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Rapid antibiotic susceptibility testing of Gram-negative
bacteria directly from urine samples of UTI patients using
MALDI -TOF MS

*F. Neuenschwand&rB. Grof3, S. Schubett

LudwigMaximilians University Munich, Max von Pettenkefestitut,
Munchen, Germay

Introduction: Urinary tract infections (UTIs) arene of the most
common human igttions and are most often caused by Gram
negaive bacteria such akscherichia coli(1). In view of the
increasing number of antibiotiesistam isolates rapdly initiating
effective antibiotic therapy is essential. Theref a faster
antibiotic suscetibility test (AST) is desirable.

Material and Methods: The MALDI-TOF MSbased phenotypic
antibiotic susceptibility test (MALDI AST) has been dsi& blood
culture diagnotics to rapidly detect antibiotic susceptibility. This
study demonstrates for theditime that MALDI AST can be used
to rapidly cetermine antibiotic susceptibility in UTIs directly from
patients” urine samples. MALBIOF MS enales the rajd
identificaton and AST of Graamegative UTIs within 4.5 hours of
receiving urine samples. Aftgoreselecting urine samples with
expected cultwl growth six urinary tract infection antibiotics
including ciprofloxacin, cotrimoxazole, fosfortiyn, meropenem,
cefuroxime and nitrofurantoin, were analyzed and compared with
conventional culturdased ASTmethods.

Results: A total of 105 urine sampldsom UTI patients contained
bacterial isolates for MALDI AST. An overall agreement of 94.7%
was faund betweerMAL DI AST and conventional AST for the
urinary tract pathogens tedte Falseresistant isolates wer
classified as minor errors and fatsesceptile isolates as major
errors. Meropenem, nitrofantoin and fosfomycin showed no
misclassified iskates, while st minor erors (falseresistant) were
observed for cotrimoxazolend four for ciprofloxacin. Oml
cefuroxime showed major and minor errors. Tésults are shown
in the table 1 below.

Fig 1: Overview of the agreement and the major (MEs)raimbr
errors(MiEs) betwea the conventional AST and the MALDI AST
for the antiliotics used in this study.

Discussion: In contrast to rapid genotypic metholALDI AST
as a phenotypic AST method can provii8Ts for basically all
antibiotics regardless oésistance meemisms. $ce the MALDF
TOF MS is available in almost all micraogical laboratories, this
AST method could be widely applied. As no extralipgnent is
required, the cost of the assay is expected to be rather low. In
addition, bacterial idntificationcan be perbrmed simultaneously
with an AST, providing important farmation for interpreting the
results according to EUCAST guidelines. In doson, the
MALDI AST is a suitable tool for detding antibiotic resistance
directly in patient tine samples ina much horter time than
conventional AST methods, thus provigisameday results to the
phystian.

1. FloresMireles AL, Walker JN, Caparon Myjultgren SJ.
Urinary tract infections: epidemiology, mechanisms of
infection and treatment optionsNature reiews
Microbiology. 2015;13(5):2684.
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Fig. 1
Tested isolates Apreement ME % MIE %
Cefuroxime 79 79,8% 3 3,8% 13 16,5%
Ciproflaxacin 95 95,8% 0 0,0% 4 4,2%
Cotrimoxazole 9z 93,5% 0 0,0% 6 6,5%
Fosfomycin 66 100,0% 0 0,0% 0 0,0%
Meropenem as 100,0% 0 0,0% 0 0,0%
Nitrofurantein 66 100,0% 0 0,0% a 0,0%
Overall 483 94,7% 3 22
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Nucleic acid amplification testing (NAAT) of Staphylococcus
aureusin urine from pati ents with S. aureusbacteremia

*F. Schulet, A. J. Kaasch F. Schaumburg

tUniversity Hospital Minster, Institite of Medical Microbiology, Munster,
Germany

20Otto von Guericke Uersity Magdeburg, Institutef Medical
Microbiology and Hospital Hygiene, Maeburg, Germany

Introduction : Staphylococcus aureusbacteremia (SAB) is
asseciated with a mortaly betweenl15-30%. Many SAB patients
(10-39%) have an asymptotiaconcomitantS. aureusbacteriuria
(SABU) which is associated with increased mortality. Taely
detection ofS. aureusn urine in suspeetd SAB cases therefore
could identify patients atisk. The objetive of this study was to
compare the detectioof S. aureusin urine by nucleic acid
amplificaion test (NAAT) vs. cultural detection.

Methods: This prospective diagnostic study was performed on
urine samples (native histream or catheterrine) of mtients with
cultureconfirmed bacteremia, admitted a tertiary cax hospital
between February 20 and May 2023. Urine samples were
collected t4days to the collection of the positive blooditate.
They were cultured ostandard agar andlsetive agar fo Gram
negative and Grasositive bacteria. NAATdetection ofS. aireus
was carried out using Xp® test cartridges (SA Nasal Complete
G3) afte washing a sterile swab soaked with urine in the buffer
solution of the caridge test. Each Xp&® cartridge produces a
positive or negative test result applgi a threshold yae (Ct
value) of 35.0.

Resultss: We included patients with SAB (n=100, 68% mal
median age: 63.9 years) and with positiveodl@ultures other than
S. aureis(Non-SAB, n=20,75% male, mediaage: 61 years).

In the SAB group, 25% of urinepscimens were sitive for S.
aureusby cultue and 39% by NAAT (p=0.03). An additional 15
sanples had a Gtalue0O35 and were eval
on the manufacter's specificationsFrom 15 samples that were
tested culture negative, but NAAT positive, one half (n=8) had a
positive urine inhibitory test ("Hemmstofftest") suggesting
inhibition of bacterial growth. Median @alues werehigher in
culture negative thmin culture positie urine samples (32.9 vs
23.9). Only one patient with a positive urine culture had a negative
NAAT test resul{Ct-value=36.7).

In the NonrSAB group, 14 diffeent species were detected in the
positive blood cultures (&Escherichia coli 2 Staphylococcus
epidermidis 6 others). All urine samples of the N8AB group
were culture negative f&. aureusThe rate ofmolecular detection
of S. aureusvas lower compad to the SAB group (5% vs. 39%,
p=0.003). Theonly patient with a positive NAT result for S.
aureushad a Civalue of 34.7 and we could not det&ctaureusn
the urine culture. However, the patt was olonized with S.
aureusin the nose.

Discussion Direct molecular detection d. aureusin urine can
identify patients with SB and detects morecases than
conventional urine culture. Whether NAAT detectionSofaureus
in urine could be used asrapid &st for SAB, should be evaluated
in future studes. Urine cultures positive f@&. aureudy NAAT in

uat e



patients without SAB or imary tract infedon might be due to
contamination during the collection of the urine cudtuin
colonised patients.
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Semiautomated antimicrobial susceptibility testing is more
error -prone than EUCAST disk diffusion in detection of
vancomycin resistance irEnterococcus faecium

*T. Ruegamér’, A. Hiergeist, T. Keichet, U. Reischl, A. Gessnér J.
Jantsch?®, M. Simon?2

tUniversity Hospital Cologne and Facylof Medicine, Institute for
Medical Microbiology Immunology, and Hygiene, Kéln, Germany
2Universty of Regenshburg, Institute of Clinical Microbiology, Regensburg,
Germany

SUniversity of Cologne, é&ter for Mdecular Medicine Cologne (CMMC),
Faculty of Melicine and University Hospital Cologne, Kéln, Germany

Introduction: Enterococci have become impat healthcare
associated pathogens. Since hospital mortality of systemic infection
with  Vancomycinredstant emerococci (VRE) is increased
compared to infaon with Vancomycirsusceptible enterococci,
early detection of vancomycin resistance is cruciliability of
susceptibility testing of Enterococcus species varies among
different methods of airhicrobial sisceptibility testing (AST) (1).
There is evidnce that the widely used semitomated AST device
VITEK2 (bioMérieux, Nurtingen, Germany) is pre to missing
vancomycin resistance iBnterococcus faeciur?). In this study,
we evaluated the sérautomated BD Phoenix AST system
(Heidelberg, Germany) danEUCAST disk diffusion in parallel
regarding thei ability to detectvanA or vanB-mediated restance
in Enterococcus faecium

Material/method: 306 clinical isolates from intraabdominal,
urinary tad, and sét tissue specimens were tested in parallgh wi
semiautomated AST BD Phoenix system and EUCAST disk
diffusion. From the same inoculum, PCRtieg for vanA and
vanB genes was done. For isolates, which showed discrepant
results with the diffeant methodsphenotypic testing was repeated
twice and adifional AST with broth microdilution and semi
autanated AST using VITEK2 was done.

Results: 40 % d included strains harboreganA or vanB genes.
8.1 % of VRE were missed by BD Phoenix AST. In castfr
EUCAST disk diffusion identified VRE with high relidlity except
for one susceptible isolate harboringanB This strain was
reproducibly susceptiblevith all phenotypic methods, consistent
with vancomycinvariableEnterococcus faeciuif3).

Discussio: Our resuls show that BD Phoenix AST does not
detect Vacomycin resistance irEnterococcus faeciumwith
satisfactory reliability. Disk diffusion result§or vancomycin
susceptibility showed high consistency with PCR results, provided
the EUCAST recommaeatation was bllowed to not only consider
the inhibition zme diameter, but also to meticulously examine the
zone edge for fuzziness or colonies growing imitthe inhibition
zone.
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Rapid phenotypic antimicrobial susceptibility testing directly
from positive blood cultures using the novel Qinea ASTar®
system: performance, timeto-result and clinical impact in
laboratory routine

*J. Essg J. Tragé', G. Valenz, J. Held

tUniversitatsklinikum Erlangen, Mrobiologisches Institut, Erlangen,
Germany

Intro duction: Adequate and timely antibiotic therajscrucial for

the treatment of sepsis. Various innovative systems, like the Q
linea ASTaP, have ben developedo perform apid antimicrobial
susceptibilitytesting (AST) directly from positive blood cultures
(BC).

Methods: We conducted a prospective dyuto evaluate AST&r
under realife conditions with a focus on tim-result and impact
on antimcrobial theepy. Over twomonths, all positive BCs that
showed Gramnegative rods upon microscopy, wereeestith the
ASTarR and our standard procedurelTEK® 2 AST from shor
term culture). Additionally, we included multidrurgsistant Gram
negative beteria fromour archive.

Results In total, 77 bacterialtsains were tested. ASTacovered
94% of the species encountered. The categorical and essential
agreement compared to broth microdilution was 96.3% and 89.3%,
respectively. AST&r caused 1.9% minprl.4% majorand 0.5%
very major errors. Categorical agreent was similar to standard
procedure. The averagtime between BC sampling and the
availability of the AST result for the attending physician was 28 h
49 min for ASTaP and 44 h 18 min for standhmprocedure.
ASTarP correcty identified all patients wheequired an escalation
of antimicrobial therapy and 75% of those who were eligible for a
de-escaltion.

Discussion In conclusion, AST&t provided reliable AST results
and significantly shortened e¢hime to oltain an antibiogam.
However, the percentagé jpatients that will profit from AST&rin

a low resistance setting is limited and it is curreniiyclear if a
change of therapy nearly 29 hours after BC sampling will have a
significant impact orthe patients prognosis.
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Identification of Gr am-negative bacteria and detection of
blactx-m-1/blactx-m-o-ESBL-genes directly from positive bloa
cultures with the eazyple® BloodScreen GN loopmediated
isothermal amplification assay: performarce in laboratory
routine and evaluation of therapeutic appoaches

J. Essg A. B. Krappmanh J. Trager, G.Valenza, *J. Held
tUniversitatsklinikum Erlagen, Mikrobiologisches InstituErlangen,
Germany

Introduction : Blood-stream infections with multidg-resistan
Gramnegative bacteria are associated withighh mortality. The
eazyple® BloodScreen GN loomediated isothermal
amplification assay (BSGMAM P) allows identification of the
most common Gramegative sepsis pathogeng&. (coli, K.
pneumoniae K. oxytoca, P. mirabilis, Ps aeruginosa and the



blactx-m-1/blactx-m-9 extended spectruirlactamase (ESBL) genes
within 15 min directly from positive blabcultures (BC).

Methods: Over éght months, all positive BCs with Granmegative
rods were prospestely testedwith the BSGNLAMP (Amplex
Diagnostics GmbH, &many). Rests of identificaton and blarx-
v-1/blactx-m-o-detection were compared to MALBOIOF and
VITEK® 2 antimicrobial susgsibility testing (AST), respectively.
Isolates with discrepant ESBiesults wee further tested with the
doubledisk synergytest. Furtherrare, two treatment approaches
based on the BSGNAMP results were theoretically evalted. In
the escalation approac antibiotic therapy was switched to
meropenem (MEM) if the BSGINAMP was not ale to identify
the pathogen or if a btax-m-1/blactx-m-9 gene was detecteth the
nonescalation approach, only the d&lam-v/blactx-m-e gere
detection led to a switch to BM. The impact of both approaches
were also analyzed in all Graneative bacteia causing BSI from
2019 to 2022 (n=1640) atoinstitution(study part 2).

Results 158 positive BCs were eligible for analysis. The BSGN
LAMP identified a pathogen in 75.8% positive BCs, and the
panel covered 20.8% of the 24 bacterialcig@encounéred during
routine testing. Identification vgacorrect in 98% when only one
pathogen was present. For mixed BCs, one or all possible
pathoges were detected in 20% and 80% aHses, respectively.
All phenotypic cases of ESBL (n=17) were emtly identified.
However, 3' generation cephalosporinsistance was rased in
seven enterobacterales probably due to Ampdactamase
production. Empirical therapy at the time of BC pogy was
efficient in 79.2% of patients. With the escalation approach,
therapy efficiency was increased to 93.5%. However, an additional
8.4% of patients received MEM unnecessarily. With ékealation
strategy, eight patients would need to be treatetht MEM to
avoid one ineffective therapy with piperacillin/tazobactam (TZP).
By considering MEM the drug of choice in bacteria with
chromosomally encoded Amp@-lactamase the escalation strateg
would lead to the correct therapy in one of six patients.rékelts

of study part 2 confirmed these findings.

Conclusions The BSGNLAMP provided reliable identification
and detection of '3 generationcephalosporin resistance in the
majority of patiems. TZP resistance is more common in pathogens
that are not inclded in the BSGNLAMP panel and escalation to
MEM increased the antibiotic efficacy. However, choosing the best
therapeutic approach majorlgepends on regional antibiotic
resistance epidemiady.
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Modulation of antibiotic efficacy againstE. coliin sequential
treatment

*L. Tuffers!, L. Kirchhoff!, L. Gopel, S. Boutirt, D. Nurjadt, J. Rupp

1UKSH Lubeck, Department of Infect®Diseases and Microbiology,
Lubeck, Germany

Question: Infections with Escherichia coliare frequent, especially

in the urinary tract, where it is the most common pathogen. Drug
resistant strains are isolated more fredlyeafter antibiotic therapy
and inrecurrent infections. Due to the declining developmef

new antibiotics, it is imperative to optimize the use of the drugs at
our disposal. One approach lies in the exploitation of cellular
hysteresis, which describeshanges in antibiotic efficacy after
recent bacterial contact with other substancesatt be egative,
resulting in increased killing of bacteria, or positive, conferring
protection. Negative hysteresis treatments can also constrain drug
resistance evotion. We aim to explore the poteritiaf cellular
hysteresis in the treatment of urindrgict infections (UTI) caused

by E. coli.
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Methods: We tested two reference strainskbfcoli for hysteresis

by continuous growth monitoring in minimal and artificiaine
media. Antibiotics with clinick relevance for UTI treatment,
including ampicillin mecillinam, ceftriaxone, ciprofloxacin, and
fosfomycin, were used in sequence. We also included a set of
renally excreted neantibiotic drugs. Bacteria were exposedat
pretreatment with one drug fornahour, followed by media
exchange and a d#ur man treatnent with a different substance.
Comparison of the area under the growth curve results in
guantitative measurements of hysteresis. Transcriptomic analysis
was peformed to determine the moleculareananism behind
hysteresis patterns.

Results Using sub-inhibitory concentrations of the main
treatments (35 75 % MIC), we observed increases in antibiotic
efficacy in up to 53% of combinations tested. Ciprofloxacin
pretreatment resulted in negative hystds for most other drugs.
Cases of protection bpretreatnent were rare. The effects were
similar in low concentrations of pretreatment and when using
artificial urine media, but there was some discrepancy between
strans. Transcriptomic analysis of a udr pair with distinct
directional hysteresis (méiéham / éprofloxacin) revealed a strong
effect of the pretreatments. Finally, we found that-aatibiotic
drugs can also modulate antibiotic efficacy when in the
pretreatment role.

Conclusiont Cellular hysteresis is a promising mechanism for the
optimization of artibiotic therapy, including that ad. coli UTI, as

our results indicate. Our work establishes for the first time that
hysteresis effects occur in this specesd that they can increase or
decease drug efficacy, depending on the exact semeerd orde

of application. Compared to previous work Pseudomonas
aeruginosa we expand the scope by showing that common non
antibiotics can also induce hysteresis amay therefore affect drug
efficacy. In vitro testing of more clinical strains for éh
determingion of conserved patterns is required. Treatment designs
with hysteresis switches may clinically improve therapy efficacy
and prevent resistance evolution.
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Virulence not required? Albumin promotes pathogenicity of
(non)-damaging Candida albicansstrains
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Research question Virulence of the pdiogenic yeastCandida
albicansis associated with lAmentation, adhesion #nd invasion
into host cells, andhe production of the toxin candidalysin.
However, clinical isolates of. albicansand otherCandidaspp.,



also seem to cause infection indeparif these virulence traits.
Therefore, then vitro pathogenicity often des not correlate with
their potental to cause infection in patients. We hypothesized that
specific host factors can trigger pathogenicity, but are absent in
commonly usedn vitro assays. Here, we investigated the role of
albumin,the most abundant protein the human body, but often
disregarded inn vitro models.

Methods and results To determine the impact of albumin,
vaginal epithelial cells were infected with differe@t abicans
isolates andCandidaspecies. The presence abumin increased
the danage potential, even in otherwiserrdamaging and nen
filamentous strains after prolonged infection (45 h). This included
deletion mutants deficient in filamentation, als3 adm@siasin, or
candidalysin  production. Besides, albdom promoted the
proliferation, which involved drastic metalio and transcriptional
remodeling. By screening a protein kinase deletiartants library

we obtained insight into the pathways involved ire tdtered
fungal behavior upon albumin supplementatiofo understand
how C. dbicans processes albumin, we intigated the role of
fungal and host proteases. We observed that overall protease
activity is involved in the enhanced pathogenicity@falbicans
upon exposure to albumin, even though the ineagsowth is not.
Intracdlular host proteases are not irghced by protease
inhibition and therefore still process the albumin, and its
degradation products augment proliferation.

Conclusions Our datashows that a very common host factors like
albumin activate€. albicanspathogenic potential independent of
adhesion, invasion, filamentation and toxin production. Possibly,
also other hostlerived factors can drive the pathogenic potential of
fungi thraughunresolved mechanisms.
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The histone methyltransferase SET2 regulates the expression
of genes cruciafor gametocyte development and parasite
transmission

*S. Musg, J. P. MusabyimandaC. J. Ngw3 G. Pradél
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Introduction : The intracellular and extracellular survival of the
malaria parasit®lasmodium falciparurm the human and
mosquito hosts is deperte on rgid morphological and
physiological changes, which are accompanied by theand
downregulation of stagspecific transcripts.The regulation of
gene expression during life cycle progression involves epigenetic
contol mechanisms, in particularhistone posttranslational
modifications (PTMs). While histone PTMs are well untizod

for intraerythrocytic replication and immune evasion of the asexual
blood stages ofP. falciparum their roles during sexual
development n&l further investigation. Pw@ous clemical lossof-
function studies of our laboratory, using the histone
methytransferase inhibitor BI1301294, revealed significant
changes in the gene expression pattern of gametocytes during
maturation and gametogenesik this study, we aimed to
investigae the role of the histone methyltransfer&&¥2, one of

ten known SET prieins ofP. falciparum in the regulation of gene
expression during gametocyte development.

Material : Protein expression GET2 in the asexuand sexual
blood stages of thP. falkciparumWT NF54 was investigated by
indirect immunofluorescence assay andcestérn blotting, using
polyclonal chicken atBET2 antibodies as well as Hagged
transgenic line. To functionally characterize SET2, SKD®
parasite lines were generatetth the selectiorlinked integration
mediated targeted gene disruption methode Generated SET2
KO lines were phenotypically evaluated via dmdlsed assays.
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Additionally, a comparative transcriptomic analysis of the ring
stage of SETXO was conductedo unvel genes depending on
SET2 in their regulation.

Results We show that SETXiexpressed in the asexual and sexual
blood stages, where it localizes to the nucleus and cytoplasm. Loss
of SET2 does not affect intraerythyaic replication, but
significantly impairs gametocyte formation. Further, stage V
gametocytes of the SETKRO line display an unusual morphology,
characterized by poirtgnded gametocytes. Comparative
transcriptomic analysis of the ring stage of SEKIQ, confirms the

role of SET2 in rgulating the gene expression of the var and RIF
gene family in the asexual bloodhges. Dowrregulated genes are
correlated with microtubule and cytoskeletassociated genes.

Conclusiont Our data point to a crucial role ohe histone
methyltransferase SR in the morphological maturation d®.
falciparum gametocytes by regulating cykadetorrassociated
genes in addition to its previously described role in antigenic
variation.
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Heterologous production ofb-carbolines in Escherichia coli
Nissle to counterCandidaalbicanshyphae formation
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Fungal infections @& a major health riskCandida albcans a
common commensal of the mycobiota, is also a prominent fungal
pathogen that can cause various diseases. Pathagésifavored

by several factors, such as mici@ dysbiosis caused by bread
spectrum antibiotigs immunosuppression, and comprordise
epithelial barrier function. Invasive candidiasis often originates
from the gut, where a morphological transition fromasteto
filamentous growth facilitates the funguo invade the epithelial
barrier, disseminate iat the bloodstream and infect mulép
organs. Slow diagnosis and challenging treatment following the
dissemination contribute to a mortality rate exceedingo.3t
addition, only a few effective antifungalare available and
resistances are already occugri

An alternative to antifungals ithe use of antivirulence compounds,
that inhibit pathogenicity mechanisms @. albicans without
killing the fungus, thuspromoting the commensal state. In our
approachwe developed a therapeutic microbe by genetically
modifying the commensal bacteriu coli Nissle, to produce an
antivirulence compound. In particular, we expressed the enzyme
NscbB that synthesizes twizcarbolines, one of them-acetyt
betacarboline, a molecule found to inhibitC. albicans
filamentatbn.1 Various expression systems v&gsted to optimize
production rates, including an inducible system dependent on the
presence o€. albicansto ensure tayetedb-carboline production.

The b-carbolineswere isolated by senrgreparative HPLC and
used inan in vitro infection model with itestinal epithelial cells
(IECs) to verify pathogenicity inhibiting effect. Our findings
indicated that a combination of ehtwo producedb-carbolines
resulted in the stingest reduction of host damage, while treatment
with either one of theb-carbolines @ not significantly affect
pathogenicity in our model. We are currently working on a co
infection model incorporating IECSC. albicans,and *ABC-



producing E. coli Nisde to assess the direct effect of the
therapeutic microbe o@. albicansinfection.

Therapeutic microbes may represent an alternative strategy to
conventional therapeutics to prevent diseases. Our engineered
gtrain is envisioned to be administered preewglyi to atrisk
patients in clinical settings to avoid systemic infections v@th
albicansby locking it in its commensal state. In addition to the
carbolineproduction, the therapeutic microbe could seag a
platform for incorporating further featigeaddressing, e.g., smart
regulation and specific recognition of the pathogen in theré

1. MacAlpine, J. et al. A small molecule produced by
Lactobacillus species blocks Candida albicans
filamentation by infbiting a DYRK1-family kinase.Nat
Communl2, 6151 (2021).
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Establishing a human airway organoidderived monolayer
infection model to study Cryptococcus neoformanand other
fungal infections
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Introduction : Cryptococcs neoformansre environmental fungi
that cause localized or dissemti nfections after inhalation of
infectious particles. WHO considefS. neoformango have the
highest need for researaimong mycotic pathogens due to its high
incidence mostly in HIVinfected, emerging antifungal resistance
and One Health implicationBrevous studies on pathogenicity are
mainly based on animal models or isolatedvivoimmune cells.
However, to understel the pathomechanisms of especially
intracellular fungal infetions there is a need for complementary
models. We aim to establish amlegate human lung infection
model to investigate basic parameters of ed&ly neoformans
infection.

Methods: We used hunra airwayorganoid derived monolayers
(ODMs) from nasal brushirsgand lung tissue and infected them
with C. neoformanst different mitiplicities of infection (MOI).
Barrier function of the infected monolayers was probed by
measuring the transepitheliaketrical resistance (TEER). After 10
days of infection ODMs wer analyzed for internalization 2.
neoformans Fungal viability andproliferation was assessed by
colony forming unit (CFU) assays and cell counting.

Results Human airway organoiderived mowolayers could be eo
cultured with C. neoformansfor up to 10 dgs with different
MOI’s. Probing of barrier function by measuring TEEevealed
that TEER is increasing even at low MOIs, indicating a tightening
of the epithelial barrier. ODMs did not collapsfter prolonged
exposure to C. neoformansand fungi were onlysparsely
internalized by epithelial cells. After 10 days of-adture C.
neoformansremained viable and could proliferate after being in
contact with airway epithelial cells.

Discussion The established ceulture model of human airway
ODMs with C. neofomansprovides a suitablén vitro model to
study hosfpathogen intexdions innate immune responses of
airway epithelial cells and pathogen behavior in a system with
cellular and barrier chaeteristics of the human lung. This model
system is amenable témmunofluorescence assays, live cell
imaging, cytokine assays andnge cdl sequencing to study
colonization and uptake of different lung pathogens.
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The Bavarian Antibiotic Resistance Database (BARDa)
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!Bavarian Health and Food Safety Authority, Public Health Microbiology,
OberschleiBheim, Germany

Background: Antibiotic resistance (AMR) is an increasing
problem for human health worldde. Surveillance systems are
importantfor the observation of changes éntibiotic resistance in
order to develop targeted protocols for the use of antimicrobials. In
Geamany, the national Antibiotic Resistance Surveillance (ARS)
established and maintaiheby the RoberKoch-Institute (RKI)
provides data on a national leveince 2019 the Bavarian
Antibiotic Resistance Database (BARDa), administered by the
Bavarian Heah auttority "Bayrisches Landesamt fiir Gesundheit
und Lebensmittelsicherheit" (LGL) primles data specifically for
the Stateof Bavaria.

Method: Bavarian laboatories transfer their anonymized data
electronically to the LGL. The data is validated, analyzamut]
published every 6 months. For the calendar year 2022, 485.155
data points for lilbacterial species from 27 laboratorieere
analyzed. Data validatiors ikey to receive valid aggregated data.
The data set undergoes intensive external plausibilityngeso
ensure complete data transfer from the laboratories.In addition,
plausibility testing of the aggregated data is perfed to analyze
influence factorssuch as selective testing or changes of the
EUCAST norms on the data set.

Result: The resistanceates ad a 95% confidence interval are
reported in subsets for intensive care, reguiaspital care,
outpatient care, andripate practice. For the 5 mosbramon
bacterial species, data from private practice is reported for the 7
districts of Bavaria.

Conclusion: BARDa is a relatively "young" surveillance project
with data from 20191 2022. Because of the large number of
paricipants, the amount of data ayzéd, and the intensive data
plausibility testing in collaboration with the participating
laboratores, BARDa can now provide valid and plausible data over
the course of 4 years to debe the development of AMR in the
Stae of Bavaria. All collected andalidated data is forwarded to
ARS to strengthen the national surveillance program.
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Genamic landscape oM. avium complex in Germany
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Introduction: The Mycobacterium aviumcomplex (MAC)
comprises the most frequent ntuberculousnycobacteria (NTM)

in Central Europe and currently includes twelve spgediinically,

the most relevant ones aiM. avium M. intracellulare subsp.
intracellulare (MINT) and M. intracellulare subsp. chimaea
(MCH) causing pulmonary or disseminated ini@es. However,
the population structure and genomic landscape of MAC irema
little investigated.



Methods: lllumina sequencing was performed on 328 MAC
isolates from 185 German patients collected between 20@6
2021 and set into context with publicly aehile MAC reference
strains, as well as clinical data. Species were ifietht with
NTMprofiler and sequences mapped to the according reference
genomedM. aviumATCC 25291 oM. intracellulareATCC 13950

with MTBseq

Results: Overall, 229 isolates could lzessigned td. avium 95 to

M. intracellulare (46 MINT, 49 MCH), and twoto M.
marseéllense Although serial isolates showed high intrapersonal
genetic stability, reinfection appeared to be a frequent evitint
15/43 patients exhibiting genetically dstt MAC isolates (or
even species) over the course of time. On the otlaed, we
identified clusters with less than 25 SNPs distance between
genomes of isolates recovered from different patients, indicating
possible transmission events both M. avium and M.
intracellulare Interestingly, these clusters consisted of patieitts w

a variey of underlying dispositions and clinical manifestations.

Discussion:In conclusion, this first comprehensive genomic study
of MAC in a German cohort demonstrates thatfigtion seems to
be a frequent event, while clusters indicate possilgiesgnto-
person transmission or a common environmental source.
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Vancomycin resistance transfer via membrane vesicles in
enterococci
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Background: Vancamycin resistant enterococci (VRE) are
multidrug resistant bacterigdathogens gaining importance in the
healthcare setting. Infections with these bacteria are still agstcia
with increased mortalitiecompared to infections with vancomycin
susceptible emrococci (VSE). Next to a clonal transmission, the
exchange of restancedeterminants via horizontal gene transfer
(HGT) leads to an increasing prevalence of VRE hospital
inpatients. Besides transfogtion, conjugation and transduction,
"vesiduction" viabacterial membrane vesicles (MV) has recently
been identified as atdGT mechanism for bacteria to transfer
resistance genes. As MV production was proven for enterococci,
we here investigated whetheresduction plays a role in the
transfer of the vancomyrcresistance genemnAandvanB

Methods: MV were isolated for VREof the different multilocus
sequencing (MLST) sequence types (ST) 80, ST117, ST192,
ST203, ST721 andT489 harbouring eitheranA or vanB. MV
produced in lysogeny broth (LB) (MV/LB) andni LB
supplemented with subinhibitory vancomycin concentrations
(MV/V AN) were analysed for particle size and concentration using
nanoparticle tracking analysis. MV/VAN egsed by VRE of ST80
and ST117 were additionally subjected to whole genome
sequencingSimilarity between VRE isolates and MV DNA was
assessed by appligat of core genome multilocus sequence typing
(cgMLST) algorithm. Sequences @dnAlvanBwere extracté and
pairwise aligned. Exposeof VSE to MV was performed in LB at
1,000 and 10,00Qarticles per bacterium, respectively. After
overnight cultivation,suspensions were plated on VRE selective
agar and Colombia blood agar for the detection of phenotypic
vancomycin resistance.

Results At swbinhibitory antibiotic concentrations, VRE isolate

of ST80 and ST117 produced more MV than enterococci of other
ST. Hgher particle concentrations were detected for all ST under
vancomycin stress with the most strigiincrease for ST80 and
ST117. CHILST analysis revealed an identity between VRE
isolatesand their corresponding MV in 100% of all 1423 targets
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for ST80 and5T117. \GnAlvanBgenes sequences were completely
present and identical in both VRE isolates and-MMpensions.
Coincubation of VSENnd MV/VAN resulted in no bacterial growth
on VRE seletive agar bu€E. faeciumtypical growth on Columbia
blood agar.

Condusion: Depending on the ST of VRE, quantitative and
qualitative release of MV/VAN varied substaily. Further
studies therefore ed to elucidate the importance of VRE ST for
resistance transfer and clinical implications. Althouglvan
resistance determimg genes were abundant and complete in VRE
derived MV, no phenotypically effective transfer ofneamycin
resistance was observe@ubsegent indepth analyses should
examine propertiesfa@nterococcal MV and their purposes during
VRE infections.
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surveillance of multidrug-resistant bacteria using longread
whole genomesequencing

*V. van Almsick-2, A. Sobkowiak, N. Effelsberg, F. Schulet, D.
Harmsef, A. Mellmanr, V. Schwierzeck

tUniversty Hospital Miinster, Institute of Hygiene, Munster, Germany
2University Hospital Munster, Department of CardiologyCoronaryand
Peripheral Vascular Disease, Heart Failure, Munster, Germany
SUniversity Hospital Munster, Institute of Medical Mdbiology, Minster,
Germany

“University Hospital Minster, Department of Periodontology and
Operative Dentistry, Minster, Germany

Introduction: Multidrug-resistant bacteria (MDRB) pose a
significant threat to public health. Methods of genomic
surveillance,such as core genome multilocus sequence typing
(cgMLST), have been effective in tracking and monitoring the
spread of MDRB. However, regeadvancements in sequencing
technology such as loagad whole genome sequencing (I'WGS)
have introduced new approa&sh hat offer the capabilities to
survey plasmids encoding for antimicrobial resistance (AMR) as
part of routine laboratory service. Have mmpare cgMLST based
clonal versus horizontal transmissions of MDRB isolates in the
hospital setting using IrWGS.

Methods: As part of routine surveillance at our tertiary care
hospital, we collected isolates of multidruggistant
Enterobacterales fromanorectal screening or clinical samples
between January 2023 and April 2023 (n=82). Extracted DNA
from bacterial isoleeswas sejuenced using a PacBio® Sequel lle
platform. We utilized Ridom SeqSphere+ software version 9.6
beta, which features an integ@tMOB-suite tool for plasmid
mash distance analysis to compare plasmids across different
isolates and assess their gamity. For the same time span, clonal
transmission events based on cgMLST analysis and
epidemiological data were analysed.

Results In total, we analysed 82 MDRB isolategdqcherichia
coli=55, Klebsiella pneumoniael6, Citrobacter freundi4,
Enterobacte cloacae complex=3, Serratia marcescenrd,
Enterobacter aerogene$, Proteus mirabilis2). A cgMLST
approach identified six clonal cless with a high degree of genetic
similarity (allelic distance O
confirmed as fnsnission events based on epidemiological data.
Plasmid analysis revealed five distinateral transfer clusters with

a high degree ofimilarity containg AMR genes. Among these
clusters, we observed three suspected transmissions, including two
that occured within the hospital setting and one that occurred
outside the hospital in the paits” retirement home. In total, these
five clustes contained IncR, Incgamma/K1, IncFll, and IncX3
plasmids.



Conclusiort Our findings suggest that the comparativelysia of
AMR plasmids can provide valuable information regarding the
transmission pathays of AMR genes. In the future, this approach
coud become part of routine genomic surveillance of MDRB in
hospitals.
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Long-term experimental evolution ofb-lactam resistance in
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Introduct ion: Haemophilus influenzais a baterial pathogen that

is responsible for a variety of upper respiratoagctrinfections, yet

it can also cause more severe infections such as pneumonia,
meningitis, and bacteremia, particularly in youngldiein, the
elder population and immunocompromisiedividuals. The global

rise of ampicillinresistanH. influenzaestrairs has led to increased
use of thirdgeneration cephalosporins, but mutatinduced
resistance mechanisms are still poorly understdatetrefore, his
study aimed to identifyp-lactamresistance pathways performing
laboratory longterm evolution experimest

Materials/Methods: Evolution of b-lactam resistance irH.
influenzaewas examinedh vitro by passagingd. influenzaeDSM
11121 in liquid medium containing stepwise doubled
concentations of either ampicillin, cefotaxime or ceftriaxone.
Single clones we isolated from each passage and analyzed
phenotypically by quantitative antimicrobial susceptibility testing
and genotypically by next and thigneration sequencing.

Results: Sigrificantly reduced susceptibility to cefotaxime was
associated with presea of a combination of three mutations in
ftsl, encoding the main target @flactams. In addition, several
candidate mutations in other genes fiuédy contributing tob-
lactam resistance ihl. influenzaewere identified. In few clones
that evolved in the presence of ceftriaxone decreased suskiyptibi
to all three investigatefi-lactams was not associated with drsf
mutation but with a frame#fhmutation in theompP2gene.

Discussion: This study demonstrates the acquisitionbdfictam
resistance by accumulation il mutations as well as thele of
additional mechanismis b-lactam susceptibility irH. influenzae
Ultimately, this PhD thas aims to improve our understanding of
the adaptive evolutionary landscape bf. influenzae under
antibiotic therapy, and potentially provide guidance fine
development of new treaemt strategies.
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Inter -genera dissemination of a VIM1 encoding IncN plasmid
in a German hospital
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Background: Mobile genetic elements are considered as the most
efficient intra and interspecies vehicles for the transfer of
antimicrobial resistance determinantdvieen bacteria. As padf
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our routine surveillane of carbapenesresistant Grarmegative
bacteria, we identified eight VIM-positive Enterobacterales
species recovered from patients and the hospital environment, and
characterized their mobilome.

Methods: Eight carbapenemageoducing isolates, identifi¢ by
MALDI -TOF as Citrobacter amalonaticus (AML_1561),
Escherichia  coli (AML_1559), Enterobacter cloacae
(AML_1489), Klebsiella oxytoca(AML_1560), K. pneumoniae
(AML_1528) and Raoultella planticola (AML_1532), recovered
from a n@hrology patient (patientl), aC. freundii (AML_1518)

from an infectious diseases patient (patient 2), and a hospital
environmentEnterobacterspp. (AML_1494) from the ICU of the
internal medicine ward were collected between Jaty Becember
2022. Wholegenomesequencing (WGS) waperformed on the
MiSeq and MinlON sequencer platforms, and hybrid assemblies
were generated using Unicycler. The resistome and plasmidome of
the isolates was analysed using ResFinder and PlasmidFinder,
respectively.

Results: WGS idenified the Enterobaet isolates asE.
hormaecheisubsp hoffmannii(AML_1489) andE. roggenkampii
(AML_1494) and confirmed species identification of the other
isolates. All eight isolates encoded \AM which was harboured
by an IncN plasmid. Compatige andysis revealed thafor the six
species recovered from patient 1 théavim-1-encoding IncN
plasmids (plasmid A; 55kb) were highly similar (100% coverage,
99% identity). However, the IncN plasmid harboured by Ghe
freundii from patient 2 was 49kiplagnid B) in size, whi¢ the
IncN plasmid from the environmental isolate was 83kb (plasmid
C). In addition to the VIML, the plasmid variants A and C
harboured the antimicrobial resistance gersex(6')Ib3-like,
ant(3"}la, qnrB2, tet(A) and two copie of sull, while plasmid B
was missing onsull copy andgnrB2 Although plasmid C varied
considerably in size from plasmid A and B, it resembled the other
two plasmid variants (Figure 1). Furthermore, all three IncN
plasmid variarg also carried genes iolvedin conjugation, futher
supporting the hypothesis of the horizontal transfer of the plasmid
between the different genera and species.

Conclusion: We identified an Enterobacterales outbreak of three
variants of a plasmid encauj blavim-1 between five genarand
eight species,six of which were found in a single patient.
Horizontal transfer of a multidrugesistant plasmid was identified
as the cause of the spreadbdtdvim-1 not only within one patient
but also to another patie and the bspital environmen These
findings hghlight that WGS not only of bacteria but also their
mobilome strengthens surveillance measures.

Figure 1. Comparative analysis of th#avim-1-encoding plasmids.
The figure was generated using BRIG v0.95.

Fig. 1
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Through the labyrinth: how Salmonellapenetrates the
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Motile enteropathogenic bactesach asSalmmella entericaand
Escherichia coliswim through aqueous environments or near solid
boundaries using flagellum. The motility and virulence of
pathogenic bacteria have been shown to connected by complex
regulatory networks. Apart from motilitysophisticate flagellum
nananachne can also contribute to bacterial chemotaxis and
evasion of host immune responsesl.

For the successful host infection, pathogens need to initially
penetrate the mucus layer to dlgle to disrupt the mucosal barrier
andinvade the epielial cells inthegut. The mucus layer, secreted
by goblet cells, is a biological hydrogel and play a key role in
maintaining the integrity of the intestinal mucosal barrier and
contribute to prota®n of underlying epithelial cells agaihgut
contenf microbiota andprimary pathogens2. Previous studies
showed the importance of the flagella driven moatility in breaching
of the mucosal barrier and gut colonization3. However, the exact
bacterial navigtion strategies and mechanisms of intéom
betweerbacteria and mus layer/underlying cells are unknown.

The aim of our study is to elucidate the molecular mechanism of
interaction between enteric pathoggalmonellaTyphimurium and

the gastrointestad mucus prior to intestinal epitheliumvasion
with afocus on the re of bacterial flagellar apparatus. Thus, we
generated a group oSalmonella Typhimurim ATCC 14028
mutants lacking different structural, antigenic and functional parts
of flagellum sub asfliB, ofliC, oflijB/fliC, ofliL, cgmotA and
arheY GFRexpressing pFPV25.1 plasmid introduced into these
mutants enable us to track bacteria during microscopy. To this end,
we use optical microscopy to follow the motion $&Imonella
Typhimurium at iterfaces and within biological hydrogels such as
mucus. We will give examples, how the motility of this bacterium
is affected by the properties of its environment or $aémonella
mutant probed.

Furthermore, by continuously recordingstacks of samplesn
which Salmonellainteract with mucugproducing cells (HT29
MTX), we succeeded to follow the dynamics of bacterial
penetration through a biologically relevant hydrogel. We will show
that bacterial penetration predominantly proceeds via hydrogel
voids, which ae either already present or actively generated by the
bacteria.
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Effects of single nucleotide polymorphisms ifChlamydia
pneumoniae on the activation of human neutrophils
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Introduction: Chlamydia pneumoniadC. pneumonide is an
intracelular gramnegative bacterium that causes not only
respiratory tract infections but is discussed geiiso involved in
chronic norrespilatory diseases such as atherosclerotic plaque
formaion. Using next generation sequence, we previously
demonstrated th@eromes of vascular isolates derived from blood
monocytes or atherosclerotic plaques were sigmifly different
from respiratory isolates based on specific single nucleotide
polymorphsms. AlthoughC. pneumonia@fects a variety of tissue

in the bodyittle is known about immunological factors that could
be linked to tissuspecific  pathogenicity. Human
polymorphonuclear neutrophilhPMNs) are the most common
leukocytes in the circatory system and are considered the first
line of the innate immunsysten. Here we report that activation of
hPMNs differs between vascular and respiratory isolate€.of
pneumoniae

Materials and methods:Vascular isolates of. pneumonia€Vé

and PB2 ad a respiratory isolat€. pneumoniagCWL029 were
used in this studyhPMNswere isolated from peripheral blood from
healthy adult volunteers. The sum of inatrand extacellular
reactive oxygen species (Bpwas detected by the lumiAohsed
chemiluminescece assay. Apoptosis was analysed by Annexin
V/Pl Staining. The actiation of signalling cascades was
investigated by western blot. Cytokine production was measured
by the cytokine array and ELISA.

Results and conclusionsBoth vascular and respiratory late of

C. pneumoniaecomparably inhibited apoptosis of hPMNs.
Howewer, poduction of ROS, cytokine release, as well as
activation of AKT and MARKinase Erkl1/2 pathwaysvere
significantly higher hPMNs infded with vascular isolates @.
pneumoniaeThe anount of chlamydial heat shock protein 60 that
plays a key role innducton of Emmprin, was significantly higher
in a vascular isolate . pneumoniaeompared to aespiratory
isolate. In conclusions, different clinic&8. pneumoniagsolates
display diverse neutrophil responses that might be linked to tissue
tropism.
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CRISPRI based gene silencing reveals critical steps in host cell
invasion by Burkholderia thailandensisE264
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Introduction : Members of theBurkholderia pseudomallegroup
are humanpathogenic bacteria which in part can casmseere
infections such athe zonotic diseases glanders roelioidosis.B.
thailandensisis a nearly avirulent model organism genetically
closely related td. pseudomalleiHost cell invasion relies oneh
type 3secrection system (T3SS) and the associated translocon
BipC. Once es@ped from phagocytosis, virulences factors
associated with a type s®cretion system enabRBurkholderia
intracellular motility (bim). There are four different genes located
in the bimgene cluster. BimA is a cell surface exposed
autotransporter proteiwhich triggers actin polymerization at the
bacterial cell pole. Then, actdependent motilitcontributes to
intracellular persistence and subsequent dissemination byocell
cell spreading within the infected host.



Objectives This work focuses on thaucidation of critical steps
in B. thailandensishost cell invasion and intracellular motility.
Cellular infection assays should be performed in combination with
CRISPRibased silacing of Burkholderia virulence genes.

Methods:

A previously published CIRR gene nterference system using
codonoptimised dCas9 was freshly integrated into the genome of
B. thailandensisfluorescent reporter strains. Single guide RNA
molecules (sgRNA)targeting selected virulence genes were
generated andBurkholderia CRIPRi drains gererated by
electroporation. Cellular infection assays were perfomed using
murine macrophagkke RAW 264.7 cells or primary human
macrophages.

Results and ConclusionsStatistical analyses revealed successful
gene knockdown in the course of thiafection assays. We could
show that BipC as putative T3SS translocon is critical for the
sufficient processing ofBurkholderiacontaining phagosomes
involving Factin decortion ofintracellular uptake structures.
Biochemical studies confirmed a weak adtinding caability of
full-length BipC as observed previously by othehs. silico
analysis of BipC protein sequences indicates the presence of
additional actiFbding sites. Knocldown of bimA resulted in
massively reduced actin polymerisation Byrkholeria bacteral
cells 6 hourgost infectionenmthereby confirming the suitability of
the CRISPRbased gene silencing in cellular infection assays.
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Introduction : SurA, the main periplasmic chaperone of Gram
negative bateria shuttes unfolded outer membrane proteins
(OMP) from the inner membrane SEC translocon to the outer
membrane (OM). Due to SurA"s central role iMB biogenesis, it

is crucial for virulence and OM integrity {3). SurA consists of
three domains: N@ore and peptdyl-prolyl-isomerase domains
PPI1 and PPI2, of which N€ore and PPI1 bind client OMPs
(4,5). A distinct role of PPI2 is elusive but mighe Hinked the
holdase activity for certain OMPs or an interaction with the-beta
barrel assembly machinerinserting GMPs into the OM (68).
Study of SurA conformational landscape revealed a compact but
flexible domain arrangement (4,51®). Hence, we aimedo
investigate the link between PPI2 conformations obseirvedico

and SurA activityin vitro.

Methods We creaed Alanine substitutions of residues involved in
the PPI2:NGcore interface to weaken this énaction. Their
activity was evaluated using rBovel SurA activity assay. This
assay uses Luciferase (Luc) as a substrate to probe SurA holdase
activity. Luc is mrtially unfolded in the presence of SurA by gentle
heating. Active SurA prevents the refoldinf Luc upon lowering

the temperature. Thisgelts in a reduced luminescence signal once
ATP and Luciferin are added. If SurA is inactive, Luc cafold

and ahigh signal is observed.
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Results By destabilizing the PPI2:N€Core interaction we were
able toincrease SurA activityin vitro. Preliminary aalysis of
SurA function withE. coli expressing those Alanine substitutions
did not indicate loss of BA function in vivo.

Conclusions This is the first hint of the allosteric influence of
PPI2 on SurA actity. We will now verify these findings using
living bacteria in more detail.

AcknowledgementsReferences

1. Weirich, J et al. 2017 Virulence 8 (7): 11B3.
httpsi/doi.org/10.1080/21505594.2016.1278333.

2. Klein, K et al. 2019. FrontMicrobiol. 10 (FEB): 10.
https://doi.org/10.3389/fmich.2019.00100.

3. Jusice, SS et al. 2006. Infedmmun.74 (8): 47934800.

https://doi.org/10.1128/1A1.003566.

Calabrese, AN et al. 2020 Nat. Com. 11 (1): 2155.

https://doi.org/10.1038/s4148¥20-157021.

5. Marx, DC et al. 2020PNAS 117 (45): 2802635.
https://doi.org/10.107Bhas.2008175117.

6. Behrens, S et al. 2001 EMBO J. 20iZ} 285 94.
https://doi.org/10.1093/emb0j/20.1 28

7. Humes, R et al 2019 JMB 431 (6):
https://doi.org/10.1016/j.jmb.2019.01.032.

8. Schiffrin, B et al. 2022 Com. Biol. 5 (1): 560.
https://doi.orgl0.1038/s4200822-03502w.

9. Marx, DC et al 2020 Prot. Sci. 53 (9): 1689.

https://doi.orgl0.1002/pra3924
. Jia, M et al 2020 Biochem. 59 (35):
https://doi.org/10.1021/acs.biochem.0c00507.

12683.

323%5.

Fig. 1
PRI
AG : “\n
-;_ v :
® NC-core 1

SurA closed SurA open/ flexible

MPV 021

Temperatures above 37°C lead to hypermucoviscosity in a
clinical ST307Klebsiella pneumoniaésolate resulting in higher
virulence and matali ty in Galleria mellonella
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Introduction: Klebsiella (K.) pneumoniastrains are associated
with a wide range of diseas including pneumoaj wound and
urinary tract infection, and sepsis. While they have traditionally
been assigned to opportunistic, hypervirulent or claggies, a
strict differentiation does often not apply anymore. This is mostly
due to hybrid plasmil which combine muldrug resistance with
hypervirulence traits leading to -salled convergent K.
pneumoniagathotypes. Hypervirulence is predominantly linked to
hypemucovisosity, which is the result of the overexpression of
capsule polysaccharidesegenting as highly otoid cultures. For
this study, we explored a sequence type ROpneumoniaestrain
isolated from a clinical outbreak and carrying agé hybrd



plasmid re@rding a temperat@ependent hypermucoviscosity
switch. Studies have previsly reported the imget of different
temperatures on virulence features as well as the association of
plasmidencoded gene regulation with plasmid copy numbers
(PCN)

Material & Methods: The hypermucoviscosity of strain
PBIO1953 was studied at five differt temperatures (R128°C,
37°C, 40°C, 42°C) using the string and sedimentation assays as
well as mucoid phenotype plates to evaluate the overproduction of
capsule plysaccharids. In addition, we explored the temperature
impact on bacterial virulence amin vivo Galleria (G.) mellonella
infection model, performed a biofilm formation assay in av@li-

plate setup and applied gPCR analysis for measuring the hybrid
PCN won chaging temperatures. Ongoing RMN#equencing
analysis will prospectively allovhe examination of thenderlying
mechanisms of temperatudependent hypermucoviscosity and
plasmid regulation.

Results: PBIO1953 showed hypermucoviscosity 40°C arl
42°C, which indicates a switch above 37°C from a non
hypermucoviscous to a hypermucowiss  phenotype.
Interestingly, these results were associated with an increase in the
PCN of the hybrid plasmid encoding not only the NDM
carbapenemase gene but alde nucoid reulator rmpA It
increased 4old between 37°C and 42°C, suggesting a caicgla
of PCN and hypenucoviscosity. Further virulence assays were
performed in a temperatutependent manner and showed an
association between the attachiném plasic surfacesas well as
higher mortality rates inG. mellonella larvae and increasing
temperatures.

Discussion: The temperaturdependent hypermucoviscosity
switch above 37°C is a novel development in bacterial evolution
related to PCN, yet to be confirmeday RNA-sequacing but
possibly contributing to the successful rapid and sophisticated
adaptation to changingrevironments. These could include clinical
conditions, such as immunological response, for example, fever.
Whether these processes apfuyotherbacteial strains and non
pathogenic representatives remains to be investigated.
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Objective In people with cystic fibrosis (pwCFgtaphylococcus
aureusis most commonly found in respiratory samples. Recently,
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we described a previously unknown mucoid phgpe (mPT) for

S. aureusaccompanied by hyperbiofilm formation nespiratory
specimas of pwCF. A Sbgleletion (5bpdel) in the intergenic
region of the intercellular adhesioicd) operon distinguishes these
isolates from their nemucoid predecssors. D deermine tke
prevalence and potential impact of this adaptive mPT on lung
diseasen pwCF chronically infected witls. aureuswe conducted

a prospective multicenter study.

Methods: 10 S. aureusolonies were picked from each respiratory
specimen and chacteized on Columbia blood and Congo red
agar for mucoidy and size (normal/SCV). &udition, biofiim
formation was examinedspa typing and intergenidca region
sequencing werperformed on all isolates to verify the presence of
the 5bpdel. Qinical data were docmented in case report forms
and included information on chronic -oofection with
Pseudomonas aerugings€FTR genotype, pulmonary function,
and highly efficient modutar therapy (HEMT).

Results Samples from 628 pwCF from 13 CF centers were
analyzed. Fran 41 (9.1%) of 471 specimens of pwCF (71.8%) with
S. aureusin the crosssectional part of the study mPTs were
cultured. In the subsequent longitudinal study, data f8@npwCF
with mPTs were available for comparison with data fronp@CF
with only the namal PT ofS. aureugcontrol group). Most mPTs
were strong biofilm prodters and almost all mPTs and norr8al
aureusbelonged to the sangpatype. The prevalence of PTs
was dynamic throughout the study period. Significantly more
isolates inthe mucoid study group displayed the SCV PT (293 of
1110 isolates from 29 pwCF, 266} compared to the control
group (59 of 440 from 11 pwCF, 13.4%). 39.1% of mucoid isolates
were SCVs, whereas 62.1% of SCVs were mucoid. Many mPTs
carried the 5p-del mutdion, but there were also several mPTs
with other previously unpublished mutationghin theica operon

or unidentified mutations in other genes. The pwCFs of the two
study groupsdid not differ by age, sex, CFTR genotypes; co
infection with P. aeruginoseor HEMT at baseline. However, the
prevalence of SCVs, lung function (lower in theawoidl group) and
HEMT at the end of the study (higher in control group) were
different.

Conclusian: The prevalence of mPTs &. aureusn respiratory
specimens fopwCF washighe than expected. SCVs were very
often detected in pwCF with mucoid mPTs $f aueus Many
mPTs carried the previously described Sigh, but many other
hitherto undescribed ounidentified mechanisms responsible for
mucoidy were also detected. In smary, hypembiofilm formation

is an important adaptive mechanism fraureussurvivd in the
hostile environment of the CF lung and is achieved by several
molecular mechanisms.

Ethical vote 2017457-f-S;ClinicalTrials.govNCT04171583Funded
by DFG KA2249/71
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Influencing factors of lethality in hospitalized patients with
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Question Lethality of respiratory infections are influenced by a
variety of individual and populatiebased factors. In this study,
factors infuencing the lethalityof individuals infected with



respiratory viruses were investigated to gain a better understanding
in order to develop effective preventive measures.

Methods: Virological as well as demographic data of adult patients
hospitalized who wed posive for regiratory pahogens
(Adenovirus, Coronavirus, Metapneumovirus, Parainfluenza 3,
Rhinovirus, RSV, and SARES0V-2) was collected from July 2022
to April 2023 in a tertiary care hospital in Germany. A logistic
regression analysis was pearfeed using GraphPadiBm9.5.1.

Results In total, 138 out of 1,814 patients died during the
hospitalization (7.61%). The most common pathogen detected was
SARSCoV-2 with 1.368 infected individuals out of which 99
(7.24%) died. Lethality was highest indimiduals infected wth

RSV (13.13%, 13/99) and lowest in individuals infected with
Influenza (5.44%, 8/147). In the logistic regression analysis, higher
age manifested as a significant influencing factor on intrahospital
lethality (p<0.0001). The Odds Rad for the examinedespratory
viruses studied compared to Influenza as reference are as follows:
Metapneumovirus (0.85), SARSoV-2 (1.22), Parainfluenza 3
(1.22), Coronavirus (1.56), RSV (2.16), Rhinovirus (2.29) and
Adenovirus (2.91) Kigure 1). Howe\er, noneof the assdations

were significant.

Conclusions In this study, age was the most significant risk factor
for lethality associated with respiratory infections during
hospitalization. While SAR€o0V-2 was still the predominant
respiratory pathogernintrahospital lethdy was smilar to other
respiratory viruses, probably associated with the Omicron SARS
CoV-2 variants of concern and high vaccination rates. In
comparison to Influenza, a higher risk of death was calculated for
all respiratory virusesexaminel, except forMetgoneumovirus.
However, the lethality of other respiratory viruses compared to
SARSCoV-2 may be underestimated as there was a mandatory
PCR entrance screening at that time only for SARY-2 during

the period of data collection.his may have led tmfecionswith

other respiratory viruses potentially remaining undetected. Larger
studies are needed to provide a more precise estimation of
differences in lethality separated by the different viruses.

Figure 1: Odds ratio for intrahpital death of diffelent espiratory
viruses compared to Influenza

Fig. 1

21

PRHYV 024

Longitudinal evaluation of Influenza A seroconversion and its
determinants among healthcare workers in the 2022/23 winter
season
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Question The Influenza virus is an important respiratory pathogen
with high morbidity and mortality. This concerns in particular fo
healthcae workers (HCWs) with relatively high exposure and the
risk of intrahospital transmission. A pronounced wave of Influenza
A occurred in the 2022/23 winter season underegaly relaxed
postCOVID-19-pandemic protective measures. The rate of
Influenza A sroconversion in HCWs, its determinants, and the
effectiveness of the Influenza A vaccine are currently unclear,
especially in the posEOVID-19 pandemic era.

Methods: As a substudy of he Cd/acSer trial, the seroconversion

of Anti-InfluenzaA IgG was invstigated in 548 HCWs during the
2022/2023 winter season from 23 May 2022 to 11 May 2023.
Subjects participated in the study before and after the Influenza
wave (defined fom 24 October @22 b 8 January 2023) by
providing a serum sample and coetpn of he study
questionnaire Kigure 1). Anti-InfluenzaA 1gG levels were
obtained using the SERION ELIS#assicInfluenza A 1gG assay
targeting Influenza A nucleoprotein and matrix proteins.
Seraonversion was defined asfald IgG level increase.

Results: Comparing AntiinfluenzaA 1gG levels before and after

the seasonal Influenza vaccination, there was no significant
difference, confirming the suitability of the test methlody for
infection manitoring and seroconversion evaluatidfigure 2A.

IgG levels wee significantly higher after the 2022/23 Influenza
season (median AntnfluenzaA 1gG 6.0 U/ml pre vs. 7.1 post;
p<0.0001;Figure 2B/Q. 20.6% (83/402) showed seroconversion
when compeng the study time point before and after the influenza
seaon figure 2C/D. In the multivariate logistic regression
anal ysi s, the age category O 45
contact (p=0.02) were shown to be significantly influencing
seroconvesion.Mal e gender, BMI 030 kg/ m2
houselo | d w8 ntefbers) seasonal Influenza vaccination, and
SARSCoV-2 infection during the 2022/23 influenza season were
not significantly associated with seroconversidriggre 2E).
Influenza vacme dfectiveness on seroconversion was 26.7%.

Conclusiont In the firstinfluenza season following the COVA®
pandemic, about 20% of HCWSs contracted Influenza A, which
highlighting a concerning risk. This not only threatens the-well
being of HCWs, but ats pogs a significant risk to vulnerable
patients, especially in theéght of the relaxation of mandatory
masking protocols. Given the vulnerability of HCWs with older
age and regular patient contact in the context of the moderate
Influenza vaccine effestenes on seroconversion, further action
on masking protocols and othronvaccination measures should
be considered for this-aisk population.



Figure 1: Recruitment of study participants

Figure 2: Influenza A seroconversion and its influencing
factors.The bold violet horizontal in 2C marks the-fald, the
yellow horiontal the 4fold IgG increase.
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Risk factors for unprotected contacts and SARSCoV-2
infections in hospital employees.

*L. Bechmanh J. Farbér A. J. Kaach, G. Geginat

0tto von Guericke University Magdeburg, Institute of Medical
Microbiology and Hospital Hygiene, MagdeloyiGermany

Introduction : At the beginning of the SARS0V-2 pandemic,
healthrcare workers faced an elevated risk of unprotected expos
to the virus. h order to improve COVIEL9 specific infection
control measures in the hospital, risk factors for thmigence of
unprotected contacts of staff members to COVHXif@cted
persons and for SARSoV-2 infections should be identified.
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Methods: A casecontrd study, including 3514 contacts of
hospital staff members to 322 SAR®V-2-positive cases
between Jarary and December 2021, was performed. An
unprotected contact was defined as stay in the same room as the
index person without usagé a tight fitting ffjp2-mask and without

full SARS-CoV-2 vaccination status.

Results Staff members without direct patientorgacts had
significantly more unprotected contacts among each other
compared to staff members with regular close patient confaéts (
0.005). That reulted in significantly more SARSoV-2
transmissions per contact in staff members without regulampatie
contacts compared to staff members with regular patient contacts
(P < 0.005). Physicians had significant less unprotected contacts
compred to the ntsing stafffmedical technical assistants
(P<0.005). The risk of SARE0V-2 transmission, however, was
not significantly different among both groups. Gender was no
independent risk factor for a higher rate of unprotected contacts or
SARSCoV-2 transmissionStaff members were significantly more
likely to be infected by other SARSoV-2-positive staff members
than by SARSCoV-2-positive patients (P < 0.005). Despite strict

in hospital contact restrictions, SARDV-2-positive index cases

had anaverage of 1@ contacts.

Conclusions Despite identical contact precaution rules, staff
members without regular patit contacts (e.g.: laboratory staff,
administrative  staff, technicians) had significantly —more
unprotected contacts among each otthen staff memberswith
regular close patient contacts (e.g. physicians, nurses). That
paradoxically resulted in a sigréént higher risk of virus
transmissions among staff members with overall less person to
person contacts. We speculate that the higbendiance of stdf
working close to patients can be explained in particular by their
sense of responsibility towards theulnerable patients. Within the
group of staff members working close to the patient, in 2021
physicians had significantly fewer umgpeded contacts empared

to nursing/medical technical staff. In contrast to nursing/medical
technical staff, physiciangten have their own office room, so that

it is easier to spend meal and rest breaks alone than if there is only
one shared recreatisnomon the ward ér the whole team.
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Outcome of hospitatacquired influenza and COVID-19
infections. A singlecenter retrospective caseontrol study
*L. Bechmanh J. Farbér A. J. Kaasch T. Essel; G. Geginalt
!0tto von Guericke Univeity Magdeburg, Institute of Medical
Microbiology and Hospital Hygiene, Magdeburg, Germany

Introduction : The severe acute respiratory syndrome coronavirus
type 2 (SARSCoV-2) and the influenza virus can cause
nosocomial outbreaks ti a high case fatalityate. In order to
provide a rationale for dequate irhospital infection control
measures, we performed a heaachead comparison of the
outcome parameters monitoring requirement on intensive care unit
(ICU) or intermediate care uni(IMC) and infectionrelated
mortality of inpatients with irhosptal-acquired SARSCoV-2 or
influenza virus infection.

Methods: We performed a singleenter retrospective casentrol
study that included 241 adult inpatients withhimspitatacquired
SARS-CoV-2-infection and 107adut inpatients with irhospital
acquiral seasonal influenza infection. Demographic data, outcome
parameters and underlying comorbidities of patients were obtained
from the hospital information system. For each case of death
amory infected patients an sessrentbased on the patient records
was made by three experienced physicians in order to decide
whether the patient had died primarily from an underlying disease
or primarily from the viral infection. In the case of differing
asessments, the result cleosbytwo of the three raters was used.
Multivariate regression analysis was performed for the assessment



of significant associations between risk factors and outcome
variables.

Results Compared to ifhospital influenzanfected npatients, in
hospital SARS-CoV-2-infected inpatients showed sigiadintly
evaluated rates for infectienelated inhouse mortality and ICU or
IMC monitoring requirement in the wild type/alpha and delta wave.
In the Omicron BA.1/BA.2 and Omicron BA.5 wayes-hospital
SARSCoV-2-infeded inpatients did not show a sigrifintly
increased risk of infectiorelated irRhouse mortality or monitoring
requirement compared to-hrospital influenzanfected inpatients.
The classification, whether the patient hadddprimarily from the
underlying disease or from the nosocomial aliinfection, showed

a substantial agreement between the three raters (Fleiss"
kappa = 0. 62 i088)% Lefgth 6flhospitdl stdy2of
patients after an ihospitalacquired SARSCoV-2-infection
decreased ém 197 to 8.5 days what is below the aage length

of in-hospital stay of inpatients after an-hospitatacquired
influenza (13.0 days).

Conclusions While the clinical course of #hospitatacquired
SARSCoV-2 infections in thewild type, alpha and diel wavesof
the COVID-19 pandemic was moeevere compared to-tmospitat
acquired influenza infections the severity ofhiaspitatacquired
SARSCoV-2-infections dropped to the level of -frospitat
acquired Influenzanfections duing the Omicron waves.
Consicering the comparable severity of -hospitatacquired
SARSCoV-2-Omicron and influenza infections similar levels of
infection control are justified.
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Quality of life and ability to work after SARS-CoV-2 infections

I six-month data from a prospecive, controlled cohort study
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Question The impact of a SARE0V-2 infection on the quality

of life and ability to work in the midand longterm still renains
unclear because few studies follow up largely healthy, woHdgg
individuals after an irdction ard compare them to a control group.
We aimed to fill this gap by assessing the quality of life and ability
to work for six months after SARSoV-2 infedion in alarge
cohort of healthcare workers.

Methods: Our prospective, controlled cohort studgsesed the
quality of life and work ability of 761 healthcare workers (HCWSs)
from 29 September 2021 to 20 May 2023 after a fGfRKirmed
SARSCoV-2 infection (infection group") using an electronic
qguestionnaire. Individuals without any prior SARSV-2
infection, observed after their third dose of COVID vaccination,
formed the control group. The World Health Organization Quality
of Life (WHOQOL-BREF) index vith its four dimensions of
physical health, psychological health, social relationships and
envionmen, and the Work Ability Index (WAI) were assessed
before,14 days, three, and six months after the infection or third
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COVID-19 vaccination. Participants Wita SARSCoV-2 infection
or COVID-19 vaccination during the followp period were
excluded fronmthe analysis.

Results Comparing the infection (n=307) and the control group
(n=454), SARSCoV-2 infections were followed by a significantly
lower work ability ¥ days afr infection. In addition, we found a
nonsignificant trend towards lower physical apdydoogical
health. Surprisingly, there was a trend towards higher
environmental health scores in the infection group. For the
remaining sixmonth observatio period,both groups had similar
scores in the four dimensions of the WHOQBREF and the
WA (Figure 1 and 2).An exploratory analysis indicated that study
participants O 45 years had si
WAI and the WHOQOLBREF's phystal healthdomain over the
entire study period.

Conclusion The ability to work and the physichéalt dimension

of the quality of life were impaired 14 days after a SARS/-2
infection. However, these impairments were mild, and we did not
find a significant grougifference in the ability to work or any of
the WHOQOL-BREF's dimensions after threesix months.

Interestingly, individuals over the age of 45 were had a generally
lower ability to work and quality of life, potentially leaving them
more vulnerable to # deteriorating impact of a SARSV-2
infection. In summary, our data from this largeoy of HCWs
indicates that in a workingge and largely healthy population, a
SARSCoV-2 infection has a temporary effect on the working
ability and mostly the physithealth domain of the quality of life,
which lasts less than 3 months.

Figure 1. Longtermdevelopmenbf the WHOQOL-BREF
Figure 2: Longterm development of the WAI

For each study time point, the means of the index are shown with
the standard deviations arror bars.
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Lower bounds of postCOVID syndrome incidenceswith
persistent fatigue and ME/CFS in the cohort of hospital
employees infected during the first and second COVIEL9

wave
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Introduction : PostCOVID syndrome (PCS) may occur after a
SARSCoV-2 infection, leading mostly to fatiguas persishg
symptom. Myalgic encephalomyeliti€hronic fatigue syndrome
(ME/CFS) is a systemic and chronic, often debilitating and
postinfectious disease, leading to substantial fatigue and post
exertional malaise (PEM) as cardinal symptoms. The stindy @
deermine and characterise the inciden¢e”CS with ME/CFS in

the cohort of SARSCoV-2 infected hospital employees (HE).

Methods: All SARS-CoV-2 positive tested HEs between March
2020 and May 2021 were contacted between June and October
2021 for a gstematic survey regarding acute and persistent
sympoms. From May to July 2022, HEs with persistent fatigue
were invited to participate in a structured assessment that included
a screening questionnaire for PEM, classification according to the
Bell-score,and the @nadian consensus criteria for thegtiass of
ME/CFS. A Schellong test was carried out to assess the HEs for
orthostatic dysfunction and possible postural tachycardia syndrome
(POTS). Coagulation factors and EpstBarr virus (EBV)
antibodieswere analged. Physical examination, routine ddb
analysis and SARSCoV-2 PCR were performed to rule out recent
infection or other causes. Descriptive statistics and application of
95% confidence intervals (Cl) were calculated with the statistical
softwae R. Percetage values were applied to a tothP@l HEs.

As only 19 HEs ran through all diagnostic tests, lower bounds were
estimated.

Results Out of 221 HEs, 48 reported fatigue in the first survey,
out of which 19 (median age 51.0y, age range6P®p 8.4%
femak) reported persistent fatigue lastifigm 467 to 1008 days
(median 629 days) until now. None of the 19 HEs were vaccinated
at the time of the first SARS0V-2 infection during the first two
COVID-19 waves. The median Beficore was 60 out of 00(40

90). 14 HEs (6.3% of 221 HEs) were poséiin PEM-screening
questionnaire. 7 HEs (3.2%) fulfilled all diagnostic criteria for
ME/CFS. 1 HE (0.5%) was diagnosed with POTS and 4 (1.8%)
with orthostatic hypotension, during the Schellong test. In the
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blood analys, 8 HEs (3,6%) showed 1gG againstlgantigens
indicative for possible EBV reactivation. Acute phase reactions
with either increased fibrinogen, von Willebrand factor, factor VIII
or decreased antithrombin values were noted in 7 HEs (3.1%).

Conclusions Application of diagnostic criteria d¥IE/CFS disease

in HEs with PCS with persistent fatigue after infection during the
first two SARSCoV-2 waves revealed an incidence of at least 3%.
The diagnosis of ME/CFS can offer HEs a more precise diggnos
and, thus, prevent worsening by pacing stgiés Reactivation of
EBV or activation of the coagulation cascade may play a
pathogenetic role.

Figure 1. HEs followup and selection for assessment
Table 1: Results of HEs assessment: lower bounds of inciele

Fig. 1

All HEs SARS-CoV-2
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October 2021 (n=221)
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|
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July 2022 for participation [———
in study (n=48)

l
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fatigue and fulfill
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without any symptoms (n=13)
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criteria (n=29) | fatigue, do not consent to participation (n=7)
fail to contact (n=6)

HESs participated in
assessment at institute of
hygiene between July-
December 2022 (n=19)

Fig. 2
n (% of 221) 95% ClI

Evaluation for ME/CFS and PEM
Diagnosis of ME/CFS 7(3.1) 12-64
Positive PEM screening 14 (6.3) 35-104
Schellong test:
Orthostatic hypotension 4(1.8) 04-45
Diagnosis of POTS 1(0.5) 0.01-24
Reinfections with SARS-CoV-2
2 1 reinfection with SARS-CoV-2 8(3.6) 1.6-70
Type of SARS-CoV-2 transmission
Definite nosocomial infection 8(3.6) 1.5-7.0
Possible nosocomial infection 5(22) 0.7-52
Community acquired infection 6(2.7) 1.0-58
Blood analysis
Complete EBV reactivation 1(0.5) 001-24
Positive early antigens for EBV 8(3.6) 1.5-7.0
Detection of acute phase reactants of 7(3.1) 12-64

coagulation factors
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Detectionof a transferrable daptomycin resistance mechanism

in Gram-positive bacteria: A novel membraneassociated ABC
transporter confers high-level daptomycin resistance in
staphylococci
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Question Daptomycin (DAP) is a reserve antibiotic effective
against Granpositive bacteria, including high priority pathogens
such as methicillirresistantStaphylococcus aureu®RSA) and
vancomyan resistant enterococci (VRE). Resistance to DAP and
clinical treatment failure has been associated with the accumulation
of adaptive chromosomal mutations in cell wall homeostasis genes,
but so far not with horizontal acquisition of egjific redgstance
determinants. In a study on antimicrobial resistance burden in
industrialized pig farming, we previously isolated the DAP high
level resistantMammaliicoccusciuri strain TS92. Here we now
set out to determine the exact mechanism oftascein TS92,
which does not seem to correspond to the previously known
mechanisms.

Methods and Results To identify the underlying resistance
mechanism, we performed transcription profiling upon DAP pulse
exposure of TS92, with subsequent subcloning amdaional
analysisof highly upregulated candidate genes. The experiments
showed that DAP resistance is mediated by a novelgevne
operon (nameddrcAB), controlled by an adjacent, divergently
transcribed twecomponent regulatory systemdr¢RS. Mutatiorel
amalyses and hefologous expression of the distindtc genes
demonstrated thatrcAB is required and sufficient to confer DAP
resistance inS.aureus and Bacillussubtilis Through high
resolution LC/MS analyses we further found that DrcAB
inactivatesDAP through chemiel modification. Thedrc genes and
proteins show homologies to membraassociatedantimicrobial
peptide ABC transporters of Grapositive bacteria, but clearly
differ on nucleotide and amino acid levels from known systems
present in the core genanes of Sdaphylococcaceae. In
M. sciuri TS92, thedrc genes are flanked by insertion sequences
and integrated in the vicinity of a staphylococcus cassette
chromosome(SCC) element, suggesting mobility and horizontal
acquisition of the locus fromnathe speies.

Conclusion: With this study, we probably withessed the first steps
in the emergence of acquired DAP resistance in staphylococci. Due
to its lifestyle as both soil inhabitant and animal commensal,
M. sciuri is considered a gateway speciesotigh which genes
from the resistance pool in the environment can gain access to
staphylococci. Indeed{. sciuri has been shown in the past to
serve as a hub for the spread of numerous resistance genes into
S.aureus Considering the growing selection e due b the
increasng clinical use of DAP, it is only a matter of time whino
genes will be transferred to pathogenic staphylococci and possibly
also to other Grarmositive pathogens, arguing for vigilant future
monitoring ofdrc spread.
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Unraveling the siccess of multidrug-resistant high-risk clonal
Escherichia coliand Klebsiella pneumoniadineages: Insights
from a One Health perspective
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2Helmholtz Institute for One Health, Greifswald, Germany
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Introduction : Antimicrobial resistance (AMR) is an important part

of the One Health contg which ains to maintairthe well-being

of humans, animals, and the environment. The overuse of
antibiotics in human and veterinary medicine has accelerated the
emergence and spread of AMR with pportunistic
Enterobacterales particularly Escherichiacoli and
Klebsidla pneumonia, becoming increasingly resistant to multiple
classes of antibiotics. Furthermore, some of these strains combine
multidrugresistant (MDR) phenotypes with hidggwvel viruence,
posing a threat to both immunocompromised and health
individuals Consequenyl the World Health Organization has
ranked these MDR enterobacterial representatives as one of the
most critical priority pathogens for which new antibiotics are
urgentlyneeded.

Methods: Our work focuses on understanding thevidig forces

and factors bkind the occurrence, emergence, and adaptation of
high-risk clonal lineages of MDE. coli andK. pneumoniaén the
One Health context. By integrating genomics, transenits, and
functional studies, the latter including a coeimensive sebf

in vitro and in vivo virulence and resilience as well as experimental
evolution assays, we identified key factors contributing to the
success of these lineages.

Results We provide compelling evidence that higilisk clonal
lineages broadlyccur and citulate amongtlinics, wildlife, and
food in international locations. In particular, globally knokurcoli
lineages such as sequence types (ST)58, ST131, ST410, and
ST648, andK. pneunoniae ST307 play an important role in the
spread and stalhtion of AMR in the OneHedlth context. Their
success results from a combination of factors, including the
sophisticated interplay of bacterial fithess and AMR as well as
extrachromosomal elemésy, e.g., hybrid resistance/virulence
plasmids. In additionour resultsshow that beterial hosts can
rapidly mitigate fithess costs associated with AMR acquisition
while MDR is maintained even in the absence of antibiotic
selection pressures. This is disecompensatory at genomic and
transcriptomic levels afféiag major baterial masteregqulators.

Discussion In conclusion, our research sheds light on the
fundamental principles that govern the interplay of AMR and
bacterial virulence and advances ouaderstanding of the factors
that contribute to the emergenof successi MDR highrisk
clonal lineages in the One Health context. Furthermore, our results
can be leveraged as a baseline for prospective interventions and
alternative therapeutic strategi¢s comprehensively target the
global threat of AMR.
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Clostridioides dificile recovered from hospital patients and
livestock in Nigeria share neafidentical genome sequences
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Introduction: Clostridioides difficileis an important One Health
pathogen and a leading cause of antibiatisociated diarrhoea
commonly referred to a€. difficile infection (CDI). Information

on the molecular epiemiology ¢ C. difficile from the African
continent remains scarce, despite having one of the highest burden
of diarrhoea diseases globally and a widespread occurrence of
known risk factors for th emergence and spread of CDI. In this
study, we investigad the occurence and molecular epidemiology

of C. difficile among humans and animal sources from Nigeria.

Methods: A total of 2201 faecal/manure samples recovered from
diarrheic human (n=1630) dranimal sources (n=571) in Makurdi,
North central Nigeriabetween Jamary 2021 and December 2022
were cultivated for the recovery df. difficile. Isolates were
genomesequenced using the lllumina technology and the sequence
reads uploaded to th€lostridioides database on the EnteroBase
platform

(https://enterobse.warwickacuk/species/index/clostridium).
EnteroBase facilitates genome assemBlydifficile PCR ribotype
(RT) prediction, toxin gene detection and phylogenomic analyses
(based on unique coemd whole genome allelic profiles).

Resuls: A total of 238 isolatesvere recovered and sequenced, out

of which 197 genomes passed the quality and assembly check and
were thus available for further analyses. Thdlifficile population
structure was higlil diverse. Based on hierarchial cluster{ftfC)

of cgMLST dlelic profile the isolates were distributed into 29 core
genome sequence typing complex (CC) clusters and 27 CC
singletons (which correlate strongly with RTs). T@e difficile
population was domiated by nofioxigenic strains with the kin

genes detectein only 3B isdates (human n=14; animal sources
n=19): tcdA (32/33) tcdB (33/33) including three CC1(RT078)
isolates harbouring the binary toxin encodindt genes. The
CCs/RTs detected were angpthe most prevalent and clinically
important C. difficile strains casing nosocomial infections in
humans. Noteworthy is the interspecies and intraspecies sharing of
extremely closely related
2 SNP; CC3, correspordig t o RTO0O01; ),
SNP;CC3622/RT014), hman to huma (O0-1 SNP, CC3/RT001),
pig t o pig acr oss-1 8SNPf C@18890).t
Interestingly, the clinically important livesto@dapted
CC1/RTO078 strain was detected among humansditanimals.

Conclusions: The study prowes evidence fothe circuldion of
highly diverseC. difficile lineages among animals and humans in
Nigeria. The carriage of genetically closely related strains among
humans and animals suggests the likelihoottasfsmission from a
common reservoir or Birectional (intespecies ath intraspecies)
exchange of the pathogen. Similarly, the detection of the livestock
adapted CC1/RT078 in humans infers the occurrence of a plausible
zoonotic transmission.
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Identifying persistent quinolone and cephalosporin resistant
Eschericha coli strains along the pork production chain in
Thuringian pigsties

N. M. Pfeifet, M. Webet, C. Beren *C. Mengé
Friedrich-LoefflerInstitut, Institute of Molecular Rhogenesis, Jena,
Germany

Introduction: Rising levels of antimicrobiadesistane (AMR) led

the German government in 2018 to restrict veterinary usage of
fluoroquinolones (FQ) and certain cephalospo(@$), resulting

in subsequent sales reductions, sis§gg less usage. However,
AMR determinants can be maintained in thesalre of
antimicrobial (AM) usage via ceelection and cros®sistance. We
therefore studied the persistence of genetic elemardmg for
AMR and strains carrying them longitudinalyithin a fattening

run (FR) and from one FR to another in Thuringiaspes.

Material/method: A total of 393 ceftiofur, cefquinomeor
fluoroquinoloneresistant E. coli strains, serving as indicator
bacteria, were isolated from pooled faecal sampldsatetl during
two to three consecutive FRs of one conventional andotganic
farms over a 16month period. After assessing the resistance
profiles phenotypically using a commercial system with 16 AMs
(13 classes according to WHO categorization) important
veterinary medicine and characterizing isolate phylogeny by
MLVA -PCR, 216 dtains were selected for whole genome
sequencing (WGS).

Results: The higher resolution of WGS identified strains that
occured persistently on individual farms by showing hignetic
similarity during and across FRs. Many of these belonged to the
clonal canplex 10, but other persistent strains were also identified
featuring multilocus sequence types (ST58, ST69, ST345/410)
described in the literature as typical of clones witithpgenic
potential and highiisk for global expansion. The genetic isas
enablhg persistence in a closethrm environment appears to be
encoded in the accessory genome, but could not be narrowed done
more precisely from the available data. However, aagon with

one or several farms, phylogroup, or number of resistatwes
differentantibiotic classes, were not found to affect strain ability to
persist in this study. The persistence of the cephatospmnd
fluoroquinolone resistance determinants thelres could also be
demonstrated and was related to, among other thaugselection

and crossresistance, but also to conserved localization on plasmids
or successful straiplasmid combinations.

g e not ¢gnausionphe wetadaia onuanminicrobiahn wbage suggestsr iy
hlu ma n carmnet be the isaje actqr @ffectng resistance prevalence or spread

and maint@an® of resistance determinants on a farm. A better

f uadenstanding Of the@ mechanisms underlying strain and AMR

persistencavill be needed to sustainably reduce AMR prevalence
in the livestock sector.

MSZOV 033

Clumpy adhesion phenotype oEscheiichia coli gives power to
tolerate high antibiotic stress

*M. M. Khan', K. Sidorczuk, J. Becke'; C. Ludwig}, P. Schierack R.
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Introduction: E. coli intestinal infection pathotypes are
characterized by distinct adhesion patterns includiegtieviously
identified clumpy adhesion phenotype. Here we characterize



genetic factors and answiie question if His phenotype confers
any advantage to clump produciriey coli strain 4972 . This
adhesion phenotype comprised of three dimensional stesctur
similar to that of biofilms, formed after only 4 h incubation with
human epithelial cells.

Objectives We testedthe typothesis that bacteria present in
clumps exhibit distinct gene expression profiles and that some
genes with altered expression are iwed in clumpy adhesion. We
also elucidated the contribution &. coli strain 4972encoded
factors that affected lemp formation and susceptibility to the
antibiotic stress.

Methods: Genome of clump forminge. coli was sequenced and
compared with already ublished 66 reference genomes of
pathogenic and commens#. coli RNA was isolated from
bacteria forming clumpsna bateria from supernatants during
adhesion assays to 5637, BE and Cace cells and sequenced.
Based on transcriptomic data, nine differally expressed genes
were targeted for deletion. Seven mutants were successfully
generated, complemented andalgmed for prevalence, growth,
motility, adhesion and antibiotic stress. Additionally, global
proteome analysis of clumpy. coli was carriedout for adhered
bacteria and planktonic bacteria in the supernatant.

Results As a result of genomic comparisompy E. cdi strain

was present within a clade corresponding to phylogroup A
containing strains isolated from human fecal samples with diverse
lifestyles. Transcriptome revealed differences among the
subpopulation of sessile bacteria constituting the pkinand
plarktonic bacteria in the supernatant. Seven genes with successful
deletions had variable distribution in different pathotypes and
nonpathogenicE. coli with pilV and spnT genes being the least
frequent or absent from most groups. Deletion of fiifferentially
expressed genefigH, ffp, pilV, spnTand yggT affected motility,
adhesion or antibiotic stresgflgH exhibited 80 % decreasnd
qyggT depicted 145.5 % increase in adhesion, and upon
complementation, adhesion significantly reduced to 13yigH

lost motility and was regenerated when complemented whereas
odfp had significantly increased motility andintroduction of the
same gee reduced it to the wiltype level. The clumps produced
by of gqffp and gspnT were more resistant and protectédte
baderia with gspnTshowing the best clump formation in terms of
ampicillin stress protectiongqyggT had thelowest tolerance to
gentamicinwhere the antibiotic stress completely eliminated the
bacteria.

Conclusiont We investigated the influence of ohp formetion on

the cell surface adhesion and antimicrobial tolerance with the
contribution of several factors kferring advantage bglump
formation on susceptibility to the selected antibiotics.
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Fig. 1

FIG. 1: Clump formation by strain 4972

(A) PI stained wild-tvpe E. colf strain 4972, (B) PI stained 5637 cell line only as negative control, (C)
GFP expressing 4972+pFPV25 1Kan and DAPI stained nucla of 3637 cell line, and (D) DAPI stained
nudet of 5637 cdl line only as negative control, after 4 hincubation of adheson assay and visualized
by VideoScan system.

Fig. 2
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Differential gene expression of adhered and un-adhered bacteria

A Multidimensional scaling plot of distances between the samples of RNA sequencing, leading log-fold-change is the root
mean square average of the largest log2-fold changes between each pair of samples. B: Differentially expressed genes
categorized based on the genes/proteins in the genome. COGs were compared between adhered and supernatant clumpy £. coli
for all genes that had p-value lower than 0.05 in EdgeR analysis. x-axis shows the COG categorics and y-axis shows the number

of genes. NA(-) category comesponds to genes that were not assigned to ay of the COGs.
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Disease alleviating effets fdlowing prophylactic lemon and
coriander essential oil treatment in mice with acute
campylobacteriosis
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ICharité- University Medicine Berlin, Institute of Btiobiology, Infectious
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Introduction : Given the worldwide increasing prevalence of
human Campylobacter jejni infections and the emergence of
multi-drug  resistant enteropathogenic  strains,  Hoibtic-
independent appaches applying netoxic naturalcompounds fa

the treatment and prophylaxis of campylobacteriosis appear utmost
desirable. In our placebmontroled intervention study, we
surveyed potential diseasdleviating including antpathogenic
and immunemoduldory effects upon prophylactic drappication

of lemonessential oil (LEMEO) and coriandeessential oil
(COREO) in acute experimental campyéadteriosis.

Methods: Therefore, secondary abiotic-l0/ 'mice were orally
challenged with either LEMEO or COREO starting seven days
prior to peraal C. jejuni infection.

Results Six days posinfection, slightly lower pathogen loads
were assessed in the colon of mice from the LE® as opposed

to the COREO cohort if compared to placebo counterparts.
Prophylactic application of both EOs ingwed te clinical
outcome of acute campylobacteriosis, which was paralleled by less
distinct pathogefinduced colonic epithelial cell apoptosis.
Moreover, mice subjeatieto LEM-EO and COREO prophylaxis
displayed lower colonic numbers of macrophages/maescsual

of T lymphocytes, respectively, whereas in both verum groups,
basal IL-:6 and IFNo concentrations were measured in mesenteric
lymph nodes on day 6 pestfection The oral challenge with
either EOs resulted in diminished secretion of distinct- pro
inflammetory mediators in the kidney as well as serum samples
derived from the infected .

Discussion/Conclusion The results from our preclinical in vivo
study provideevidence that LEMEO and COREO constitute
promising  prophylactic  measures to prevensevee
campyobacteriosis which may help to reduce the risk for
development of poshfectious sequelae irC. jejuni infected
individuals.
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The Plasmodium falciparumCCCH zinc finger protein Pfmd3

is a potential regulator of male gametocyte trascripts through
its interaction with RNA-binding proteins

A. Farrukt, J. P. Musabyimanau. Distle?, S. Tenzet C. J. Ngwa, *G.
Pradet

'RWTH Aachen University, Department of Biology I, Aachen, Gaym
2Johannes Gutenberg University, Immunology, MaGemany

Question The stage transition of the malaria paraBitesmodium
falciparum through its complex life cycle requires a coordinated
gene expression across all parasite stages and sexes. Post
transcriptional regulation of gene expression medidigdRNA-
binding proteins is an important mechanism to fine tune parasite
development andtage transition. In this study, we investigated the
function and interactome ofR falciparumputative RNAbinding
CCCHzinc finger proteinfPfmd3. Pfmd3 was firstidentified & a
protein with significantly upregulated transcript expression
following treatment of gametocytes with the histone deacetylase
inhibitor Trichostatin A and has recently been linked to male
ganetogenesis.

Methods: We used lossf-function pheotypeanalyse and BiolD
methods to study the role Bfmd3 in the asexual and sexualggs
of P. falciparum.
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Results We show thatPfmd3 is manly expressed in the
cytoplasm of immature male gametocytes.wDaegulation of

Pfmd3 reveals essential roles asexal bload stage replication,
gametocyte maturation and exflagellation. Proximal edejgnt

labelling of Pfmd1 interaction partners by BiolBnalysis showed
enrichment of ribosomal proteins, other Ri¥ding proteins
including PABP1 and proteins inwad in transldional repression
such Pufl and CITH, further CCCH zinc finger proteinsva$§ as

members of the translational initiation compklk4G and CCR4

NOT1 complex.

Conclusions Our data let us condilie that Pfmd3 is a post
translationally regulad mutifunctional RNArbinding protein
involved in regulating the expression of male gaugtespecific
genes, while translationally repressiregmiale gametocyispecific
genes, thereby facilitating the propelevelopment of male
gametocytes.
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Parastite proliferation and host cell phenotype driveLeishmania
exit from infected macrophages
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Introduction : Leishmania majofL. major)is a protozoan parasite
specis causing severe disease in humarniseishmania
promastigotes ultimately infect macrophages whegragites
develop their lysigesistant and replicative astayote fom within
phagolysosomes. To progress and sustain the infection, amastigotes
need to exitheir primary host cell and enter yet uninfected cells,
making it a critical process fdreishmara pathogenicity. Still, to
date, the mechanism and modatfat of Leishmania paragte exit

are poorly understood especially in human primary cells. We
hypothe&ze that the underlying mechanism bf major parasite
spreading is a direct cetib-cell transfey which is driven by the
parasite proliferation and modtda by thecytokine enironment

of host cells.

Methods & Results In a newly established flow cytormg
analysis ofin vitro-infected human monocyierived macrophages
(hMDM), we were able to quaify the exit of parasites and show
that it is indeed ass@ted withthe tensfa of cellular material
from the primary host to the receiving cell. Moreoveén,
accordance with results from murimevivo infection experiments,
axenic amastigote infecteddMDM had increased Caspal3e
activity compared to uninfeetl cells, sggestng the occurrence of
apoptosis during infection progress. By employing the pratifen
reporter mKikume, expressed hy major during theinfection of
hMDM, we could link the pasite transfer between host cells to
their propagation. Bgssing amdggyotes dekected in receiving cells
had a higher proliferation status compared to theséding in
primary infected cells. Interestingly, the proliferation state of
parasites was alsonfluenced by the phenotype of infected
phagocytes, as we easured in@asedproliferation rates in pro
inflammatory and reduced rates in anfiammatory stinulated
macrophages in comparison to ractivated hMDM.

Discussion In summary, this data suggeghat the exit ability of
Leishmaniais dependent on thparasite"s mliferation state and
the phenotype of primary infected host cells, and it partialigsel
on the cell death induction of infected cells. We now seek to



unravel the influence of proand antiinflammatory macrophage
stimulation on the pardsi spread ta@ain further insight into the
dynamics ol_eishmaniaexit from human host cells.
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Screening forCandida glabratafactors involved in

macrophagal escape
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Candida glabratais a welladapted fungal commensal of humans
which @n also cause superficial and systemiedions. During
infection, C. glabrata encounters cells of the innate immune
system sich as macrophages, which constitute the first line of
defense against such pathogens. In order to counteract these
phagocytic €lls, C. glabratahas evolved strategigo sirvive and
replicate within macrophages for days, while causing very little
damageand inflammationC. glabratahas been observed to escape
from macrophages after-2 days of infection when host cells
containing high numbers of replicating yeast rstdursting (1).
Despite its clinical importanceC. glabratds host cell exit
straegiesremain poorly understood.

To further elucidate the processes and fungal factors bebind
glabratd's exit, we established @. glabrata-macrophage escape
model. The dingal load was found to be an important factor in
mediating the yeast's exit, as higher number of initial
intracellular yeasts led to an earlier escape. We investigated
whether growth in the yeast morphologgr seis the key for the
generally late exitof C. glabrata from host cells. However,
experiments with a yeakickedC. albicars stran showed that this

is not the case, since even these yeast cells escaped much faster

thanC. glabrata

Using the same escape det we are currently screening a mutan
library that represents 12% of all. glabratds genes (2yia
barcode sequencingPrevous studies using this library have
focused on different aspects 6f glabratd's persistence, biofilm
formation, and antifungaproperties. Our new data will provide
insights into the role ofC. glabrata factors during exit from
macrophages.

(1) Seder, K. et al (2011). The facultative intracellular pathogen
Candida glabratasubverts macrophage cytokine production and
phagolysosme maturation.The journal of immunolyy, 187(6),
30723086.

(2) Schwarzmiller, Tet al (2014). Systematic phenotypirg a
largescale Candida glabratadeletion collection reveals novel
antifungal tolerance gend3LoS pathogend 0(6), e1004211.
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Exocytosisrelated mechanism isassot¢ated with the egress of
Coxiella burnetiifrom host cells

*A. FelipeLopeZ, J. StulzeLuehrmanh, A. Lihrmana
tUniversitatsklinikum Erlangen, Mikrobiologisches Institut, Erlangen,
Germany

Q fever is a humadisease caused by the intracellular tbea
Coxiella burnetii (C. burnetii)and manifests as a celile illness,
pneumonia, &patitis or in rare cases as endrditis. Infection
starts with internalization into alveolar macrophages, although
epithelid and endothelial cells resulted alsoeiofed.Once bacteria
localize within a vacuole, it fuses with endosomes and lysosomes
corverting the vacuole into a repéition compatibleCoxiella
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containing vacuole (CCV), becoming into a habitat for intracellular
replication. Cell death is only partiglrespnsible forC. burnetii
egress and suggest that other pathways are also involved.

Question To cause disease in ethorgans,C. burnetii has to
egress from its host cell, but these mechanisms are not colyplete
understood.

Methods. To track eventsof C. burnetii egress laser confocal
microscopy (CLM) at fixed time points and tifepse live cell
imaging microscopy (LO/) were used.

Results Here, we demonstrate that also exocytosis can be
mechanism ofC. burretii egress. Thus, CLM images showedtth
the CCV grew over the first 4 days of infection. Most cells
contained one single vadedfilled with large amounts of btaria.
Starting from 5 days post infection, we found several small CCVs
(sCCVs). Spatial distoution of these small CCVs suggestad
as®ciation with the cytoplasmic membrane of the host cell.
Indeed, observation of thactin cytoskeleton of infected tel
revealed that sSCCVs localized mainly at the apical side of the cells.
Some of these sCCVappeared open at the cell ridge relegsi
baderia to the extracellular milieu. LCIM images showed that
CCV suffered fission evds over the time, supporting oulLil

data. Further characterization also demonstrated that the ESCRT
adaptor protein ALIX decotad sCCVs at the cell ridge, indicagin
that C. burnetii might exit the host cell via exocytosis. As a matter
of fact, our LCIM analysis revealed that intraceHnl bacteria
egressed from host cells in an exocytdigis manner without
causing alteration® the host cell integrity.

Conclusins: Our observations demonstrate that burnetiimight

be able to escape from its ho#llcvia fission of the CCVs and
exog/tosis of small single CCVs. Further work is in progress to
delineate the mechanism of theoextic escape o€. burnetii
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The zoonotic pathogenChlamydia psittaciegresses from the
host cell via formation of Chlamydiacontaining spheres, a
novel nonlytic egress pathway
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'Robet Koch Institute, Unit of Sexugltransmited bacterial Pathogens
(STI) and HIV, Berlin, Germany

2Robert Koch Istitute, Unitof Advanced Light and Electron Microscopy,
Berlin, Germany

Introduction : The obligate intracellular Graimegative bacterium
Chlamydia psittaci acts as zoonotic faogen. It caues the
respiratory disease psittacosis which can lead to severanamia.
The intracellular development o€hlamydiaeincludes host cell
invasion followed by intracellular growth and replication and a
final host cell egress. Here, we deberiarl chagecterize a novel
nonlytic egress pathway ofC.psittaci i the formaton of
Chlamyda-containing spheres (CCS).

Methods: In this study, CCS formation was characterized in
contrast to extrusion formatioih the previously known nosytic
egress pdway of Chlamydae i and in contrast to cellular death.
We investigated the rolef the hostcell cytoskeleton and caspase
activation using inhibitor treatments. The role of caspase activation
in CCS formation was furtr studied using live cell fluorescea
imaging and immunofluorescence staining. In addition, we
examined the role oplasma memiane changes and calcium
signaling in CCS formation using annexin V and SYTOX staining
or chemical and genetically encoded aait indicators,
respectively. The foned CCS wee futher characterized using
confocal laser microscopy and transnmagselectrormicroscopy.



Results CCS are spherical, low phase contrast structures
surrounded by a membrane, and contain infectious progedy
morphologically impaired cellulaorganeles. The formation of
CCS shares several characteristics of apoptotic dmdth: We
found that the peptide DEVD is proteolytically cleaved in late
psittaci inclusions, which continues during CCS formatiorisT
DEVD cleavage is independent ofstase3. CCS Pbrmation is
preceded by an increase in intracellular calcium cotnagon in
infected cells, followed by blebbing of the plasma membrane and
rupture of the inclusion membrane. Finally, blebbing cellsathet
thereby forming CCS. CCS are sunded ly a ptosphatidylserine
exposing membrane, that maintains its barriection. Thus the
novel nonlytic egress mechanism of CCS formation is
fundamentally different to extrusion formation, the previously
descibed nonlytic egress mechanism @hlamydiae

Discussion

Host cell egress is essential for intracellular pathogersptead
inside the host and for hest-hosttransmission. Here we describe
CCS formation as a novel egress pathway for the intracellular,
zoonotic bacterial pathogef. psitaci. This nonlytic egress
pathway is fundamentally different from previously chésed
Chlamydiaeegress pathways. In addition, CCS formation shares
several characteristics of apoptotic cell death. However, the
sequene of proteolytic activity, followed Y plasmamembrae
blebbing and the final detachment of a whole phosphatidylserine
exposing 6rmer host cell is unique foC. psittacj which
underlines that CCS formation represents a fundamental new
egress pathway faontracellular pathogens.

IIV 041: Lipi dation of pneumococcal proteins induces innate

and adaptive immune responses
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Introduction: Pneumococcal vaccines have importamntitations,
including restricted serotype coverage, which facilitates
replacement by newaccine serotypes, and high madacturing
costs Therefore, one research direction is to develop a serotype
independentand protai-based vaccine. Promising targedse
highly conserved lipoproteins. We have previously shown that
intranasal immunization of mice with lipidated proteiregluces
pneumococal cdonization. Here, we investigated the impact of
pneumococcal lipapteins onthe induction of an innate and
adagive immune response.

Methods: Human primary monocytes were differentiaiadvitro

into denditic cells (moDCs) or macrdages (MDM). Céls were
infected or stimulated either with [§t-mutants compared to ldi

type preumococci, or ii) lipidated protein®acB or MetQ
compared to the nelipidated variants. Activation profiles were
assessed by expression of different s@fatarkersand sereted
cytokines. The adaptive immune response was analyzed with a T
cell proliferaion assay using protestimulatedperipheral blood
nuclear cells (PBMCs).

Results At the wholecell level, thelgt knockout n pneumococci
had no clear andconsistat differentia effects on moDC
stimulation. However, at the protein level, dption of MetQ
strongly enhanced the capactty activate moDCs and MDMs as
evidenced by increased expression of costimulatory surface
markers and cytokines. Interegily, nonlipidated MeQQ failed to
activate innate immune cells, whereas -ipidated DaB
exhibited an intrinsic activation potentigdFurthermore, lipidation
mediated T cell proliferation when -@ultured with protein
stimuated PBMCs.
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Discussion Although lipidation had no ckar effect on DC
activation at the wholeell level using live pnemococci
lipidation of proteins enabled inmatand adaptive immune
responses using human primary cells. Interestingly, we found the
pneumococcal lipoprotein DacB taae an mtringc potenial to
activate human antigepresenting cells. Our study highlighthe
potential to lipidate promising protegandidates such as DacB and
MetQ for future vaccine strategies.
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Resolution of dironic intestinal inflammation by L -arginine
supplementation
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Inducible NO synthaseNOS2) andarginase (ARG) 1 compete for

the semiessential amino acid -arginine as common substrate.
Previous studis supported the condgpat ARG1 promotes tissue

repair and immunauppresion, whereas NOS2 perpetuates
inflammatory immune reactions anauses immuaopathology.

In contrast to the widely accepted immunosuppressive function of
ARG1, we have recently madbe unexpected observation that
ARG1 acts as antiesolvin in mousemodelsof DSSinduced or
oxazolonedriven colitis. In both models, we edtified the
enzymatic consumption of-arginine as driver of chronic epithelial
inflammation. This conclusion relési from the followingfindings:

(1) Tek2 -driven deletion 0fARG1 causedresolution of epithelial
inflammation in both colitis models. (2)Changes in the
composition of intestinal microbiota accompanied the deletion of
ARGL1. Transplantation of fecal mahiota from ARG1 knockout
mice into wild type (WT) recipientpromotd epihelial healing,
whereas transfers from WT littermates into AR@GHicient mice
prevented an accelerated recovery of epithelial lesions. (3) Most
importantly, dietary karginine supfementation induced rekition

of colitis and enhanced the meryfrom epthelial damage.

Based on these data, we postulate that dietaagginine herapy
compensates for the deficiency of this versatile amino acid, which
commonly occurs during epithali inflammation. Whether L
arginine supplementation restraihgsreglatedimmune responses,
corrects intestinal dysbiosis and heals epithédsionsin clinics is
subject of further investigation.
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Macrophage metabolism as a diagnostic target to identify
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“University of Cologne, Instita for Medical Microliology, Immunology
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A lot of research in the megdl field aims at finding new methods

to diagrosediseases. Here, we assessed the potential of the host
metabolism a a diagnost tool for infections. For thgturpose, we
used urdrgeted metabolic fingerprinting data froBalmonella
Typhimurium, Klebsiella pneumoniae and Escherichia cok
infected macophages and from macrophages which we
(co)stimulated with the proflammatorycytokines tumor necrosis



factoralpha (TNF), TNF interferongamma (INFgamma) and
interleukin (IL6). Using the fingerprintingrofiles, we established

a logistic zeo-sum signature that identified infected cells from
untreated macrophageshi$ signatue, however, was not suited to
discriminate infectiorfrom cytokineinduced sterile inflammation.

In order to overcome this limitation, we built a new signature that
was ableto dstinguish infected cells from those exposed to sterile
inflammatay stimuli. This signature ("Metabolic Inféion
Signature") allved for reliable discrimination of infected cells
from cells exposed to sike inflammatory stimuli and uninfeate
contols. From these findings, we conclude that macrophage
metabolism is arinterestingnovel diagnostic target to idefy
infections.
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TuberculosigTB) remains a threat for human and livestock health.
Mycobacteria causingTB are hostdapted pathogens which
occasionally spillover to o#r species.Mycobacterium bovis
causes bovine TB, a wedthown zoonosis. Mycobacterium
tuberculosigMtb) is adaptedo humars, may trigger symptomatic
infection in cattle yet these show &since to Mthexperimental
challenge. A hallmark of TB in all htssare multicellular tissue
lesions termed granulomas. Using bovine leukocytes and magnetic
nanotechnologies we ddeped a threedimensional granuloma
model which we designateth vitro grarulomalike stucture
(IVGLS). We generated stable IVGLS resemdlifiB granulomas

at innate stage, comprised of macrophages, or adaptive stage,
comprising lymphocytes in addition. Mgbaceria replicated
within IVGLS and triggered progression of macrophatgeegards
foamy phenotypes. IVGLS, unlike conventional macrophage

monolayers, released abundant phagocyte chemoattractants and

Thl-associated cytokines. Magnetic bioprinted bovirengtonas
facilitate studying immune responses to mycobacteria, including
spatial mapping Deciphering protective immune responses within
IVGLS could contribute to vaccine development for cattle, whereas
unveiling resistance mechanisms may help devise novel
intervertions for human TB.
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Humanized mice are highly susceptile to Staphylooccus
aureusinfection

*T. Hertleirt, S. Hung?® A. Kasperkowit?, F. KurZ, L. Drehet, J.
Diessnet, E. S. Ibrahim® S. SchwarZ’, K. Ohlsen

LJulius Maximilians University of Wiirzburg, Ingtite of Molecular
Infection Biology, Wutaurg, Germany

2Freie Universitat Berlin, Department of Veterinary Medicine, Berlin,
Germany

SFreie Universitat Berlin, Veterinary Centre for Resistance Research
(TZR),Berlin, Germany

4Julius Maximilians Universitpf Wiirzburg, Institute of Pathology,
Wiradurg, Germany

5Julius Maximilians University of Wirzburg, Department of Obstetrics and
Gynecology, Wiirzburg, Germany

8Cairo University, Faculty of Pharmacy, Cairo, Edy

Introduction : Humarized hematdymphoid systen mice, or
humanized mice, emerged in ratgears as aromising model to
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investigate the course of infection of hurreaapted or human
specific pathogens. They are highly immunodeficient mice
engrafted witthuman hematopetic gem cells which differentite

into various human immune cell lineagéVe asked wliker this
model system might be advantageous for interrogating the
virulence of Staphylococcus aureu®ne of the most important
human pathogens in otime.

Methods: We empoyed humanized NSG (NOBdd IL2Rgnull,
huNSG) and nexgeneration hmanized NSE&GM3 (NOD-scid
IL2Rgnull-3/GM/SF, huSGM3) mice in our infection studies. The
latter ones since they show improved myeloid cell reconstitution,
which might be of particlar importance in studyingS. aueus
infection. In order to "humanize" thmice, we isoleed CD34+
cells from human cord blood and injected them into the tail vein of
ca. 6weekold, nonlethally irradiated mice. After 12 weeks (NSG
SGM3) or 18 weeks (NSG)we infected the mice and apptle
additionally wildtype and "murinized"rfurine stem @ls instead

of human ones) NSG or NS&GM3 mice as controls. The
immune cell content was determined during the humanization
period as well as during tteurse of infetion, while histological
appearace, Dbacterial burden and the release of
cytokines/chemkines was measured at the end of the infection
experiment.

Results Humanized mice displayed a dramatically decreased
survival following bacterial challege with MRSA (see kg. 1).
Three observations eve of particular interest in this regard)

only humanized mice developed systemic signs of disease while
the infection remained restricted to the thigh muscle for all mice
which lacked human immune celld)) the seveity of disease
correlated direcyl with the rate of humanization for bothuNSG

and hu&M3 mice and (Ill) although huSGM3 mice harbored
overall higher numbers of human immune cells, most importantly
of myeloid cells (and similar numbers ofinme immunecellsthan
huNSG), they showed aven more pronounced vulnerability$o
aureusinfection.

Discussion Collectively, this study suggests significant
differences in the efficacy of human or murine immune responses
to S. aureusencounterin vivo. The humanimmure cel
reconstitution led toa detrimental outcome in humanized mice,
suggesting tht native mice might not be able to reveal the full
pathogenic potential d. aureuswhich harbors a large number of
humanspecific or -adapted virulencefactors. We hope that
humanized mice might helto sharpen the translational power of
the preclinical evaluation of successful therapeutic approaches
againstS. aureusn the future.

Fig. 1: Survival of different mouse groups following local injection
with 1x10e8 CBE S. arreusLAC * lux into the leftthigh muscle.
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The role of cathep# B in dendritic cell-mediated killing of
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Histoplasma capsulaturfHC) is a human pathogenic, dinpdic
fungus, capable of causing respiratory agdemic infections and
particularly affecting immunocomprosed individués. While HC
survives within macrophages (M, dendritic cells (DCs) eliminate
the fungus. Previous studies have indicated that aogildn of
HIF-1Uin Ma drives celimediated immunity by inactivating the
pathogerinduced autophagy. In thease of DCs, a hypoxia
response element in the promotegion of cathepsin B (CatB) has
been identified, sugesting that HIFL can regulate CatBCatB, an
enzymatic agent in lysosomes has been observed to engage in
inflammasome activation during aHC infection in DCs and
demongtated its ability of killing Cryptococcus neoformanis
vitro. This study therefore investigated the potential synergistic
effects of HIF1Uand CatB in the antifungal activity of DCs during
HC infection.

Human monocytes were istdéal from peripheral blood
mononuclear cells obtained from buffy coats of healthy donors and
differentiated into DCs using 114ng/ml G®SF and 50ngfl IL-4

for 7 day (Peprotech, Rocky Hill, NJ, USA). DCs were
subsequently infected witHC at a multiplicity of infection of 5:1
for 30 minutes up to 5 hours. Protein amounts of-HiFand CatB
were measured using Western blot analysis.-Hifprotein was
enhanced using0DpM 10X2 and inhibited by 10uM CAY10585
(Cayman Chemical Company, Ann Arbor, MI, USA).
Additionally, CatB protein was inhibited using 10pg/ml Ca074
(Merck Millipore, Billerica, MA, USA). The activity of CatB was
assessed using an activagsay (Abcam, @abridge, MA, USA).
Recovery of yeasts was quantified counting cofforyning-units

on BrainHeartInfusion Agar after 7 days.

During infection of DCs wittHC, HIF-1U protein showed 1-%old
increase compared to the uninfected control Ihpost infection
(hpi) (p<0.05, n=3). CatB activity was increased kfpl@ at 1 hpi
(p<0.05, n=3). While enhanced stabilization of HIF by 10X2

led to increased HEU protein $<0.01, n=3), there was no impact
on fungal survival (p>0.05, n=3). Furtheshemical inhibition of
HIF-10 decreased HHU protein by 2fold (p<0.05, n=3) and
promoted fungal survival compared to infected control at 5 hpi
(pOO0. 01, n=3abon d M with CatBi (T0pgimihin
vitro for 3 hours showed a decrease HIC survival by 45%
(p<0.001, n=4). Finally, inhibition of CatB reduced CatB activity
by 50% in DCs (p<0.001, n=6) and led to a decrease in fungal
killing by 40% (p<0.05, n=4).

The findingsin this study demonstrated direct antifungal activity of
CatB on HC. In DCs CatB appears to be one of the key
components involved in early antifungal activity, which is
activated independent of HIE] However, the presence of HIE)
contributes tafungal killing mechanisms in DCs. Future research
will focus on unravelling the pecific molecular pathways
concluding the network of HHEU- and CatBmediated control of
fungal infections in DCs.
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antimicrobials in German hospitals: results of the German
point prevalence survey 2022 on healthcarassociated
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Question: As part of the European point prevalence survey (PPS),
a nationa PPS on healthcareassociated infections (HAI) and
antimicrobial use (AU) in eutecare hospitals was conducted in
Germany in 2022 withthe aim to estimate the prevalence of
patients with HAI and AU.

Methods: The German national reference centre for silaree of
nosocomial infections (NRC) organized the German PPS. The PPS
was performed in the months Mauly 2023 following the
methodsand definitions established in the European Centre for
Disease Prevention and Control PPS protocol. Participating
counties were requested to obtain a representative sample of
hospitals. In Germany50 acutecare hospitals were sampled by
number of patienbeds from the German hospital registry and
invited to participate. Additionally, all other interested aetaee
hosptals in Gamany could participate. In all cases, participation
was voluntary. Data were collected by local staff that was
specifically tained in the PPS definitions and methodology by
members of the NRC. Collected data were transferred to the NRC
via a deignded online portal. Presented results pertain to data
from all participatiig hospitals.

Results: A total of 66,586 patients from 25BRospitals were
included in the PPS. The median number of patient beds was 300.
The prevalence of patients with HAl was2% (95% confidence
interval 5.05.4), and the prevalence of patients with AU was
26.9% (26.527.2). HAI prevalence differed by patiepbpulation

and was highest for intensive care patients (15.6%) and lowest for
psychiatric patients (0.5%). The most coonly recaded HAI
were surgical site infections (23% of all HAI), lower resfory

tract infections (22%) and urinary tract infectiq@9%). For 57%
(2,068 of 3,642) of HAI, causative pathogens were recorded, with
Escherichia coli(15.4% of all pathoges), Saphylococcus aureus
(13.1%), andEnterococcus faecali.4) being the most common.
The most frequently administered antimicrobialere penicillins
plus betdactamase inhibitors (33% of all antimicrobials), third
generation cephalosporins  (10%) andsecad-generation
cephalosporins (9%). Around 75% (16.843 of 22.422) of all
recorded antimicrobials were administered for therapy ab%h 2
(n=4,723) for prophylaxis, with perioperative antimicrobial
prophylaxis (PAP) (n=3,080) accounting for the majority o
prophylactic applications. While 57% (n=1,761) of PAP was
administered as single dose, 38% (n=1,161) was administered
beyond the dayfosurgery, the remainder being multiple doses on
the day of surgery.

Conclusions: HAI and AU prevalence remain at a dtabevel
when compared to previous surveys in Germany. The frequent
prescriptimn of broadspectrum antimicrobials and the fact that
prolonged PAP still accounts for more than one third of PAP, serve
as a stark reminder to reinforce antimicrobial stewapdahivities

in Germany.



PRHYV 048
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Introd uction: Due to their underlying disea and/or therapeutic
regimes, patients in hematolegyncology (H/O) are often at an
increased risk for nosocomal infections. Therefore, numerous
nosocomial outbreaks (NO) occurred especially ineghgpes of
medical departments. Up to now, a systematicaluation of the
infection control measures in such NO settings is scarce. Aim of
the pesent study was to detmine characteristics of such NO and
to evaluate ta extent of the outbreak management.

Methods. We perforned a search of the Worldwide Outbreak
Database (www.outbreadatabase.com) for NO in H/O since the
year 1960 and extractedarhderistics on the sgihg, the patients,

the clinical outcome, the type of causative agent, the source of the
NO and the most Kely route of transmission as well &
infection control measures as specifically described. We then
evaluated the effortfahe infection contromanagement using the
weighted cumulative hygiene @e (WCHS) as described
elsewhere (Pannewick et al. PL&®e 2021;16(4):e0249837). This
scoreranges from 0 (= no specific measures implemented) up to a
maximum of 21. Easy to impleent measures score love.g.,
education of staff = 1 point) while more challenging measures
score high (e.g.,lasure of the enté unit = 3 points).

Results Overall 200 NO got included in this systematic analysis.
There were 203 patients with solid tunertities, mainly mamma
carcinoma (46 patients), malignancies of the eéntrervous
system (21 patients), gut tumors (31 patigrasd lung cancer (20
patients). Themost common diagnoses among the 865 patients
with hematologic diseases were acute mggic leukemia (301
patients), acute lymphocytic leukemia (136 patients), hemophilia
(116 patients), and nerdodgkin lymphoma (101patients). The
exact diagnosis was hostated in detail for 1.855 additional
patients. The main pathogens in NO in H/O weagcemycin-
resistant entecocci (VRE; 32 NO)Pseudomonas spf27 NO),
andAspergillus spp(16 NO). The mean WCHS for all NO i@

was 5.0 (median: 4.5). However, ¥®O were associated with a
higher WCHS result (mean: 6.5; median: 7.0). The same was
obseved for NO caused byspergillus spp(mean: 6.8; median:
7.0). In contrast, the infection control effort INO due to
Pseudomoas spp did not show an elevated WCH8ean: 5.0;
median: 4.0). There was no association between the mortality in
NO and thecorresponding WCHS as stvn in the adjunct figure
(n=117 NO, in which exaatata on mortality was provided).

Discussion NO in H/Oremain a relevant challenge for infien
control management. We recommend awareness for potential
pathogen transmission esjaly in this highly vunerable patient
population. Implementation of appropriate infection control
measures ah most early timepoint is crucial. Greater infection
control effort may be necessary in NO caused by VRE or
Aspergillus spp

Figure legend Weighted cumulative hygiemscore vs. mortality.
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Stabilization of the hand microbiome by alcohobased hand
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Introduction : Importance of alcohdbased hand rub (ABR) to
prevent health care associated infedicnundispute@specially in

light of the spread of antimicrobial gistant bacterias well as in
epidemic and pandemic situations. Because the influence of daily
frequent hand antisepsis on skin microbionseurknown, we
aimed to determine the shaemm effect of repated use of ABHR

on the hand microbiome.

Method: Four nurses in a NICWere included into the prospective
clinical trial (positive ethic vote, voluntary participation). A ward
with a high numberf hand disinfection episodes was selected.
After a paid leaw of 14 days (without the use of hand antisepsis)
sanples were takenrothe first working day before the first hand
rub and at the end of the shift, and continued sampled on day 1, 7
and 28. To andyze the hand microbiome composition, miuied

cells werecollected usinghe glovejuice technique and prand
eukaryotic community profiles were created using amplicon
sequencing of 16S and 18S rRNA markers.

Results On average, hand hygiene was perfed 155 times per
working shift. Microbial ommunities weredominated by taxa
typically found on human skin, g. Firmicutes, Prgobacteria,
Actinobacteria and Fungi (such as Dothideomycetes belonging to
the Ascomycota and Malasseziomycetes being filedsin the
Basidiomycota). Although this findg was persignt across all
nurses, a clear nurspecific microbiome signature waseen.
Exposure to ABHR affected the prand eukaryotic communities
differently. For Prokaryota, daily exposure led to timelef-the-
day microbiomes being more similay each other aoss nurses
(primarily Firmicutes). In contrast, Igitudinal effect 6 28 day
application revealed more similarity of the Eukaryotic community,



whereas no longitudinal effects were seen for pinekaryotic
community.

Discussion/Conclusion Our data showsthat regularlyperformed
hand antisepsis with ABHR reduces the tramsigkin microbiota
but has little effect on the composition of the resident skin
microbiome. Thus, daily hand hygiene retaitss significance as
the most important procede of basic hgiene.
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Effect of antiseptic bathing with chlorhexidine ar octenidine on
the acquisition of multidrug resistant bacteria in intensive care
units: a clusterrandomised controlled trial
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Objectives: We conducted a multienter clugirr-randomised
controlled trial (cRCT) in 72 adult intensive care uniBGU) to
investigate the effect of daily pent bathing wih 2%
chlorhexidineimpregnated cloths, 0.08% octenidine wash mitts or
routine care with water and soap (control) on ceilinal
associated bloodstream infection (CLABSI) rates [1; 2]. A subset
of ICUs participating in this cRCT did surveillance for coleation

and infection with multidrug resistant organisms MDRO as
secondary outcomes. This analysis aimed to investigate fim ef
of daily bathing regimes on the acquisition of MDRO in ICUs.

Material and metods: In this multicenter cRCT colonisation /
infection with MDRO was assessed by MDRO surveillance
systems for methicillin resistai8taphylococcus aureU®RSA),
vancomy@n resistant enterococci (VRE) or mulfrug resistant
gramnegative baeria (MDRGN). These surveillance systems
used routine MDROdiagnostic data, no additional MDRO
screening was implemented for this trial. All colonisations /
infecti ons vyaaftgrdGUradnussich w&e cdrsidered
ICU-acquired. Secondary outcome$ this tial were incidence
densities (ID) of ICUacquiredMRSA, VRE and MDRGN per
1,000 patient days. Poisson regression was applied. We used
generalised estimated equation models (GEE) adjusted for potential
confounders including length of stay and medical vatitih.

Results During the intervention period, DRO surveillance data
was reported for around 50% of the full study population (n =
76,815). MRSA surveillance was conducted for 40,846; VRE
surveillance for 39,761 and MDRGN surveillance for 40,402
patients. ID of ICU-acquired MRSA, VRE and MDRGN per stud
group are shown in table 1. GEE models did not show any
significant differences of MDRO acquisition neither in the
chlorhexidine nor in the octenidine group (compared with routine
care).

Discussion:In this trial, antiseptic bathing with 2% chlorhexidine
impregnated cloths and 0.08% octenidine wash mitts lack a
significant preventive effect on acquisition of MRSA, VRE and
MDRGN in ICUs. However, there is a high likelihood that our trial
was underpowerefbr these secondary outcomes.
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Fig. 1
Table I: Incidence densities of ICU-acquired MRSA, VRE and MDRGN colonisations and infections
Chlorhexidine Octenidine Control

MRSA ID per 1,000 | 0.28 (0.15-0.45) 0.13 (0.05-0.27) 0.42(0.25-0.68)
patient days
(95%Cl)

VRE ID per 1,000 | 0.49(0.32-0.72) 1.02 (0.76-1.35) 1.08 (0.77-1.46)
patient days
(95%Cl)

MDRGN 1D per 1,000 0,93 (0.60-1.22) 154 (1.21-193) 1.32{0.99-173)
patlent days
(95%Cl)

95%Cl, 95% confidence Interval. ID, Incidence density. MRGN, multi-drug resistant gramnegative

bacteria. MRSA, methiclillin resistant Staphylococcus aureus, Vancomycin-resistant £nterococcus
faecalis / faecium.
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year - Experiences and results from 4 years of the "R&btart”
project
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“Hannover Medical School (MHH), Clinic of Rheumatology and
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Introduction : Medical students n the practical year perform
supervised but also seliantly patientrelated activities such as
blood sampling or peripheral vascular catheter insertion. In doing
so, the students have, for instance, contact with patients with- multi
resistantbacteria MDRB) or transmissible infectious diseases.
Practical and theoretical knosdge of infection prevention and
control (IPC) is therefore of central importance.

Methods: In March 2019, an interdisciplinarymodel project called
"PJStart" [1] was foundd and hassince been offered to PJ
students from the fields of internal medicine,esthesiology,
pediatrics, and microbiology/hygiene. In addition to teaching
clinical skills, IPC was addressed in a dedicated hygiene module.
We present our concept andview our periences and results
from the past 4 years.

Results Until May 2023, a ttal of 362 PJ students have been
taught. In the hygiene module, which is led by an IPC nurse and a
physician, hand hygiene according to the WBOMmModel,
prevention of vasdar cathetrassociated infections, and dealing
with MDRB are taught in a interacgvclassroom format. In
addition to the indications of hand hygiene, the practical
implementation of alcohdbased hand disinfection using UV boxes
was trained. Regarding eh preventin of vascular catheter
associated infections, the focus was on the coirggienic skin
disinfection. In terms of MDRB, the correct and appropriate use of
personal protective equipment was addressed in particular. In



addition to practicatechrical skills, hygiene aspects also played a
role in the clinicaloriented learning ndules, such as puncture of a
port. During the COVIB19 pandemic, the hygiene module within
"PJ Start" could largely be conducted in facdace format under
appropriate mtective neasures. This was supplemented by e
learning content. Facing the COWD® pandemic, specific
protective measures with regard to SAR8V-2 were also covered
and practiced in detail. At the end of each hygiene module, there
was the opportunity toclarify specific questions and the
possibilities of contacting the IPC team durirgiiyd practice were
shown. The hygiene module has been evaluated over the last 7
rounds by 85 students with an average score of 13.3 out of 15.

Discussion The hygiene modulevithin "PJ-Start" complements
the curricular hygiene courses in the preclinicald afinical
sections of the human medicine curriculum at a crucial stage of
medical training. By direct contact with the IPC team and hygiene
aware clinical physicians, infeon preveation is taught in an
authentic and practical manner. An expansion of'fhg Start" to
include Pdstudents in surgical disciplines is being considered and
is currently in the concept phase.

Reference

[1] Praktisches Jahr. Studierende nachhaftigdern. Shultze
Florey C, Micke U, Rigterink V, Baier C (stellvertretend fur das
"PJ Start“Team). Dtsch Arztebl. 2020; 117:-12996 / B1696.
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Microbal safety evaluation of a pea proteirbased product
fermented with Lactococcus lactiend Yarrowia lipolytica

*J. Hollmann, H. Schmidt

tUniversity of Hohenheim, Institute 06&d Science and Biotechnology,
Stuttgart, Germany

Introduction : Fermentation has been widely employed as a
traditional method for food preservation, extending shelf life, and
ensuring microbial stability and food safefThis study aimed to
assess the midbial safety of a fermented pea protbiased
product produced ging a mixed starter culture dfactococcus
lactis and Yarrowia lipolytica The safety evaluation was
performed by challenge tests, wherein surrogatestypfcal
foodborne pathogens were sudbgel to fermentation to determine a
potential growth inhibitioror inactivation by the starter cultures.

Material and Methods: Experiments were performed in 100 mL
fermentation mixtures consisting of% commercial pegrotein
isolate and 26 glucose. Thefermentation mixtures were first
inoculated with the mixed starteulture or with onlyL. lactis For
the challenge tests, the fermentation mixtures were additionally
inoculated with eithelEscherichia coliATCC 11229or Listeria
innocuaATCC 33090. As gswth control, pea protein suspensions
were only inoculated withhe tested surrogates. Viable counts of
all strains as well as the p¥alues of the mixtures were determined
after 16 hours and subsequently every 24 hthnsughout a 96
hour fermentation ped.

Results The challenge tests performed wih coli ATCC 1129
andL. innocuaATCC 33090 showed similar results. The challenge
tests resulted in an increase of viable counts of the surrogates from
104 CFU/mL to 107CFU/mL within 24 hours. After 48 h,
differences to the growth controls were observed. In the
fermentaion with L. lactis,the growth ofE. coli ATCC 11229 and

L. innocua ATCC 33090 were inhibited. However, after 96
viable counts of 102-103CFU/ml were still detectable. In
comparison, famentation with the mixed culture did not inhibit the
growth of surogates, even though the same pH reduction was
achieved. After 48 h, the pkhlues in the fermentation with.
lactis, and the mixed culture decreasedtfinal pH of about 4.3.
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Discussion The results showed that the growth of the surrogates
was not suftiently inhibited by the use of. lactis and Y.
lipolytica as a mixed culture. However, growth inhibitionefcoli
ATCC 11229 and.. innocuaATCC 3309 could be achieved with

L. lactis as asingle strain.Y. lipolytica probably limited the
inhibition of E. coli ATCC 11229 and.. innocuaATCC 33090
during the fermentation of pea proteifio ensure process safety,
further hurdles should be implemented.
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Therapeutic oral Application of Carvacrol Alleviates acute
campylobacteriosii mice harboring a human gut microbiota
*M. M. Heimesad{ M. S. Foot K. Du', S. MousaWi, S. Bereswill
ICharité- University Medicine Berlin, Institute of Micraddbgy, Infectious
Diseases and Immalogy, Berlin, Germany

Introduction : Human Campylobacter jejuninfections are rising
globally. Since antibiotics are usually not indicated in acute
campylobactéosis, antibioticindependent intervention measures
are dsirable. The phenolic compound camol constitutes a
promising candidate molecule given its antimicrobial and immune
modulatory features.

Methods: To test the diseasaleviating effects of oralarvacrol
treatment in acute murine campylobacteriosis,-10L/rhice
harboring a human gut microbiota were perorally infected @ith
jejuni and treated with carvacrol via the drinking water from day 2
until day 6 posinfection.

Results Wherea<C. jejunistably established in the gastrointestinal
tract of mice fron the placebo cohort, carvacrol treatment resulted
in lower pathogen loads in the small intestines on day 6 post
infection. When compared to placebo, carvacrol ameliorated
pathogerinduced symptomsncluding bloody diarrhea that was
accompanied by less tiisct histopathological and apoptotic cell
responses in the colon. Furthermore, innate and adaptive immune
cell numbers were lower in the colon of carvaex@rsus placebo
treated mice. Notably,acvacrol application dampened. jejuni
induced secretion fopro-inflammatory mediators in intestinal,
extraintestinal and systemic organs to naive levels and
furthermore, resulted in distinct shifts in the fecal microbiota
composition.

Discussion/Conclun:  Our preclinical placebaontrolled
intervention studyprovides evidence that therapeutic carvacrol
application constitutes a promising option to alleviate
campylobacteriosis in the infected vertebrate host.
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Surrogate for enterohemorrhagicE. coli based on the thermal
resistance in different fruit beverages

A. Gedas? B. von Oepeh H. Schmidt, *A. Weil?

tUniversity of Hamburg, Food Microbiology, Hamburg, Germany
2University of Hohenheim, Institiof Food Science and Biotechnology,
Stuttgart, Germany

Questions: EnterohemorrhagicEscherichia cal (EHEC) are
among the greatest microbiological challengesddog the food
industry, due to their very low infectious dose. Heat treatments
such as pastezation are applied to reduce the viable counts in the
final product. At pilot plant scale, the vdhtion of the
microbiological safety is often conducted withur®gate
microorganisms, which mimic the heat resistance of pathogens. As
surrogates may noeact identically under all conditions, there is a
particular interest in identifying microorganisnie be used as
surrogates for EHEC in the fruit juice industry.



Material & Methods: In the present study, the heat resistance of
two foodborne EHEC straineamelyE. coliO157:H7 LTH 66231

and E. coli 0113:H21 TS18/081, was determined. Furthermore,
five potential surrogate bacteria were investigated. Thermal
inactivaion was evaluated in biological triplicate and technical
duplicate at 60°C, 65°C, and 72°The most suitable surrogate
candidate was tested in various matrices, such as phosphate
buffered sahe (PBS), commercial and laboratgmepared fruit
nectars wit varying Brix and pHvalues. This strain was also
tested for survival in strawberry necttr22°C and 4°C.

Results: The D and zvalues of both EHEC strains as well as
potential surrogate loteria were calculated. From five tested
strains,E. coli ATCC 8739 is proposed as a suitable surrogate for
EHEC strains, as its heat resistance at aletes¢mperatures in
strawberry nectar is higher than that of the examined pathogens.
The results alsshow the differences in thermal resistanceEof

coli ATCC 873 in the tested matrices, which indicate a clear
influence of the environment on heat registof bacteriak. coli
ATCC 8739 showed also a high survival rate in strawberry nectar
at 4°C, wheh is important for food storage.

Discussion: This study highljhts the importance of the food
matrix in selecting surrogate strains for technological apptins.

In conclusionE. coli ATCC 8739 is proposed as a surrogate strain
for E. coliO157:H7 LTH66231 ancE. coli0113:H21 TS18/081,
that can be used in the lidation of thermal as well as novel
treatments in the production of fruit nectar.
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Efficacy of disinfectants against biofilms of an outbreak
associatedSalmonellaTyphimurium stra in

*M. Arvand', K. Konrat, A. M. Richtet, A. Finké, S. Dalct, D. Csertd
'Robert Koch Institute, Infectious Dieseases, Berlin, Germany

Introduction: A prominent example of foeborne zoonotic
infectious agents isSalmonella entericacausing salmonellis
Transmission of pathogens within food processing lines often
occurs upon a@ntact with contaminated surfaces. When growing on
surfaces Salmonellacan form matrixembedded aggregates called
biofilms, in which individual cells are protected from adverse
ernvironmental conditions. Compared to planktonic cells, they show
an increasedolerance towards disinfectants, antibiotics, etc. As
disinfectant efftacy is evaluated against planktonic cells,
recommendations could be inadequate regarding their effeets/en
against biofilms, which might lead to ineffective disinfection of
contamirated surfaces. Here, we analyzed Sioentericasolates
associated wit a foodborne outbreak with regard to efficacy of
disinfectants against planktonic bacteria and bacteganized in
biofilm.

Methods: Salmonellabiofiims were grown on porous glassaus

in a microtiter plate according to a previously described protocol.
After two days of incubation at 20°C, biofilms were exposed to
peracetic acid (PAA), glutaraldehyde (GAJ202 (1%, readyto-

use product) and an amibased quaternary ammonium compau
(QAC). Disinfectant efficacy was evaluated by assessing the
number of recoverable viable colony forming units (CFU).
Assessment of disinfectant efficacy against plankt@sdoonella

was performed using the EN 1276 standard. Successful disinfection
wasd e f i n e d 1o m@ductiéh5n the GRU.

Results Fo r PAA an dogioGeductiom in B CFU of
Salmonellabiofilms was achieved at a concentration of 0.1% PAA
(10 min) or0.5% GA (30 min), respectively. Using the-®t
containing pmredaiantn CFA of RGImd vag
achieved after 30 min. In contrast, evehe highest QAC
concentrations tested (5%) failed to reduce CFUSafmonella
bi of i | ms 10brycompdiisor, diginfection of planktonic
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cells was achieved with markedly lower ncentrations of
disinfectants (PAA: 0.002%; GA: 0.03%, QAC: 0.25%) or
incubation times (ED2: 1 min), thus demonstrating the higher
tolerance of Salmonella organized in biofilns compared to
planktonic cells.

Discussion We demonstrated that markedly higleencentrations
and/or contact times are necessary to accomplish intotivaf
biofilm-embedded Salmonella as compared to planktonic
Salmonella Moreover, one of the substastested in this study
did not achieve the required 5 legreduction in CFU of
Salmonellabiofilms at all. Our data suggests that routinely applied
disinfection programs used in the feptbduction may not be
sufficient to effectively eradicate biofilmsntaining Salmonellar

and most likely also other pathogens causing foohe hfections.
Further studies are needed to understand the tolerance mechanisms
of Salmonellabiofilms and their importance in disinfectant efficacy
testing.
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Geno and phenotypic characterization ofEscherichia coli
obtained from the slaughterhouse environment

*A. Beshird? E. Igbinos&®, S. Al Dahouk# R. Dieckmanh S. Neuhaus
!German Federal Institute for Risk Assessment, Unit Product Hygiwhe
DisinfectionSrategies, Department of Biological Safety, Berlin, Germany
2Western Delta University, Department of Microbiology, Oghara, Nigeria
SUniversity of Benin, Department of Matriology, Benin City, Nigeria
“German Environment Agency, Departmef EnvironmentaHygiene,
Berlin, Germany

Introduction : The slaughtering process is recognized as a main
source of contamination for meat. An important transmission route
for microorganism is the contact of processed meat with
contaminated surfaces. Bides have widepsead applications in
food processing environments for disinfection purposes. Both, the
ability to form biofilms and the survival at higher biocide
concentrations may be aflvantage for microorganisms to persist
in meat production environents; a rational for studying the
biocide susceptibility and biofilm formation potential Bf coli

field isolates from slaughterhouses. For this reason, in our Budy
coli isolates werecharacterized using phenotypic and whole
genome sequencing appobes.

Material and Methods. We analysed samples obtained from
slaughterhouse surfaces in Benin City, Nigefiacoli isolates
(n=64) were phenotypically recovered using standard culture
followed by MALDITOF MS identification. Biocide and
antimicrobial sueeptibility were tested by broth microdilution.
Isolates were further assayed for biofilm formation in microtitre
plates using cristal violet staining. Expression of curli fimbriae
and/or cHulose was evaluated based on the colony morphology on
Congo redagar plates. WHe genome sequencing (WGS) was
performed to characterize the genetic diversity of&heoli strains

and to portray the resistome and virulome of each isolate.

Results Resstance to moxifloxacin (43.8%), ampicillin (31.3%),
ampicillin-subactam (20.3%),cefotaxim (3.1%), and colistin
(1.6%) was observed. Significant associations between antibiotic
and biocide susceptibility were determined for triclosan and
fluoroquinolones,chlorhexidine dihydrochloride and polymyxins
(p<0.05). The isolas formed strom(17.2%), moderate (43.8%) or
poor (39.1%) biofilms. 31% of the isolates produced curli fimbriae
and/or cellulose. WGS analysis revealed a diverse phylogenetic
architecture bthe E. coli population. Among others, we identified
enteropathognic E. coli as well as isolates belonging to major
sequence types of extraintestinal pathogenic lineages. Extended
spectrum b-lactamase (ESB{) producing E. coli (n=2) were
positive for blaCTX-M-15. Isolates carried plasmids responsible
for biofilm formafon and virulerse promotion.



Discussion Biocide susceptibility from our study population did
not portray resistance to disinfectants since MIC and MBC values
were well below iruse concemations. Our result showed a wide
ranging phenotypic and genetiethrogeneity D E. coli isolates.
Plasmids detected have been reported to aid antibiotic resistance
dissemination via conjugation. Overall, data from our study
revealed that megdrocessingenvironments can be a reservoir of
ESBL-producing and colistin resistart. col field isolates, which
could be culpable in the dissemination of pathogenic clones of
environmental and public health concern.
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Bacteriocins for OneHealth: isolation, purification and
characterization of antimicrobials against foodborne zoonat
pathogens

L. M'Rabet, J. Hirnet, M. Pl6tZ, *S. Kittler*

tUniversity of Veterinary Medicine Hannover, Institute for Food @ual
and Fad Safety, Hannover, Germany

Introduction:  Bacteriocins are a promising alternative to
conventional antiiotics, asthey have a targeted mechanism of
action against specific bacteria, lower potential for inducing
resistance and care utilized in food preservation. The aim of this
study was to develop a laboratory workflow to detect, characterize,
and produe bacteriogisthat can effectively combat the two most
significant ~ foodborne  zoonotic  pathogens  worldwide,
Campylobactespp.andSalmorlla enterica

Materials and Methods: The isolation of putative bacteriocin
producers involved two sampling stages.the first sapling, a

total of 1565 bacterial isolates were collected. From these isolates,
cell-free supernatant (CFU) was talmed and screened for
inhibitory activity againstCampylobacterspp. and Salmonella
enterica In the second stage, 990 novelktesial isohtes from
chicken caeca underwent the same screening process. Isolates from
both sampling stages demonstrating liitioiry actvity were further
characterized using a MALBIOF biotyper and promising
candidates were sequenced. Finally, we setecthe top 5
candidates based on inhibitory activity, species and gene content:
Additional characterization steps included eney pH, ad heat
resistance tests, determining optimal incubation conditions for
bacteriocin production, and purification by ammanm-sulfate
precipitation and ethyhcetate extraction procedures prior to mass
spectrometry.

Results: The first sampling redied in 28isolates with inhibitory
activity against Campylobacter and Salmonella Further
investigation resulted in the selectioof two Badllus subtilis
isolates that showed reproducible inhibitory CFS that could
withstand high temperature treatmenttapgl00 °Cfor 30 minutes
and were resistant to digestion with proteinase K. Furthermore,
their genomes were found to harbor atskefour knavn sequences

for inhibitory and welcharacterized substances. Ammonium
sulfate precipitated fractions indicatedgthhe CFUof this species
contained numerous inhibitory substances.

During the second stage of sampling, 250 isolates exhibiting
inhibitory adivity were identified and 5 of them were then selected
after characterization tests. Four isolates were seqdenod
interestingly, they displayed fewer than four wiellown inhibitory
substance sequences. The sequencing as well as tfieaiori
process continues for the remaining isolate.

Discussion: Sequencing and phenotypic analysis of isolates and
CFS from he first ampling stage suggest that known
antimicrobials are responsible for their antibacterial effect. In
contrast, sequencingnd CTS pheotype of isolates from the
second sampling stage suggest that new antibacterial molecules
promote their antibactexd effect Further characterization based on
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the established workflows and a refined purification process will
enable further idntification of novel antimicrobials against
foodborne pathogens.
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A case ofStreptococcus equientriculitis and endocarditis in a
66 year old man

*S. Hauswaldt J. Woitalld, M. Chkonid, F. Waldeck

tUniversity Hospital Schleswibjolstein, Department ofnfectious Diseases
and Microbiology, Libeck, Germany

Question: A 66-yearold man presented to the emergency
department with recurrent fever episodes > 38°C for several days,
progressively impaired conistusness and signs of meningism. The
neuplogical exarmation was remarkable for a Glasgow coma
scale (GCS) of9, a positive Babinski sign on the right and a
pendular nystagmus. Heart auscultation revealed a newly
developed grade 3 systolic murmur. Comditiés included
coronary artery diseasan insulin dpendent diabetes mellitus type

2, reconstructive mitral alve surgery 20 years prior and
presbyacusis. The patient was a horse breeder and had been in
contact with a sick horse a few days before adissi

Methods: Noticeable laboratory resulten admissia included
elevated systemic inflammatory markers with hites blood cell
count of 15.0004, a Greactive protein of 32 mg/dl and a
procalcitonin of 2,2 ng/ml. An initial MRI of the head showed no
signsof edema or encephalitis. Two sets of blood cultures were
drawn and Cerebrospinal fluid (CSF) was collected sent to the
clinical chemistryand microbiology labs for analysis, including
cultural diagnostics and molecular testing for HSV and VZV.

Results: The patient was transferred to the ICU with rapidly
declining conciousness, placed on ventilation and staded
ceftriaxone, ampicillin andaciclovir empirically while awaiting
laboratory results. CSF analysis showed an elevated leucocyte
count (55/ pl)and grampositive cocci in the gram stain. A follow
up MRI of the head revealed pyogenic ventriculitis and srddd
hygromata, while transesbageal echocardiography (TEE) on day

2 after admission showed a 5mm vegetation of the mitral valve.
Gentamicin wasdded to the therapy regimen for the treatment of
both ventriculitis and endocarditis according to ESC guidsliand
aciclovir was discontined. Consistent with the gram stain results,
group C streptococciwere grown from both blood and CSF
cultures subsquently and further identified by MALBTOF MS
asS. equi ssp. zooepidemicéstimicrobioal resistance tesgrby
Vitek2 (BioMérieux) showedull susceptibility to betdactams, but
resistance to clindamycin. Over the next several days, the patient
clinically recovered and regained full mental faculties (GCS 15)
while inflammatory markers were declining. Follayw blood
cultures were negativand a TEE after four weeks of treatment
showed no remaining vegetations. Therapy was switched to
penicillin monotlerapy on day 8 following final resistance testing
results. Probably as a consequence of meningeal labyringuitis
anacusis remained, requigi cochlea implants on both sides before
discharge from the hospital after 6 weeks.

Conclusions While Streptococcs equi ssp. zooepidemicissan
opportunistic commensal in horses, it has recently been recognized
as an emergg zoonotic pathogen causingre but severe
infections in humans. Epidmiologic data on transmission from
horses to humans is lacking.
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Introduction:  Liver abscess represents the prevailing
manifesation of hypervirulentKlebsidla pneumoniae (hvKp)
infection. While cases have been documented worldwide, this
clinical presentation isifrequent in Germany.

Materials and Methods: In addition to describing the medical
history of a patient, who was tted for liver abscess caused Ky
pneumoniaén June 2021 and experienced a relapse after one year,
all recoverd K. pneumoniaeisolates §=5) were geno and
phenotypically characterized in detail. (Hyper)virulence and
general genomic characteristics bktisolates were investigated
using growth kinetics, siderophore secretion, serum resistance,
survival in bile shs, hypermucoviscosityGalleria mellonella
mortality and whole genome sequencing (WGS) analysis.

Results: A 64-yearold male patient with aistory of alcohol and
nicotine abuse, type 2 diabetes mellitus, sigma diverticulosis,
chronic pancreatitis, chdithiasis, as well as muftle liver
abscesses in June 2021, was admitted to the hospital in July 2022
with fever, abdominal pain and jaundidmaging studies revealed

a sepated liver abscess. Tl pneumoniaésolates obtained from
blood culture and # liver abscess punctureihg hospitalisation

in July 2022, as well as the isolates recovered from blood cultures
during previous admissioria June 2021, January 2022 ahdthe
2022, were largely antibiotisusceptible, possessing identical
morphology ad susceptibility profiles.The liver abscess was
managed through percutaneous drainage and intravenous
antibiotics. Treatment with piperacilltazobactam did not lead to
clinical improvement, although the isolates wene vitro
susceptible to this antilfic. Thus, the antibiotictherapy was
changed to cefotaxime, ciprofloxacin and rifampicin, which
resulted in a remarkable improvement in theque's condition. No
recurringliver abscesses were observed during the folipwAll
isolates (sequence type8@® possessed capsular usc KL2,
01/02v1 loci and other genomic features typically associated with
hvKp, including the genes encoding for amotin {ucABCD,
iutA), salmoclein (iroCDN), yersiniabactin YOtAEPQSTUX,
irpl, irp2, fyuA) and the regulator othe mucoid phenotype
(rmpACD). SNRbased microevolution analysis revealed only few
mutations among all isolates that did not affect any typica
resistance or virulence genddl isolates caused reduced survival
of G. mellonellacompared to a classiK. pneumoniaecontrol
strain. Growth kinetics, siderophore secretion, serum resistance,
survival in bile salts and hypermucoviscosity analysis dgél
results indicative of hvKp.

Discussion: This case highlights the complexities in clinical cause
and managin®f liver abscesses causbyg hvKp and emphasizes

the demand for awareness and diagnostic tools to detect hvKp. The
occurrence of liver abscedellowing portal spread from gina
diverticulosis raises the question of potential utility of rectal
screening fohvKp.
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A case of disseminated&ntamoeba histolyticanfection with
fatal outcome

*S, Klein', M. Boxberget, S. Zimmermanh J. Clenens, M. O. Fiedlef,
M. A. Weigand®, F. Luncf

tUniversity Hospital Heidelberg, Department of Infectious Diseases,
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2University Hospital Heidelberg, Department of Internal Medicine IV,
Heidelberg, Germany

SUniversty Hospital Heidelberg, Departmeof Anaestheslogy,
Heidelberg, Germany

Patient history: A 46-year old men presented initia to the
emergency department with severe abdominal pain and diarrhea.
The patient was working as a truck driver with employment
throughout Europe, originatedofn Italy and resled in Germany.

No preexisting condition was known. A habitual abuse obhtd

was noted.

Clinical presentation and course of eventsAs hollow organ
perforation was suspected, laparotomy was performed hwhic
yielded a colitis, diffuse p#onitis and p€foration of the coecum

and a hemicolectomy was executed. The clinical coleaéd to
multiple reoperations, which also addressed a hepatic abscess. The
patient suffered from septic shock and multiorgan failu

Microbiological diagnostics From intraopeative samples;. coli,

B. fragilis andP. intermediawere grown ands. anginogsandF.
mortiferum were detected in an initially taken blood cultufe.
fumigatuswas grown from respiratory samples. The resaoftthe
pathological examinain of colon bopsies taken during the first
operation showedt. histolyticaand Aspergillushyphae and were
available on day 9 after the first presentation. Serological testing
and PCR of pleural effusion and stool r hidolytica confirmed
the patholgical diagnosidater on. Multiple samples taken during
revision operation showed. albicansand Bacteroidesspp, which
was also cultured from liver abscess.

Conclusions, therapy and outcome Due to the results of the
diagnosics, a disseminated infectioraused by Entamoeba
histolytica was diagnosed and treatment with metronidazole was
initiated on day 18 after first presentation, which was then
continued with high dose treatment later on. Bacteria grown from
blood cultures amh intraabdominal samples weie line with the
expected spectrum for intraabdominal infections and treated
initially with piperacillin/tazobactam and then with meropenem,
caspofungin, penicillin and/or vancomycin. Multiple samples
growing C. albicans and A. fumigatus were interpretedas
disseminatd fungal infection caused by an immunocompromised
state as a sequela of sepsis #mel prolonged course of severe
clinical infection and treated with an echinocandin and liposomal
amphotericin B. Despite all effis; the patient deceased asesult

of mutltiorgan failure and septic shock on day 34 after the first
presentation.
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Psoas abscess due to Multidrugesistant Bacteroides fragilisn
Germany
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tUniversity Medical Center, Geosgugust University Géttingen, Institute
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Introduction: A 50-yearold male patient was submitted to our
hospitalwith a psoas abscess located in the area of an old gunshot
wound which led to nephrectomy of the left kidney approximately
20 years agorherapy before submissiavith ampicillin/sulbactam
achieved no regression in radiological imaging and inflammatory



makers. Samples revealed a monomicrobial infection with
Bacteroides fragilis(B. fragilis). The strain showed resistance to

all EUCAST liged antibiotics for Bacterodes spp.:
piperacillin/tazobactam, meropenem, metronidazole and
clindamycin. Additional tegtg indicated tigecyclin as a

therapeutic option.

Among Gramnegative bacilliB. fragilis group are the most
recovered Bacteroidaceaedlinical specimens causimgom- and
polymicrobial infections. These obligate anaerobes belong to
commensals of the huan gut, but can also cause severe infections
including bacteremia, intraabdominal infections and abscesses. In
the last decades, multidrresistant (MDR)B. fragilis has
emerged in many countries around the world [1] [2] [3] [4].

During hospitalizationri our clinic, the patient was treated with
ampicillin/sulbactam. He refused application of tigecycline.
Surgical debridements led to regsion of inflammatory
parameters and bacterial growth. Nevertheless, a full cure could not
be achieved.

Material/methods: The isolate from intraoperative abscess
material was identified with MALDI Biotyper (Bruker Daltonics
GmbH). Antimicrobial susceptility testing for
piperacilin/tazobactam, meropenem, metronidazole
clindamycin was performed as a disk test (Oxdid) and
additionally MIC strip test (Lioflchem®). An inoculum of
McFarland 1.0 was plated out on FAA agar (Liofilchem®) and
cultivated with antibiotic disks / MIC strips under anaerobic
conditions (GENbox anaer bioMérieux®; in airtight container) at
36 + 1°C for 1620 h.

and

Results: Antimicrobial susceptibility testing revealed resistance
against standardly used antibiotics with anaerobidvigct -
piperacillin/tazobatam, meropenem, clindamycin and
metronidazole indicating a MDR.fragilis strain. Tigecyclin
showed a minimal inhibitory concentration of 0.19 mg/I.

Discussion:Here we report as far as we know about the first case
of an infecton with a MDRB. fragilis strain in Germany. In
routine microbiological testing MDB. fragilis might be missed as
long as antimicrobial susceptibility testing of anaerobes is not
routinely performed in all laboratories. This case shows the
importance of ssceptibility testing espedly in the context of
increasing antimicrobial resistance.
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Introduction : Species of th&lebsiella pneumoniaeomplex (KP)

are recognized as pathogens frequently causing coityn and
hospitatacquired (bloodstream) infections. Hypervirulent KP are
resposible for severe courses of infi@n and tellurite resistance
has been associated with hypervirulent (hv) strains [1]. By
characterizing KP isolates from blood cultures at hospital in
2021 and 2022, we aim at evaluating implications of
hypervirulenceand tre utility of phenotypic tellute resistance as
diagnostic marker.

Materials and methods Every first KP bloodstream isolate of a
patient during a hospital stay was undéd. Patients with muiti
species infections were excluded. Tellurite resistancas w
deermined by agar diffusiorAfter lllumina-based whole genome
sequencing, sequence types and a virulence score were determined
using inhouse pipelines, partly reusingpde of Kleborate [2].
Exploratory data analysis was performed with Python 3.11,
visualiation with VegaAltair v5.0.0, dtatistical analysis with
Scipy v1.10.1 or MS Excel.

Results We identified 96 cases of bloodstream infection with KP.
92 isolates could é phenotypically analyzed (95.8 %)-ltospital
mortality was 22.8 % (21/92). Toate, 1 isolates have been
seqencel (74.0 %). Of those, 56/71 (78.9 %) were identifieKas
pneumoniagl3/71 (18.3 %) aK. variicolaand 1/71 (1.4 %) as.
quasipneumonia 9/71 (12.7 %) isolates had a virulence score
>=3, meaning at least the sideropé Agobactin as important
virulence factor is present; those were classified as hv. Of note,
three hv isolates were Carbapeneistant. Figure 1 shows
results of phenotyip and molecular characterization of isolates.
Table 1 shows evaluation of Telltgiregstance as diagnostic tes

In summary, tellurite resistance is associated with hv KP (DOR
67.308 [3.688- 94.478]) with a high specificity. There was no
association wh death or ICU treatment.

Discussion Tellurite resistance correlated well with lsolaes,
although cutoff valuedor a positive test could be optimized to
reach a higher sensitivity. Preliminary analysis of clinical data
showed high mortality of KP blastream infection, but no
association of tellurite resistance or hypervirulencéh vatent
outcomes. Underlyim diseases and additional endpoints are yet to
be analyzed. Tellurite resistance could be an easily available quick
test for hv KP before perforing a molecular analysis.
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Fig. 2
Tellurite disk diffusion - positive test
Cohen'
Disk diameter <40mm | Precision |F-measure| Accuracy Sl DOR[95% CI)
Kappa
Pos. Neg.
hospital death |-2°%: 5 14 0.357) 0.286) 0,709 0.112) 1.944[0.570- 6.628]
Neg. 9 56|
1eU stay Pos. 1 : 30 0.500) 0275 0570 0.050) 1.400[0.424 - £.411]
Neg. 7 2|
Pos. 6 3 = are
Virulence Score >3 osc0| 057 0873  0ass  18.667(3.688-94.478]
Neg. 6 56
Tellurite negative test
e
Disk diameter <=26 mm| precision |l—rm=a<urr=| Accuracy C::"‘ | DOR[95 %1l
ppa
Pos. Neg.
B 9
In-hospital death [0 d ! 0667) 0167|0767 0112  6737(0579-78.422)
Neg. 1 [
Pos. 2 35|
eu stay 0667  0100| 0381 003  2.742(0.239-31460)
Neg. 1] a%
Virulence Score >3 |05 2 o 100 0500 0915|0466 67.308[3.120- 1451.9158]
Neg.| o 62| :

Table 1. Statistical evaluation of tellurite disk diffusion as

test statistics either when

iate resistance is interpreted as positive (upoer table) test or s negative (lower ta-

ble) test {Pos., Positive: Neg., Negative; DOR, diagnostc odds ratio; CI, confidence interval; ICU, intensive care unit)

DKMZOV 063
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Background: Escherichia coliis part of the colonizing enteric
bacterial flora, but certain pathovars are also globally ihgad
causes of diarrhoea, fdbane outbreaks, and various extra
intestinal infections. The lipopolysaccharide (&)d the fagellar

(H) surface antigens dE. coli are traditionally used to delineate
pathogenic clonal lineages, as theHG:ombination is cosidered

as a marker fospeific serovars. Discrimination &. coli serovars

is traditionally performed applyin serologial or genomic typing

of O- and Hantigens, nevertheless, both approaches present some
disadvantages in terms of costs, easase ad applicability in the
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diagnodic routine setting. In this study, we evaluated the
discriminative power of Fower Transfom-Infrared (FFIR)
spectroscopy to distinguish. coli isolates at €H combination
(serotype) level.

Material/Methods: A total of 1@ clinical and infectiorcortrol-
relatedE. coli isolates, irsilico-serotyped using next generation
sequencing traditiorally serotyped, were included in this study.
The isolates belong to n=38$2rogroups and n=62 differenttd
serotypes, also compiigg n=16 EPEC (enteropathage E. coli).
Forty-four serotypes were represented by one isolate each, while 18
seotypes wererepresented by two or more. The isolates were
analysed applying the Biotyper® system (IRBBruker Daltonics,
Germany). IR spectravere acquired from driespts of bacterial
suspensions in ethanol solution, in three biological replicates.
Exploratory daa analysis was performed by principal component
analysis (PCA) and linear discriminant analysis (LDA) using the
IR Biotyper® softwae V4.0. Machine learning vgagplied to
create an automated classifier for the discrimination of the different
serotypes, ging the support vector machine (SVM) with linear
kernel algorithm, included in the IRBT software. Sevemg
isolates were used tbuild the training setto represent all 62
classes (serotypes). The remaining 31 isolates were used as a
testirg set.

Resuts: Exploratory data analysis showed that IRBT clustering is
correlated with the €4 serotypes. For serotypes represented by
more han one isolate, a differemiegree of relatedness between
them was observed. PCA/LDA showed that the 62 serstype
sepaable. The preliminary classifier showed an accuracy of 93.5%
(261/279 spectra, 2/31 misclassified isolates), with the
misclassificabn being restricted tehe H-antigen level with one
0145:H28 isolate misclassified as 0145:H34 and one O15:H15
misclassifiel as O15:H16.

Conclusiont IR Biotyping proved to have the potential for the
delineation ofE. coliat serotype level, demonstratiag option for

its applicatimm for clinical, infection control, public health and
epidemiological purposes. An exision of he study including
more strains of each serotype and the most epidemiologically
relevant as well as pathovassociated serotypes @s1going to
confirm theg plomising preliminary results.
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Improving the sensitivity of VRE screening by culture
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VRE screening byculture still has an only modae sensitivity
which so far vere difficult to overcome. In this study we aimed to
increase the sensitivity of VRE cultureoiin clinical specimen by
varying sample method, streaking and incubation temperature.
Clinical samplhg was performed by eithgreiianal or intrarectal
swab, inoalation was performed with a robot (WASP, Copan) in
broth or on VRE agar plates at differeamperatures. Finally, the
sensitivity of the optimized protocol was compared to vanA/vanB
PCR.

First, we evaluated the quality ofaspling. We noticed that
training of clinical staff substantially increased the quality of
perianal swabs and that intrardctwabs were equivalent in terms

of sensitivity while being less prone to sampling mistakes. Next,
we investigated the impactfdncubation temperature on VRE
growth and found fastest growth at 43°C. Furthermore, we
analyzed whether sensitivity of VRE aule of intrarectal swabs
was increased at 43°C compared to 35°C which was the case in
visceral surger patients. However, when againg a cohort from a
spinal cad injury ward the increase of sensitivity was less evident
most likely due to increased in&kof antibiotics which
subsequently might have increased fecal VRE load. Nevertheless,



incubation at43°C increased growth onRE ayar after 24 h by
20% comparedo 35°C. Finally, we investigated the sensitivity of
the VRE culture from intrarectal swabsngpared to vanA/vanB

PCR which we found to be 82.5%.
Taken together we increased the sensitivity d@EV screening
culture by modifjng sampling technique and incation
temperature.
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Rapid detection of MRSA in nasal swabs

*S. Zimmermanh G. Grabé

tUniversity Hospital Heidelberg, Department of Infectious Diseases,
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Questions An early and fast MRSAletection enables a specific
treatment and isolation offiected patients to avoid a spreading of
the pathogen. Conventional culture methods, the current "gold
standard", obtain results within 2 to 3 days, while -teaé
polymemse chain reaction (PCR) apprdees deliver reliable
results within less than two hmy thus being a potentially
important part of a hospital infectiqerevention program. The aim
of this observational posharket performance followp study is to
confirm the safety and performancef the Vivalytic MRSA/SA
assay used according to its imed purpose within diagnostic
routine compared to the current gold standard. The Vivalytic
instrument is a new PCR platform using either multiplex RT PCR
or microarray fo deection of nucleic acids &m microbes. The
easyto-use cartridge system can bged in the microbiology lab or
as a poinbf-care test (POCT).

Methods: 288 nasal swabs from the routine MRSA screening of a
tertiary care hospital were tested in our ht@pRoutine testing
was performed by chromogenic MRSA/SA biplates (Becton
Dickinson,Heidelberg, Germany) according to the manufacturer"s
instructions. For the analysis of sensitivity, specificity and negative
predictive value the Vivalytic MRSA/SA ass@Bosch Healthcare
Solutions, Wiblingen, Germany) was used in parallel. This +eal
time PCR assay delivers results in approximately 50 minutes. To
achieve comparable results both tests were performed within 72
hours.

Discrepant results were-enalysed withBD Max MRSA/SA Kkit,
as irdepandent third-party test.

Results The Vivalytic MRSA/SA artridge showed a high
concordance to the reference test. For MSSA the sensitivity was
90.0% and the specificity 98.5%; the negative predictive value
(NPV) was 97,6 The cewsistency for swabs for MRS = 33) was
82.1% (sensitivity) and an excellent spaif§ of 98.8%. The NPV
was 98,1 respectively. Tirte-result was less than one hour.

The NPV is an important marker for MRSA assays as it predicts an
accurate patient magement in the hospitalith a mnimal risk of
transmission of the pathogen to otpatients.

Conclusions The Vivalytic MRSA/SA cartridge demonstrated a
good concordance with a sensitive reference test and delivered
accurate and rapid results. Specificfor MRSA/MSSA and
sensitivty for MSSA detection was within the expected range
compaed to clinical performance study.

The NPV for MSSA and MRSA was excellent, predicting a
minimal transmission risk for screened patients. The assay is
suitable for hospél labs as well as for dpaients" settings due to

its short timeto result and itsasy and safe handling.
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Development of an innovative detection assay for STEC based
on the enzymatic activity of Shiga toxin
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Introduction : Shiga toxigenic E. coli (STEC) are important
pathogens causing human disease ranging from diarrhea to severe
hemolytic uremic syndrome (HUS). In Germany, about 1900
STEC infections and 70 HUS caseseareported to the RKI
annually and children under the age nfefare mostly affeed.
STEC are transmitted via food and animal contact and may be
responsible for large outbreaks associated with high economic
costs (Franket d., New EnglandJournal of Medicine, 2011).
Timely and qualified detection of STEC, includiisolate recovery

in patients, animals, and food, remains of high importance. Further,
isolate recovery is essential for risk profiling, infection cluster, and
infection chain analysis. HoweverSTEC diagnostics s
challenging and woHntensive because TEC are a group of
pathogens with high variation in marker genes. Thus, the
availability of a specific rapid test for the identification of STEC
isolates would be @remendous advance. Inetthee presented
study, we designed and evaluated a detection adetiased on
Shiga txin (Stx), found in all STEC, and specifically on its
catalytic activity.

Methods: To detect Stx enzymatic activity, various synthetic
substrate mimicking the Sarcin Ricindop (SRL) were designed.
These SRL substrates were linked télumrophore and queher

that after cleavage by Stx result in a fluorescence signal. Stx
enzymatic activity of the bacterial preparations was tested using a
reattime cycler for fluorescemc readout. The Stx activity of

65 STEC strains of distinct serognps and harboring fierent Stx
subtypes was analyzed. The sensitivity of the assay was
determined, and specificity was examined using 29 strains of other
intestind pathogens, such &almonek.

Results Optimal results were achieved after ~ 30 ton@iflutes.
Importantly, he detection of Stx activity of the thretx1subtypes
(stxla, stxlc, and stxldénd severstx2 subtypes gtx2ai stx29
was possible and indepdent of the STEC serogmm. Stx
enzymatic activity was identified either in culture supeants or
using sinde colonies. 5 pL of culture supernatants were sufficient
for the detection of enzymatically active Stx2, while single
colonies allowed the detBon of both Stx1 and Stx2.oF other
enterobacteria not comprisirggx no fluorescence alve baseline
levelswas detected.

Conclusiort  In conclusion, our newly developed assay
successfully detected Stx enzymatic activity in bacterial
supernatants andngjle colonies within 3@ 60 minutes using a
synthetic fluorescent SRL substrate. With thtest, new
possibilties for STEC detection and contamination will be
possible.
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Genotypic and phenotypic analysis oStaphylococcus borealis The role of teichoic aciéd on pneumococcal physiologgnd
isolatedfrom clinical specimens in a érti ary hospital in host-Pathogen interaction among different serotypes of
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Introdu ction: Teichoic acids (TAs) arémportant carbohydrate
based polymers of the cell wall of Grgwositive bacteriaThey are

Question Staphylococcus borealiss a species of coagulase classified into peptiddgcan-anchored wall tehoic acids (WTAS)
negative staphylococci (CoNS) first reported2020 (Pain et al. and membraneanchored lipoteichoic acid(LTAs). Pneumococcal
2020). Diagnostic discrimination betwee8. borealis from S. WTA and LTA share the same biosynthetic pathway and differ
haemolyticuscan be challeging, since they are phenotyally only in their linkage to the peptidoglycan and cytoplasmic
similar, so that the correct species identification often fails using  membrane (CM), respectively. Thesithoic acid ligase & has
matrix-assisted laser desorption ionizatidgime-of-flight mass been identified & the enzyme responsible for thechoring of
spectometry (MALDI-TOF MS). The discrimination by 16S pneumococcal LTA(HeR et al., 2017). The LytRCps2APsk
rRNA sequence seems to be utehle due to almost ideistl protein family (LCP) ofS. pneumoniais thought to be involved in
sequences (9986%) The aim of this Study was to evaluate methods anchoring WTA and Capsular p0|ysaccharid@PS) to

as proposed in literature, which are suitable for remir peptidoglyca.

identification of S. borealis that were detected from clinical

specimens in a tertiary care hospitaGermany. . .
P y P y Material/Methods: Isogenic mutants oflytR, cps2A, psor tacL

were generated in dérent pneumococcal backgrounds (serotype

Methods: We incluced one isolate per patient from our routine 2, 4, and 19F)Phenotypic characterisation, growth behavior and
diagnostics between August and November 2022, which were resistance to oxidative stress were perfed in complex and
characterized a$. borealis via MALDI-TOF MS applying the chemically defined mediaThe surface abundance of cell wall
Biotyper software IVD/Compass 4.2.100.19. All isolates were  polymers, various membrasmactored proteins (lipoproteins) and
subjeced to whole genome sequémg (WGS) to confirm the the cytokine release from human dendritic cells after pneumococcal
species usingin-silico DNA-DNA hybridization (DDH) and infection was investigated by flow cytometrin addition, the
average nucleotide identity (ANI). For coafson, the type strains influence of TAs on virulece (wax moth model), nasopharyngea
of S. borealig51-48"; NZ_CUEE00000000.1) ar. haemolyticus colonization (murine coldraton model), adhesion to epithelial
(NCTC 11042, UHDNOOOOOOOO].) were included. Fdurther cells and biofilm formation was determined.

subtyping, anadhoc coregenome multilocus sequencing typing
(cgMLST) was employed. The production of urease waudied

using slant agaand the pigmentation was assessed employing P Results: Our results show the influence of TAs on lipoprotein

composition, bacterial @l physiology, resistace to oxidative

agar plates. . .
garp stress and the hoshmune response for sevethiferent serotypes.
o ) ) Furthermore, we are able to show that LTAs influence virulence,
Results In total, 34clinical isolates, maily isoleed from the urine adhesion to host cells and biofilm formation. )
samples (71%, n=24), that exhibited a MALDI score of 01.7

(median = 2.125) were included. Using WGBd subsequent

DDH, 18 isolates were confirmed 8s borealisand the remaining h . ) . .
16 isolates & S. haemolycus Pairwise analysis beeen S. in the formation of an intadM and the hospathogen iteraction.

borealis isolates from our hospital to th®. borealisreference In addition, our results lead to a better understanding of the mode

isolate revealed an AMNLYOIth©9 9. %fﬁq}é)”%fh%pr%le'”%DH of O

21 isolates with a MALDI score 02 in total 17 isolates (81%) w
identified asS. borealisby WGS. Analysis of the WGSlata HeR et al, Nat Commun2017 Dec 12;8(t2093. doi
showed that a secure discrimination between both species was 10.1038/s4467-017-01720z

possible based on housekeeping genes fpaB, gyrB). Our ad

hoc cgMLST scheme consisting of 2,070 target genes showed no

evidence of clonality (allelic distaac O5 4 ) . Phenotypic analyses

showed that 16 out of 18 (89%. borealisisolates were urease GIMPV 069

positive and 100% showed vyellow pigmentation oragdar, .
whereas thairease test was negative and the colony pigmentation Telomera_se_ RNA component deiency exacerbates. aureus
pneumonia in mice

was white on Ragar for allS. haemolyticuisolates. ; .
9 y *Y. ReiRet, A. Hadet, F. Hornung, B. Loffler!, S. DeinhardEmmet
tUniversity Hospital Jena, Institute of Medical Microbiology, Jena,

Discussion:Our study provides furtheinside into the role foTAs

Conclusions The majaity of S. borealisisolates were detected in Germany

urine samples. Species identificationSfborealiscan be difficult

dueto its cbse relationship witfS. haemolyticusEven MALDI Quedion; Telomere shorteing is caused by the lack of telomeras
scores 02, ~which i ndi cspeces a actl\ﬁt)hdncg i kn¥wh as RalnmrR 8 Rdin®, leading to cellular
|dent|f|cat_|on" canot delineate reliably S. borealis ffom_ S. senescence [1]. Telomerase consists of two comgats: the
haemolyticus Hence, the use of-&gar and the examination of telomerase TERT and the RNA template TERC [2]. Deletion of
housekeeping geede.g.rpoB, gyrB) can be helpful in the acate telomerecomponents in micesian established model for premature
identification. agng and recent studies havevealed several ovel roles of TERC

such as the dysregulation of inflammation in TERCatieg cells
via the PI3kinase pathway [3, 4]. This is especially interestimg i
the context of baerial pneumonia as a major burden fedse in
the elderly, in whith Staphylococcus aurey$. aureusis among
the most frequent causative pathogens YBithin this study, we
investigated the effect of TERC dysfunction on the inmeti@une
response t&. aureusnduced pneumonia, via a TER@ockout
(KO) mouse model.
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Methods An S. aueuspneumonia was induced in TERM and
wild type (WT) mice by intranasaapplication of S. aureus
(USA300). The mice were sacrificed 24 hours postciidn. The
bacterid load was determined and the inflamorat response was
measured wa flow cytometry. Additionally, mRNAsequencing of
lungs from TERGKO and WT mice was pasfmed. To elucidate
pathomechanisms, a murinex vivo infection model was
estalhished.

Results In the murine model, we could observe ahgigmortality
as well as armpverll worse pogression of the infection in the
TERGKO mice. TERGKO mice developed aystemic infection
as bacteria could be detected in the kidneys and liver d¢@hbut
not in the WI mice. Furthermore, an increased inflaation was
measured in things of TERGKO mice. RNA sequencing of the
lungs revealed a dysregulation of intracatubathways leading to
excessive inflammation and severe lung damage. Thegmdm
could be confimed by using arex vivolung model inétating
TERGassociated clmgesin intracelular signaling.

Conclusions Our study provides new insights into the
mechaisms behind the more severe outcome of bacterial
pneumonia in the elderly, agell as a novel furton of TERC in

the lung.
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Introduction : Carbapenennesistant and extendegbectrunbeta-
lactamaseproducingEnterobacteralesre considered gmarticular
“critical" pathognsthat are often multidrugesistant (MDR). The
massive use and misuse of antibiotics have resulted in the rapid
distribution of such bacteria that pose a growinglehae for the
treatment wit conventional antibiotics, whic calls for
alternatives, @. ati-virulence strategies. MDR Klebsiella
pneumoniae (KPare a leading cause of nosocomial infections in
immunocompromised patients, including pneumonia, bacteremia
and urinary tract infectim The diversity within theKlebsiella
species results from lage accessory genome compared to their
core genome. Understanding this diversity and common traits of
pathogenic and MDR representatives might facilitate the
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identification of pathogespecifc markers, which might be
levergged as novel therapeutic gats

Material and Methods. We performed a bioinformatics analysis
of 5,758 genomes of pathogerd® belonging to eight different
sequence types (ST), as well as 92variicola (KV) and K.
quaspneumoniae (KQ) genomes as rath “"commensal"
representatigs. Transcriptomic and proteomic analyses were
conducted for two isolates of ST15, ST147, ST258, ST307K&nd
each grown in urinrdke medium to midexponential phase,
mimicking infection conditbns. The resulting mufomics dita
were used to create atha-core genomeRCG), proteome, and
transcriptome, from which unique pathogenic markers and
regulatory pathways involved in infection processes will be
identified.

Reallts: The pangenome analysievealed a total number of 122
genes within the PCG that veedbsent in commensaénd present
in >95% of each pathogenic ST.-diepth analysis demonstrated
that those pathoore genes are mainly involved in transcription,
cartohydrate and amino acid tresport, as well as in intraceléu
trafficking, secretion, and envelope biognesis. Further, we
observed improved growth of pathogeiiP strains compared to
KV in urinelike medium, suggesting specific adaptation
mechanisms oKP, which we are currentljnvestigating through
proteomicsand transcriptomics.

Discussion: Comprehensive mulbmics analyses allow the
sophisticated identification of potential new targets by comparing
pathogenickKP to commensaKV and KQ. Among others we
identified fimH within the KP PCG, which is already aarget of
antivirulence streegies. In addion, we founddedA potentially
involved in decreasing colistin resistance and thereby, increasing
treatment efficacy. Also, rapid adaptation to differe
environments, e.g., therinary tract, is an important @requisite

for colonizing vaious niches inside and outside the host,
supporting infection progression. To gain a better understanding of
these processes, the-depth investigation through comptve
genomic, transcriptornj and proteomic analyses in éction
mimicking media is arcid.
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Impact of Neisseria meningitidisnfection on the efflux
transporter P-glycoprotein in human brain endothelial cells
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Introduction: Neisseria meningitidi (Nm) is a commensal
bacteriumthat colonizes the human s@pharynx and occasionally
cros®s thenasopheyngeal barrier, followed by systemic spread
and transmigration of the meningeal blexetebrospinal fluid
barrier (MBCSFB) causing meningitis. The nfB@ is composed

of specialized tain endothelial cells (BES) that tightly regulate
the blood-to-brain traffic due to unigue properties including the
presence of complex tight junction proteins and specialized
transporters such asddcoprotein (Pgp). Rgpis a brainto-blood
efflux transporter that limits thecaumulation of many substrate

in the bain. Dysregulation of this transporter was recently
observed during Streptococcus agalactiae infection in BECs. Here,
we investigate the effect &dm infection on Rgp using human in
vitro BEC models.

Methods: Induced pluripotent stem cells (iIRs) were
differentiated into iPS@lerived brain endothelial cells (iBECs)
according to recently described protocols. Immunofluorescence
staining of adherence and tightingtion markers and TEER
measurments were performed to Vigrthe quality of the iBECs



The impat of Nm on Rgp was analyzed by RGPCR and
immunoblotting. Rhodamine 123 (R123) accumulation assay was
performed to assess the impaciNuh infection on Pgp function in
BECs.

Results Nm infection decreased the expsion of ABCB1
(encoding Rgp) in iIBECsas well as in the brain microvascular
endothelial cell line hCMED/D3 24h pestfection (p.i.). The
immunoblotting analysis determined a significant decr@asegp
abundance 24h p.i.-§p activity in iBECs was comfmed by
accumulation assaysing P-gp inhibitors, namely Cyclosporin A
(CsA) and Valspodar (PSC833). Infection of the cells with
pathogenicNm strain MC58 and nopathogenicN. lactamica
resultedin disruption of Pgp function h BECs. Interestingly, the
addition of PSC833 to thenfiecion cordition did not increase
R123 accumulation as significantly as the inhibitor alone,
suggesting a competitive relationship betwéisseriainfection
and PSCB83 to inhibit Rgp activity in human BECs. Moreover,
infection of the cells with diffeent Nm mutaris exhibited similar
R123 accumulation to BECs infected with the wildtypin
Interestingly, Lipooligosaccharide (LOSgficientNm H44/76pdpx

in contrast to wildtypeNm H44/76 was not abléo significantly
disrupt Rgp function in BECs.

Discussion: Here weobserved a significant decreased expression
of P-gp in BECs on both transcript and protein levels as a result of
Nm infection. In additn, we were able to confirm the impact of
Nminfection on Rg activity in BECsMoreover, our data reveae
that Nm virulence factors, capsule, pili or OpcA alone does not
contribute to Rgp inhibition during infection, however, suggest a
role of meningocccal LOS in Pgp dysfunction, consistent with P

gp inhibition by lipopolysacchéde (LPS) that was obseméen
previous studies.
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The foodborne pathogegbampylobacter jejunis a microaerophilic
Epsilonproteobacterium and currently the leading causeatd e
gastroenteritis worldwide. Because its annotated genome lacks
homologsof key virulence factors udeby other ereric pathogns,

little is known about how it causes disease. In its small genome of
~1.6 Mbp, 54 small proteins of less than 70 asean®tated. So far
almost nothing is known about their involvement @ jejuni
physiology and verificatiorof translation is lackingfor most of
them. Furthermore, th€. jejuni small proteome is likely larger
than what is currently annotated.

Here, we aimo globally catalog small ORFs (sORF) @ jejuni

and functionally characten@ selected candidates. Téfere, we
combined classial Riboeseq, translation initiation site (TIS)
profiling and a novel translation termination site (TTS) profiling,
which revealed novel and hidden sORFs in diverse genomic
contexts, as well as annotatiosefinements. In additionye used
mass spectrometryand epitope tagging followed by western
blotting to validate sSORF translation. Using this combined
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approach, we almost dolgd theC. jejuni small proteome (42
novel sORFs) and validated translation 47f annotated sSORFs.
The nové small protén CioY (34 aa), previously missed in th@
jejuni strain NCTC11168 genome annotation, is adjacently
encoded to the CioAB terminal oxase. We show that CioY is part
of this terminal oxidase with potentially simildunctions as the
37aalong CydX in E. ali.

To gan more insights into the potential functions of small proteins,
we have inspected various expression and functional genetic
datasets available in our lab to identify candidates that might affect
C. jejuni virulence. A Trseq scren d C. jejwni infectiors of
human Cace cells identified a small protein (57 aa) required for
motility and colonization. Electron cryimmographyrevealed that

the small lipoprotein is necessary for flagellar disk and stator
assembly.

Overall, we havexparded the gnome map o€. jejuniwith high
confidence sORFs using diverse Rimy approaches combined
with extensive validation. We also idengdia previously unknown
motility factor in this bacterial pathogen. Functional
characterization of this prein is reveding how smd proteins
might participate in the function of the complex flagella machinery.
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Introduction: Orientia taitsugamushi (Ot) is an obligate
intracdlular bacterium that causes potentially lethal infections in
humans. Despiteatking most classical bactekrPAMPs, Ot elicits

high concentrations of cytokines in humans and mice through an
unknown imate ligand thiawas shown to retain its stimulatory
capacity also in heakilled (hk) bacteria.

The aims of this study were to iddptthe unknown heastableOt
PAMP and its recognition pathways, and to study the mechanism
allowing the immunological digimination betveen live and dead
Ot.

Methods: To analyge the pathways involveid Ot recognition,we
challenged murine bone marraderived dendritic cells (BMDCjn

the presence of endosomal acidification inhibitors, or BMDC that
carried knockouts (ko)of Toll-like receptors (TLRs) and adaptor
proteins, withlive or hk Ot. In human THPimacrophages (MO)
and peripheral blood mononucleaells (PBMC), we blocked
TLR8 with CuCPT9a prior to challenge wittOt. Cytokine
induction was measured by qPCR and ELIS

The role of RM as anOt PAMP was studied by transtin of
TRIzol-purified Ot RNA using Dotap. RNA from live and h®t
was furthercharacterized by visualizah on a Bioanalyzer and
dual RNAsequencing.

Results Endosomal acidification and the TLRdaptor protein
MyD88 were crucial for cytokine inductionydive and 70 °C hk
Ot. By investigation of BMDC from mice deficient for RNA
specific endosomal TLRs, websened a receptor switch: TLR7
was required fotnf-Uinduction by liveOt, while the indution by
70 °C hkOt depended on TLR13Surprisingly, the niduction of
tnf-U by transfected total RNA from livé®©t was also TLR13



dependefy most likely related to its high content of rRNA, in
which we detected anown TLR13 recognition sequende silico.

As a possible RNAspecific counterpart of murine TLR13, we
addressed the role of human TLR8 in recognitio®tfin PBMC
and THR1IMO. Interestingly, TLR8 blockage completely
abrogated cytokine induction by liven&d 0 °C hk Ot or
transfecteddt RNA, revealing a homedundant role of TLR8 i®t
recognition.

We rext studied the stimulatory capacity and integrityCdfRNA
after heat inactiation at defined temperatures. While live, 70 and
95 °C hkOt strongly indued tnf-Uandifn-b in BMDC, 56 °C hk

Ot failed to do so. Accordingly, 56 °C h®t harboured RNA of
significantly lower concentrations, consisting of smatigiments.
While live Ot showed clear ribosomal bands, rRNA from 70 °C hk
Ot was partially fragmentedFurthermore, live Ot contained
relatively more mRNAs and tRNAs.

Discussion Our findings identify RNA fronDt as a potent PAMP
and highlight its role inhe induction of innate frammation. In
murine phagocyteD)t RNA can act as a viability associatedt€)
PAMP as well as a PAMP poshortem, but recognition is
mediated by different receptors potentially due to RNA
fragmentation and availability in lesvs. dead (hkpt.
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The metalloproteases mepithand meprirb are highly expressed
in the healthy gut but significantly decreased in inflammatory
bowel dsease, implicating a protée role in mucosal
homeostasis. In the colon, mepkirand meprinb form covaently
linked heterodimers tethering meptihto the plasma membrane,
thereforepresenting dual proteolytic activity in a unique enzyme
complex. To uravel its function, we apmd N-terminomics and
identified galectir3 as the major intestinal substrate riweprin Ub
heterodimers. Galecti-deficient and meprit/b double knockout
mice show similar alterations in their microbiome in comparison to
wild-type mice. We further demstrate that meprinUb
heterodimers differentially process galeedinupon baterial
infection, in gerrdfree, conventionally housed (specific pathogen
free), or wildling mice, which inturn regulates the bacterial
agglutination properties of galecti8. Thus, the constitutive
cleavage of galecti8 by meprinb heterodimers may pjea key
role in colon hostmicrobiome homeostasis.
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Progesteroneinduced susceptibility toChlamydia muridarum
infection is dependent on the vaginal abundage of
Enterococcus faecalig mice

*S. Graspeuntn&rN. Loepet, C. Scholz, S. Ledig!, K. Koethké, L.
Semmlet, S. Kiinzél, S. Pernér I. Laumonniet, P. Kénig, J. F. Baines
J. Rupp

tUniversity of Liibeck, Department of Infectious Diseases and
Microbiology, Libeck, Germany

2University Hospital Schleswiblolstein, Libeck, Geramy

SUniversity of Lubeck, Lubeck, Germany

“Max Planck Instituteof Evolutionary Biology, Plon, Germany

Introduction: Chlamydia trachomatisis the world’s leading
bacterial sexally transmitted disease. Asymptomatic and hence
untreated infections witle. trachomatis can cause ascension of the
pathogen/Jeading to seversequels such as pelvic inflammatory
disease and infertility. However, the complex interplay between the
infection, the immune response, and particular the role of the
vaginal microbiota is ot completely understood yet.

Methods: We ran \aginal infection gperiments usinghlamydia
muridarumin 8 weeks old C57BI6 mice as an established animal
model of chlamydial irdction. We analyzed the impact of
progesterone pretreatment on the vaginal obiome using 16S
rRNA gene amplicon sequencingifter running corelation
analysis between microbial taxa and the course of infection and
isolation of microbes from the mouse guaa we identified
potential protective microbes and performed in vivo mododati
experiments to prove their role i€. muridaum infection. We
complemented our work with tissue and immune cell analyses.

Results: Progesterone not only enhanced the sudaiéipti to
chlamydial infections and was followed by characteristic
hydrosalpinxformation but also led to significant changeslocal
immune reponses and epithelial tissue integrity. In particular,
profound alterations of the vaginal microbiota compositivere
observed. We further characterized the vaginal microbiota by a
culturomics approach resulting in the isolation of 1&dierial taxa
with E.faecalis as the most abundant bacterium of the vaginal
microbiota in naturally cycling mice. Following cola&on
analysis, direct modulation by replenishity faecalisto the
vagina reluced the abundance d€. muridarumduring thecourse

of the infection.



Conclusions:Progesterone has been identified as a major driver of
disease progression @. muridarummouse infection models. We
evaluated the impact of progesterone on host immuspense and
vaginal microbiota and identified ggesterone as a foa driver of
microbiota composition in the mouse vagina. Within this
framework we could identify experimental odulation of the
vaginal microbiome withE. faecalis being protective from

C. muridarum infection in mice independent of othdactors
impactingon the infection. Modulation of the vaginal microbiota
may, thus, become a key in understanding baeberizeia and
bacteriahost interactions in prevention of sexually transmitted
chlamydal infections. Further in vivo studies and qolementary

in vitro models are undertaken to further unravel mechanistic
insights into the interplay between microbiome and thiequgen.
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Introduction : Various microorganisms ke been detded in
healthy lungs by sequenciimsed metagenomic studies. Hsh
been shown, that lung microbial communities are changing upon
lung disorders. However, both the presence of a residential
microbiome in the lung and igotential functionakole in heah

and disease remain unclear. Invasive aspergillosis is a fumgal |
infection with high mortality rates among immunocompromised
patients caused b&spergillus fumigatusA potential contribution

of the lung microbiome tdnvasive aspergillas is a matr of
debate. We have been investigating a possible connection of
culturable members of the murine lung microbiome with host cells
andA. fumigatus.

Methods: Bacteria have been isolated from lung and trachea tissue
samples © SPF BL/6 mice. Idetification of bacteria was
performed by 16S rDNA sequencing of pure cultures.
Ligilactobacillus murinugsolated from the murine lower airways
was fluorescently labelled by transformation withgfp-bearing
plasmid. Fluorescently ladet L. murinus has ben used for
investigation of interactions between the lung bacteria and host
cdls. Analysis of interaction between isolated bacteria @&nd
fumigatushas been performed by vitro co-cultivation of the
microorganisms.

Results We coull isolate bacteria b@nging to 1L species from
the lower respiratory tract of mice. By analysisttod microbiome

of mice from different vendors, we observed that the origin of mice
has an influence on the composition of the culturable microbiota.
We fluorescently labelled @ of the mos prominently isolated
bacteriumL. murinuswith GFP and showed théhe GFRlabelled

L. murinuscould be internalized by murine alveolar epithelial cells.
In further analyses, we have observed thafumigatuspromotes
growth ofL. murinusduring co-cultivation.

Conclusions We could show that not only bacterial DNA lzalgo

living bacteria can be detected in the lungs. Our results suggest that
lung bacteria can be recognized by alveolar epithelial cells, and,
therefore, myht play a role in tb immune modlation in the lung

An immunomodulatory role of the lung microbéanight influence

the host response to lung pathogens. We showed that the fungal
lung pathogem\. fumigatudlirectly affects lung bacteria vitro by
promding growth ofL. muiinus. Thesefindings indicate that there

is an interconnection between the hdke microbiome, and the
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lung pathogen A. fumigatus Further studies on the lung
microbiome in invasive aspergillosis could lead to the development
of newmethods for diagnosend treatmet of the infection.
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gut and alveolar sensing during influenza A virus infection
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Question Obesity is agloba health concern that affects a
significant portion of the population and recent studies have shown
that obesity is associated with alterations in thengiatobiome. In

this context, our study aims to idenmtifobesityassociated
alterations in the gumicrobiome. More precisely, we investigated
the impact of altered shechain fatty acids (SCFA) on the
increased susceptibility of obese individuals to iespry
infectionssuch as influenza.

Methods: We estatished a murine obesity model for viral
pnaumonia. In this dietinduced obesity (DIO) model we infected
mice intranasally. with influenza A virus (IAV) after a hifgt diet
(HFD). Shotgun metagenomicalysis was usedot determine
taxonomic and functionahlterations of the gut microbiome. To
investigate the effect of the bacterial metabolite acetate on
influenza virus infection we used murine and hurearvivolung
slices. The underlying pathomechanisvas elucidated bysing
lung epithelial cell lines andorresponding KOs for H20 and the
FFARZ2receptor, generated by CRIPSRs9.

Results In the DIO model, we detected significant changes in the
taxonomy and metabolism of the gut microbiota. Here, @slbe
Firmicuteswere upregulated, and functional aysi$ indicated an
altered carbohydrate rabolism. After infection with 1AV, obese
mice were characterized by increased virus titers and a prolonged
course of infection. Interestingly, carbohydrate abetism was
still reduced during infection. Our findisg indicate strong
evidence for upregulatn of cytokines and chemokines leading to
antiviral effects of acetate and therefore to inhibition of influenza
virus replication. Moreovein vitro analysis m lung epitheliakells
reveal, that the antiviral effé of acetate is dependent on FFAR2
recefior and IP10 activation.

Conclusions Obesity is a multifactorial disease that influences the
production of SCFA in the gut microbiome. Acetate, the most
prominent SCFA, has a pd#/e impact on the antiviral respaaisn

the lung. These changes in duhg homeostasis might be
responsible for the increased susceptibility of obese individuals to
respiratory viral infections such as influenza. Understanding the
mectanisms underlying these effects could provide new
thergeutic targets for the prevention andedament of viral
infections in obese individuals.
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Question Over the last decagdenumerous studies disclosed the
diversity and structure of microbial speciadich inhabit several
barrier organs. Most of this kwledge is derived from the gut
which involves specimens with substantial microbial biomass.



However, investigating the mido@ta in the lower respiratory tract
or the skin has proven to be challengitge to lower microbialvs.
host cell numbers, and e@mnmental contamination. Nevertheless,
as these microbial communities play an important role in
maintaining a healthy funaining of these organs, it is imperative
to overcome these technical challenges

Here, we present optimized laboratory protocols awalysis
pipelines to improve the characterization of hosmicrobiota
interactions in lung and skin specimens from heaftbyiors and
patients.

Methods: We generatedacterial profiles using higthroughput
amplicon sequencing from numerous lung and skEcimens from
humans and mice. The sample collections included: i)
bronchoalveloar lavage fluids (BALFs) from patients dfedlent
infectious and notinfectious lury pathologies, ii) skin swabs from
paierts with bullous pemphigoid (BP), an autoimmunkins
disorder, and iii) skin and lung biopsies from a mouse advanced
inter-cross line. Protocols included digestion of extlata DNA,
quantification of bacterial |Bd (QPCR, ddPCR), use of a mock
microbial community of known composition with a wide
conentration range, RNAased profiling, and a combination of
sequencing techniques. Additionally, we employed analysis
pipelines incorporating statistical methods foretlremoval of
contaminants, and defid a core microbiota.

Results The combination of ophized laboratory protocols and
analysis pipelines enabled a reliable profiling of the microbiota
composition, and resultesh ian improved characterization of the
hostmicrobiota interactions. Preciselye recovered sufficient 16S
rRNA amplicon sequencesrom BALFs samples, uncovered
distinct microbial signatures between BP patients and healthy
controls, largely within the gesiBtaphylococcysdemonstrated a
strongerquantitative trait mapping (QTL) gia in RNA versus
DNA based bacterial profiling in éhskin, and reported a similar
improvement of genetic mapping signal in the lungs.

Conclusions Analysis of low biomass specens requires
appropriate laboratory and a&wsis frameworks including proiiilg

the active microbiota, and accounting for environma noise,
which ultimately can provide novel insights into hastrobiota
interactions in lung and skin diseases.
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Introdu ction: The One Health approach acknowledges the
interconnectedness ofutman animal, and environmental health
and highlights the need to analyze all threomponents. As
antimicrobial resistance (AMR) continues to increase globally, it is
crucial to invesgate the role of microorganisms in humans,
animals, and the environmteto contribute to overall homeostatic
ecosystems, control diseases, and secuteglghealth. Moreover,
biosynthetic gene clusters (BGCs) are a potential target for
antimicrobial compands as the secondary metabolites they
produce aid in intespecies cometition. While many studies have
focused on identifying novel BGCs derived fromunian
microbiota, few have investigated the occurrence of BGCs in
animal microbiota. This study aims tovestigate the microbiome

of captive animals from a southwestern Gammeo taxonomically
and functionally.
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Material and Methods: We collected 55 stooand 16 saliva
samples from 48 and 15 different animal species, respectively,
from the zoo in Saarbriicke Germany. These specimens were
subjected to wholgenome DNA extraabn and subsequent
metagenomics sequencing. Computational analysis was performed
udng the stateof-the-art tools. We further compared our data to
existing microbiome data from wildliferoungblut et al.)

Results: We observed differences in microbial comigios of
saliva and faecal samples between different diets and highlighted
Clostridium P sp. and Methylobacteriumsp. as differentially
abundant between diet cohorts. AMR analysis redeeesistances
against antibiotics that are commonly used in veteyinaadicine,

such as tetracyclines, macrolides, and lincosamides. However,
resistages against vancomycin were found, encoded by the
resistances clustersanD, vanG, and vanO. We furthemore
identified various novel bacterial species, which are an integest
target for BGCs.

Discussion In comparison to the sampling of wildlife and
sulsequent microbiome analysis, our data revealed higher numbers
of BGCs. We also observed considerable RMates. Further
research is warranted to elucidate whether resisaoteia could
spread onto the zookeepers and contribute to the emergence of
multi-resistant bacteria.
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Question: Periodic screening for bacterial colonization in neonates
is often performed to facilitate outbreak detection

It is sometimes assumed that bacterial species differ in their
propensity for nosocomial transmissin, e. g. thatKlebsiella
pneumoniaemight be more prone to onward transmission than
Escherichia coli

In this work we linked large and complex datasetcdtculate
transmission rates using a meaningful denominator.

Methods: Patientson two neonatal levelV wards were screened
weekly for anal and oropharyngeal colonization by multidrug
resistant as well as susceptible Graegative bacteria and
Staphylococus aureus During a 206month period, isolates
underwent WGS and were phylogéndly analyzed by cgMST.
Microbiological data, results of typing as well as admission,
discharge and transfer data of the neonates were analyzed with
common Python packageBlymPy, pandas, Matplotlib, Seaborn,
SciPy) in a Jupyter Notebook. The numbedays, each respective
roommate was exposed until their last weekly screening sample
was taken, was used as denominator to calculate the transmission
rate. Transmissions betweeiblings were excluded.

Bayesian inference was performed using PyMC and ArfAat.
analysis of transnssion rates a binomial likelihood function and a
Beta(0.5, 10) prior was applied, the latter putting more probability



density into lower values for theahsmission rate. The project was
funded by the German Innovation Fund of thedétal Joint
Committeethe GBA (01VSF16051).

Results: Data of 920 patients, of whom 11.5% had a birth weight
below 1500 g, were analyzed during the study period.
Transmissionrates per 1000 exposure days together with 95%
credible intervals were as folls: Serratia marcescen$.9 (2.81
10.4), Escherichia coli2.9 (2.0 4.0), Staphylococcus aureus8
(2.07 3.6), Klebsiella pneumonia@.5 (1.27 3.9), Enterobacter
cloacaecomplex 1.4 (0.5 2.5),Klebsiella oxytocdl.4 (0.5 2.6),
Citrobacter freundii0.0 (07 1.2).

Conclusions: Surprisingly, we did not observe a higher
transmission rate fak. pneumoniaghan forE. coliin our study.
Most patients, bwever, were not colonized by multidrugsistant
Gramnegative bacteria or MRS Our results in thisneonatal
patient setting with strains mostly reflecting wild type strains might
not reflect infection control settings in adult patients colonized with
multidrug-resistant bacteria.

Of note,S. aureushad a transmission rate simikarE. cdi andK.
pneunoniae In contrast, S. marcescensshowed a higher
transmission rate than all other species investigated in our study.
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Introduction: In preterm infants, colonization witKlebsiella
pneumoniagKp) requires meticulous hygiene masss due to the
elevatel risk of invasive infections. ¥ report about the
implementation of a comprehensive, prospective, -tigsd
suveillane concept at a NICU targeting i) basic epidemiology, ii)
potential transmission and iii) virulence to supporteation
control.

Materials and methods We visualized pidemiology by creating

a timeline and dynamic streamgraphs complemented by
prospedive infection surveillance. For molecular surveillance,
lllumina sequencing oKp isolateswas performed followed by
cgMLST analysis applym Ridom"s SeqSphere+ software.
Tellurite agar diffusion and String test were used for quick
phenotypic virulene evaluation of Kp isolates found in screening
samples. In addition, sequence data were used for virulence score
[1] calcuation with Kleborate.

Results Of 31 infants withKp isolates identified between June
2022 to April 2023 sequencing showed thatiddates (34.3%)
actually wereKlebsiella variicolabelonging to theKp complex.
During the observation period one relevaepidemiologic
colonization cluster occurred. Withitis cluster cgMLST analysis
revealed transmission of a clon&lebsiella variiola isolate
(sequence type 250). Cohorting and single room isolation were
implemented and contributed to quick cluster toon
Epidemiologic andmicrobiologic data were used rfoon-site
training. All infants were only colonized, no invasive infections
ocaurred. All isolates of the sequence type 250 were String test
negative and none was Tellurite resistant (see exemplamefiy.
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In accordance ith the results of the phenotgpiuick tests the
sequencéased virulence score calculation showed no presaince
hypervirulent Kp strains in our cohort. Three isolates had a
virulence score of 1 (Yersiniabactin present) and anatiere
isolates had airulence score of 2 (Yersiniakiit and Colibactin
present).

Discussion Real time evaluation of colonizatiorpidemiology
combined with molecular typing of Kp strains supported infection
control in daily practice. The multimodal viemce assessment
enablel evaluation of potential hyparulent Kp strains.

References

[1] Lam, M.M.C., Wick, R.R., Watts, S.C. et ah genomic
surveillance framework and genotyping tool for Kilebsiella
pneumoniae and its related species comphat Communl2,
4188 (2021). httpgdoi.org/10.1038/s4146021-24448-3

Fig. 1
Figure 1: Exemplary results of
phenotypic virulence tests. A) Positive
control for string test (hypermucoviscous
colony phenotype). B) Positive control
for Tellurite resistance disk diffusion (left)
and example for a patient isolate
(Tellurite susceptible: right).
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Background: Germany is a lovprevalence country of
carbapenerseproducingEnterobacterale$CPE). However, there

is an increasing spread within the healthcare system and
standardized prevalencedaimcidence data of CPE are scarce. A
fadlity -wide surveillamce of CPE was established at a tertiary care
centre in Cadgnein 2011.

Materials/methods: We analysed all Enterobacteralesfrom
clinical and screening specimens based on-sumteptibility to
imipenem, meropenem or ertapenem; in 20ahé EUCAST
screeningcut-off values for CPE were implemented. Phenotypic
and geotypic carbapenemase tests were performed.
Epidemiological and clinical data were collected and the mode of
acquisition and hospitaajuired infections were evaluated based
onthe German nationalurveillance system KISS. Genotyping was
carried out usingepPCR/RAPD, PFGE or NGS.

Results: From 2011 to 2022 245 CPE from 209 patients were
detected. The two most prevalent CPE were \Wile-E. cloacae
complex (n=71) and OXA8typeK. pneumoniae (n=42.
Throughout the study period, we observed a diversitinatf
carbapenemase types and the appearance of double



carbapenemasgeroducers. Approximately 60% of the CPE were
hospitatacquired, detcted after a mean length of stay of 28/s
Seventeen evesitwith at least one secondary transmission (all but
one wit K. pnaumoniaeor E. cloacaecomplex) were confirmed,

all on highrisk units. Almost all CPE presentradmission were
associated witha hospital stay abroad or a direct tramnsfrom
another hospal. Hospitalacquired infections were observed in 40
patients (19.1 %). Eleven patients suffered from bacteraemia. We
observed a steady rise in GpEevalence with two major dips in
2018 and 221, the latter being probably relatedtib@ COVID-19
pandemt (Fig. 1. CPE rates at a tertiary care centre). In 2022 th
incidence and prevalence were as follows: admission prevalence
0.17 (per 100 patients), incidence density of hospitguired
cases (12 and incidence density of acquiredeittions 0.05 (both
per 1000 patient days).

Conclusions: This study highlightshe thanging epidemiology of
carbapenemases in one medical centre over a period of eleven
years. The results support the need for a ifpeNide CPE
surveillance system to dewg unitspecific IPCstrategies. Further
studies should focus on a multicentggproach with an indepth
analysis of carbapenemagmduction to provide benchmark rate
data.

Fig. 1
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Development of Mulitdrugresistant organisms (MDRO) during
the COVID-19 pandemic. Results of a multicenter study in 84
hospitals
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Question Despite the implementation of strict infection control
measues in hospitals during the COVID9 pandemic, there are
numerous reports abown increased incidence rate of hospital
aquired MDRO. Reasons given are the increase of antibiotic
consumptn, the reuced detection of MDRO with subsquent
transmission, comhed with the decrease of hand disinfectant
(HD) consumption by health care werk.
This study investigated the impact of COVID on the incidence
rates of MDRO, antibiotic and hand diféntant cesumption.

Methods: Retrospective, multicenter study in 8#spitals from
primary to tertiary care level in Germany. Comparison of the
incidencedensity of MDRO per 10.000 patient days (pd) age group
related, the antibiotic consumption in reconmaied dailydoses
(RDD) per 100pd and the hand disinfectant conswnpgier pd.
MDRO refers to MRSA, VRE and multidrug resistant gram
negative orgaisms Baseline period was from March 2019 to
February 2020, compared with the first year of COM®D
pandemidrom March 2020 to February 2021 and subsequently the
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second yearrdm March 2021 to February 2022. The data were
expressed as mean (standard a@m). To compare the difference
between the baseline and the pandemic years, we used a two sided
sign test.

Results: A significant reduction in the incidence rates of MDRO
over the first 2 years of COVH29 pandemic, compared to the
baseline period wasbhseved in all age groups (p<0,001). For
nosocomial incidence rates of MDRO, no significant reduction was
found. An ircrease of antibiotic consumption from 41,1RDD per
100pd (laseline period) to 45,0 and 44,5RDD per 100pd in the
pandemic periods was recded. Hand disinfection consumption
increased in the first year of COVAD® pandemic compared to the
baselineperiod onnon ICU wards from 10,3 to 12.2 HD per pd.
No change on hal disinfection consumption on ICU wards.

Conclusion: The incidence density d1DRO was significantly
decreased during the COWAD® pandemic. Outbreaks or an
increased import of carbapeneesistah Gram negativ organisms
were not observed. The higher itic consumption was due to
an increased use of reserve antibiotics. Thed hdisinfection
consumption was constant over the COMI® pandemic, exempt
the first year with an increase ann ICU wards, hence COVIEL9
wards been established and fewer legpatients been admitted.

ReferencesSun Jin et al.; Curr Opin Infect Dis.2021 Aug
1;34(4):365371; Thoma et al.; Antimicrob Resist Infect Control.
2022 Jan 21;11(1):1Boris Augurky et al.; Schriftenreihe zur
Gesundheitsanaly$eBand 30
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Background: Surveillance of notifiable carbapenewsistant
Enterobacterales (CRE) in Germany revealed an increédse o
catbapenemase NDM-producingKlebsiella pneumoniaim 2022.

We investigated epiariological links within genomic clusters to
understand chains of transmission.

Methods: Among 200 NDM1-producingK. pneumoniaésolates,
received between JanuaBeptember2022 from all German
regions, we applied single nucleotideariantbased cluster
detedion. We matched isolate information to mandatory case
notification data to compare clusters regarding time and places of
residence and hospitalisation, sex, age, sainpiagrial, recent
presence in Ukraine, and location in Uk

Results: We identifed 24 genomic clusters (29
individuals/cluster). For 8 clusters there was sufficient case
information for in depth investigations available. Two (2/8) cluster
comprised3 and9 patients each from one hospital, independent of
expacsure in Ukraine. In siX6/8) prior hospitalisation in Ukraine
predominated with diffuse covariate patterns. In the largest cluster,
all 19/39 individuals with available information had been erdos

to Ukraine or Russia. Individuals in this cluster werdifiezl from

13 German diricts, between 483 years old, with 5 females and 34
males. Data on recent locations in Ukraine were sparse only



documented for 6 individuals. Only in one cluster, hadisition
overlapped in time and location (Dnipro) for 2f@lividuals. In 2
clustes, a patient from Ukraine was screened positive - on
admission and another patient was tested positive later than 3 days
postadmission in the same German hospital.

Discussim: Our analyses suggest three scenarios: Local
independent BM-1-K. pneumoniae outbraks in German
hospitals, imported clusters from Ukraine, and secondary

transmission in hospitals. Infection prevention and control (IPC)
measures thus must comprise: IP@ersghening in Ukraine,
prevention of onward transmissionitmin German hospitals,
understand and stop independent infection chains. Hospital
admission screening for CRE in patients with exposure to Ukraine
should be considered.

Fig. 1

Figure 1: Phylogenetic tree and heatmap based on pairwise single nucizotide variant {cashy)
differences between isolates of Klebsiello pneumonioe S1307, Germany, January-September 2022
(n = 29); UKR, association with exposure to Ukraine
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Introduction: An increasing trend in VRE has been observed in
many countries combined with a changing epidemiology [1].
However, nany epiderological studies are limited in scope
regarding setting, patient group and/or analyz€RE or
vancomycinsusceptible (VSE) enterococcus species comparisons.
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We aimed to provide a comprehensive update on the epidemiology
and burden of VRE infeains in inpatiens worldwide.

Methods: We searched MEDLINE/PubMed, the Cochrane
Library, and Webof Sdence for observational studies which
reported on VREfaecium and faecalis infections in inpatients
published between January 2004ecember 2020. Riskf bias

was assesed according to the Newcas@dtawa Scale and results
were reported based othe Prefeared Reporting Items for
Systematic Reviews and Mefmalyses (PRISMA 2020).
Outcomes were incidence, infection rate and mortality as well as
length ofstay (LOS and lealthcare costs. We conducted a meta
analysis on mortality using a random effegodel.

Reallts: Of 681 identified publications, 57 studies were included
in the analysis. Overall quality of evidence was low due to the
general study desigtimitations of doservational studies. VRE
incidence was rarely and heterogeneously reported ifection

rate differed highly between settings and patient populations (1%
55%). The metanalysis showed a higher mortality for VRE
faeciumbloodstream infetions (BS) compared to VSEfaecium
BSI [risk ratio, RR 1.46; 95% CI 1.1v 1.82] (Figure 1). N
difference was observable when comparing ViEeciumvs. VRE
faecalis bloodstream infections or invasive infections [RR 1.00,
95% CI 0.527 1.93]. LOS was higer in BSt causd by E.
faeciumvs. E. faecalis.Only three studies reported healthcare
costs, indicaing higher costs partly mediated by longer hospital
stays of patients.

Discussion: This study provides a comprehensive overview of the
current evidence fahe epi@miology and burden associated with
VRE infections in inpatients. In contrast to p@as findings
showing that mortality in VRE is specieslated [2], our findings
indicate that the vancomycin resistance may be associated with a
higher mortaliy. We idenified a lack of standardization in
reporting outcomes and a lack of information relgag heath care
costs of VRE infections which may guide the setup and reporting
of future studies.

References:

[1] Werner G et al. (VRE study group). Thirtyars of VREIn
Gemany - "expect the unexpected": The view from the National
Reference Centre fd8tgphylococd and Enterococci. Drug Resist
Updat 2020.

[2] Kramer TS et al. The importance of adjusting for enterococcus
species when assessing the burden afcemycinresistace: a
cohort study including over 1000 cases of enterococcal
bloodstream infatons. Antimicrob Resist Infect Control 2018.
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Figure 1: Meta-analysis of mortality data regarding VRE faeciumn bloodstream infections in comparison
to VSE faecium bloodstream infections.
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Introduction : Antimicrobial resisance (AMR) has become an
emerging threat worldwide. Breaking infection chains requires
survellance and strict infeton control measures. While current
routine infection control mostly focuses elonal expansion and
transmission, understanding the sprraad distribution of plasmids
harboring AMR is crucial for implementing successful stratetge
combat the spread multi-drug resistant bacteria.

Methods: Extendedspectrum betéactamase (ESBkprodudng

E. coliandK. pneumoniaevere obtained in fouEuropean centers
from different sources: fecal samples of residents and staff from
long-term care facilities (LTCF) ad samples from differents
surfaces within the corresponding LTCF. Furthermdi@CF
waste water, waste water treatment plants (WWTP), #mel
respective rivers downstream of the WWTP were sampled at 8
time-points. Isolates were seenced both with lllumia shortread
technology as well as Oxford Nanopore leegd technology.
Hybrid-asembly ard determination of the plasmid content was
perfamed using plasmident. ESBL genes were identified using
Resfinder. ESBL genes which were metsin more than four
isolates from different locations were selected for further analysis.
In the following step, the first unique isolate of each study
participaxt was selected, while all environmental isolates
harbouring the respective ESBL gene wergduded.

Results In total 333 ESBLproducing strainsH. coli n=238, K.
pneumoniaen=95) were examinedor ther respective AMR
content. ESBLs of different CTXI-types were most commonly
found: blaCTX-M-1 (n=27),blaCTX-M-14 (n=22),blaCTX-M-15
(n=207),blaCTX-M-27 (n=50), andlaCTX-M-55 (n=10). In 22%
(73/333),blaCTX-M was nonplasmidic and could be detained
on the chromosoméblaSHV-12 was the predominant ESEIf the
nonCTX-M-type (n=31, exclusively plasmidic). In eight strains,
two ESBL genes wereiind, each harboured laydistinct plasmid.
The size of ESBlgenecontaining plasmids in median was 197
kb (range 6.7 297.1 kb).

Conclusions We observed a laegoverlap of ESBtharbouring
plasmids in different reservoirs and different centers in Europe
The majority of ESBL gnes were found to be plasmidic,
indicating their potential for horizontal getr@nder. Considering

that current outbreak detection prirfya relies on species and
sequence type identification, we conclude that the spread of
antimicrobial resistance vidorizontal gene transfer needs to be
brought further into scientific focus.
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Question Non-tuberculousnycobacteria (NTM) are ubiquitous in

the environment and some species are causing rising numbers of
infections in humans. Yet, it is unclear if this is due to an increase
in virulence or to other factors. Plasmids for instance may play a
pivotal role in tansmitting virulence factors and resistance genes.
However, studies focusing on these genetic elements in NTM are
scarce. To fill this knowledge gap, we investigated the peecal,
characteristics and diversity of NTM plasmids and evaluated the
ability to reconstruct them from short read sequencing data.

Methods: A total of 187 complete genomes from NCBI belonging

to 18 clinically relevant NTM species were manually screened for
the presence of plasmids. All available NTM plasmid sequences
(n=152) were dowimwaded from the curated plasmid database
PLSDB. A pangenome analysis of these plasmids was performed
using Roary and virulence and resistance genes were detected with
AMRfinder+. Genetic distances were calculated with mash. Lastly,
platon, plasmidSPAdesnd SRST2 were used to detect and
reconstruct plasmids from short read sequencing data of 91 NTM
isolates.

Results Among 187 clinically relevant NTM genomes, 59
genomes from ninspecies harbored one to five plasmids. Plasmid
bearing species included botfapidly (M. abscessus and M.
fortuitum) and slow growing NTM NI. avium M. intracellulare

M. kansasij M. lentiflavum M. marinum M. ulcerans and M.
gordonae) The 152 NTM planids available in PLSDB were
highly diverse with regard to length (4 kbi864 kbp), circularity
(15% linear) and genomic content. Most of the predicted genes
were classified as hypothetical proteins and genes with known
function were mainly related to basplasmid functions such as
segregation (e.g. parA), mobilization (e.g. rekesa ard
conjugation (e.g. T4SS or T7SS). Putative resistance and virulence
genes were found in 67/152 plasmids but similarity with known
markers was typically low (<50% idemnt)t Genetically closely
related plasmids were found in different NTMs, indiogtthat
these plasmids can move across species barriers. Known plasmids
could be readily identified directly from short read sequencing data
with SRST2. Small NTM plasmids (<5@bp) were typically
assembledde novo as one contig but larger plasmids were
fragmented into several contigs. In addition, both plasmidSPAdes
and platon falsely assembled or identified many contigs as
plasmidborne.

Conclusions NTM plasmids are common, Hity diverse and can
propagate in different species, thereby contributing toztwatal

gene transfer and evolution of NTM. Sitill, their contribution to
virulence and resistance dissemination would need further
experimental confirmation. Short sequencingd® can be used to
detect the presence of known plasmids but de novo plasmid
asembly remains a challenge. Overall, the results significantly
broaden our knowledge of plasmids in NTMs and might facilitate
further plasmidome studies.
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Background: OXA-244-producingE. coli hasincreased rapidly in
several European countries since 2013. One large internationally
spread genetic cluster of ST38 was identifted cgMLST but
epdemiological links between the cases remain unknown. We
aimed to increase discriminatory powerdafurther investigate
epidemiological links between cluster isolates.

Methods: Of 523 OXA-244-producingE. coli isolates that were
received § the German naihal reference cerg between 2013
and 2021, 224 belonged to the ST38 cgMLST cluster and were
subgcted to whole genome (wg)MLST to identify subclusters.
Additional information regarding district of residence and
hospitalisation as well asavel history vas obtained by mating

the isolates to mandatory case notifications. Cases were classified
by posible community or nosocomial transmission, inferred from
dates of detection versus hospitalisation and other variables: Semi
structured inteviews were condeted with 11 cases.

Results: WgMLST revealed 23 genetic subclusters witfb72
isolates/cluster. terviews did not point to one single food source
but revealed a travel history to Turkey, Egypt or Morocco within
24 months prior to detectioin 5/11 (45%) ases compared to
6/213 (3%) cases without interview. In cases without travel history,
case informaon hints towards nosocomial transmission in 59/213
(28%) and community transmission in 79/213 (37%) cases (and
was insufficient for clasdiation in the ret). All subclustes with

>2 isolates were homogenous regarding travel to a certain country,
but heterogerous regarding district of hospitalisation or residence.
In both of the two largest subclusters, cases occurred between 2018
and 2021and travel histor to Turkey was prgent in one of the

first cases. The district of residence was available in 6365l

11/19 cases, respectively, but different for all cases besides several
from Berlin. In the largest cluster, four, three and two casse w
hospitalisedin three respectivénospitals with the same-l8tter
postal code within 12 months suggesting senatiosocomial
outbreaks.

Discussion: Travel to Northern Africa or the Middle East was
frequently reported in case interviews but is undemteg in
routine surveillance dataHomogeneity of countries of travel
within clusters might indicate elevated tsassion in and
importation of cases from these regions for many identified
subclusters. Further transmission in Germany seems to occur
frequently outside thehospital but tempm-spatial heterogeneity
and missing data pose challenges to epidemiologitaphetation.
Travel history should be obtained and reported for carbapenemase
producing Enterobacterales (CPE) in order to facilitate aluste
investigations.
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Introduction: Antibiotic resistance has emerged as a critical
challenge to global health, largely w&n by he prdiferation of
multi-drug resistant bacteria. As new therapeutic strategies lag,
combination antibiotic therapy presents a promising avenue for
treating resistant infections through the exploitation of antibiotic
synergy, where the killing paavy of acombimation is greater than
the contributions of the individual drugs. However, sssit#
leveraging of this approach is limited by our lack of understanding
of the underlying killing mechanisms involved and potential
secondary targets of the dittics.

Trimethoprim (TMP) and sulfamethoxazole (SMX) are often
advocated in combination.dBh drugs target adjacent steps of the
folate synthesis pathway, enhancing each other's effects and
leading to increased killing. The goal of this study was to gai
deer mokcular understanding of TMBUX synergistic killing.

Methods: To dissect the plsiological responses induced by TMP,
SMX and their combination, we conducted a range of experiments
in two organismsE. coliand the ESKAPE pathogén baumannii

This includel a highthroughput fitness assay utilizing transposon
directed insertion siteequercing (TraDIS), to evaluate the fitness
contribution of every single gene under sabibitory TMP and/or
SMX. We further studied the effects of these antibsoon cell
morphology and membrane permeability.

Results: Our research yielded intriguingauts regarding how two
different bacterial specie§. coli and A. baumannii respond to
TMP, SMX and TMPSMX. TraDIS found thaE. coli exhibited a
reduction inrespirdion gene mutants when exposed to TI8RIX,
while conversely, respiration gene mutantscreased in A.
baumannii. Additionally, there was a substantial decrease in
mutants related to ribosomal functionality, cell shape, and division
within A. baumanii, while E. coli did not demonstrate this trend.
TraDIS also identified gene®.g. ihfB, mreB) that contribute to
fithess under TMP and SMX, yet are not known drug targets or
associated with resistance to either drug. Beyond these genetic
findings, we #0 obseved hat SMX seemed to permeabilize the
cell membrane oE. colibut notA. baumanrii Cell shape changes

in response to the antibiotics also varied between organisms.

Discussion: Our research suggests that TI8RIX elicits distinct
physiological esponsesn E. coli and A. baumannii While it is

well documented that antibiotic combinatieffeds an vary
between organisms, this is the first detailed exploration into the
underlying responses that could give rise to these differences. It
emphasizeghe needfor a nuanced understanding of antibiotic
interactions within different organismsdgitionally, our findings
relating to effects outside the folate pathways underscore the need
for further studying of drug mechanisms, even for albwn
antibioics, to develgpp more effective and tailored therapeutic
strategies.
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Introduction: Infections caused by mtidrug-resistant (MDR
bacteria ae an ongoing threat for our healthcare system, and new
antimicrobial compounds are urgently needed to tackle this threat.
A promising new class of antibiotics ardnla@rotonils, highly
lipophilic tricyclic macrolides prodwed by tle myxobacterim
Sorangium cellulosum Chlorotonil A (ChA) was shown to exert
promising activities against major Gragositive nosocomial
pathogens such @nterococcuspp. andStaphylococcsl aureus
However, the applicability of this compound agikbiotic is largely
hampered by its poor solubility in aqueous solutions. In order to
enhance its water solubility, a number of seymthetic
compounds were created (1). The frontrunner derivativ0182,
which possesses a nearly 16061 increase in wr solibility
when ompaedto ChA and maintains its high activity in the sub
pg/ml range against selecteffinterococcusspp. or S. aureus
isolates was tested here foriitsvivo applicability.

M ethods: Broth microdilution assays were performed to datae

the MICqo of WH0182 aganst sets of clinicalEnterococcusspp.

and S. aureus isolates including Vancomyciresistant and
Methicillin-resistant variantsi.e. VRE and MRSA/VISA). Time

kill kinetics assays were carried out to identify whether WH0182 is
bacteritcdal or bactdostatic. Potential cytotoxic effects of
WHO0182 on eukaryotes were determined in Danio rerio larvae and
human cell culturdased assays. Tl vivo activity of WH0182

was testd in aS. aureusbased murine foreighody infection
modé.

Resuls: Our MIC analysesrevealed MIGso values of 0.1 and 0.2
pg/mL for WHO0182 againsEnterococcusspp. andS. aureus
respectively. Time kill curves indicate a very fasting
bactericidal dect of WH0182 with a complete killing of the
bacterial c# population within <30 min when bacteria were
challenged with WHO0182 concentrations of 2 x MIC and higher.
We could not observe signs of obvious pore formation or changes
in membrane potential. Vm applied in human cell lines and
zebrafish larvae, respively, no signs ofmitochandrial, cardio or
hepatotoxicity were observed with WH0182 up to a concentration
of 8 pg/mL {.e.40 x MIC). Treatment 08. aureusSA113 infected
catheter fragments ieged into the flanks of mice with WH0182
(25 mg/kg applid subcuaneously onceerday for 6 days) allowed

for a nearly 4logio reduction in bacterial loads at the catheter and
in the surrounding tissue when compared to straated mice.
Notably, treatmst efficacy of WH0182 was even superior over
that of the eserve atibiotic Linezolid.

Condusion: Our findings presented here identified the
semisynthetic ChA derivative WHO0182 as a highly promising
candidate for drug development that might be used ifutiiee for
the treatment of infections caused by Gipostive MDR-
pathogensich asVRE and MRSA/VISA.

f (@) Hofer, W. et al Angew Chem Int Ed Engl.
61(30):€202202816.
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Development of resistance to Ceftazidime/Avibactam in
blaoxaz44-carrying Escherichia coliduring therapy, associated
with mutations in acrB and mrdA

*K. Koge?, N. Weidnet

tUniversitatsklinikum Heidelberg, Zentrum fiir Infektiologie, Mikrobiologie
Heidelberg, Germany

Background: Here, we report am vivo development of resistaa

to ceftazidime/avibactam during therapy in a critically ill patient
with bloodsteam infection caised by carbapeneresistant,
blaOXA-244-carrying Escherichia coli Since the first isolate
(ec_1) was susceptible, antimicrobial therapy  with
ceftazidime/sibactam was initiated. The subsequent isolates
recovered from the patient inp@iiod of 5 weeks, e_3 to _8, had
considerably higher MICs (Figure 1).

Methods: Ceftazidimeévibactam MIC was determined using the
broth microdilution and the Etest methodldoting the EUCAST
standards. Comparative genomics analysis between
ceftazidmehvibacem-suscepble (ec_1 to _2) anetesistant (ec_3
to _8) isolates was performed byG8 using the lllumina MiSeq
platform to identify potential resistance mechanismse W
performed a serial passage experimesihg the clinical
ceftazidime/avibacta-susceptible isolate (ec_1) to validate then
vivo finding. In this experiment, subcultur€s50) were performed
daily from an initial liquid culture while doubling the aritibic
concentration in the liquid media.

the

Results Alignment of the core genomewvealed the same MLST
(ST405) and a close genetic relationship with SNPs ranging
between 0 an@3 among the isolates, confirming a common clonal
origin (Figure 2). All strains &rboured OXA244, CTXxM-15, and
TEM-1B as Rlactamases. Comparison of the draftnomes
revealed misense mutations in the resistant isolates in three genes,
mrdA which enedes a penicillirsbinding protein 2 (PBP2gcrB,

an efflux pump gene; amilpl, which encodes an outer membrane
lipoprotein (Figure 1). In isolate ec_3, we dédelanutations only

in acrB andnlpl. There were no alterations inl&tamases nor in
PBP3, wlich have been attributed to ceftazidime/avibactam
resistance iiE. colibefore. Inthe serial passaging experiment, we
observed the emergence of resistant isslatarting from the
subculture step at a ceftazidime/avibactam concentration of
2 mg/ L .entAflthe garengenome of the parental (ec_1) and
the resistant mutant isolate (ec_1_mut) revealed alterationslid
andacrB, confirming the finding in clinicalsolates. The resitant
mutant derived from ec_1 showed mutations at different sites in
thes genes compared to clinical isolates.

Discussion This is the first report demonstrating the vivo
emergence of resistance to ceftazidime/avibactak itoli due to
alterations inacrB and PBP2. We are currently performing fithess
cost, gene expressi@nd sitedirected mutagenesis experiments to
determine the separate impact of both genes and different
mutations iracrB on the resistant phenotype.

Figure 1 MIC of the examined isolées and mutations in the genes
that altered in comparison to the initial ceftazidime/avibactam
susceptible isolate (ec_1)

Figure 2 Maximum likelihood phylogenetic tree and SNP matrix
based heatmap showing the variation in the core geraws
beween examied isolates
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MOI and multiple -dosage effect of a nopropagative phage
based delivery of CRISPRCas9 designed to resensitize
carbapenemresistantE. coli

*T. Tagliaferrt, T. Schwah H. P. Hor2

'RWTH Uhiversity Haspital Aachen, Institute of Medical Microbiagyy,
Aachen, Germany

Introduction: The development of new strategies to target
antibiotic resistant bacteria has been fostered due to the current
antimicrobial resistance crisis. While conventionatiraicrobial
therapes select for antimicrobial resistavctera, CRISPRCas9

can be used to reduce or eliminate resistance determinants in a
target microorganism, keeping the recipient bacteria alive and
preventing microbiome dysbiosis. An efficient igdety of the
CRISPRCas9 to bacteria colonizing the gutpresenin biofilms,
however, remains a challenge. The goal of this study was to
develop a noipropagative phagbased system for delivering
CRISPRCas9 into carbapenemsistant. col..

Methods: A phage muant was onstructed based on homologous
recombnation and counter selection. The CRISERS9 plasmid
was constructed using Gibson assembly and contains a sgRNA
targeting carbapenem genes. Phage packaging efficiency with
CRISPRCas9 was evaluatedwith dPCR. Cell suwival,
transduction efficiency and 4gensitzation were testedn vitro

with different multiplicity of infection (MOls, from 16 to 10%).

The effect of one, two or three consecutive administration of
CRISPRPhages was also evaluated.

Results The CRISIR-Cas9 plasmid was packed with a oatif ~
1:5. The highest transduction efficiency of3@as obtained with
the MOI 10%, however it was associated with lower cell survival
rates, in both targeting and ntargeting CRISPHPhages. fis
indicaes a killng sideeffect correlated to the phagMOI ard
independent of the CRISPRas targeting. WT bacteria outgrew
the CRISPRCas9carrying bacteria overtime. After 24 hours
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without antibiotic selection for the CRISRRas9 plasmid, there
was a 5-log rediction in the abundance of the CRISRRs9
carying baderia. This was expected, as the CRISP&9 is not
harboured by a conjugative plasmidUpon CRISPRCas9
transduction with an MOI 1§ an initial 49% resensitization was
achieved, whichnicreased afr 3 hous of incubation to a 90%,
and reachig the hghest resensitization rate of 99% after 7 hours
of treatment. Regarding the multiple administration of phages, a
significant higher number of CRISP®as9 transduced cells was
achieved when3 dosages wre admirstered. Additionally, no
difference n the resensitization rates was observed, indicating that
3 dosages do not generate more CRIERR9 resistant cells when
compared to single dosage.

Discussion Future experiments aim at evalugtirnthe re-
sensitizationin complex environments, such as theestnal tract

of animals, which represent important reservoirs of antibiotic
resistance genes.
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Heterogeneous response of MDRIebsiella pneumonia@gainst
phage LAPAZ and identification of two putative phage
encoded depolymerases
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Introduct ion: Recently, we have isolatednavel phage "LAPAZ"
(Drexlerviridae, Webervirus) with lytic activity against several
capsular tpes of Klebsella preumoniae (KP). Here we
investigated changes in antibiotic susceptibility of multiple phage
resistant cloneand aimed at the identificatioof phagederived
depolymerases (DPOs) targeting the bacterial capsule.

Methods: Six multidrugredstat (MDR) KP  drains,
encompassing four capsular types were used in this study.
Antibiotic disc diffusion assays and-tBsts of ampicillin (AM),
ceftazidme (CAZ), ciprofloxacin (CIP), gentamycin (GM) and
meropenem (MEM) were performed with phagdstant clones.

The identification of putative phagencoded recombinant DPOs
was assessed hig silico analysis from wholgenane sequence
data. Mutations occting in candidate genes were verified by
Sanger sequencing. Recombinant phageoded proteins ave
gererated ly molecular cloning into an expression system.

Results A total of 30 potentially phageesistant clones derd
from four KP strains were isafed, out of which 14 clones were
verified as stable phagesistant. Antibiotic tests showeddreed
antbiotic sugeptibility against CAZ, GM, and MEM for all clones
except for one which displayed an increased susceptifit CIP.
The pattern of antibtic sensitivity changes was unique for each
clone. On sensitive bacteria halo appearance d/avith strongest
halo formation visible with capsular type 2. This aligned with the
identification of two genes in the genomeLAPAZ (orf69 and
orf72) encodig for putative DPOs, the first of which sharing
highest sequence identity of 70 % with a capstyipe 2-specific
DPO (YP_010115729). During lab experiments, two -nhon
synonymous mutations occurred arf69, indicating gene duct
activity and possible adggtion to the hosts. The second putative
DPO (orf72) shared sequence identity with a charactef2PO of
around89 %, specific for capsular type 63 (YP_009226010). Both,
orf69 andorf72 have been cloned into an E. coli eagsion system
and are currentlybeing investigated for their lysis potential,
specificity, and resistance emergence followed &myibiotic
sensilvity alterations.



Discussion This work shows a versatile host response to the phage
attack as all resistanclones displayed individual dhiotic
sensitivity changes. This indicates that KP has an arsenal of-phage
defense options, inguling plagebased pproaches in clinical
settings. We hypothesize that the putative DPO encoded®yis
specific for capsar type 2, while the specificitpf the DPO
encoded byorf72 has yet to be elucidated. Given that phage
LAPAZ can infect at leadour different capular types, it is likely

that additional DPOs are encoded within its genome. Since DPOs
are candidates adternative antimicrobials, furtmeresearch on
their lytic potential, resistance development and antibiotic
interactions is pronsing.
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A novel Serratia marcescenbacteriophage from South Africai
a tool to tackle produce associated antibioticesistant Serratia
marcescen?®

*C. Dapuligd, M. Clausseh S. Schmidt

tUniversity of KwaZuleNatal, Microbiology, Pietermaritalrg, South
Africa

Introduction: Serratia marcescengfamily Yersiniaceag is an
opportunistic pathogen causing nosocomial infections in humans,
potentially putting consumers at risk if present on maliya
processed fresh produce typically consumed r@wnarcesces

can form biofilms on surfaces, increasing its tolerance to biocides
and disinfectants, rendering its control and removal in food
production environments difficult. The presence of antibioti
resistant strains of this opportunistic pathogen @shiprodiwce
affects food safety and is a reason for concern. Therefore, this
study explored a newly isolated lytic bacteriophage as a possible
tool to control and eliminate this opportunistic pathogemen
present on the surface of tomatoes.

Methods: Lytic phages vere isolatel using the double layer
method and an antibiotiesistant Serratia marcescenstrain
(Toml) originating from tomato as the bacterial host. Water
samples from the uMsunduzi Riversed for irrigation by nearby
vegetable farms, served &®oculum. Lytic phage isolates were
obtained from plaques, and the phage morphology was
characterized using transmission electron microscopy (TEM). The
genome of one selected phadggerratiaPhage VR - was analyzed
along with host range, physiochemicgéhkdity (temperatue and
pH), and ability to inhibit and destroy biofilms (crystal violet
assay). Finally, the effectiveness of the selected phage in reducing
the S. marcescenkad on the surface afontaminated tomatoes
was analyzed.

Results Phage WR waassignedto theclassCaudoviricetebased

on its icosahedral capsid and contractile tail revealed by TEM. It
showed a narrow host range, lysing oBlgrratiamarcescenand

no otherEnterobacterale tested. Based on the analyzed genome,
Serratia phage WR belorgs to the ¢ass Caudoviricetes with a
genome size of 67.9 kb and a GC % of 4%6rratiaphage WR
genome exhibited the highest sequence similarity to the similarly
sized genome of phag@erraia MTx (GenBank: MK618717). The
genome ofSerratiaphag WR lacksundesiable genes responsible
for lysogeny, virulence, and antimicrobial resistance. -6tep
growth curves indicated a burst size of about 104 viral
particles/bacterial host cell, with aténcy period of about 25
minutes. The phage was stalileiveen8 @4 0e C a ndl
Biofilm formation over 96 h (24 h interval) was reduced
significantly, and existing biofilms formed . marcescensere
destructed compared to controls with inactivatedvithout phage
particles.S. marcescengiable countswvere reduced by about 2.2
log after treating (24 h) experimentally contaminated tomatoes with
Serratiaphage WR.

pH

Discussion We showed that the lytiSerratia phage WR (class
Caudoviricetes could redge the burden of antibioti@sistant

55

Serratiamarcesces on tomatoes and destructed biofilms formed.
These characteristics highlight its potential as a tool to ta8kle
marcescensenhancing the safety of reattyeat produce from
farm to fork.
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Characterisation of PVL-positive Staphylococcus argdrus
from the United Arab Emirates
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Introdu ction: Staphylococcus argenteuis a recently described
staphylococcal species that is relate®t@ureusut that lacks the
staphyloxanthin operon responsible for the synthedisthe
"golden”pigment inS. aureuslt is able to acquire both, resistance
markersincluding SC@necelements and mobile genetic elements
carrying virulenceassociated genes fro8 aureusThis includes
those encoding the Pantdfalentine leukocidin (PVL)which is
as®ciaied mainly with severe and/or recurrent staphylococdal sk
and oft tissue infections. Here, we describe the genome sequences
of two PVL-positive S. argenteussolates from the United Arab
Emirates.

Material and methods: Two S. argenteussolates werefound
during a study on nasal colonization and environmental
contamination in academic dental clinics in the United Arab
Emirates. They were identified by microarray hybridization which
also allowed detection of PVL genes and assignment dioreal
complex within S. argenteusBecause of these results, both were
sequenced using Oxford nanopore technology. This also
demonstrated the presence of temperate/lysogenic phages in the
staphylococcal genomes. Therefore, phages were induced by
mitomycin C treatment, subpcted to transmission electron
microscopy and sequenced.

Results: Both isolates were assigned $o argenteu$T2250. The
presence of core genomic markers and genomic islands was in
accordance with this assignment. They lacked i8€¢klements,

but habouredl a PVL prophage essentially identical to the
publishedseqienceof phiSa2wa_st78 (GenBank NC_055048), a
PVL phage from an Australia®. aureuslonal complex 88 isolate.
Beside the PVL prophage, one isolate carried another prophage.
Thesecond isolat caried two additional prophages, and the region
between thsetwo prophages was inverted. This "flipped" region
comprised about 1,082,000 bp, or more than a third of the strain’s
genome, and it included the PVL prophage.

Discussion: Tempeate phages caribute to the virulence
properties of their bacterial hostd here we describe a case in
which PVL phages even crossed a species barrier transmitting PVL
genes into &. argenteudineage. This observation highlights the
need for a corrdcidentificaton of S. argenteusunder routine
conditions. PVLpositive S. argentewts have previously been
obgerved in Overseas France, Thailand, Myanmar and the US. It
can be expected that any emerging pathogen will sooner or later
also be identified in sth a cosmopdian ®tting as Dubai/UAE.
Besides, we observed a emegabas@enomic inversion. Such a
phenomenon has, to the best of our knowledge, been described
only once, in a Russian CC8 MRSA strain (doi:
10.1371/journal.pone.0164168) where it was didko a presere

of IS256 sequences rather than to prophages.
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New bacteriophages against Enterobacter cloacae
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Increasing antimicrobial resistance of bacteria poses a problem for
human health. In 2017the WHO published a list of 12 bacterial
families that should be given special attention. Adowly, the
Enterobacterales, includirignterdoacter(E.) cloacae were ranked
critical with the highest priority.E. cloacae belongs to the
ESKAPE group of mitidrug-resistant nosocomial pathogens and
may cause pneumonia, wound, urinary tract, and blktogam
infections, and also meningitis in net@s In his projed, six
different E. cloacaebacteriophages were isolated from sewage
water. Five E. cloacae bacteriophages were assigned to the
Siphoviridae by transmission electron microscopy. In addiboe,
isolated bacteriophage belongs to the rareup of Padoviridae
among the Enterobacter bacteriophages. The isolated
bacteriophages displayed very short cagdon times of 515
minutes, latency times of 10 minutes, and high numbers of
progeny phagge which is advantageous for therapeutic puepos
The tost spectum of the isolated bacteriophages against 54
different isolates of E. cloacae and E. cloacaenmlex was
analyzed and spanned from 42 % to 68 % of the isolates. Different
phages in a phageocktail achieved the maximal effect: the mix
was lyticaly acfve against 93 % of the E. cloacae isolates and 71
% of the tested E. cloacae complex strains. édwoer, the phages
were tested for prevention of biofilm formation and reduction of
pre-existing biofilms. Here, they were able to reduce bioSl by

up to 99 %. The bacteriophages maintained their activity without
significant loss over months when stored4a°C. These results
suggest that the phages isolated may potentially serve as a
therapeutic aérnative for antibiotiaesistant infections.
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Indication for a newly isolated bacteriophage genus with lytic
activity against multidrug -resistant E. coli
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Introduction : Next generation sequencing approaches of recent
years haveshown atremenaus diversity of phages in nature, many
of which have escaped isolation efforts so far. This study focused
on the metagenormassisted, targeted isolation and characterization
of anE. coli phage ("Jab") which is only distantly related tawum

phages

Methods Phage Jab was initially identified by metagenome
analysis in an enrichment from a slurry sample using a MDR
coli strain as a host. Targeted isolation of phage Jab was then
achieved ly consecutive rounds of enrichment steps usinge.an

coli host previously made resistant against the more abundant
phages. The complete genome sequence of phage Jab was obtained
by combining Oxford Nanopore Technology long reads and short
lllumina reads. 8quence similarity searches were conducted using
Nucleotide BLAST searches against sequences in GenBank NCBI
databases. Additionally, a genome map and a phylogenetic tree
were constructed to determine the phage's evolutionary relationship
to otherknown plages. Host range and temperature stability were
evduatdl, as wellas phage morphology.
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Results Multiplying BLASTn query coverage by percent identity
yielded less than 50%, (ICTV criterion) overall nucleotide
similarity to other phage recordsh& best hg were 30.15%, and
5.63%, nucleotide identity withEscheichia plage UPECO06
(MW250786) and Pantoea phage vB ExiM F5M2A (OL744220),
respectively, indicating that this phage may represent a novel
genus. Phylogenetic tree reconstruction based gmagire gees
support the categorization of the phage intargle group. The
genome of phage Jab consists of 142009 base pairs encoding a total
of 249 protein coding genes and five tRNA genes. The majority of
the 249 predicted protein coding genes enchgpothetial
proteins without a known function, 71 proteinere aanaatedwith
putative functions.

The phage productively infected 30% of tested strains including
MDR E. coli. Notably, transmission electron microscopy revealed
unique spherical structurdmund to lhe phages” tail fibers, after
inoculation with soméutnotall bacterial strains (Fig 1).

Discussion Utilizing uniform culture methods poses the danger of
selecting genetically related phages that multiply best under
prevailing laboratory catitions to tke exclusion of novel, less
characterized phages. @hphectypic and genome analysis of
phage Jab provide valuable insights into its genetic and biological
features and evolution. These findings present opportunities for
further exploration ofts potentialfor medical applications. Due to
current taxonomicriteria phge Jab likely represents a new genus.
We speculate, that the observed spherical structures attached to the
phages tail fibers are vesicles, produced by infected bacteria as a
defense strategy.

Fig. 1
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DNA damage upon bacterial and viratbacterial infection
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Introduction : Ubiquitination is a psttranslationa modification

that affects protein funictn, staility, and localization thereby
balancing protein synthesis and degradation. During infection
ubiquitination is crucial in regulating host cellular signalling
pathways to swport pathogen regnition, cleaance and an
efficient immune response. Rgratoly infections caused by
pathogens such &treptococcus pneumoniaad influenza viruses
represent significant threats to global health. Understanding the
intricate  molecularmechanisms undeilyg these infetions is
crucial for developing novel thapeutic strategies.

Method: Lung epithelial cells are the first line of defence in
respiratory infections. Therefore, we analysed the ubiquitination
system in the human alveolar émtial cell line /49 and in
human primary small airway epithelial cellSAEC) upon infection
with Streptococcus pneumoniand Influenza A in single and
viral-bacterial coinfections. Moreover, we monitored changes in
the abundance of ubiquitinating enzgsnon protein levevia LC-

MS and immunoblotting as well as on RNA leveliavgPCR
Detailed analysis of E3 ubiquitin ligase function during bacterial
infection was performed by overexpression and CRISRR9
knockout.

Results Analysis of host cell proteirubiquitination duing S.
pneumorae infection revealed a significant redian in the pool

of polyubiquitinated proteins. We identified bacterial produced
reactive oxygen species (ROS) as critical effectors interfering with
ubiquitination. E3 ubiquitin ligses are responsgbfor the trasfer

of ubiquitin moieties to target pmhs. Consistently, we observed a
downregulation of several E3 ligases during infection, amongst
them HERC4. By infecting A549 cells with the mutant str&in
pneumoniaeae pxB, which is characterizedby reduced ROS
production, we could confirm that the ciggss in HERC4
expression levels are mediated by R@Rase uponS.
pneumoniaeinfection. HERC4 downregulation was even more
pronounced in the virddacterial coinfection with influgza A virus
(IAV) and was accompé&d by an accumulation of phosphorylated
histone H2A.X, a marker for DNA doublstrand breaks. In
contrast, overexpression of HERC4 pri®r pneumoniaénfection
resulted in reduced RG8duced DNA damage and an increased
histoneubiquitingion pointing b a role of HERC4 in DNA
damagerepair. Q@rrenty, ubiquitin ligase expression levels are
analyzed in samples obtained from patients \Bitipneumoniaer
IAV single infection and virabacterial coinfection.
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Discussion In summary, we iderfied a mechanis, how S.
pneumoniaénterferes with théhog ubiquitination system through
secretion of ROS. Based on our results, we propose HERC4 as a
potential marker for predicting the outcome $f pneumoniae
single and coinfection. Finally, tools fatabilizing HERC4 may
serve to atteuate disease symphs, in particular to dampen
aggravation of IAVinfection by bacterial coinfection.
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A general mechanism of the introduction of infectionand
inflammation -induced genomic mutations

*A. Haimovicit, K. Louden, J. Greg§ M. Badt, G. Hacket

tUniversity Hospital and Medical Center Freiburg, Institute of Medical
Microbiology and Hygene, Freiburg i. Br., Germany

Introduction: Some specific infections as well as chronic
inflammatory processesrea recognized drivers of oncogenic
mutations and caec. In sone cases, bacterial or viral mutagens or
oncogenes have been identified, suchttesE. coli secondary
metabolite colibactin and the proteins from human papillomavirus,
E6/E7. It is conceivablghat all oncogenic infectious agents
possess their d@ividual mutagenic factor. It is however also
possible that a general mechanism operatesany or all cases of
infection and inflammation, which would be halrived and
which would be activated in lathese situations. The caspase
activated DNAse (CAD)s such acandidate. CAD is a nuclear
DNAse, which is activated by stbthal activity of caspases in
infections with all tested pathogens. CAtivity generates DNA
single and double strand breakghe genome.

Methods: We tested infectious agents witnown onagenic
properties as well as inflammatory factors for GA&livation and
mutagerc activity. We further used a synthetic system where we
can directly activate CAD in human cells, as well ashpgen
induced activation of CAD. We tested the hypesth that CAD,
despite being a nespecific DNAse, may introduce mutations that
have a nosrandom pattern and that may correspond to mutational
signhatures known to occur in human cancer.

Results: TNF andIFN-b activated CAD and induced micronuclei,
signs d& chromosanal instability. IFNb was able to introduce
CAD-dependent genomic mutatior&monella entericaa known
oncogenic bacterium, also introduced GABpendent mutations,
and HPV E6/E7 caused CA@ependent signs of chromosomal
instability. Repeateddivation of CAD, either by direct activation

or through infection withHelicobacter pyobri, led to mutational
patterns in human cell lines that were not random but that
corresponded to the mutatiorgignatures of some human cancer
entities.

Conclusion: The datasupport the view that CAD is activated by
infectious stimuli and by soluble flmrs commonly present in
inflammation. CAD can introduce persistent genomic mutations
that are not random but theonform to a characteristic mutational
profile. The preeence of this signature in human cancer genomes
suggest that CABnduced mutagenesisowtributes to human
cancer. CAD activity may be a factor that unites multiple situations
of infection and inflammationlinked oncogenicity.
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Repurposing an anti-cancer drug for host-directed therapy of
persistent staphylococcal infections

*V. Winstef?, E. Abf, C. Radd
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Staphylococcus aureus a dangerous Grapositive pabtogen that

is associateavith significant morbidity and mortality rates in the
human population. Despite major advances in disease diagnostic
and antibiotic therapy, infections caused by dregjstantS. aureus
remain a lading cause of death worldwideeteby requiring novel
approaches against which staphylococci cannot develop resistance
mechanisms. Here, we developed a unique -tliostted
therapeutic strategy to subvert a refined immawaasive maneuver

of S. aureusby repurposing a clinical phase hé welttolerated
antkcancer agent that blocks crucial elements of the mammalian
nucleoside salvage pathway. Specifically, we demonstrateotil
administration of the anttancer drug at concentrations similar to
those equired to block tumor developmiein mice shields host
immune ells from the cytotoxic effect of staphylococcal and host
purine salvage pathwetargeting deatteffector
deayribonucleosides thereby providing significant protection from
antibioticresistan S. aureusin a mouse model obloodstream
infection. @naurrently, we illustrate that the protective effect of
the novel pathoblocker correlates with the accumulationeattd
effector deoxyribonucleosidesistant tissue macrophages within
deepseated bscesses, a phenomenon that mtas eradication of

S. arreus in the infected host. Overall, our discoveries provide
proof of concept that selected determinants of the madiamma
nucleoside salvage pathway serve as druggable targets in the host
to improve saphylococcal infection outcomesd public health.
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Extracellular DNA plays a critical role in Staphylococcus
epidermidisescape from human macrophages

*S. Weilkelbery A. Both', H. Rohdé

tUniversity Medical Center Hambu#ppendorf, Institutef Medical
Microbiology, Virology and Hygiene, Hambur@grmany

Background: Over the past decades, the human skin colonizing
bacteriumStaphylococcus epidermidig|as been documented as a
major cause ofiospitatacquired infections. Despit. epidermidis
lacks dedicated programmes/factors for virulence angiovd is

the leading causative pathogen in central line associated blood
stream infections and prosthetic joint infections, causing
approximatef 30% of these infections. Biofilm formation has been
shown to be of key importance for immune evasion indbrigext.

Objectives The main objectives of this study was to characterize
the importance of specific biofilm matrix components for
interactions btween sessil8. epidermidigopulations and primary
human macrophages, and to unravel mechanisms supp&ting
epidermidis evasion from phagocytic uptake.

Methods: Primary human macrophages isolated from buffy coats
were infected with differenS. epiderndis strains. Phagocytosis
rates, macrophage polarigat and TLR involvement were
analyzed by confocal lasscaining microscopy, FACS and gPCR
analysis. Furthermore transcription and protein levels dff3}l
TNF-a, II-6 and 1}10 were assessed and a REg®xperiment was
carried out.

Results The ability ofprofessional phagocytes to uptake sesSile
epidermidis consatia is modulated by the biofilm matrix
composition, with PIA and eDNA as key players. It could be
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shown that eDNA present i8. epidermididiofiims can alter the
macrophage polarization and oprinflammatory activation via
TLR9 recognition. AfterS epidermidis infection TLRmediated
DNA sensing is critical for macrophage reprogramming and
specific upregulation of antiiral immune pathways.
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Autophagy controls Salmonellainfection via p38¥APX /MK2
signaling pathway

*A. Suwandt, M. B. Meror?, A. Kotlyaro\!, G. A. Grasst*, M. Gaestél
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Salmon#a is still a major cause of bacterial enteriméss in
humans and animals throughout the world. Sanémicrobial
resistant serotypes have emergedcwhaffecting the food chain
and global public health concern. Salmonellosis mostly has mild
symptomsbut sometimes can be life threatening dependbaamt
factors and the serotype &almonella Therefore,understanding
the mechanisms how host defense aystliminateSalmonellais
important in preventing and alleviating the burdenSefmonella
infectiors. In this study, we investigated the role of
p38VIAPK/MK2 in modulating the host cell susceptibility to
Salmonella infection. Inhibition of p38MAPK using BRB796 or
MK2 using PF3644022 led to a significant increase of bacterial
counts in Salmonella infected mouse embryonic fibroblasts
(MEFs). We observk similar effect in MK2deficient (MK2/-)
cells and cdé harbaing a kinase dead MKE79R mutant
(MK2KR). Interestingly, western blot analysis showed that MK2
cells have lower level of LC3 lipidation,hich is the indicator of
general autophagy; lowelactivated TANKbinding kinasel
(TBK1) phosphorylationon Serl?2; and p62/SQTMISer403
phosphorylation, Wich are important to promote the translocation
of p62 to ubiquitinated microbes and required foricedht
autophagy of bacteria, compared to MKZued cells.
Immunofluorescence analysis also revealetlioed colocalization

of Salmonellawith LC3 and 62 in MK2-/- MEFs. In addition,
inhibition of autophagy with bafilomycin Al (BafAl) showed
increasedacterial counts in treated cells in comparispDMSO
treated control cell. Furthermor8almonellaeffecor awA mutant
showed similar bacterial courits MK2-rescued and MKz2- cells.
Overall, these results indicate that p38MAPK/MHKi2diated
protein plosphorylation modulates the host cell suscejijbio
Salmonellanfection by affecting the autophaggtbways.
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DNA hypomethylation mediates the immune response to
urinary tract infection by uropathogenic Escherichia coli
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Introduction : Urinary tract infections (UTIs) are predominantly
caused by uropathogertitscherichia col(UPEC) that ca initially
colonize and persist in the uroepithelial cdtisming intracellular
bacterial communities. UPEC can downregulate multiple innate
immunity-related genes encoding cytokines and antimicrobial
peptides (AMPs) following pathogen recognition by [idte
receptors. Exactly, how UPEC can remodel host immegmnses

that determie disease susceptibility is poorly understood.
Epigenetic mechanisms like DNA methylation play a pivotal role
in the regulation of host gene expression in response to
environmertal stimuli independent of changes in the DNA
sequenceWe hypothesize that UPE infection can change pre
existing genomavide methylation marks to alter gene expression
in the urinary tract during UTI. We used a mouse cystitis model to
establish causalinks between DNA methylation and gene
expression includig proof-of-concept evidnce for a link between
hypo-/hypermethylation and expression of immune gene in UPEC
infected urinary bladder.

Methods: Female C57BL/6JRj mice were infected with the UPEC
strain CFTO73 via transurethral catheterization, and genomié& DN
and total RNA were islated from the mouse urinary bladders after
aseptic dissection. DNA methylation was examined in UPEC
infected and uninfected mice using the lllumina CpG Infinium
Mouse Arrg which enables singlaucleotide resolution
interrogation 6 over 285,000 methylédn sites per sample. Gene
expression in UPEdhfected and uninfected mice was analyzed by
transcriptome sequencing (lllumina). The differential methylation
of CpG sites anddifferential transcriptome analysis were
performed using R.

Results: CpG Infinium Aray and mRNA sequencing techniques
allowed us to identify over 5000 differentially CpG methylated
genes spread across the 22 autosomes, but only about 500
differentially expresed genes in CFTO7i8fected mice. We also
found that diferertial CpG methyldbn is associated with only 148

out of the 500 differentially expressed genes, while 397 genes were
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expressed independent of CpG methylation. We observed
upregulation of selcted immunity-related genes related to bacterial
recognition, cel signaling, apofwsis, and inflammation were
associated with DNA hypomethylation at the promoter regions. On
the other hand, the downregulation of gene related to tissue and
muscle developent in CFT073infected mice were associated
with DNA hypermehylation at the promar regions.

Conclusions The possibility that human pathogenic bacteria can
induce methylation (hypermethylation) and demethylation
(hypomethylation) of genes in mammals Hasena matter of
debate for decades. We provide compellingdence that UPEC
infection is accompanied by rapid changes in the geneide
DNA methylation in mice, which determines the upregulation of
selected immunity genes due to hypomethylation at tbenger
regions.
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Serotypespecific mutation inthe virulence factor EspL
identifies amino acid residue essential for EPE@nediated
RHIM protein cleavage

D. Rehrmanh A. Riebisch, *S. Muhlert

'RuhrUniversity Bochum, Molecular Immunology, Boch@ermany

Enteromthogenic Escherichia coli (EPEC) are @Gmnegtive,
norrinvasive gastrointestinal pathogens that cause severe watery
diarrhoea in infants. EPEC use a Type lll secretion system (T3SS)
to translocate effector proteins into the host celbsgt to subvert
host signding pathways. The effectorrgtein EspL is a cysteine
protease, which cleaves the host proteins RIPK1, RIPK3, and TRIF
in their conserved RHIM domain, thereby inhibiting
proinflammatory and cell death signalling. EspL is presicto
consist oftwo domairs: an Nterminal protease doamn with high
secondary structure homology to the cysteine protease effector
YopT of Yersiniaand a Gterminal ankyrirrepeatlike domain.

In an attempt to identify regions of EspL essential target
recognition, we usg C-terminal deletion constructs of Ekspand
determined that the last 150 amino acids were not required for
recognition/ cleavage of its targets RIPK1 or RIPK3, while the
deletion of additional amino acids impaired their cleavage.
Furthernore, random tram®son insgion mutagenesis suggested
that the protein structure was important for target cleavage,
irrespective of the amino acid sequence. By screening a collection
of clinical EPEC isolates, which adhered to target cells and formed
functional T3SSs, fortheir ablity to cleave RHIM proteinswe
identified several isolates which were unable to cleave RIPK1 and
RIPK3. Interestingly, these isolates belonged to the same EPEC
serotype, O55:H6, and encoded a single, conserved point mutation
within the proteasdomain ofEspL. Further experiments Whave

to elucidate both, the regions involved in target recognition, as well
as the functional consequences of the identified point mutation.
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Innate activation of human neutrophils andneutrophil -like

cells by the proinflammatory bacterial metabolite ADP-heptose
and Helicobacter pylori
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Lipopolysaccharide inner core heptose metabolitegluding
ADP-heptose, play a substantial @oln the activation of cell
autonomous innate immurresponses in eukaryotic cells, via the
ALPK1-TIFA signding pathway, as demonstrated for various
pathogenic bacteria [1,2]. The important role of LPS heptose



metabolites duringHelicobacter pyloriinfecton of the human
gastric niche has been demonstrétadgastric epithelial cells and
macrophages [3,4], Weitherole of heptose metabolites on human
neutrophils has not been investigated. In this study, weditm
gain a better understanding of theiaion potential of bacterial
heptose metabolite®f human neutrophil cells. To do so, we used
pure ADRheptoseand as a bacterial modeH. pylori, which can
transport heptose metabolites into the human ke#t via the
CagT4SS. Main questions werevhdacterial heptose metabolites
impact on the proifimmatory activation, alone and in the
bacterial contextand how they influence maturation of human
neutrophils. Results of the present study demonstrated that
neutrophils respond with high sensitivityo tpure heptose
metabolites, and that global regutati networks and neutrophil
maturation are influenced byepgos eposure. Furthermore,
activation of human neutrophils by livel. pylori is strongly
impacted bythe presence of LPS heptose metabolites iued
functionality of itsCagT4SS. Similar activitewere determined in
cell culture neutrophils of differe mauraion states and in human
primary neutrophils. In conclusion, we demonstrated that specific
hepbse metabolites or bacteria producing heggcesxhibit a strong
activity on celtautonomous inrta responses of human neutrophils.

1. GarciaWeber, D., Arrieumelou, C., 2021.ADP-heptose: a
bacterial PAMP detected by the host sensor ALPK1. Cell Mol Life
Sci 78, 1729.

2. Hauke, M., Metz, F., Rapp,, Faass, L., Bats, S.H., Radziej, S.,
Link, H., Eisenreich, W., Josenhans, C., 2088licobacter pylori
Moduates Heptose Metabolite Biosynthesis and Heptose
Dependent Innate Immune Host Cell Activation by tifué
Mechanisms. Microbiol Spectr, 0313222

3. Pfannkuch, L., Hurwitz, R., Traulsen, J., Sigul., Poeschke,
M., Matzner, L., Kosma, P., Schmid, Meye, T.F., 2019. ADP
heptose, a novel pathogessociated molecular pattern identified
in Helicobacer pylori. FASEB J 33, 908B099.

4. Coletta S., Battaggia, G., Della Bella, C., Furlani, M.auke,
M., Faass, L., D'Elios, M.M., Josenhans, C., denfBel, M., 2021.
ADP-heptose enabledelicobacter pylorito exploit macrophages
as a survival niche byuppressing antigepresenting HLAI
expres®n. FEBS Lett 595, 216Q168.
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High copper supplementation in piglets as a habitat filtering
factor aiding colonization resistance of postveaning
microbiome
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Wrocgaw University of
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“University of East Anglia, Norwich, United Kingdom

Introdu ction: Copper sulphate is nicreasingly used as a feed
additive in the pig industry since the Bldde ban on the use of
antibiotics as growth promoters. It is considered an alternative to
antibiotics, as it decreases the incidence of pmseaning diarrhoea
and increags the rate of éed conversion. The antimicrobial
activity of copper acts as an intestinal habitat filter affecting the gut
microbiota and even pathogens. We investigated the effddgh
copper supplemented pig feed on the development obhi@ne

and metabolite prodction in 4 6-weekold piglets, and copper
resistance in Enterobacterales isolated from pork.

Methods: Four-weekold piglets (60) were separated into two
groups and fé on det with high (therapeutic) or low (nutritional)
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levels d copper suphate. Faecal anples were collected
immediately prior to and on day 7 and 14 following placing piglets
on low or high copper diet. Metagenome sequence of total faecal
DNA was detemined wing short read shotgun sequencing and
metabolite levelswere ddemined by NMR. Méagenomic
analyses were performed with MATAFILER pipeline. Microbiota
were isolated from piglets on high and low copper diet using high
throughput culturomics methodand seguenced. Analysis of
copper resistance genes prevalenice pig microbiota and
Enteiobacterales from pork meat was performed with BacMet2.

Results Differences between high and low copper diet were
observed for the geneBifidobacterium Clostridium Escheichia,
Holdemanella Lactobacillusand SuccinatimonasA high @pper

diet affected faecal concentrations of formate, succinate and
branched chain amino acids (BCAA), which are important
metabolites for intestinal colonization by multiple pathogens.
Altered abundance of genes responsible for copper homeostasis,
formate and BCAA metabolism were observed in the gut
metagenome of pigs fed a high copper diet. 70 microbial species
(including 15 new species) were isolated from piglets on high and
low copperdiet. Decrease in abundance of selected microbiota was
associged with lower amount of goper resistance/homeostasis
genesCopper resistant Enterobacterales were identified in pork.

Discussion Our data indicate significant influence of high copper
supplenentaton as habitat filtering factor on piglet intestinal
microbiotaard their functionWidespread use of copper may have
led to development of coppeesistant foodborne pathogens and
decreased effectiveness of copper in the diet of piglets.
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Polysaccharides as promising targets for vaccination against
Clostridioides (C.) difficile infection
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Clostridioides (C.) difficile, which colonizéhe gut, replicate and
produce colitismediating enterotoxins once the commensal
microflora is disruptedfrequently cause antibiotiassociated
diarrhea (AAD). Although theresian incrasing need to control the
spread of this worldwide emerging infectjaifferent vaccination
strategies have failed so far to protect against C. diffindeiced
AAD. Furthemore, these vaccines did not prevent the colonization
of the intestinaimucosa wih C. difficile. Thus, novel vaccination
targets and strategies amgently required.

The celtsurface polysaccharides #SPSIl and lipoteichoic acid
(LTA) are expressebly different C. difficile strains. In contrast to
their enterotoxins, ifficile are not able to switch the structure of

Environment althesen dpolysadckarides.i &husas santibBdées a aghinst nthese f

polysaccharides might inhibit the colonization of the intestinal
mucosa by Cdifficile, we assessed the suitability of RPSII

and LTA as biomgkers andvaccines in patients and in pecénical
models. Thus, we first screed sera and stool samples from
patients using glycan microarrays. We did not only detect
antibodies agast all three polysaccharides, but also an inverse
correlation betweenrdibody tiers and the severity of AAD. While
patients with severe or prolongedlitis had significantly lower
antibody titers, patients with milder symptoms exhibited higher
IgA and IgG levels against R§ PSIl and LTA. Some patients
with low or undetetable antPS | and antPS Il or antLTA
antibody titers even suffered froraaurrent infection, but none of
the patients with high antibody titers. Based on our observation that
IgA and 1gG responses to RSPSII and LTA correlate with
clinical outcanes in paents with C. difficile infections, conjugated
synthetic oligosacchate antigens derived from all three
polysaccharides to CRM197, a carrier protein already used in



licensed conjugate vaccines against Streptococcus pneumoniae,
Neisseria meningiis and Femophilus influenzae. All
semisynthetic glycoconjugates induced lg@ibodies against the
respective glycan antigen. Mice vaccinated with either one of these
glycoconjugate exhibited significantly less epithelial exfoliation
and alterations ithe intesinal architecture, edema and hemorrhage
in the lamina propria, andraduced immune cell infiltration of the
epithelial layer compared to control mice. Correlating with the
reduced extent of intestinal damage, we recovered also
significantly les C. difficle CFUs from the intestines of
glycoconjugatevaccinated mice thafnom controls.

Thus, our data suggest systemic and mucosal IgA and IgG
antibodies against PISPSII and LTA as clinical markers for the
severity of disease in patients. As tleecinaton with PS 4, PS I+

and LTA- glycoconjugates protected infected midrom C.
difficile-induced colitis, all three polysaccharides represent
promising antigenic targets feaccination in humans.
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Development of antivirulence agents targetirg HilD, the
central regulator of Salmonellapathogenicity
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Salmonellosis is a major fodubrne illness caing approximgely
153 million cases and 300,000 deaths per year.KEevirulence
mechanism enabling negphoidal Salmonellato cause syemic
infection is its ability to invade and propagate withinthe intestinal
epithelium, thus increasing the risk ldé-threatenig bloodstream
infections. The invasionelated pathogecity of nontyphoidal
Salmonellais mediated by several secretion teys which are
mainly under control of the positive transcriptional regulator HilD.
A hilD-deficient Salmonellastran is unable ¢ express these
pathogenicity factors and is theref@arulent.

Here we report advances in the development of a seriesthetg
small molecules targeting HilD at low pM scale, subsequently
blocking the invasion ofSalmonellainto human host cells.
Through biochemical, biophysical, and eblised approaels, we
provide evidence on the mode of action of the compounds amd thei
binding mode to the target HilD. Based on the structural
characterization of the binding pocket and 2 rounds rofcktre
activity relationship analysis, structural analogues werienally
designed, among which optimized compounds with improved
activity were found. Pharmacological and mouse toxicity analyses
of the selected prkead compound demonstrated its safatyd
suitability for oral administration. Finally, we provide &m vivo
proof-of-concept using a mouse model 8almonella gastre
intestinalinfection.

HilD inhibitors will be designed as standalone drugs to reduce the
risk of an invasive infection in patits developig an enteric
Salmonellainfection, and to shorten hosalization time while
avoiding the use of direetcting antibiotics. Aconbination therapy
with standarebf-care antibiotics could also be considered for the
treatment of invasive and d@nibtic-resisantSalmonellanfections.
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Report of the national reference centre for multidrug-resistant
Gram-negative bacteriaon Carbapenemases in Germany in
2022

*N. Pfennigwerth, M. Cremanns$, J. Eisfeld, J. B. Han§ A. Anders, S.
G. Gatermanh
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Background: Multidrug-resistance in Enterobacterales
Psewlomonas aeruginosand Acinetobacter baumanniis of
utmog therapeutic importance since hardly any innovative
antimicrobal drug against gramnegative baierwill be
introduced wthin the next years. Among all resistance mechanisms
the spread of cadperemases is the most worrisome. However, the
correct identifcation of carbapenemases is still challenging and
molecular egiemiology of carbapenemases is riegl

Materials/methods: The German National Reference Centre for
Multidrug-Resistant Gramnegaé Bacteria offers the free service
of carbapenemase detection bacterial isolates with elevated
carbapenem MICs. All isoles are tested by a wide array of
phenotypic and moleculanethods. A bioassay based on ¢ede
extracts and WGS methods alloletcetection of still unknowrb-
lactamases.

Results: A total o 7.639 isolates were investigated for
carbapenemases at the iahdl Reference Centre in 2022.
Calbapenemases were foumdd796Enterobacteralestrains, 527
of P. aeruginosaand 507 ofA. baumannii The most frequent
cartapenemases irEnterobacteraleswere OXA48 (n=717),
NDM-1 (n=610), VIM-1 (n=338), KPG2 (n=328), NDM5
(n=278), OXA244 (=180), OXA181 (n=173) and KPE3
(n=169) which were also found in various combinations, e.g.
NDM-1/OXA-48 (n=103). Qher enzymes like OX&32, OXA
162 or GIM1 were found in less than 60 isolates eachPIn
aerwinosa, VIM-2 was the most frequentarbapenemase
(n =285), followed by NDM1 (n=69), IMP-1 (n=43) and GIM

1 (n=37). Other enzymes like VIM or IMP-13 were found in
less than 10 isoles each. OXA3 was again the most frequent
carbapenemase iA. baumannii(n = 285), followed by OX-72
(n=180). VIM-4, GES'11, OXA-58 and others were found in less
than 20 isolates each.

Conclusions: A variety of differeth carbapenemases is detected in
Germany. The molecular epidemiology in Germany still
significanty differs from observations made other countries like
Greece, ltaly or the USA with a predominance of OX& and
VIM-1 in Enterobacterales Compared to preous years, the
number of OXA48 and NDM1 detections increased significantly
since march 2022Furthermore, the observations of NE6 also
increased.
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Epidemiology of Candida aurisin Germany
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Introduction : Candida aurisis an emerging resistant fungal
pathogen with the ability to spread from patient toiguatand
cause nosocomial outbreaks. The COMI® pandemic has
resulted in additional amplificationfoC. auris global spred.
Severd countries currently report autochthonous spreading of C.
auris.



Methods: The NRZMyk is closely monitoring introductionsié
spreading ofC. aurisin Germany. All isolates are characterized
genetically and phenotypically fantifungal drug restance and
underlying mutations. Genetic relation of isolates is analysed based
on whole genome sequencing to detect patepatiant
transmission events.

Results Initial C. auris cases were linked to import of the
pathogen with p#ents transferred int@German lbspitals from
foreign healthcare institutions (1). While between 2015 and 2020
no more than 6 cases per year were repdddtie NRZMyk, but

this number increased to 12 in 2021/22. More than 50% of
isolations represent cal@ation. The majorityf isolaes belonged

to clade | and more than 80% are resistant to fluconazole. One
primary isolate was also resistant to echino@aend harboured a
corresponding mutation of the target gene FKS. Database analyses
of NRZMyk documated cases and the ARftabaset the RKI
show, that currently case documentation is incomplete (2). In
addition, data suggest likely transmission eventsGermany in
addition to transmission events documented by the NRZMyk (3).
Genotyping of C. auris fooutbreak documentatiois demading

and requires whole genome sequencing for reliable typing. The
analysis of ten serial isolates from four patients @faasmission
event in a Germany tertiary care revealed relevant phenotype
variation even among cldgerelated isolates.

Conclusion: The occurence ofC. auris in Germany must be
monitored closely to slow down further spread. To enable rapid
action, recomrmandations for management of individual auris
cases or potential transmission events have beeirsipethlby the
NRZMyk together wit the NRZ for Surveillance of Nosocomial
Infections (4).

(1) Hamprecht et al., Candida auris in Germany and Previous
Exposue to Foreign Healthcare. Emerg Infect Dis. 2019;
25(9):17631765.

(2) Aldejohann et al., Rise in Cdida auris cases andrdit
nosoomial transmissions in Germany. Dtsch Arztebl 2023;
ONLINE first

(3) Aldejohann et al., Expert recommendations for prewantnd
management of Candida auris transmission. Mycoses.
2022;65(6):596698.

(4) Hinrichs et al., Seoessful control of Catlida aurs transmission
in a German COVIELY9 intensive care unit. Mycoses.
2022;65(6):643549
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The new consultant laborabry for human pathogenic vibrios
*S. Dupké, D. Jacob M. LabrenZ

'Robert Koch Institute, Centrerf@iological Threats and Special
Pathogens / Highly Pathogenic Microorganisms, Berlin, Germany
2Leibniz Institute for Baic Sea Research, Rostedkarnemiide, Germany

Vibrionaceaecomprise a large number of different specteslve

of which are known to é pahogenic to humans, includinthe
causative agent of cholerdibrio (V.) cholerae Cholera is caused
by cholera tox-producingV. choleraeof serograps O:1 and
0:139.V. choleraeof all other serogroups, as well ah@t human
pathogenic species ttie genusVibrio, are also callé noncholera
vibrios (NCV). These occur in saline waters of Germany and
Europe and are dzoming increasingly important asausative
agents of wound infections. In Germany, infections with NCV
occur more frequently during éhsummer months in waters with
temperatures above 20 °C. The Baltic Sea is particularly affected,
but also slightly salie inland waters. Starting from wods or
injuries of the skin barrier, invasive, transboundary infestimay
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develop, which require digatory surgical treatment. Oasionally,
infections withV. vulnificusare even fatal in immunocompromised
individuals.Eight deaths from NCV infectiorsccurred nationwide

in the years 2018 and 2019, which were charasdriby long
periods of hot sumnmeveather (Brehm, 2021). Sinchdre was no
mandatory reporting of NCV in Germany until March 2020, a high
number of unrported infections in recent yeamsust be assumed.
There has also been no comprehensive MNE§Ccific
ervironmental monitoring to dateso hat the actual risk posed by
NCV to public health can currently only be inadequately assessed.
Here, the newly appoied consultant laboratory for huma
pathogenic vibrios is presented: in the context of previous psoject
on vibrios and in the coursé the current activities, the oarrence

of NCV in the environment, as well as the characterization of
virulence factors of clinical isolates in comparisonto
environmental isolates, will be investigated. An investigation of
water and sediment samples frtime Baltic Sea area in and anuadi

the area of Warneminde in summer 2022 could thus show the
presence of a variety of é&rent NCV during the summer mosth

at different locations. Over time, there was evidence that the
composition of different Vibrio spedes varied depending on
environnental factors such as temperature and salinity of the water.
The isolates obtained durinthe studies were first identifieds
NCV by phenotypic analyses and species identification by
sequencig of the rpoB gene, followed by whoe-genome
sequencing. The alyses of the sequences obtained are currently
ongoing, but will provide valuable inforrian on NCV naturally
occurring inGermany.

Brehm TT, Berneking L, Sena Martins M, Dupke S, Jacob D,
Drechsel O, Bohnert J, Becker K,rdtne A, Christner M,
Aepfelbacler M, Schmiedel S, Rohde H; German Vibrio Study
Group. HeatwawvassociatedVibrio infections in Germany, 2018
and 2019. Ewr Surveill. 2021 Oct;26(41):2002041
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Genomic comparison of invasive noftypeable Haemophius
influenzae(NTHi) isolated in Germany ten years apart

T. Frank, M. Kroné, H. Clau$, *T. Lam'

LJulius Maximilians University of Wiirzburg, Institut fidygiene und
Mikrobiologie, Wiirzburg, Genany

Background: The incidence of notypeable Hi infectiongNTHi)
increased in countriesithi a Hib vaccine program, whereas the
incidence oH. influenzaeseotype b (Hib) infections was reduced
drastically. Invaive NTHi infections are considered sadic
events. However, cases of transmission have been réporte

Aim/Methods: The aim of thetsidy was to determine whether the
population of invasive NTHi has ahged during the last decade.
Thereby, the Federal S¢éatof BadeAWuerttemberg served as a
modeé, since it shows highest incidence rates in Germany. We
anayzed () if there were clonal dsters among usually genetic
diverse NTHi; (ll) profiles of surfaceand adherence associated
virulence factors of invasivéNTHI in comparison to carriage
isolates(lll) the susceptibility to selected antibiotics.

Whole genme segencing and phenotypic dioibtic susceptibility
testing were performed on invasive isolatesveell as carriage
isolates from an earlier study foomparative genetic analysis.
Genome se@nces were analyzed by a previously developed
cgMLST schemeSimpsm"s diversity index from equence types
(ST) was calculated. Phenotypic antibiotic resistanwas
correlated with genetic data.

Results: Whole genomesequences of 220 invasive NTHi isolates
(50 from 2010/11 and 169 from 2029) were analyzed. In tal

99 STs were identified, of hich 23 occurred in both time periods
The most frequent STs were ST1n=18), ST103 (n=14), ST3
(n=7), ST145 (n=7), and ST3 (n=6). Other STs counted five or



less isolates. Ten cgMLST clusters were identified, the largest
consised of six isolates (ST103Bpatiotemporal analyses did not
point at an epidemiologic link be&een any of the cases. Simpson
diversity index showedmsignificant reduction of genetic digity
from 2010/11 (0.989; 95% CI [0,982997]) to 20121 (Q977;
95% CI [0,9540,985]).

About 23% of the isolates were ampicillin resistant, 15% were
BLPAR (6%of them BLPACR) and 8% BLNAR. Cefotaxime and
rifampicin resistance rates were low (<1%).

Conclusion: No reduction of genetic diversity was found in 2019
21 compaed to 2010/11 in invasiveNTHi from Baden
Wirttemberg. Transmission events could not be thdec
epidemiologically for any of the cases that belahge genetic
clusters.

Our results showvthat the significant increase of invasive NTHi
infections inthe yars prior to the COVID1®andemic has not led
to increased risk of persdn-person transmissn. NTHi infections
continue to be sporadic events. fher surveillance of

H. influenzaes important to monitor the substantial changes in the
epidemiolog of the disease under the infiace of the COVID19
pandemic.
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Genomic surveillance of invasivéEnterococcus faeciunisolates
in Germany - a longitudinal study, 20112022

*J. K. Bende¥, C. Fleigé, R. E. Webék M. A. Fischet, G. Wernet
'Robet Koch Institute, Nosocomial Rhogens and Antibiotic Resistance,
Wernigerode, Germany

Background: Vancomycinresistant Enterococcus faecium
(VREfm) are ncreasingly detected among invasive isolates in
Germany (1.4% in 2001 21.6% in 2021). The Nati@al Referene
Centre (NRC) for Staphococci and Enterococci at the Bt
Koch Institute aims to infer trends for clonal linages of inva&ive
faecium isolaes on the basis of multilocus sequence typing
(MLST) since 2011 and by means of whole genome esgcjug
(WGS) and corresponding corgenome MLST (cgMLST) types
since D15.

Methods: We included all invasivé&. faeciumisolates sent to the
NRC on a voluntarypasis between 2014022. Invasive isolates are
defined as blood culture or venecatheter isolees.We perbrmed
antimicrobial suseptibility testing by broth micratiition and
determined the vancomycin resistance genotype by PCR. We
further prepared gemic libraries using the Nextera XT library
preparation kit and performed WGS by means of NextSeq
lllumina® ®quencing technology. MET and cgMLST types were
inferredusing SeqSphere+ (Ridom GmbH, Germany).

Results: Since the beginning of the survey, wesetved that one

sequence type (ST), ST117, has dominated (>65%, 2019). Since

2017, there has beendeady ircrease in ST80 isolateApplying
cgMLST typing, we deteed ST117/CT71 that has been
particularly dominant for many years (44%, 2019). The reafkwns
this overrepresentation are not yet understood. Recently, we
observed an increasing trend &T117/CT929 (32%, 2022),
ST80/CT14D and ST117/CT2505 isolates and decline of
ST117/CT71 (15%, 2022). Further, we noted a dropvanB
positive VREfm (79%,2019; 53%, 2022) and the emergence of
vanAtype VREfm (21%, 2019; 46%, 2022). This shift very lwel
correspond with observed strainydamics, e.g. decrease of solely
vanBtype ST117/CT71 and increase of mostisanAtype
ST117/CT929. Our data also showsttleartain clonal lineages
associated with th@anB genotype in VREfm are not found in
vancomycinsuseptible E. faecium (VSEfm), wheeas lineages
with potentially vanAtypes are found in both, the VSEfm and
VREfm populations.
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Conclusion: Our longitudinal tudy demonstrates that the
population structure of invasive VSEfm and VREfm obtained from
Germanhosptal pafents are highly dynamidVhat causes the rise
and fall ofcertain VREfm clonal lineages and whether this is due
to a recent VSEfm population prosouous forvanAcarrying
plasmids is part of ongoing investigations.
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Insights from three years of ntegrated molecular suveillance
of Campylobacteriosis

*S. Banerit, A. Fruth, A. Flieget

'Robert Koch Institute, NRC of Salmonella and ottzatérial enterics,
Wernigerode, Germany

Question: Campylobacteriosis hashe highest incidence per
100,000 poptlation among foodbornebacterial zoonoses in
Germany. Thus, integrated molecular surveillafiddS) of this
disease is of central importance asrtpof a containment
strategySince 2020, such surveillance has been dugly
established and pralés valuale information regardig the spread
of dominantineages of clinicalCampylobacteisolates a well as
theprevalence of antibiotic resistanceheBedata are evaluated in
the context otorresponding data derived froepidemiological
surveillane as wellas food and farm momiting.

Methods: Campylobacter spp. were cultivated under
microaerophic conditions on CCDA and species determination
was carried out by PCR. Phenotymatimicrobial resistance
(AMR) testing wagperformed using broth micddution according

to EUCAST. Wlole genome sequencing was performed with
lllumina NextSeq, yielding peed end sequence reads. Cluster
Analysis wasachievel with the software Ridom SeqSphere+.

Results: Molecular data from more than 3400 C.
jejuniisolateswithin a period ofJanuary 202@December 2022
were evaluated. An analysis of tBe jejuni populationshows that
more than 240 different sequence typesutate in Germany. More
than half of all isolates occur in a clustee. ithere is at least one
other closelyrelated isolate. Thenost common sequence types
associated with large clusters are-BY, ST7355, ST6175, ST
50, and ST49. Together, they makupapproximately 16% of the
population. Notably, S¥7355 and ST19 are clusters with
matching isolees from ©bod, animal and environental
samplesNonethelessdentification of a common sourie
difficult due to thewvide-spread naturef the cases whiin a cluster.
In addition, chicken meat is the most likely source, widigh to its
very frequent cosumption offers little way todistinguish between
related and unrelated cas@part fromdetection & potential
outbreak clusters and dominant lineagesimportant part of our
strategy is AMR surveillance. Our data show tilatost 70% ofC.
jejuni clinical strans are resistant toipgrofloxacin. Moreoverye
detectedhe transmissible methyltransferasgene erm(B) in
clinical isolates, which confers is&nce to macrolides, the main
treatment option for campylobacteriosAthough erm(B)is still
rare in Germa C. jejuniand C. col clinical isolates its presence
increases the risk of rising macrolideesistance in these
populations.

Conclusion: IMS identified dominant lineagexf C. jejuni shared
between clinical and foddnimal isolates. This infaration coud
serve as a basier targeting recurring lineages at the farm
level. As our surveillance tmtegy focused on nationwide
representation, it ebéed firsttime detection of the low
prevalenceerm(B) gene in the clinial Campylobactempopulation.
Since theerm(B) gene is easilytransmitted this finding requires
close monitoring.
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Impact of M-like Protein in phenotype switching in
Streptaoccus equssp.zooepidemicus

*D. Meyland-2, M. Hahrl, F. Ghazisaeet}iB. Kuropkd, M. Miiskert, O.
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SFreie Universitét Berlin, Biochemistry, BerliGermany

“Helmholtz Centre fomfedion Research, Braunschweig, Germany

Streptococcus gl ssp. zooepidemicugS. zooepidemiclisis a
zoonotic pathogerhat colonises as commensal the equine tonsils
and can also cause respiratory tract infections ingsoiis is ale
associated with relocaditis, meningitis and severe systemic
diseases in Umans. Whers. zooepidemicustrain MF1397 was
cultivated on solidnedia, colonies showed apparent differences in
colony morphology and appeared both, mucoid andmocoid.
Interestingly, the nommucoid morphology can change to a mucoid
morphology upon faher cultivation.

With the aim of elucidating the molecular megtsans and
possible infectiorbiological consequences of this culture
heterogeneity, the first step wao determia the frequency of
occurence of the colony morphologies on solid media.

The electron microscopic analyses of the bacterial surface
structures revealed structural similarities to the family of
streptococcal M and Milike proteins. This familyof surface
proteins has alreadyeen characterised as important virulence
factors in somestreptococcal species such&spyogenesAmong
others, they assne important functions for bacterial colonisation,
interaction with the several host components, podsess anti
phagocytic propeigs.

According to genome sequencing data, severalakd M-like
proteins are encoded in the genomeSokzooepidemicusf which
SzM has already been identified as adiké fibrinogenbinding
protein.  Following wholeggenome sequencing M both
morphotypesa genome comparison also indicates a frame shift
within the gene sequence for an-lle protein, leading to
transcriptionatermination.

In addition, results of comparative analysis of both morphotype
proteomes revealed ffences inhe amount of Mike protein.
Moreover, functional cell culture infection siies on the adherence
of both morphotypes to human primary endb#iecells indicate
that noamucoid strains adhere more efficiently to host cells than
mucoid strains

In sum, ourdata provide firsevidence for the contribution of the
surface appearancé M-like proteins ofS. zooepidemicusith the
observed culturedierogeneity and assume significant implications
for the bacterial adherence to host cells.

Thus,the occurrengof different morfotypes could directly play a
crucial role in the efficiecy of S. zooepidemicusolonisation in
the host environment.
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Less pronounced immunopathological responses following oral
butyrate treatment of campylobacgr jejuni infected mice

*S. Berawill%, K. Dut, M. S. Foot& S. Mousavi, A. Buczkowskl, S.
Schmidt, M. M. Heimesaat

ICharité- University Medicine Béin, Institute of Microbiology, Infectious
Diseases and Immunology, Berlin, Germany

Introduction : Given that humarCampylobacter jejai infections

are rising globally and antibiotic treatment is not recommended,
infected péients would substantially bengfifrom alternative
therapeutic strategies. Shahain fatty acids such as butyrate are
known for thé health bengts, including ati-microbial and anti
inflammatory effects. This prompted us to investigate potential
diseasealleviating properties of butate treatment during acute
murineC. jejuntinduced enterocolitis.

Methods: Therefore, following gtimicrobiota @pletion IL-10 /7
mice were challenged with 10iable C. jejunicells by oral gavage
and treated with butgte via the drinking water (2219/starting on
day 2 posinfection.

Results As early as day 3 postfection, butyrate reduced
diartheal severityand frequencyin treated mice, whereas on day 6
postinfection, gastrointestinaC. jejuni burdens and theverall
clinical outcomes were cquarable in butyrate and placebo
treated cohorts. Most importantly, butyrate treatment dampened
intedinal proinflammatory immue responses given lower colonic
numbers of apoptotic cells and neutrophils, less distinct-ONF
secretion in mesenteric lymplodes and lower 6 and MCP1
concentrations in the ileum on day 6 pwsection.

Discussion/Conclusion Results of our preclinicaintervention
study provide evidence that butyrate represents a promising
candidate molecelfor the treatment of acute campylobacteriosis.
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Virus-induced premature cellular senescence of the lung

L. SchulZ, F. Hornung, A. Hadet, L. Radosj C. Le Saux, B. Loffler,

*S. DeinhardEmmet

tUniversity Hospital Jena, Institute of Medi Microbiology, Jena,

Germany

2University San Franisco, Pulmonology, San Francisco, CA, United States

Objective: Respiratory infections of the lung are causing nhild
severe diseases with organ damage and pallgnlong-term
effects [1]. In this studywe investigated the role of influenza virus
and SARS-CoV-2 infections in the establishment of premature
cellular senescence of the lung.

Methods: A murine model ofrifluenza virus pneumonia presented
the appearare of senescent cells in the lungs after @lof
infection. To investigate intracellular signadi, we established a
human and murinex vivolung slice model. Findings of infections
were confirmed via RNA segncing. Additionally, we analyzed
the lungs ofdelta and omicron infected COWVIIDO patiems and
confirmed findings in primary lung cells vieahscriptomic.

Results: We observed in our murine model a premature cellular
senescence of the lung after 21 dnflfuenza virus infection. Here,

a macrophagessociated upregulation of TNE acting in a
paracrine manner to induce cellular senescenceuimah lung
fibroblasts, was detectable.

Furthermore, senescent cells in the lungs strongly influenced
subsequent viral infections. Our data demonstrated a higtedr
load in senescent primary lung filblasts, indicating an
intracellular effect on viral aplication. Hence, an increased



regulation of JAK/STAT signaling in senescent IAvfected cells
was detected.

Interestingly, solely omicron variants of SAR®V-2 influenced
the expression of cell cyehenes, highlighted by an increased p21
expression irhuman primary lung cells and in lungs of deceased
COVID-19 patients.

Conclusion: Our study provides new insights into
pathomechanisms of virdeduced cellularsenescence. Hence,
IAV infection induces premature senescence and subsequent
infections in senewnt cells lead to an increased viral replication
[2]. For SARSCoV-2, the endosomal clathrimediated entry of
omicronvariants appears to have an influence oellular
senescence. A substantially fdient cellular response with an
upregulation of cell ycle, inflammation and integrirassociated
pathways in omicron infected cells indicates premature cellular
senescence.

Refererces

1. Hader, A, et al.Respiratoy Infections in the Aging
Lung: Implicatons for Diagnosis, Therapy, and
PreventionAging Dis, 2023.

2 Luise Schul z F. H., Ant j e
A Brakhage , Bettina Loffler , Stefanie Deinhardt
Emmer.nfluenza Virusinduced Paracrine Cellular
Senescence of the Lung Contributes todBobd Viral
Load.Aging and disease., 2023.
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Induction and persistence oMycobacterium aviunin myeloid
derived suppressor cells
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Hannover, Germany

Introduction : Mycobacterium(M.) avium belongs to the noen
tuberculous mycobacteria that comprises three majbspeies,

M. avium subsp avium (MAA), M. avium subsp hominissuis
(MAH) and M. aviumsubsp paratuberculosigMAP). M. avium
subspecies cause chronic infections and granuloma formation in
mouse infection models. We have previously shown that
intraperibneal ifection of mice with MAA, but notMAH or
MAP, caused severe disease due to imnauppression caused by
massive splenic infiltration of monocytic M myeloid derived
suppressor cells (MDSC), expressing inducible nitric oxide (NO)
synthase. The mbanism ly which MAA induces NGproducing
M-MDSC and the survival and growth of MAA in th¢O-rich
environment is unknown. In the present study, we determined
whether the infection dose of MAA influences MDSC induction.

Materials and methods Female C57BL/6Jdnice were infected
intraperitoneally wih MAA44156 at an infective dose &f10” and

D1 colony-forming units (CFU) per mouse. Infected mice were
monitored for 4 weeks and body weight change was measured.
Mice were sacrificed on 29 day pedsfection; spleen ah liver
were collected for bactetiaplating, histopathology and flow
cytometry analysis.

Results Mice infected with 10CFU (10 group) quickly regained
body weight after an initial weight loss and overall did not show
any clinical sign compared to midefected with 18 CFU (1
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group). Splenomegaly was observed in both ogps with
significantly lower bacterial recovery rate in 710group.
Hematoxylin/Eosin staining of spleen showed defined granuloma
in the 10 group while diffused inflammation dominately
histiocytes and loss of defindgmphoid follicles were observed in
the 1@ group. Defined granuloma harboring mononuclear cells and
peripheral lymphocytes were found in the liver of §j@oup mice
compared to more diffuse granuloma with higher numhsrs
mononuclear cells and low numbed lymphocytes in the 0
group. 4ehl-Neelsen staining identified lower adiast bacteria
loads in spleen and liver of 1Qroup mice. Flow cytometry
analysis of splenic myeloid cells population showed infiltratibn o
CD116"CD11¢™ myeloid cells in bth groups. In the 10group,

the numbers of CD11BCD11¢™ cells were significantly lower
suggesting the levels of MDSC in the spleen of MAA infected
mice depends on the infection doses. The majority of
CD11B'CD11é" cells were found to be NUDSC
(CD11b"CD11d"MLy-6G™9y-6C").

Discusson: This study providesvidence that the presence and the
immune regulatory role of MDSC in MAA infection depends on
the infection dose. Low MDSC levels seem to have beneficial
effects on the outcomes of the infectiaith overall less severe
disease effets by control of bact@al burden. In contrast, high
MDSC levels have detrimental effects supporting mycobacterial
grbvtt @nd mycobacterirl gigeas®Rpragressien. , Ax e |

Outlook: Identify factors that contribute to the formati@f M-
MDSC.

Fig. 1
A 2, "* 10/ CFU B 10
. i *Rk
= 10°CFU =23 2
o 20 vz = { z 8
=~ & Q
¢ W*‘ —% O 6
=] z
218 !; '3 o
24| - 3 i 54
)
o .- sene o
m 16 e ‘,: 2
T T T 1 0
LT P -
01234567 14 21 28 cf‘o Q\)
Days pi A e
N N
Figure 1: MAA at infection dose of ~10” (ODy, of 0.5) and ~10° (0D, Of 5) CFU caused
mycobactenal disease with different degrees of severity in mice and the levels of splenic MDSC
induction depends on the infection doses. (A) Body weight of female C57BL/6. mice infected with MAA
at 10’ CFU or 10° CFU. (B) Percentage of splenic CD11b"CD11c™ myeloid cells of MAA infected mice
(10" or 10") CFU as determined by flow cytometry.

Interactions between the cytoskeleton and Orientia
tsutsugamushi via Typespecific antigen 47

*S. U. Saprg L. Fromnt, C. Kellet

IPhilipps-Universitat Marburg, Department of Virology, Marburg,
Germany

Introduction: Orientia tsutsugamush{OT) is a zoonoti¢ obligate
intracellular, Grarmegative bacterium causing Scrub Typhus. The
type-specific antigen 47kD of OT (TSA47Rn outer meirane
protein, also secreted into the cytoplasm, having high homology to
the human serine ptease Al (HtrAl), whas role in lost
pathogen interactions has beendidifined. While HtrAl is known

to degrade tubulin, interactions between TSA47 and the
cytosleleton have not been studied. Since TSA47 also has a high
homology to bacterial virulence dars like DegP, we stlied
interections between TSA47 and host cellular processes.

Material and Methods: To investigate the role of TSA47 in
cellular interactions,we clonied a codooptimized TSA47
construct, using different tags into the pCAGGS vectmkbone

& ectopically expressed T847 in human HuH7 hepatoma cells.
Transfected cells with the dual tagged 47kD construct (FLAG



47kD-myc), mono tagged construct (Byc-47kD), empty vector
(pCAGGS) or treated with only media for 24h, were fixed and
stainedfor myc or FLAG tags ah cellularmarkers. To study the
cellular reaction in OT infection, HuH7 cells grown on glass
coverslips were infected with cdliee Orientia tsutsugamushi
Karp. At day 2 and 5 post infection (p.i.), infected cells were fixed,
permebilised and stained fahe TSAS56surface protein of OT in
combination with markers for cellular proteirﬁ;t@bulin, HDACS,
Vimentin, Hsp70, p62 andtubulin) orphalloidin to stain for actin.
Nocodazole treatment was performed to study the role of tubulin
polymerization. Wiéfield (WF) and Confocal Laser Scanning
Microscopy (CLSM) were used to evaluate tfanted & infected
cells. For Image analysis & calculatiof Pearson"s correlation
coefficient, ImageJ was used.

Results: The myeTSA47 expressing cells had disrupted
microtubular nevork. The TSA47 formed punctate aggregates of
varying sizes, distributethroughout the cells and docalized with
re-distributed cellular tubulin. The actin network, however,
remained intact, and did not associate with TSA47. Furthermore,
compared to mok controls, TSA47 transfected cells treated with
nocodazole showed a highPearson"s correlation coefficient with
tubulin, suggsting that depolymerisation of tubulin facilitates its
recruitment by TSA47. Onfected cells had an almost contely
disruged microtubular network with OT closely associating with
re-distributed &ha tubulin. In transfection, the cellular aggresome
makers 2-Tubulin HDAC6 & Hsp70 showed minimal to no
interaction with TSA47, but p62 was found to closely associate
with TSA47.

Discussion: Our study shows that OT infection disrupts the
microtubular network of Odnfected host cells. TSA47 was
sufficient to mediae this disruption. TSA47 eclocalized with
tubulin, preferentially in its depolymerized form, but not actin, and
attracted p62 as a potential autophagic marker. In sum, we showed
here that OT reorganizes the micro tubular cytoskeleton via
TSA47.
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Locking the phage trigger: An approach to attenuate
enterohemorrhagic Escherichia coli in vivo
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Introduction : Enterohemorrhagidscherichia cb (EHEC) can
cause lifethreatening infections in humans. The use of antibiotics
in EHEC infections remains controversial and a causative treatment
is therefore currently not available. The cardinal virulence factor of
EHEC are Shiga Toxins (Stx) that ale an adenine from the ricin
loop in the 28S rRNA and thereby irreversibly inhitsarslation.
Stxare are encoded in lambdoid Stx prophage and expressed late in
the lytic growth cycle of the Stx phage. The expression of the
clinically more relevant Stx2s strictly dependent on phage
activation, which in turn is strictly dependent the ativation of

the bacterial SO®esponse. The major pathway of S@Sponse
induction is the DNA double strand break, or replication fork
collapse dependent stochastitization of RecA via the enzyme
complex RecBCD. Activation of the gmotease aotity of RecA
results in cleavage of the -Gke repressor of the Stx prophage,
induction of the lytic growth cycle and ultimately in Stx production
and bacterial lysis. Weave recently constructed an improved
recombination system for sitérected mutageesisin EHEC and
observed that heterologous expression of the phagRED
functions was sufficient to repress a ciprofloxacin induced -SOS
response in ark. coli K-12 SOSregonse reporter strain. We
hypothesized that a constitutive expressiorgaifn encodhg for

the RecBCD inhibitor Gam, might be sufficient to repress the
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stochastic, as well as the quinolone dependent activation of the
SOS response.

Methods: We constructed #@ranscriptional fusion ofjamto the
blaCTX-M-15 promoter of pO104_90, the ESBL eding plasmid

of the hypervirulenkE. coliO0104:H4 and transferretie plasmid to
our previously described EHEC O157:H7 EDL933 reporter strain.
We use reporter gene assaysd aVestern Blot to asses SOS
response induction and Stx production.

Results We coud show that the presence of the Gam expression
plasmid is sufficiaet to completely block the ciprofloxacin induced
SOS response and Stx production as judged by reporter gen
measurement. Notably, we did not observe the drastic drop in
optical density folbwing ciprofloxacin treatment that was observed
in the control same, which indicated that the phage dependent
bacterial lysis was blocked as well. Finally, we show thatGlam
expression plasmid blocks phage induction and Stx2 expression in
clinical EHEC isolates.

Conclusiont After our successfuh vitro tests, our ne goal is to
elucidate the possibility to construct a donor strain that rapidly
transfers a Gam expressipfasmid to EHEC and the susceptible
flora in the gut in order to attenuate thelpagenin vivo. As phage

and hence Stx2 production are expectebdacompletely blocked

in the recipients, a rapid and safe elimination of the pathogen by a
subsequent antititic treatment may be afterwards additionally
possible.
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Rapid and accurate detection ofMycoplasmatacea
urogenital swab and urine amples

*S, Zimmermanh G. Grabg A. Siskowskt

tUniversity Hospital Heidelberg, Department of Infectious Diseases,
Heidelberg, Germany

Questions M. genitalium (MG), M. hominis (MH), U. parvum
(UP) or U. urealyticum(UU) are bacteria without a cell walThey

are either considered as pathogenic or conseldiving organisms

in the urogenital tract. They belong to the category of sexually
transmitted infections in meand women.

Therefore,rapid and accurate diagnostic tools are necessary for
their detecton in clinical specimen.

The Vivalytic instrumentd a new PCR platform using either
multiplex RT PCR or microarray for detection of nucleic acids
from microbes. Theasyto-use cartridgeystem can be used in the
micro lab or as a poirdf-care test (POCT

Methods: 239 urogenital samples (132 urine & swabs) were
tested in our hospital. The swabs were a mixture from 26 vaginal,
37 cervical, 19 urethral and 25 raktswabs. All samplesvere
analyzed with the Vivalytic MG, MH, UP/UU assay (Bosch
Healthcare Solutions, Waiblingen, Germany) and compéarethe
Allplex STI Essential Assay (Seegene, Seoul, South Korea) as
reference test. To achieve comparable results bedts were
performedwithin 48 hours.

Results In this retrospective study, the Vivalyt MG, MH,
UP/UU cartridge showed a very high condance to the reference
test. For urine the concordance rate was for MG 99.2%, MH 99.2%
and for UP/UU 94.6%. The comsency for swabs was
98.0%/92.8%/96.0% (MG/MH/UP&UU), respectively. Tire
result wasabaut one hour.

The negative percent agreementP@ was between 95.9% and
100.0% for all sample types andtargets. The positive percent



agreement (PPA) was 97.7% for M3)0.0% for MH and 9@%

for UP/UU in urine samples. In swab samples the PPA for MG and
UP/UU showed a very high agreement with 97.8% &6.1%
respectively and the PPA for MH was 90.0%.

Conclusions In the clinical performance study, the Vivalytic MG,
MH, UP/UU cartridge demomrsted an excellent concordance with
a sensitive reference testd delivered accurate and rapid results.
The asay is suitable for hospital labs as well as for outpatients
settings due to its short tirte result.
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Rapid pathogen differentiation in mycobacterial blood cultures

with MALDI -TOF Sepsityper

*A. Halfmanrt, J. Rohnér M. Decket, S. L. Beckel, S. Schneitler
!Saarland University Medical Center, Institute of Medical Microbiology
and Hygiene, Hoburg, Germany

Introduction: In mycdacterial blood culture bottles (BC) that
have been reported posii pathogen identification to the species
level requires subculting on mycobacterial culture media and
prolonged incubation. However, specific ideictifion is of utmost
importance in gstemic mycobacterial infections to ensure the rapid
initiation of adequate therapy and, if necessary, infection
prevention measurefor aerobic, anaerobic, fungal, and pediatric
BC bottles, rapid identification with 0MBT Sepsityper® IVD Kit

is a standrd method. We adapted the protocol for the rapid
identification of mycobacteria in BD BactecTM Myco/F Lytic
bottles.

Material and Methods: MycobacteriaBC (BD BactecTM
Myco/F - Lytic, Becton Dickinson, Heidelberg) ere spiked with
Escherichia coli various nontuberculous mycobacteria (NTM)
andMycobacterium tuberculis. After a positivity alert by the BD
BactecTM system, BC wererqressed according to the MBT
Sepsityper® IVD Kit Protocol (Bruker, Bremen). The pabwas
modified by the use of glat®ads and heat inactivation. The time
to-report was compared to tipeevious identification workflow for
positive mycobacterial BC.

Results: Different variations of the Sepsityper protocol were tested
with regard to théndividual evaluation of the moseliable Maldi
TOF scores and the correct pathogen identification.e Th
differentiation within NTM species was found to vary, although
these could always be differentiated frévin tuberculosiscomplex
(MTBK). The identification of M. gordonae was particulast
difficult depending on the test protocol. Overall, the sepsityper
method was on average 6.5 days (rang®) faster in terms of
pattogen identification compared to the standard method with
identification from subcultws on solid mycobacterial media by
MALDI-TOF or PCR.

Discussion:Rapid mycobacterial diagnostics arerimered by the
slow growth on culture and the frequently paucibawil character
of these infections. Especially in the case of suspected systemic
mycolacterial disease, which is detectgdBC, rapid diagnosis is
relevant. In the case of positive BC, ther currently no approved
procedure for rapid detection of thetlpegen. Using a modified
MBT Sepsityper® protocol, we were able to show that a reliabl
differentiation between NTM and MBK is possible within a few
hours. Depending on the NTM speciesstaliso includes reliable
differentiation to the species level. Shapproach has the potential
to considerably shorten the time required for identifcatof
systemic mycobacterial inféohs. Further questions to be
addressed are a standardized workfifaw patient samples, and
optimization of the protocol for reliabtifferentiation of NTM.
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Nanomotion technology in combination with machine learning:
a new approach for a mpid antibiotic susceptibility test for
Mycobacterium tuberculosis

*A. Vocat? A. Sturnt, G. Jozwiak G. Cathomeh M. $wi Rt kows
Bugd, G. Wielgoszewskj D. Cichock3, G. GreuB® O. Opotd

Resistell, Microbiology, Muttenz, Switzerland

2Lausanne University Hospital and University of Lausanne, Institute of
Microbiology, Lausanne, Switzerland

SLausanne Univeity Hospital and Universitpf Lausanne, Sersé of
Infectious Diseases, Lausanne, Switzerland

Question Nanomotion technology is a growithdependent
approach that can be used to detect and record the vibrations of
bacteria attached to microcantilevers.

Methods: We have developedr nanomotiorbased antibiotic
susceptibility test (AST) protocol for Mycobacterium tuberculosis
(MTB). The protocol was used to predict strain phenotype towards
isoniazid (INH), rifampicin (RIF) and bedaquiline (BDQ) using a
leave-oneout crossvalidation (LOOCV) and machinelearning
techniques. This MTBanomotion protocol takes 21 hours,
including cell suspension preparation, optimized bacterial
attachment to functionalized cantilever, and nanomotion recording
before and afterrdibiotic exposure.

Results We applied this ptocol to MTB isolates (n=46) and
were able to discriminate between susceptible and resistant strains
for INH and RIF with a maximum sensitivity of 97.4% and 100%,
respectively, and a maximum specificity of 0% for both
antibiotics wha considering eaclmanomotion recording to be a
distinct experiment. Grouping recordings as triplicates based on
source isolate improved sensitivity and specificity to 100% for both
antibiotics. For the new drug BDQ, we achiewedensitivity of
100% and apecificity of 928%.

Conclusions:Nanomotion technology can potentially reduce time
to-result significantly compared to the days and weeks currently
needed for current phenotypic ASTs for MTB. It can further be
extended to othreanti-TB drugs to help gdie more effective B
treatmentThis approach also represents a new tool for the study of
growth-independent drug responses. Our results open the door for
further method development and jmienical studies using
nanomotion techology to examine MTB isolats, working towards

the ultimate goal of developing an AST possessing high
performance and thereby combining the advantages of broadly
applicable phenotypic ASTs and rapid molecular diagnostic
methods.
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results. Here, we are introducing anéihanced ralytical method

to detect the earliest sign$ metabolic reprogramimg in single
cells and predict cell fate, enabling rapid AST and ID of bacteria in
just 30 to 60 minutes. Our technology is a singgé analysis
platform that is culture free method darcan analyse a patient's
primary sample with no or short time cukur

The Biospex analyser implements Raman Single Laser Beam
and artificial intelligence (Al)
Predictomics. RamaBLBT combines two Nobel prizeinning
laser technologs in a single laser beam. Laser Trappingteea
force field thatatracts and immobilizes single cells in the laser
focus and Raman spectroscopy simultaneously records the
molecular fingerprint of lasdrapped cells in a Raman spectrum.
Our proprietay Al Predictomics model analyses spectral dynamics
resulting from chnges in macromolecule compositions of the cell
over time (e.g., RNA, DNA, lipids, or proteins), enabling the
detection of antibiotic response and identifying the phenotypic
fingerprint d bacteria. The Al contains multiple classifiican sub
models traind on different Raman mukomics data of bacteria at
different incubation conditions and time frames. The Al uses the
collective voting of the different classification models to infer the
species ID, phenotype, and AST results.

Biospex can detect the resisce phenotype of bacteria without
antibiotic treatment. The Raman results could discriminate 80
strains of multidrugesistant grarmegative (4AMRGN) klebsiella
pneumonia from 40 otherldbsiella species those susceptible to
most anbiotics families, wibh 9% accuracy. Furthermore,
Biospex AST of 14 strains with different resistance profiles from
the 7 most clinically relevant pathogens was successfully achieved
with 100% agreement witlthe lab routine methods. Moreover,
RamanSLBT technology can analyséaderia directly from
primary samples such as urine or from positive blood cultures.

This breakthrough technology is introducing a new concept to the
clinical microbiology field, i.e.,lte detection of early multmics
changes in sigle bacteria cells foultrafast analysis, surpassing by
far the speed of current standard procedures, which rely on
measuring growth arrest or cellular disintegration of bacteria.
Therefore, the total turnamnd time for the AST analysis will be
accelerated more than -2dld conpared to the current standard
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Ultra -fast identification and antibiotic susceptibility testing of

bacteria via Al-enhanced singlecell analysis

Al - Classification
model Ultra-fast AST in 30-60 min
Time-resolved Raman data

protan [TT—

*H. Yoset, J. Traget, J. Held, J. J. Bugeft L. Behrend | e ' o )
ImicrophotonX GmbH, Lab/applications, Tutzing, Germany %’ ¢ \NI=T fdentification of bacteria
2Friedrich-Alexander-University ErlangerNuirnberg, Klinische ot Reference library

Mikrobiologie, Immunologie und Hygiene, Erlangen, Germany

Vavenumber Wevelengt]

Time-resclved Raman data

3Bundeswebhr, Institute of Microbiology, Miinchen, Germany
“microphotonX GmbH, CEO\itzing, Germany

Antimicrobial resistance (AMRis one of the top 10lgba health
threats with 700.000 deaths annually, according to the WHO. The

Phenotypic multidrug
resistance predicting w./o.
antibiotic treatment

current gold standard methods for antimicrobial susceptibility
testing (AST) typically take up to 72 hours dinding culture
time), leading to ineffective treatments and high talty rates.
Improving the clinical outcome and reducing mortality greatly
depends on the early identification of the pathogens and AST
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New insight into endocarditis: Do biofilms impact therapy
success?

L. Kursawé? *J. Kikhney? J. Schmidt? F. R. Klefiscli, W. Eichinget,
E. Wellnho&r, A. Moter-2°

IChaité - University Medicine Berlin, Biofilmcenter, Institute for
Microbiology, Infectious Diseases and Immunology, Berlin, Germany
2MoKi Analytics GmbH, Berlin, Germany

SPaulinenkrankenhaus GmbH, Department of Internal Medicine, Berlin,
Germany

“Hospital Bogerhausen, Department of Cardiac Surgery, Miinchen,
Germany

SCharité - University Medicine Berlin, Institute of Computssisted
Cardiovascular Medicine, Berlin, Germany

SMoter Diagnostics Practice, Berlin, Germany

Question: Infectious endocarditis is dife-threatening disease
associated with high mortality. Diagnosis hased on the 2023
ISCVID Duke criteria, which does for the first time take
information from molecular techniques into account. However, to
date, antibiotic therapy is solely adaptedthe pahogen species
and sensitivity according to the ESC / EACTSdglines. Neither

the biofilm status, activity nor degradation of the pathogens due to
previous antibiotic therapy are taken into account so far.

Methods: We used FISH=q (Fluorescence isitu Hybridization
(FISH) combined with 16S rRN&ene PCR and sequémg) to
visualize and identify the infectious agents in heart valve tissues
from endocarditis patients. The FISH signal intensity of the
fluorescence labelled probes is proportional te tibosomal
content of the bacteria, which correlates with microhiatabolic
activity. Thus, FISH shows not only the spatial organization of
bacteria and biofilm formation, but also their metabolic activity at
the time of surgery. Wetatistically corredted formation, amount,
activity and therapy of these endocardititigas.

Results: We found a large variability in the severity of biofilm

presentation as detected by FISH: There were cases in which the

suspected diagnosis of endocarditis was confirmag the
microorganisms were distributed and partially degradedhan t
tissue; and other cases with mi@alonies or highly active, mature
biofilms. Interestingly, bacterial activity correlated significantly
with biofilm formation, in&pendent of the dation o treatment
before surgery.

Conclusions: Consequently, we areurrently developing an
endocarditis scoring based on a biofilm staging by FISH to
establish a risk stratification of the patients leading to treatment
tailored to the individual patienThis way, FISHseq may enable
not only evidencédased therapy decisiomaking, but also for or
against early descalation of antibiotic therapy in endocarditis
patients.
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Influence of symptoms, vaccination, and Omicron BA. and
BA.4/5 on SARSCoV-2 antigen rapid tests

K. Knies!, *I. Wagenhausé?, D. Hofmann, V. Rauschenberg;, M.
Eisenmanf J. Reusct, S. Flemming O. Andre§ N. Petrf, M. S.
Topp”’, M. Papsdoff M. McDonogH, R. VermaFiihring®, A. Scherzatt,
D. Zellef?, H. B6hm®3, A. Gesierich?, A. K. Seit2®, M. Kiderlen's, M.
Gawlik’, R. Taurine¥, T. Wurmid®, R. I. Ernestu$, J. Forstef, D.
Weismang, B. WeiRbrich, J. Lies€, U. VogeP*, O. Kurzat?, L. Dolkert,
A. Gabet, *M. Krone**
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Immunbiologie, Wirzburg, Germany
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4Julius Maximilians University of Wiirzburg, Institut fir Hygiene und
Mikrobiologie, Wiirzburg, Germany
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Wirzburg, Germany
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Wiurzburg, Germany
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20 eibniz Institute for Natural Product Research and Infection Biology
Hans Knéll Irstitute, Jena, Germany

Question SARSCoV-2 antigen rapid diagnostic tests (RDT) are
an established poitf-care tool for diagnosis, screening, and-self
testing. In contras the reference standard for SAR®V-2
diagnostics, reversganscription polymerse clain reaction (RT
gPCR), is limited by its diagnostic capacity and infrastructural
requirements. Previous studies could not clarify which of the
tempaally closely corelated factor§ the COVID-19 vaccination
and the Omicron virus variant of conceMQC), especially the
sublineages BA.4/5 is responsible for the reported impairment of
RDT sensitivity.

Methods: The clinical pointof-care usage of RDST (one of
NADAL®, PANBIOE , or MEDsan®) in a tertiary care hospital
was prospectiely compared with RTgPCRas reference standard
from the 12th of November 2020 to the 30th of September 2022. A
total of 54,740 RDT/RIGPCR pairs from 38,373 study
participans wi t h  a nyeaes gvere iftludedd COVHDI
vaccination status and COVID® symptoms were recordecbrin

the hospital information system (Figure 1).

Results Overall, RDT sensitivity was 36.4% (433/1,189; 95% CI:
33.7%39.2%), RDT specificity 99.7% (5375/53,551; 95% CI
99.69699.7%) compared to RGPCR. In the lasso regression
model viral load (Odds RatiOR): 2.3; 95% ClI: 2.2.6; p<0.001)
and typical COVID19 symptoms (OR: 2.5; 95% CI: 1377;
p<0.001) were identified as significant factors inflcikeiy the RDT
perfamance. The factors age (p=0.45), atypical COMED
symptomatology (p=0.09), COVHR9 vaccination (p=0.30),
infection with the Omicron BA.1/2 VOC (p=0.06), and Omicron
BA.4/5 VOC (p=0.36) obtained no significant influence (Figure 2).

Condusions In this study, only COVID19 typical
symptomatology was shown to be a key influencing factdribm
sensitivity, in addition to viral load as already known. In summary,
RDTs provide a reliable diagnostic tool for rapid detection of
symptomatic indiiduals with highSARSCoV-2 viral loads. Thus,
shortly after the onset of symptoms at the onset oésitinand
correspondingly at high viral load, a reliable RDT result can be
expected. However, RDTs show a clear limitation in their use as a
screening métod and especiallyn asymptomatic SARE0V-2
individuals.



Figure 1: Enrolment of RDTs
RDT: SARSCoV-2 antigen rapid diagnostic  test
RT-gPCR: Quantitative reverse transcriptiopplymerase chain
reaction

Figure 2: RDT performance influencing factors
RDT sasitivity (2A) andviral load (2B), stratified by vaccination
status, symptoms, and VOC. Odds Ratio (&€)potential RDT
performance influencing factors considered in the Lasso regression
model.

95% confidence intervals are indicated as error bars.
The treshold for viral load of 106 SARSoV-2 RNA copies/ml,
which was suggested as theeshold for infeavwity, is added as a
horizontally dashed line to 2B. The odds ratio of 1 is added as a
dotted line to 2C.
p-values were only indicated for significantoraparisons.
VOC: variant of concern.
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Can washing bowls be reprocessed bedpan dishwashers? A

hot discussion

*J. K. Knobloch, L. Uthoff*? H. Bittnet, G. Franké E. M. Klupg, C. E.
Belmar Campds P. M. Mauret, B. Knobling!

tUniversity Medical Center Hambwigppendorf, Instute for Medical
Microbiology, Virology andHygiene, Department for Infection Prevention
and Control, Hamburg, Germany

2Bundeswehr Hospital Hamburg, Department for Intensive Care, Hamburg,
Germayy

Introduction: The reprocessing of washing bowls in bedpan
dishwashers (BDW) is controversially discetss While some
expert"s recommendations strictly exclude this, others explicitly
allow reprocessing or recommends compliance with defined
conditions f@ reprocessig. A main argument against reprocessing
is the mssible recontamination byathogens from vious
processes that have not been completely removed from the BDW
unit. In this study, the rate of recontamination of washing bowls
reprocessed in RBwas to beletermined.

Material/method: A total of 25 BDW fom different
manufacturers placed in two tpisls were included. Before
reprocessing, the level of contamination of each unit was
determined by swabbing all spray nozzles, the door seal, aasvell
the rimof the pump sink and examining 50 mL of watemirthe
pump sink. During tl reprocessing poess, the A0 value of the
process was determined. After reprocessing of a sterile washing
bowl, the inside of the bowl was wiped with a sterile moisten
scratch ponge and grown on selective media after broth
errichment. The germs detected were categdriae intestinal
flora, Pseudomonas aerugingsaother water germs and
skin/environmental flora. In each unit, 10 independent treatment
processes were amined.

Resuts: With the exception of single processes irefunits, an A0
value of ®0 was exceeded &l reprocessing processes. Swabs of
the spray nozzles and door seals showed no evidence of intestinal
flora and rarely other bacteria. In the swabtloé pump ik,
intestinal flora andP. aeruginosavas detead in 19 and 40 of 250
examinations, respégely. In the pump sink water, intestinal flora
andP. aeruginosavas detected in 41 and 78 of 250 examinations,
respectively. The only detection oftéstinal flaoaa on a washing
bowl after the reprocessing wdtetisolation of enterococehich
were neveridentified in the respective BDW. None of the 250
processed washing bowls displayed growttPogeruginosaln a
single case a low pathogenic speciso idenfiied in the pump
sink water could be identifiednoa washing bowl reprocessed in
the one oftte BDW units repeatedly failing an AO value of 600.

Discussion Of 250 washing bowls reprocessed in a BDW, two
showed possible recontamination (< 1%f)e only degction of the
category intestinal flora (enteromd) occurred after repressing

in an "incaspicuous” unit, indicating a possible secondary
contamination during probe sampling. The only detection of the
category water germs occurred afteratneent in adevice with
constant detection in the water ofetipump sink and unreliable
achievement of #hdesired A0 value. Despite frequent detection of
P. aeruginosa in the water, P. aeruginosa was not detected on any
washing bowl. We see no indicatiohrelevantrecontamination of
washing bowls by treatment @ BDW if an AO value of is
reliably achéeved.
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Reduction of legionella contarmation in toilet flushing cisterns
*L. Bechmanh K. Bauet, A. J. Kaasch P. Zerbah G. Gegimt*

10tto von Guericke University Magdeburg, Institute of Medical
Microbiology and Hospital Hygiene, Magdebu@ermany

Introduction : Immunosuppressed patiertiave an increased risk
for legionella infections caused by inhalation of pathegen
containing aessols from hospital plumbing systems. We
previously reported a case of fatal hospéeduied Legionella
pneunophila infection caused by contaminated watenfra toilet
flushing cistern. Here we provide experimental data on the growth
of legionella in fushirg cisterns and an easy protocol how to
prevent it.

Methods: Growth of legionella in the buildings" hot armbld
water system was monitored by quantitativacterial culture on
selective agar according to DIN EN ISO 11731: 2017.

Results In order to maitor the growth of legionella in flushing
cisterns we developed an experimentatugetwith 4 toilets in
which the influence of regular flushing versus-neeof toilets and

the effectivity of ondime disinfection of flushing cisterns with
peracetic acid(1%) could be investigated under controlled
conditions. The cold water was supplemented with chlorine dioxin
(0.1-0.2 ppm). In this experimental setting, thesgionella
concentration of the water in flushing cisterns was significantly
(p<0.05) reduced byaily toilet flushing over a period of 21 days.
After three weeks of daily flushing, the nmmealegionella
concettration in the cisterns was 70% less comparedaseline.

As expected, this was only a temporary effect. After three weeks of
no-use of flushingcisterns, the mean legionella concentration
increased by 260% and after a total of seven weekssapthe
legionella concentration increased by 520% compated the
samples taken at the end of the daily flushing period. A more
pronounced and lonlgsting rediwction of legionella growth
without daily flushing was observed if in addition to chheri
dioxide disinfetion ofthe coldwater systems the flushing ciste
were disinfected once for one hour with 1% peracetic acidhis
setting without daily fishirg even four weeks after initial
disinfection, the legionella concentration in all cisterns was still
belowthe official German concentration limit for dking water of
100 CFU/100 ml. To exclude the possibility that the lack of growth
of legionella vas beause during naose after the intensive
disinfection protocol no recontamination ofteisis occurred, dii
flushing was performed for 21 days. At the esfdthis threeweek
flushing period, no legionella were detectable in all four flushing
cisterns

Conclusions As shortterm measures, the combination of chlorine
dioxin water supplementation together withedime dsinfection

of highly contaminated cistes with peracetic acid and daily toilet
flushing strongly reduced legionella contamination iosfiirg
cisterns and therefore could prevent inpatients from possibly fatal
legionella infetion.
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Do external factors influence Legionella speciesontamination
of drinking water in a large hospital?

*S, Taudieh V. KewitZ', T. Mayet, M. Kaasé', S. Scheithauér
tUniversity Medical Center, Georugust University Gottingen,
Department of Irdction Contol and Infectious Diseases, Goéttingen,
Germany

Question Legionella are pathogenic gramegative bacteria
including L. pneumophileas a potentiacause of legionellds. The
primary pulmonal form of this disease, Legionnaires' disezse,

be faal. As caomsequence, regular tests foegionellain drinking
water are mandatory by the German Drinking Water Ordinance,
causing immense efforts and coissociety. Thus, iis of interest
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to identify external factors regularly influencing the occuresand
amouwnt of Legionella spp. in closely and lonterm maitored
drinking water systems. Once such factors are identified,
monitoring strategies can beptomized in collaborabn with
operators and authorities. Thus, the aim of this study was to
measurehow the cacentration ofLegionellaspp. in a hospital's
drinking water system depends on season and time of day with the
latter as surrogate of water flow

Methods: Over oneyear (August 20191 July 2020), water
sampling was executed monthly at 21 sitdstlee hosjtal's
drinking water system (seasonal influencAflditionally, at two
points, samples were taken in the course of a week (September
2020, threetimes a day, 6 a.m. 12 p.m / 5 p.m., influence of
consumption). All samples were analyzéal Legionella spp
according to DIN EN ISO 11731:20438. Differerces in the
Legionella concentrations and their course were evaluated by
statistical methods.

Reallts: Seasonal inflence:Mean Legionellaspp. concentrations
did not differ significantly between théour seams (spring,
summer, fall, winter; p=0.063; Friathn and DuniBonferroni
PostHoc tests). Monthly comparisons revealed a significant
difference letween February a@nJune (p=0.013; Friedman test)
with higher values in June. However, atither monlly
compaisons (N=65) did not confirm this significancendathe
FebruaryJune difference is interpreted as outlier effect of the June
values.

Influence d consumptionAt both sampling points, thieegionella
spp. concentrations decreased during the dailyse,llustrating a
"rinsing effect" by increasing wateconsumption from morning
until afternoon. However, differences between the sampling times
werenot significant p=0.247 and p=0.692, respectively).

Conclusions The legionella concenttians in ou hospial's
drinking water system varied greatly over thdividual samplings

and sampling points. However, no trend was discernible over the
course ofhe year, whichs in line with publications characterizing
legionella analyses as snapshots infludnlog fadors others than
season. Our investigations throwogih working days revealed, as
expected, decrease of legionella contaminations with increasing
water consumption. However, both results lacked statistical
significance. Thus, the resuldo not offe ways b optimize
legionella monitoring’ neither in our \vatercarrying pipe system
nor in any other.
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Effect of UV-C disinfection in a dialysis uniti an intervention
study

*H. Boelsmand Bak

!Rigshospitalet, Capital Region of Denmark, Infection pnéga,
Kopenhagen, Denmark

Introduction : UV-C light has a known bactericidal effect and has
been sed for disinfection in hospitals in the USA the past 10

15 years, but in Europe, U light disnfection is not yet an
integrated methd in clinical depements. Microorganisms in
patient areas can causdections in patients, even if the patient
area has been cleaned. Dialysis patients have vweakémmune
systems and frequent hospital visits, jmgttthem at risk of serious
infections and bacteremia. iBhstudy focuses on the preventive
aspect of infetion control and will therefore investigate:

Scientific question: Will cleaning and disinfectioraccording to
current standards in the dialysis uratsRigshospitalet, Denmark,
followed by UV-C disinfectia 5 nights a week:



1. Reduce the occurrence of baceon contact points and
surfaces in the dialysimits?
2. Reduce the occurrence of bacteremiaiatydis patients?

Method and materials A pragmatic cossover intervention study
was conducted, where an amutgic UV-C Disinfection Robot
model C from Blue OcenRobotics disinfects surfaces and contact
points after regular cleaning. For 3 months, the -OWobot
operated in 2 dialysis units, while 2 correspmg dialysis units
served as contf departments, antthis was reversed for the next 3
months. Tryptone &a Agar (TSA) contact plates (OXOIP
Thermo Fsher Scientific) were swabbed on 14 surfaces and
contact points before and after cleaning and aftst-QJ light
irradiation, totaling 574 samples. Data orctieeemia were obtained
from the hospital's microbioby database. Excel and the statistical
program Python were used for statistical analysis, andalpes
were calculated using the Wilcoxon Rank Suesttand Fisher's
Exact test.

Results Cleaning and opation of the UWC robot were
performed by the deparent's regular cleaning staff. The
microbiologica cleanliness threshold is <2.5 CFU/cm2. Despite
the cleaning staff being aware of the swabbing tjntlesre were
instances of exceeding the cleanlineseestold. However, all
swabbing points had <2.5 CFU/2nafter U\C light irradiation.
The cleaning sfé learned to operate the robot during éhd@ur
training session. However, there were technical, meical, and
human factors that relbed in the robot'®peration reaching 100%
only in the 6th month. Thiscould have been resolved by
establishing irFhous technical support. Data on bacteremia were
basd on 78 patients in the first 3 months and 75 pttienthe last

3 months, representing a small patigmpulation and a short
intervention period. Therefordghe results for bacteremia are not
valid.

Condusion: UV-C light from a UVDRobot model C fronBlue
Ocean Robotics, as a supplement to cleaningrditgpto current
standards, sigrifantly reduces theoccurrence of bacteria on
contact points and surfaceslowever, the intervention does not
show a redation in the occurrence of bacteremia in diaysi
patients.

DKMDVP 132

Introduction of a premanufactured LAMP assay for the
detection of Toxoplasma goniil in clinical samples

*D. Schmidt, A. Hair', J. Bler, P. M. Rath

tUniversity Hospital Essen, Institute of Medical Microbiology, Essen,
Germany

Introduction: Toxoplasma gondiiis the causative agent of
Toxoplasmosis, a common opporistic infection tha affects
mostly immunocompromised patients or wonakeming pregnancy.

Detection of the pathogen is mostly based on realtime PCR (qPCR)

targeting é29bp repeat segnce. Since 2013 commerciaksays
that use the technique of loopediated isothermal anifitation of
DNA (LAMP) are available. These assayffer a simple, sesitive
and affordable solution for the detection of various clinically
relevant pathogens ipatients” sample3he aim of the study was
to establish a premanufactdré AMP assay for th detection of
Toxoplasma gondthat saves time anithat is easy to grfom and
that meets the sensitivity of a commercial gPCR.

Methods: Overall, 8 samples from 2 patients were investigated
(2 bronchoalveolar lavages, 23 EDTA blood samples, 21
cerebrosmal fluids and 5 vitreous aspirates). For gPCR 3Qffu
sample were mcessed using the Maxwelll6 instrument
(Promega). 10ul of DNA were used foPGR (RealTM T. gondii,
Sacace). For the LAMP assay 125pl of sample, except for EDTA,
were mixed with 125ubf a magnetic bead solution (Mag solution,
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Amplex) and incubated for ®in at 99.9°C. 125ul of clear
supernatant were then added to an equal amduRiSosolution
(Amplex). 25ul were pipetted into premanufactured microtubes
containing the lyophilized reaoth mix (Amplex). For EDTA 25pl

of blood were incubatd in 500ul of RAIF buffer (Amplex) as
described above. Again, 25 pl of clear supernatant wsee for
the LAMP assay. For LAMP two different areas of the 529bp
repeat sequence wereosien as target. LAMwas performed using

a Genie Il instrument (Amplex)Runtime was appximately
30min. To investigate the limit of detection (LoD) of the LAMP
assaytenfold serialdilutions of a solution containing tachyzoites
(Marc Hubner, Bonn) were processed with Magluson as
described above. Timm®-positivity of the LAMP assay was
plotted against cycle threshold values (ct values) of the gPCR.

Results: QPCR vas positive in %/ 53 cases (28.3%) whereas
LAMP was positive in 11/ 53 cases (20.8%).eTagreement was
0.92. LoD of the LAMP assay was 10 tachyzoites per rhick
matched witha ct value between 280 in gPCR.

Conclusions: The LAMP assay can be a usefathnique for th
detection ofToxoplasma gondii Sensitivity in clinical samples
could probably be improveby increasing the sample volume and
by modificatiors of sample prepation which will be further
investigated. However, the clinical significandettoe detectiorof

the pathogen with ct values greater than 32 is still unclear and is
probably dependent dhe site of infection.
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Gardnerella aginalisin urine specimen of kidney transplant
recipients- relevant or contaminant?

*S. Klein', S. Deininget, P. Zangéx S. Zimmermanh D. Nurjadi3 C.
Sommeret

tUniversity Hospital Heidelberg, Depanent of Infectious Diseas,
Medical Microbiology Heidelberg, Germany

2University Hospital Heidelberg, Heidelberg Institute of Global Health,
Heidelberg, Germany

SUniversity Medical Center Schleswhgpstein, Departmerof Infectious
Diseases and Microbliagy, Libeck, Germany

“University of Heidelberg, Bpartment of Nephrology, Heidelberg,
Germany

Background: Due to the advances in microbial diagics and
pathogen detection by the use of total laboratory automatien, th
extent of urine specimen culturit@g vaginalishave been shvn to

be significantly ncreased. This has especially been the case in
patients following kidney transplantation, whe &n general at risk
for urinary tract infections (UTI)G. vaginalis has traditionally
been associated withacterial vaginosis and itselevance in the
context of UTI remains undefined and controversial. Therefore, the
study aimed to analyze clinical gentation and laboratory findings
as well as patient characteristics idriey transplant recipients to
detemine the relevance db. vaginalis in urine samplesn these
patients.

Materials and Methods Kidney transplant recipients with one or
more urine saples growings. vaginalisin a twoyear period from

July 2016 until Jun018 were inclded in the study. &tent
characteristics, lalvatory findings, clinich presentation and
immunosuppressive agents were analyzed and compared to a
randomized, gendematched control group of kidney transplant
recipients, to clarify the reance ofG. vaginalisin urine cutures

and identify possibleassociated factors. CGBiquare, Mann
Whitney-U-Test or t Test were used to asses statistical
significance.

Results During the study periodi. vaginaliswas cultured in 70
urine specimens @8 kidney tranglant recipients, owhich seven
presented witlepeated cultures witB. vaginalis 86% of patients
were female in both groups due to geroetched randomization.



The mean age was significantly lower in the group with
vaginalis (43 vs ® years, p=0.003). 50% of samplesth G.
vaginalishad colonyf or mi ng u n10tpsr m(, buf anly
21% of samples in the control group. While the mean values of
leucocytes in blood and-feactive protein were not significantly
different in the twogroups (8.7 vs 7.9 leu/nl, p=0,09.8 vs 8.8
mg/l, p=0.76), he number of leucocytes urine were significantly
increased in the samples wilB. vaginalis (p=0.01). Typical
Clinical presentation with dysuria, urinary urgency or frequency or
suprapubic gin was not documented in the ity of cases.

Discussion Thep r e s e n c%cfu/mifof addedant pathogen
and leucocyte count in urine are usually considered as typical
laboratory characteristics of UTI, which was the case in the
majority of samplesn the presented study. The typical clinical
presentation wasot documented in most tee cases, which
questions the clinical relevance Gf vaginalis However, several
cases have been described with invasive infection caused. by
vaginalis that underlie the possible relevance, especially in
immunocompromised piants. In addition,G. vagnalis has been
described as a risk factor for recurrent UTI. More studies are
needed to determine their relevance in urine cultures regarding
these aspects.
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Direct identification of bacteria from positive blood cuture
bottles by using matix-assisted laser desorption/ionization
time-of-flight mass spectrometry: a systematic review and
meta-analysis

*J. Forstey, T. M. Trart, V. Ruckef, G. Gelbrich, P. U. Haischmanf C.
Schoen

1Julius Maximilians University oVirzburg, Institut fir Hygéne und
Mikrobiologie, Wiirzburg, Germany

2Julius Maximilians University of Wiirzburg, Institute of Clinical
Epidemiology and Biometry, Wirzburg, Germany

Introducti on: We perfam a systematic review and metaalysis
to evaluate idetification protocols of bateria directly from
positive bloodcultures (BCs) from patients with bloodstream
infections (BSI) using matrkassisted laser desorption/ionization
time-of-flight mass speamometry (MALDI-TOF) with following
review questions:

What is the correct identiftion ratio (CIR) of MALDITOF
based rapid identification of bacteria from positive BCs compared
to the standard of care (SOC) from patients with BSI?

Are there gnificant differences in the CIR of MALDITOF based
rapid identifcaion of bacteria from pdsve BCs compared to
SOC for (i) different mass spectrometer and BC systems and (ii)
for different bacterial groups and species?

Methods: We included studies compng MALDI-TOF based
identification of bacteria directly from pdsie BCs with the
identification involving subculture of positive BC bottles. The CIR
was calculated for each bacterial species X according to CIR(X) =
(n(correctly identified number of XP:0001)/(Number of X
according to SOC)+0.01). Influence analysias performed to
detect stdies which influence the overall estimate of the pooled
data most and to assess whether the identified studies distort the
pooled effect.

Metaanalysis was perfared for baterial groups and species.
Subgroup analysis is still pding and will be performedor
different BC systems, mass spectrometer systems, separation
methods, protein extraction methods.

Results A total of 145 datasets from 93 studies were inaludéne
most frequent blood culture system was the BD BACTEC
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of

systen (64.8%). The mass speatnetry devices by the
manufacturer Bruker were applied most often (80.7%). The most
coi®mon separation method was centrifugation (82.1%). For the
protein extractiormethod inlouseprotocols were used more often
than commercial protols (66.2%). The total R including every
dataset was 0.72 (95% CI: 0:6975). The CIR of grarpositive
bacteria and gramegative bacteria was 0.62 (95% CI: 0(G86)

and 0.85 (95% Cl0.830.88), respectively. CIR oStaphylococcus
aureus,coagulasenegative staphylococciStreptococcus pyogenes
and S. pneumoniavas 0.78 (95% CI: 0.78.83), 0.59 (95% CI:
0.540.64), 0.71 (95% ClI: 0.68.78) and 0.36 (95% ClI: 0.2243).

CIR of Enterdacterales was 0.90 (95% CI: 0.80.92)
(Escherichia coli0.94 (95%CIl: 0.920.96), Proteusspp 0.87 (95%

Cl: 0.820.92), Klebsiella spp 0.92 (95% CI: 0.80.94),
Citrobacterspp 0.85 (95% CI: 0.70.9)) and 0.86 (95% CI: 0.81
0.9) forPseudomonaspp.

Conclusions The findings of this metanalysis show mass
spectrometrybased bacterial identifican directly from positive
blood bottles is eligible to be used as a routine method for BSI but
differences between bacterial species must be considered. Whether
there are ignificant differences in the identification results for
different (combinations 9fBC systems, MALDITOF systems and
extraction remains to be analyzed.
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Accurate and sensitive detection of microbial DNA and RNA
targets using nanoplate dPCR

R. Kellnet, C. Kappmeié S. Edward C. Donohog O.Karalay, D.
Martorand, D. H. Lofgrert, A. Hecket, F. D. PasqualgA. Missel, *L.
Ruppert

!QIAGEN Hilden, Germany

Introduction : Microorganisms are highly diverse and have
occupied countless ecological niches throughout evolution. One
such niche ighe human body, upon whicholonization can have
both beneficial and harmful effesc This is often ssociated with

the presence of healthreatening virulence and resistance to
antimicrobial agents. Therefore, the specific detection and
quantification & microbes, virulence geneand antimicrobial
resistance genes is of particular omance for humandalthcare.
Given this challenge, digital PCR in combination with specific
detection methods is a powerful tool for accurate and sensitive
quantification & human pathogenic microbeand their resistance
and virulence genes. QIAGEN"s dP@Mcrobial DNA Detection
Assays are designed to test for the presence of microbes, resistance
or virulence factor genes using digital PCR. The assays target over
685 bacteadl, fungal, parasitic, virda antibiotic resistance or
virulence factor genes andrt be run on the @kuity® in 2 hours

with minimal hand=on time.

Materials & Methods: To test the accuracy of absolute
guantification of microbial targets, gDNA from theaderium
Shigella sonneivas quantified. To demonstrate that multiplexing
does nottompromise accuratquantification, we tested a series of
four assays in singleplex and multiplex using the same input
templates. Moreover, a-fiex detection of the viraRNA target
SARSCoV-2 togeher with four bacterial DNA targets normally
found in watewater samples waperformed to include reverse
transcription of RNA into DNA in the analysis.

Results Accurate quantification is one of the core properties of
digital PCR The analysis of gDNA fom S. sonneshowed strong
concordance between measureshd expected quafitation,
highlighting the high accuracy of dPCR over the entire dynamic
range of 4 log levels. Multiplexing allows conservation of sample
material, whié detectig multiple target in one reaction.
Quantification results are the samegardless of singleor
multiplexing, even over a dynamic range of 4 log levels. The
performed 5plex detection of the viral RNA target SARV-2



together with four bacteal DNA targets normally food in
wastewater samples showed that the template atilutivas
accurately aptured using dPCR.

Discussion Digital PCR on the QIAcuity combined with the dPCR
Microbial DNA Detection assay portfolio offers four key features:

I Cowerage: A potfolio of 685 nicrobial assays detecting
bacteria, fungi, viruses, paites, plus AMR and
virulence genes

9 Accuracy: Accurate linear quantification across-mgt
dynamic range in singleplex and multiplex reactions

I Speed: A fast workflow with @&rnaroundtime of less
than 2 hours

9 Multiplexing: Mix-andmatch option for up tofive
targets and, i combination with QIAcuity OneStep
Advanced Probe Kit, the possibility for simultaneous
detection of DNA and RNA targets
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Guideline alignment for inoculated blood cukure volumes in
pediatrics i a pilot study

A. L. Sied, *M. Kroné, M. Pitsch, C. Schoef J. Liesé, J. Forster
LJulius Maximilians University of Wirzburg, Kinderklinik, Wiirzburg,
Germany

2Julius Maimilians University of Wiitarg, Zentraé Einrichtung
Krankenhaushygiene und Antimicrobial Stewardship, Wirzburg, Germany
Boston Children's Hospital, Harvard Medical S, F.M. Kirby
Neurobiology Center, Boston, MA, United States

4Julius Maximilians Uiversity of Wiirzburg, Instit fir Hygiere und
Mikrobiologie, Wirzburg, Germany

Introduction:In pediatrics, pathogen detection by blood culture is
crucial in many conditins. A positive correlation between
inoculated blood volume (BV) and diagnostic yi¢llY) has been
demonstratedn adults (Lany et al. 201%. A German national
guideline focusing on patients with neutropenic fever recommends
inoculation of 33ml, 5ml and10ml for infants up to 10kgBW, up

to 20kgBW, and more than 20kgBW (AWMF S2k guideline
048/14). There is no guitiee for patents in generapediatrics but

in terms of inoculated BVs procedure is often based on the
aforementioned guideline. The actuallynoculated BVs in
hospitalized children in Germany, is unknown.

Objective: Evaluation of alignment along the afameertioned
guideline regardig inoculated BVs, factors associated with
inoculated low BVs and DY.

Methods: In this single center, prospectivebservational study,
type, weight and DY of blood culture bottles (BCB) of patients
(<18 years) were documented tlheen 12/2020and 11/2021.
Pediatric BCB were weighed by random sampling after inoculation
and average bottle weight prior to inoculation wadstracted.
Approximate body weight was estimated by age specific 3rd
percentiles (Al years: up to 10kgBW,-2 yeass: 1620kgBW and

08 g enare than 20kgBW).

Results: A total of 1308 BCB were obtained during the study
period. Of these, 100 were regulBCB (BacT/ALERT® FA
Plus/BacT/ALERT® FN Plus) and 1208 were pediatric BCB
(BacT/ALERT® PF Plus). Inoculated BV asdocumentedn 877

out of 1208 bottles (72,6%).Cultures, compared to the guideline,
were adequately inoculated in 64/505 (13%) children exiatiie of
0-1 years and 13/214 (6%) at the age 0f Years. Of 258 children

8 years oolder 44 (17%) regular BCBere used.OB77 weighed
pediatric BCB, submitting department, number of bottles and
average BV were: emergency n=224, 1,0 ml (95840.8, 12]),
oncology, n= 207, 3,8 ml (95%I [3.62, 3.98]), general pediatrics
n= 126, 1,1 m(95%-Cl [0.76, 1.38]) angedatric intensive care,
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Conclusion:

n=87, 0,63 ml (95%CI [0.32, 0.94]), others (neonatolgy,
obstretics, pediatric surgery, n= 213).Bacterial growth dedscted

in 39/877 (4%) weighed, in 16/331 (5%) not weighed pediatric
BCB and in 11/00 (= 11%) of the regular ftites. Rate of
contaminants was high (72%, 56% and 64%). In the groups of
children at the age of-Dyears, 7 years and O 8
25/505 (5%), 11/214 (5%) and 3/158 (2%). DY of bottles
inoculated with recommended volumend less volume than
recomnenced was 4/77(5%) and 35/800 (4%). The rate of
suspected contaminants was 1/4 (25%) and 27/35 (23%).

Inoculated BVs, compared to guideline
recommendation, were low. Average inoculated BV was highest in
pediatric owology, presumably due toetiigh rate ofpatients with
central line catheters. The missing correlation between inoculated
BV and DY may be attributed to the small samgilee of this pilot
project and should be investigated in a pediatric multicentdy stu
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Evaluation of a MALDI -TOF MS-based rapid assay for
detection of Colistin resistance in agar and blood culture
derived Escherichia colisamples

E. Kirbag, I. D. Nix?, B. Oberheitmani) *K. Sparbief, M. Kostrzew3, B.
Sancak

!Hacettepe Universy, Facultyof Medicine,Department of Medical
Microbiology, Ankara, Turkey

2Bruker Daltonics GmbH & Co. KG, Microbiology & Infection
Diagnostics, Bremen, Germany

Introduction : For treatment of multiple drug resistant (MDR)
Gramnegative bcterial infectiors, colistinis used a la-resort
antibiotic and directly acts on the bacterial ¢cebmbrane.
Modification of Lipid A by cationic 4aminoL-arabinose (L
Ara4N) or phosphoethanolamine (pEtN) groups leads to colistin
resistance by prevenfj access to theeli-membrae die to
eledrostatic repulsion.

Broth microdilution is the gold standard method for antimicrobial
susceptibility testing but is very timmnsuming. Along with the
growing incidence of MDR bacterial infections, there is agent
need for rap and accuatecolistin resistance testing methods.

The aim of this study is to evaluate the performance of a novel
MALDI -TOF MShbased colistin resistance detection assay for
Escherichia colstrains derived from agar plates as well astpe
blood cultues.

Materi alsmethods 103 clinical E. coli isolates were tested by
rapid colistin resistance assay with MALDOF MS (Bruker,
Germany) comparing two different starting materials: i) colonies



grown on agar plates, ii) bacteria derivednirspiked positivel
flagged Wood cultures purified by MBT Sepsityper Kit (Bruker,
Germany).

Subsequently, lipid A molecules of the bacterial cell membrane
were extracted using the MBT Lipid Xtract Kit (RUO; Bruker).
The spectra acquisition and evaluatiomere automatically
performedby the LipidART module (Bruker) of MBT Compass
HT (RUO) on a MALDI Biotyper siriu8 (Bruker) in negative ion
mode.

According to the ISO 20776:2019 guideline, broth microdilution
was performed as reference method (MICRONAUTCNGtrip
Colistin, Bruker).

Resuts: Evaluation of agar grown isolates using the MBT

LipidART module resulted in a sensitivity and specificity for the
detection of colistin resistance of 97.7% (43/44) and 98.2%
(56/57), respectively. Validity was 98.1% (10Q3).

Blood cultue grown islates showed different variants of native
Lipid A molecule compared to agar grown isolates and automated
evaluation of spectra by the MBT LipidART module revealed
sensitivity and specificity of 93.3% (42/45) and 94.7% (54/57),
respectively. Vadity of the st wa$99.0% (102/103).

Discussion Applying the Lipid Xtract kit in combination with
MALDI -TOF MS showed excellent performance for detection of
colistin resistance ik. coli. Especially for positive blood cultures,
this MALDI-TOF MSbased mathod with 15 minutes handson-

time and less than 30 minutes titeeresult provides a sarrday-

result of the colistin resistance status. The method has the potential
to accelerate diagnostics in future, after appropriate development
andregulatory approva
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gPCR based detection of virulence associatddegionella
pneumophilaby lag-1 gene amplification

*S. Uhlé, C. Gagell, C. LucK, M. Petzold

Dresden University Hospital, Institute of Medical Microbiology and
Virology, Dresden, Germany

Question Legionella areubiquitous environmental bacteria. By
inhaling legionellacontaining aerosols, the pathogens are able to
infect human cells and trigger ypical pneumonia called
Legionnaires” diseases (LD). L. pneumophila serogrbumAb

3/1* is describedas prticularly virulent and reported in the
majority of clinical samples. MAb 3flLegionellaharbour thdag-

1 gene as a part of the LipopolysacchafideS) biosynthesis locus
and are related with a significantly increased vima& The finding
that mAb 3A* strains are underrepresented in environmental
isolates but responsible for the majority of commuiaitguired
outbreaks underlines the increasedrulince and thus the
importance to detect and prevent potential infection camurin
time. However, tts contradictsto the time consuming and less
sensitively standard culture based methods for Legionella
diagnostic and preventionFor this reason we deloped and
validated a culture independent qPCR according to the correlation
between the presence tietlag-1 gene ad mAb 3/1 reactivity.

Material/Methods: Two primerprobe sets forlag-1 gene
amplification were designed. Both assays were validated angord
to international standards (ISO/TS 12869:2019). The primer
specificity was evaluated in silico andin vitro by tsting
environmental and respiratory microorganisms  (n=114).
Efficiency, limit of detection and quantification were defined using
a plasmid carrying the lag-1 gene (standard). The clinical
evaluation was carried out bgomparing currently uske gdd-
standad ‘'mAb typing” (cultivation and serotyping) and our
investigations byag-1 gPCR in 100 patient and 50 water samples.
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Results We successfull designed and validated two prirqamobe
sets. According to ISO/TS 12869:201t8 Limit of detection(10
GU/reacton) and quantification (50 GU/reaction) were defined and
no unspecific amplification of the 114 validation strains could be
detected. The elaation of clinical and environmental samples
showed 10@%6 correlation with bth methods and confirmeitha

the primers are able to amplify all genetic variations of thg-1
gene.

Conclusion Thelag-1 gPCR is a new culture independent tool to
detect mAb3/1* legionella strains and has the potential to improve
the legionella risk mnagement by includingiralene assciated
markers. Unlike the current technical alert value of 100 cfu of
legionellae in 100 ml by cultivation the described gPCR enables an
addtive risk assessment of watkearing installations.
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Rapid baderia identification from bl ood cultur es using a
centrifugation based sample preparation method and MALDI
ToF MS in daily lab routine

*P. vom Steif} S. G. GatermarinG. Geis

1ML Bochum GmbH, Bochum, Germany

Introduction : Fast and aegate idenfication of microorganisms

is crucid for andysis of positive blood cultures and plays a key
role in the antimicrobial therapy of blood stream infections.
Subculturebased analysis normally requires around 28 h from
positive flagged bloodulture tocorrectspecies identification via
MALDI ToF MS. Established preparation methods for rapid
species identification by MALDI ToF MS directly from blood
cultures are either expensive, laborious and time consuming and
are often not suited for alypes of bled cultues. Therefore, we
investigaed an inpensive, fast and undemanding method for
direct identification which can easily be integrated into daily lab
routine.

Material and methods Positive blood cultures were analysed by
transferring a sapie into seum centifugation tube with a gel
barier. After centrifugation (10 min, 3500 rpm), the supernatant
was discarded. The pellet on top of the barrier gel was suspended
in 1 mL ddH20 and decant into an Eppendorf tube, followed by
another centrifugtion step(2 min, 13.000 rpm). The resulting
pdlet wasthen used for protein extraction by resuspending in 70 %
(v/v) ethanol followed by centrifugation, decantation and
subsequent resuspending in 40 pL acetic acid and 40 pL
acetonitrile. After a final entrifugaton step he supernatant was
then anatsed via MALDI ToF MS twice for each sample. For
species identification of bacteria, the manufacturer proposed cut
of f value of 02.0 was used.- A
of f val ues o fyranaposiive cocceand@t all bthef o r
bacteriaa <ore(1,7.

Results We analysed over 1500 positive blood cultures so far
using our rapid identification approach. Species identification was
achieved for 66 % of all analysed blood cultures with 1 % of
misidentificatons usings ¢ o r e O -off. The ideatiicatom of
grampostive cocci was successful for around 60 % (21 % with a
cuto f f scor e O  Btaphylococcu® Oauredfnd o f
enterococci, and 65 % for bet@molytic streptococci were
correctlyidentified by applyng modified cutoff values.For gram-
negative bacteria species identification was obtained in 90 %,
Enterobacterales in 94 % and bacteria with a chromosomal
encoded AmpC betictamase in 84 %. The method is not suited
for identification of grampositive 10ods and yeasts. By using ghi
methadl in our daily lab routine, we could provide species
identification up to 18 h earlier compared to our traditional
subculturebased approach.

Discussion Fast identification of bacterial agents in positive blood
cultures & vitally important for targted therapy. This IRhouse



method enables species identification from positive blood cultures
via MALDI ToF MS in a simple, fast and cesfficient way,
providing the opportunity of rapid treatment adaptation.

Fig. 1
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Cell counts, genomesopy numbers or estimated genome
equivalentsi Introducing a new nanoreactorbased digital
PCR for detection and absolute quantification of bacterial
pathogens

*M. Reinické?, C. Diezel? S. D. Brauh? I. Engelmanf® T. Liebes, R.
Ehricht-?*

!Leibniz Institute of Photonic Technology e.V. Jena (Leid®&T),
OptischMolekulare Diagnostik und Systemtechnologien, Jena, Germany
2InfectoGnostics Research Campus, Jena, Germany

3BLINK AG, Jena, Germany

“Friedrich SchillerUniversity, Institute of Physial Chenistry, Jena,
Germany

Introduction: The basis for determining the limit of detection
(LOD) of different molecular diagnostic methods is the absolute
quantification of bacteria and followed by a theoretical calculation
of their gsmome equivalents (GEThis is usually done either by
cultivation and subsequent cell counting or by molecular methods
such as quantitative or digital PCR. Direct quantification by
cultivation or cell counting is affected by a possible presaice
cell corglomerates or of deacells. Molecular methods usually
calculate genome equivalents based on DNA concentration and
genome size or determine the copy number of genetic markers. For
this study, the correlations between cell numbers during ditferen
growth prases and genome cepiin E. coli were investigated
using a new beabased digital PCR.

Methods: Growth kinetics was analysed using tBe coli strain
Nissle 1917. Cell numbers were determined by OD600, plating and
most probable number (MPN) sanples fran different (lag, lg

and sttionary) phases. To quantify genome copies, DNA was
isolated by bead beating without further purification and directly
bound to nanoreactor beads out of crude extract. The chromosomal
species markegad (glutamate deatboxylasegene) was used in a
digital PCR using nanoreactor beads.

Results Cell number determination from plating and estimation by
MPN gave equivalent results. During the growth experiment,
samples were taken from the culture at the lag phase, the
expaertial phase and the stationarphasefor the isolation of
genomic DNA. Based on the assumption that each cell contains at
least one and two complete genomes, a theoretical number of GEs
was calculated by multiplying the number of cells by 1.5.
Preliminay analysis of the lag phase sate showed a 10Gfold
higher number of genomic copies per microlitre than the absolute
number of cells in the sample and more th&ol@ higher than the
calculated GEs.
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Discussion The study shows the relationship betweeh rmeiber

and genome copies anthe influence of growth phases. The
described method allows an absolute quantification of genome
copies in a sample due to the high number of nanoreactor beads.
The binding of DNA without any purification step out of a lysed
sanple redwes the bias of sargprepaation in comparison to
columnbased systems. The results confirm the occurrence of more
than one genome copy per cell. For Didased diagnostic tests,
this method allow a more accurate LOD calculation in terms of
copy number ad ultimately pathoge number
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Successful PCRbased dermatophyte identification at species
level in PASpositive formalin-fixed skin biopsies and nail
samplesi a pilot study

*K. Langen, J. Brasch

tUniversity Medical Center Schlegpiolstein, Klinik fur Dermgologie,
Venerologie undAllergologie, Kiel, Germany

Introduction : In suspicion of superficial mycosis of the skin a
diagnosis is usually made directly by microscopy (KOH
preparations) and by culture of the scales of the les{ahs
Occasionally, howevern unexpected fungus isonly discovered
after histological examination of a skin biopsy taken under another
tentative diagnosis, using periodic a8dhiff staining (PAS). In
addition, nail material is often sent immediately fustological
examination wh PAS daning with the question
"Onychomycosis?".

Species identification is not possible histomorphologically. Since
accurate pathogen identification is important for treatment and
PCR analysis does not require vital fungeheents, we wanted to
investgate in a pilot study wikether dermatophytes in formalin
fixed, paraffinembedded skin and nail preparations can be
identified "retrospectively" in species level by PCR.

Material/Methods: We analysed archived formalfixed skin
biopsies with PASositive Lingal elementsas wellas formalin

fixed nail material (PA$ositive and PASegative). DNA
extraction was performed in a standardized manner and was
followed by PCR diagnostics with a commercial assay.

Results In 18 of the 27 ldin biopsies, a dermatophwéss deected

by our PCR analysisCandida (C.) albicansvas found in two
other samples anf@usarium (F.) solanin one sample. In 15 of the
18 dermatophytpositive cases, the species was determined: 14 x
T.rubrum 1x T.mentagophytes.

In 35 of the 36 PASositive nail sampls examined,
dermatophytes were detected by PCR. In all cases, the species was
identified: 32 x T. rubrum 2 x T. interdigitale and 1 xT.
interdigitale + T. rubrum For comparison, 9 PABegative nail
sampes were examined: only in ensampk T. rubrum was
detected with a copy number of 41000, the other 8 samples were
negative.

Discussion The results show that the identification of
dermatophytes from PAositive skin biopsies and nail material is
successfuin many cases. Successfiémaibphyte identfication
from formalinfixed skin samples with laboratory PCR probes was
already described by Eckert et al. in 2016 (2).

Outstanding results were achieved with nail material, where PCR
identified dermatophyteat speciedevel in 35 of & PAS-positive
sampes.

(1) Sunderkotter C, Becker K, Kutzner H et al. Molekulare
Diagnostik von Hautinfektionen am Paraffinmatefialbersicht



und interdisziplindrer Konsensu#lolecular diagnosis of skin
infections using paffi n-embedded tissuei review and
interdsciplinary consensus] Dtsch Dermatol Ge2018;16:139
147

(2) Eckert JC , Ertas B, Falk TM et &pecies identification of
dermatophytes in paraffiembedded biopsies with a new
polymerase chain reaction assaygeting the internal transioed
spacer 2region and comparison with histopathological featuBes.
J Dermatol 2016;174:869 77
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Accurate and rapid antibiotic susceptibility assessment using a
machine learning-assisted nanomotion technologplatform

*A. Sturnt, G. Jawiak, M. Pla Vergé, L. Munch, D. Cichocka
Resistell, Muttenz, Switzerland

Background: Antimicrobial resistance (AMR) renders formerly
curable infections lifghreatening. Many mukhiesistant bacteria
can no longer be conmdonally treated with antibtics,
contributing to the rising number of saprelated deaths. Besides
finding novel and alternative herapeutics, accelerating
antimicrobial diagnostics can lead to faster treatment decisions and
more selective usage of ténotics. In sepsis patiesitwhere less
critical antibiotics can be adminésed, quick desscalation from
lastresort antibiotics hek to control the spread of AMR. Most
phenotypic antibiotic susceptibility testing (AST) detect bacterial
growth, makinghem reliable but often toslow.

Methods We used the Resistell Phenotetth develop a fast
growthrindependent yet accurate AST basedtlee measurements

of bacterial nanomotions. Nanomotions were recorded for four
hours for the antibiotics ceftriaxone fataxime, ciprofloxacin, and
ceftazidime-avibactam. Each antibiotic was easured at one
concentration on a comprehensive set of H.aiud K. pneumoniae
clinical isolates. Recordings were subsequently analyzed and
classified using assisted machine leagni

Results Bacterial nanomiions dter depending on their phenotype
upan exposure to an antibiotic. For resistant bacteria, we olzkerve
an increase in the signal intensity, whereas the signal for
susceptible bacteria stagnated or decreased. The antibiotic
responses varied among isies, necessitating machine learning to
extract signal parameters and develop accurate classification
modek. A handful of signal parameters from the nanomotion signal
sufficed to classify all strains with an accuracy of190 %. We
achieved perfect sepmion of susceptible and resistant isolates
with only one signal parameter in the case of ceftazidime
avibactam.

Conclusions An accurate AST based on nanomotion technology
is measured at a single antibiotic concentration arzbiispleted
after four hoursmaking it significantly faster than gofdtandard
tests in hospitals. It changes paradigms of assessirilgiotint
susceptibility and could supplement current methods in the clinic,
offering treatment options faster and contagnihe spread of AMR
for critical drugs.
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Project Presentation: Use of thermal imaging for differential
diagnosis of cervical lymphadenopathies

*S. E. Mullet, P. Ghosh J. B. Okuni, A. Gillat, D. Monda¥, K. Cassd,
S. L. Becket, M. SiegeP, A. Abd El Wahef S. Shreitier*

1Saarkand University Medical Center, Institute of Medical Microbiology
and Hygiene, Homburg, Germany

ZInternational Centre for Diarrhoeal Disease Research, Dhaka,
Bangladesh

3Makerere University, Kampala, Uganda

“University of Malta, Malta Malta

STednische Uniersitat Berlin, Department of Empirical Health
Economics, Berlin, Germany

SUniversity of Leipzig, Institute of Veterinary Medicine, Leipzig, Germany

Introduction: The purpose of this study is to evaluate tke of
thermal imagingto differentiate cervial lymph node pathologies
using an artificial intelligence algorithm. Infectious and malignant
differential diagnoses are discriminated, with a particular focus on
the diagnosis of extrapulmonary tuberculosis.

Material and Methods: The sudy is planned asa multicenter
study in Germany, Uganda, and Bangladesh. There will be one
study arm with subjects with cervical lymphadenopathies and one
arm with subjects with clinically inconspicuous lymph nodes.
Three standrdized images of theerviaal region will be obtained

from each study subject. In addition, relevant anamnestic data such
as personal data, medical history and, if possible, the results of
other diagnostic tests will be collected to confirm the actual
diagnosis. An artificialintelligence will then be trained on the
dataset to evaluate and differentiate pathologies of the cervical
lymph nodes. In lymph nodes suspicious for extrapulmonary
tuberculosis, fine needle aspiration cytology will be performed, this
will be examined with routine diagrostics (GneXpert,
microscopy, histology), and furthermore, the -lefer aspirates
will be analysed with a newly developed isothermal amplification
method. Finally, the entire project will be evaluated from a health
ecaomics perspective.

Results: Since he projet has just started, only sample images are
currently available (Figures-2). However, preliminary results are
expected by late summer 2023 and will be presented at the
conference.

Discussion: Thermography hasveen used in other ctaxts for
obtaning relevant image information easily, quickly and without
radiation exposure. It is characterized by wide availability and the
application does not require any relevant personal training in
advance. It is already begnused successfully iother areas of
medicire to diagnose various diseases and their consequences, e.g.
peripheral artery disease in diabetes patier@mbined with
artificial intelligence to analyse and evaluate the images, thermal
imaging may prove tbe a useful diagnostiool

In caseof a siccessful evaluation of the use of thermal imaging to
discriminate pathologies of the cervical lymph nodes, an early
decision on the need for lymph node extirpation could be made,
and followup examinations couldbe performed withoutross
sedional imaging and with very low radiation exposure. In
addition, thermal imaging combined with isothermal amplification
could be used as a mobile tuberculosis laboratory in regions with
poorer medical infrastructure to imm® the diagnosis of
extrapumonary tuberculoss.

References

Gatt, A. et al. (2018) "Establishing differences in thermographic
patterns between the various complications in diabetic foot
disease", International Journal of Endocrinology, 2018.



Figure Legends:

Figure 1: Thermalmage @ patientwith lymphadenopathy

)

Figure 2: Thermal image of healthy subject

Fig. 1
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Performance of the Qvella FASE system together with
MALDI -TOF, VITEK ® 2 and theb-LACTA E test for same
day identification and antimicrobial susceptbility testing of
Gram-negdiv e bacteriadirectly from positive blood cultures
*J. Essg A. B. Krappmans, K. Honold, J. Traget, G. Valenz4 J. Held
tUniversitatsklinikum Bangen, Mkrobiologisches Institut, Erlangen,
Germany

Introduction : Preparatin of bacteria directly frorpositive blood
cultures (BC) is used to shorten the time to idegdtfon (ID) and
antimicrobial susceptibility testing (AST) of sepsis pathogens. Th
FASTE system (Qvella Corporation Europe) automatically
purifies a Liquid CtonyE (LC) from positive BCsfor further
applications. We aimed to test this st in combinatio with
rapid ID, AST and phenotypic ESBL detection. The goal was to
obtain all reslts within working hours (7:30 a.m. to 6:00 p.m.) on
the day of BC positivit.

Methods: During five monhs, all BCs with Gramnegative rods
that were reported positive by Bixlock were processed with the
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FASTE system. The obtained LC was directly anatyzwith
MALDI -TOF (Bruker), VITEK® 2 (bioMérieux) and thé-
LACTAE test (BioRad). The results were compared with
MALDI-TOF and VITEK 2 from shoriterm culture, and
EUCAST rapid AST directly from positive BCs. AST results
without categorical agreement (CAwere checked by broth
microdilution (MERLIN Diagnostika)

Results 119 podiive BCs containing Gramegative bacteria were
processed. Ten BCs were excluded because of a mixed culture
(n=6) or a FASE system failure (n=4; 3.4%) leaving 109 BCs for
analyss. In total, 21 bacterial species were encountered, mostly
Escherichia coli (56%). ID with MALDI-TOF from LC was
correct at the species level in all cases (mean score 2.2; standard
deviation 0.2). Most relevant antibiotics (piperacillin/tazobactam
[TZP], ceftazidime [CAZ], meropenem [MEM], ciprofloxacin
[CIP]) showed an essentialgeeement (EA) and CA above 96%
and 97%, respectively. Only ampicillin/sulbactam (SAM) from LC
failed to fulfill the FDA (<1.5%) and CLSI (<3%) requirements
with a very major errofVME) rate of 3.3% (n=3). After six hours

of incubation n the VITEK® 2, ASTresults were available for
SAM (94.6%), CIP (91.8%) and CAZ (75.3%). In contrast, AST
results of TZP and MEM were never available at that{ioiat. In
10.1% (n=11) of cases, mplete AST from LC was available
within working hours. Theb-LACTAE test fromLCs correctly
identified 14 (82.4%) of 17 isolates with resistance t6 3
generation cephalosporins within 15 min. EUCAST rapid AST
from positive BCs allowed interpretation of MEAST after six
hours in all cases with very good CA (9%8 In contrast,
interpretation of TZP was rarely possible (26.3%) because most
results were in the area of technical uncertainty.

Discussion The FASTE system provides a LC to speed up the
laboratay workflow of positive BCs with minimal hanes-time.

The ID results were excellent and AST results were highly reliable.
However, the goal of obtaining AST results on the same day was
missed for the antibiotics most commonly used in Gramgative
sepsis namely TZP and MEM. This may change if the working
time is extended by 2 hours. A good method to determine
resistance to '3 generation cephalosporins from LC is the
LACTAE test.
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Culture positive COVID-19-associated pulmonary aspergillosis
(CAPA) in Germany: A retrospective evaluation of three
tertiary care hospitals

*L. H. BuhF, A. M. Aldejohans, T. Ruegamér R. Martirt, G. Walthe?, J.
Steinmanfy O. Kurzat®

$JuliusMaximilians University of Wurzburg, Institut fur Hygiene und
Mikrobiologie, Wirzburg, Germany

2University of Regensburg, Instie of Clinical Microbiology, Regensburg,
Germany

3Leibniz Institute for Natural Product Research and Infection Biology Hans
Knéll Institute, Nationales Referenzzentrum fir Invasive Mykosen
(NRZMyk) Jena, Germany

“Paracelsus Medical University, Institusé Clinical Hygiene, Medical
Microbiology and Infectiology, Niirnberg, Germany

Introduction : Pulmonary aspergillosis is a feareshtlicaton in
critically ill patients suffering from COVIEL9 with an estimated
CAPA prevalence of 0:7.7% and 2.89% in thelCU. Virus
induced epithelial damage, interferon dysfunction and an impaired
cellular defence may play major roles in its aeiigl. Rik factors

like COVID-19 therapy with corticosteroids or ILéntagonists
may further aggravate the clinical situationiaghosing CAPA
remains difficult. Thus, we investigated the management of
COVID-19 positive (ICU) patients suffering fromAsperdllus
superinfection.

Material and Methods: We performed a retrospégt analysis of
clinical and microbiological findings fosing on three German



tertiary care hospitals during the COVI® pandemic in 2020 and
2021. Inclusion criteria were patients surffig from Aspergillus
culture positive CAPA. The following criterizvere subjects of
query: Species, specimens, age, gendemenying diseases,
diagnostic methods, outcome and treatment. Data was processed
with Excel and SPSS. Stat. significance wagesssdvith Fisher's

exact (FE) or chsquare test (Chi2).

Results Within two years, 95 cases with a positive history of
CAPA wee observed in three hospitals. The prevalence of CAPA
in COVID-positive patients was 0.84% (28/3349) for centre 1,
6.34% (50/79pfor centre 2 and 2.07% (17/823) for centre 3. In the
ICU, CAPA wasmore prevalent (centre 1: 3.39% (28/825); centre
2: 14.41%(50/347); centre 3: 4.63% (17/367H. fumigatuswas

the most abundant species (93%, 88/95). In 74 patients a
galactomannan tegGM) was performed from pulmonal fluid, of
which 79% (59/74) showedositivity. 83% of GMpositive
patients (49/59, 83%) hdugh-level indices (>3). Nicotine abuse
was reported in 17% (16/95). All patients received respiratory
support with 52% (49/95nvasve mechanical ventilation and 48%
(46/95) ECMO. Systemic glucodeoid therapy was reported in

67 of 95 cases (71%), 15¢44/95) received monoclonal antibody
therapy, 12% (11/95) received convalescent plasma, 40% (38/95)
received antiviral therapy dn 4346 (41/95) were dialyzed.
Antifungal therapy was administered aslldws: 56% (53/95)
received isavuconazole, 39% (37/95hiaocandins, 33% (31/95)
voriconazole and 15% (14/95) amphotericin B. One patient each
was treated with itraconazole or fluconkzo

CAPA had a fatal outcome in 60% (57/95) of cases. A significant
association (p=0.015; Chi2) between GM indices >3 in BAT Ar

fluid and mortality was observed. This was also found to be true
for nicotine abuse and mortality (p=0.035; FE). Therapy with
corvalescent plasma, on the other hand, seemed to be associated
with beneficial outcomes (p=0.024, FE).

Discussion Our data reeal regional differences in prevalence,
diagnosis, and treatment of CAPA. A high GM index in BAL or
TA fluid, as well as nicotia abuse, was significantly associated
with increased mortality.
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Unlocking the immune enigma: Insights into Ebola vius
persistence and recurrence

*E. Asare FenterlgP. P. S. Oss&iW. G. Ayibo?, T. NarhBed?
tUniversitat Konstanz, Konstanz, Germany

2Kwame Nkrumah University of Science and Technology, Regnol
Kumasi, Ghana

3Wenzhou Medical University, Wenzhouijr@h

The immune response and immunological factors are pivotal in the
pathogenesis and loxigrm outcomes of Ebola virus disease
(EVD). However, the immunological mechanisms underlying post
EVD sequlae, including viral persistence and reactivation, remain
poorly understood. This knowledge gap is crucial, especially
considering the strategies employed by RNA viruses like Severe
Acute Respiratty Syndrome Coronavirus 2 (SARSV-2).

In this study, weexplore the intricate interplay between the host
innate andadaptive immune responses in EVD survivors, focusing
on their implications for viral clearance and disease recurrence.
Building upon our pevious findings on podEVD sequelae
characteristics, weropose that the persistence and reactivation of
the Ebolavirus in survivors can be attributed to a complex
interplay of virus and host mechanisms. Central to this process are
extensive lymphocytoss, deregulation of dendritic cell and T cell
interactions, and potentially weaker inflammation profiles.
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We hypotledsze that a misbalance between immune cell
surveillance and viral replication in infected tissues serves as a key
factor in the occurrenceof random disease recurrence. The
expansion of viral reptation may extend to other organs and
tissues, ultimatelggablishing chronic EVD.

Understanding these intricate immunological factors is crucial for
the development of targeted interventions a@raeenhancing viral
clearance and preventing disease memce, which have been
identified as triggers for recenbBla outbreaks. Insights from our
current findings contributes to a more comprehensive
understanding of the immunopathogenesis of EVD awilithte

the development of effective strategies to ocgrdind mitigate the
impact of the disease.
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Characterization of Candida albicansadaptation to
inflammatory environments

*S. Dinget, A. Dietschmanh M. S. Gresnigt

!_eibniz Institute for Natural Product Research and Infection Bjpldans
Knéll Institute, Junior Research Group AdaptivetiRagencity Strategies,
Jena, Germany

Introduction : Candida albicansis a commensal yeast of the
normal human mycobiome. Yet, undertain circumstances it can
become an opportunistic pathogen thah cause liféhreatening
infections in immuocompromisechoss. Particularly, the innate
immune system is an important first line of defense agdst
albicans During the course of anfiection, C. albicansis exposed

to various cells of the innate imune response, first tissue resident
macrophages, later medted immune cells like neutrophils and
monocytes, who all contribute to inflammation and aim at
efficiently clearing the infection However, commensal €o
existence with the human host has setdtage for adaptation of
both organisms to eadither. Theefore we hypothesized that.
albicans has evolved mechanisms to sense activation of
inflammatory responses and engages a taildmsduneevasion
program to secure its persistence.

Material/Methods: To set up arin vitro inflammation model for
studying adptaions of C. albicansto this process, we isolated
and/or differentiated an array of human immune cells and activated
those with dverse infectiorrelevant stimuli, like inactivated
morphotypes o€C. albicansitself. The resulting supernatanSN)s

of those stimulations were used to simulate an inflammatory
environment to grovC. albicansin. Thus, we screened the the SNs
from neutophils, Peripheral bloechononuclear cells (PBMCs),
and diversely differentiated moncytelerived macrophages
(MDMs) for ther cgpacity to generate inflammatory envirenments
that modulate growth and stress toleranc€.ialbicans

Results The SNs from stimlated PBMCs with inactivated

Candida morphotypes only moderatelaffected C. albicans.

Interestingly, supemtants of yedsstimulated neutrophils provided
an environment, that boosted growth and resiliencé.dlbicans

compared to the unstimulated ¢ai. Similarly, we observed that
SNs of hyphastimulated MCSFdifferentiated macrophages
supported growth and stress stgice of C. albicans while this

could not be accomplished with either using @&@@8F

differentiated macrophages instead or by stating M-CSF

differentiated macrophages with other stimuli like LRS

Pam3CSKA4.
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Discussion Our results indiate that spedif activation of innate
immune cells leads to generation of inflammatory environments
that unexpectedly can have protective propsrtifor the
opportunistic pathogef. albicans To understand the atecular
underlying mechanism within the pathogen, we aterently
working on generating a transcriptome dataset of the inflammation
adapted fungus. This will hopefully provide us with pedlys
responsible for adaptation to host inflammation, which might
reveal novel targets for antifungal therapy
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Hostalbumin drives Candidainduced hyperinflammation
underlying the pathogenesis of vulvovaginal candidiasis
S. Austermeidr M. P e%S3ne. 3. Hizigt| A. Dietschmanf K.
Skurk, M. Jaeget D. de Gradf E. LatZ, M. Neted, G. Dondery T.
Zelanté?, *M. S. Gresnigt

!eibnizHKI, Microbial Pathogenicity Mechanisms, Jena, Germany
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SRadboud Center for Infectious Diseases, Radlidnigtersity Medical
Center, Experimetal InternalMedicine Nijmegen, Netherlands
“University of Bonn, Institute of Innate Immunity, Bonn, Germany
SFemicare, Tienen, Belgium
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Vulvovaginal candidiasis is characterizegg symptoms that are
driven by inflanmatory resposes. Theinflammatory response
during vulvovaginal candidiasis is initiated by fungal pathogenicity
mechanisms resulting in tissue damage. However, the persistence
of inflammation and symptoms results fronefficient neutrophil
mediated funda clearance dading ctlateral damage and the
induction of immunopathology. It has become increasingly
apparent that hosterived factors play crucial roles in the
pathogenesis of vulvovaginal candidiasis and the agsdcia
dysfunctional inflammatory respse. We invesgated he impact

of albumin, one of the most abundant proteins present in vaginal
fluid, on fungal pathogenicity mechanisms as well as the induction
of inflammatory responses.

In vaginal fluids from VVC p#ents we observed correlations
between proinflarmatory cyokines and albumin levels. To dissect
this connection, we investigated the impact of albumiCandida
albicansinduced inflammatory responses relevant to VVC
pathogenesis. We observed that albumpotentiatesC. albicans
induced NIRP3 inflammasme actiation, a crucial process
driving hyperinflammatory responses during VVC. We observed
that this increased inflammasome activation could be pinpointed to
adaptations in the fungus to the presencehis host protein,
specifically bindhg of albuminto the fingd surface adhesin
Agglutinin-like protein 3 and increased secreted aspartic protease 1
expression. Using a murine VVC model we showed that the effects
of albumin and associated inflammatory i@sges drive severity of
the infectian.

Collectively thesedatasuggest host albumin as a major driver of
the inflammatory responses that crucially underlie the pathogenesis
of vulvovaginal candidiasis.
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In vitro testing of new antifungals: Ibrexafungerp susceptibility
in echinocandinresistant clinical Candda species.

*A. M. Aldejohanrt, C. Mennet, N. Thielemanh R. Martirt, G. Walthef,
O. Kurzat?

1Julius Maximilians University of Wirzburtpstitut fir Hygiene und
Mikrobiologie, WiirzburgGermany

2Leibniz Institute for Natural Product Researchdanfedion Biology Hans
Kndll Institute, Nationales Referenzzentrum fur Invasive Mykosen
(NRZMyk), Jenazermany

Introduction : Invasive Candida infections are a threat to
vulnerable patients suffery from critical illness or
immunosuppression. One of tfiest-line choices in treating these
severe conditions are echinocandins. Resistances to echinocandins
following therapeutic failure are mainly medtkd by hotspot (HS)
mutations of the~ks-gene, enoding theb-D-glucan synthase. In
recent years, a rise of such phenotypes can be noticed. That is why,
new treatment strategies comprising new substaiigesthe first
in-class antifungal ibrexafungerp (IBXare urgently needed. We
challengeda library of 192 pheao-/ and genotypic echinocandin
resistantCandida isolates assessing IBX susceptibility by broth
microdilution according to EUCAST (BM).

Materials & Met hods The German National Centre for Invasive
Fungal Infections (NRZMyk) provided sins andpatient déa.
Species ID was confirmed by ITS sequencing. Anidulafungin
(AND) and IBX BM was conducted in accordance with EUCAST.

Results 192 invasive Candida isolates were tested from 184
patients. The sex ratio was computed to 56% : 44% (MmTh#.
majarity of patents (83%) were between 41 and 80 years of age.
Strains largely derived from abdominal specimen (39%) and blood
/CVC-tip culture (35%). Most prevalersipecies wereC. glabrata
(112/192) andC. albicans(63/192). 76%4145/192) of all elevant
point mutdions were detected both in positions F659 and S663
(43x / 48x inC. glabratg and in F641 and S645 (15x / 39x@
albicang. Mutations at the beginningf HS were associated with
higher IBX MIC-values (F659 & F641 (MIC 50/90 in mg/B4/>4

& 2/4) in canparison to AND (F659 & F641 (MIC 50/90 in mg/l):
1/4 & 0.25/1). However, in downstream mutations Mi&ues
were almost equal for both substances (MI@BOJalues in mg/l

for S663: 2/4 (AND & IBX); for S645: 0.5/1 (AND) and 0.25/1
(IBX)). Applying wt UL values for IBX, 39 of 145 echinocandin
resistant isolates could be reclassified as IBX wildtype.

Conclusiont IBX shows in vitro activity against echinocandi
resistantCandidaand thus is a valuable addition to the antifungal
armory. However, our da suggset that this effect is more
pronounced in strains harboring mutations, which affect the center
of HS. In vivo data may help to further characterize resista
phenotyps.
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lysophosholipase A PlaA
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Introduction : Legionella pneumophilathe causative agent of a
life-threatening pneumonia,intracelularly replicates in a
specialized compartment in lung macrophages, litbgionella
containing vacuole (LCV). Secreted proteins of the pathogen
goven important steps in ¢hintracellular life cycle including
bacterial egress. Among these is thpet |l sereted PlaA which,
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together with PlaC and PlaD, belongs to the GDSL phospholipase
family found inL. pneumophilaAdditionally, PlaA was previously
described as a factor@mnoting bacterial exit in the absence of the
type IVB-secreted effector Séh We hee focus on the
characterization of the phospholipase PlaA, investigate the mode of
activation mechanism, and 3D structure of PlaA.

Materials and methods: For detection of exymatic activity,
recombinant PlaA was purified and subjected to lipid blydis
assgy. Additionally, the effect of the zinc metalloproteinase ProA
on PlaA integrity and activity was determined. Moreover, the 3D
structure of PlaAvas analyzed via crystahtion.

Results PlaA shows lysophospholipase A (LPLA) activity which
increases aer secretion and subsequent processing by the zinc
metalloproteinase ProA at residue E266/L267 located within a
disulfide loop. The 3D structuref d?laA shows a typicallb
hydrolase fold and reveals that the uncleaved disulfide loop forms a
lid structure covering the catalytic triad S30/D278/H282. This
leads to blockage of both substrate access and membrane
interaction before activation; howevehgetcatalytic and membma
interaction site gets accessible when the disulfide loop is processed.
After structural modelling, a similar activation process is suggested
for the GDSL hydrolase PlaC, but not for PlaD. Furthermore, the
size of the PlaA substeabinding site indicatkpreference towards
phospholipids comprising ~16 carbon fatty acid residues which
was indeed verified by lipid hydrolysis, suggesting a molecular
ruler mechanism.

Conclusiont Our analysis revealed the structural basis for the
regulted activation and subtrate preference of PlaA and suggests
that protein activation of a potentially lytic enzyme may be
important to maintain bacterial integrity.
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Introduction: Candida albicands a common commensal fungus

in humans, but during immunosuppressive therapy or dysbiosis of
the microbiome it can causdfetthreatening infectins. The
commensato-pathogen switch during invasion of the host tissue
exposes the figus suddenly to new hbsiches and promptly
changing environments, driven by inflammatory responses. To
persist, the fungus has to rapidly seasé integrate signafsom

its changing environment to appropriately adapt.

Material and Methods: To study howC. albicanscan accomiish
adaptation in the hostile surroundings of an inflammatory niche, we
established ain vitro inflammation model. We shulate human
immune cés with diverse stimuli and use the supernatants as
surrogate for an inflammatory eneirment, wherein we grow
C.albicans and analyzechangesin its pathogenic potential and



stress resistance. We further applied live cell imagiog t
dynamically record th immune cell stimulation process in real
time and used proteomics to characterize tbenposition of
supernatats in depth.

Results: Specifically, supernatants of macrophages, which were
stimulated with fungahyphae, induced stresssistance in viable

C. albicans Furthermore, this environment can train a commensal
C.albicans strain to ircrease its escape frormacrophages.
Surprisingly, we observed that during supernatant generation,
inactivated fungal hyphae strongly elicit inflanatory cell death of
macrophages. Performing proteomics on the macrophage
supernatants however revealed aidestprofile from macrphages
lysed by freezéhawing. These lysates were interestingly not
sufficient to grant the same stress benefitsdoalbicans hinting

at speific properties of the hyphdfiggered inflammatory
environment. We are currently aing at identifying sing proteins
released from macrophages after hyphal stimulation, that promote
fungal resilience.

Discussion: Our findings denonstrate that an inflamatory
environment counterintuitively can become an asset for an
opportunistic pathogento withstand physiolagally relevant
stresses and the encounter with immune cells. Identification of
single host proteins that regulate thisapition might help to
establish new diagnostic biomarkers or targets for-tinstted
therapies, which couldupport the difficult treatment of invasive
fungal infections in the future.
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Introdu ction: The opportunistic pathogenic yeastandida
albicans exists as a commensal of the intestinal mycobiota.
Dysbiosis of the intestinal microbiota can initia@® albicans
overgrowth T a major pretsposing factor for disseminated
cardidiasis. Commensal bteria such agactobacillus rhamnosus
antagoniseC. albicans pathogenicity. We are interested in the
signalling pathways regulatin€. albicans commensalism and
pathogenicity Virtually all signal transduction pathways that
enable tke adaptation ofC. albicans are regulated by protein
kinases. From its genome€, albicanswas predicted to have 108
protein kinases of which nearly 50% remain uncharacterised. Only
a small subsetf protein kinases hdseen investigated for their role
during interactions witthost cells. The aim of this study is to gain
a broad insight into the role @&. albicansprotein kinases during
infection and commensalism.

Materials and Methods To investigée both, commensal and
pathogenic states ofC. albicans in vitro infection moded
monitoring the interaction o€. albicansand intestinal epithelial
cells (IECs) with or without.. rhamnosusvere used. A deletion
mutant library of all 108 protein kinasesas screened during
infection of IECs in the absence presence of pathogenigit
antagonisind-. rhamnosusThe ability of each mutant to damage
the host tissue was quantified by measuring the activity of
cytoplasmatic lactate dehydrogenase in the sap@nh In
addition, exsting transcriptome datasets df. albicanslEC
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interaction with or without L. rhamnosuswere reanalysed for
protein kinases expression.

Results and DiscussionAround 40% of all protein kinases genes
showed differential expressioruhg infection, wherea around
25% of all protein kinasegenes showed changegression when
infecting L. rhmanosuscolonised IECs. The cytotoxicity screen
revealed around 30% of all kinase deletion mutants showing
differential damage compared to theldsype (12 increased
damage and 28 decreased damagéjcating a role of theeleted
kinases in pathogenicity and amtrulence. In addition, 20% of
kinase deficient strains showed increased susceptibility to
antagonistic effects of. rhamnosusagain$ C. albicansinduced
damage. The deleted kinases in thesutants may thus be
important for C. albicans to support commensalism. As
filamentation is the major driver d€. albicansinduced damage,
mutants with altered damage on IEC with or without baatell

be investigated.Further virulence attributes sucis adhesion,
invasion ad translocation will be assessed. As fungal metabolic
alterations are vital forL. rhamnosudnduced commensal
behaviour, mutants with reduced damage potential when infecting
L. rhamnosuscolonised IECs may play important roles in
metabolic adaptation.

Cdllectively, several protein kinases play crucial roles during
infection whereas others play important roles during interaction
with commensal bacteria.
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Background:Since the beginning of the Russirainian War in
February 2022, Ukrainians have been seeking for shelter in other
European countries. Ai: This study investigates the petence

and the macular epidemiology ofmultidrug-resistant gram
negative  bacteria  (MDRGN) and  methicilliesistant
Staphylococcus aureus(MRSA) in Ukrainian patients at
admittance to University Hospital Frankfurt, Gemy (UHF).
Methods: Screening anobservational anadjs of n=103 patients
within March and June 2022. Genomes of MDRiSblates were
analyzed for antimicrobial resistance genes and phylogenetic
relatedness. Results: Overall, n=34 MDR@GHlates were founih
n=17/103 patients (16.5%; 9566nfidence interval = 1 25.19 of
which n=21 MDRGNisolates with carbapenemsistant (CR)
were found in ten patients. Of these, five patients were positive for
>1 MDRGN+CRstrain. In total, eight MDRGN+CR isolates were
found in four of six patients wit warrelated injuies. In n=6/10
patientswith MDRGN+CR the respective strain was found in
invasive materials &g from surgical site). Genomic
characterization of these MDRGN+CR revealed that these isolates
harbored atleast one carbapenemase gene, vgith isolates
harbaing two carbapenemasgenes. In total, these genes were
blaNDM-1 (n=10), blaOXA-48 (n=4), blaOXA-72 (n=4),
blaNDM-5 (n=3),blaOXA-23 (n=2),blaIMP-34 (n=1),blakKPC-3
(n=1) and blaOXA-244 (n=1). Additiomlly, blaGES1 was
identified in one Pseudomonas aeginosaisolate. Core geme

and plasmid analysis of isolates revealed no broad epidemiological
connection between most of these isolates. No MRSA was found.
Conclusion: Prevalence of carbapenresistant gramnegative
bacteria in Ukrairdn patients with warelated injuries andf
hospital pretreatment is high. This has enormous impact on
infection prevention and control strategies.
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Objective: Hypervirulent Klebsiella pnemoniae (hvKp) are
spreading worldwide. They can cause invasive infections, e.g.
pyogenic liver abscesses (PLA), in healthy pasierf all ages, also

in outpatient settings. The occurrence of hvKp seem to correlate
with hypermucoviscous phenotype. The afithis study was (i) to
investigate the occurrence of putative hypervirulent
hypermucoviscouk. pneumoniaghmKp) at a tefary hospital,
(ii) to andyze the corresponding patient data for associations and
risk factors, (ii) to use whole genorseqiencing or in-depth
analyses of isolates obtained from PLA cases.

and

Methods. For the study period of 17 months, &l pneumoniae
isolates from various dlical specimens were tested for hmKp
phenotype by applying the stristgsting. All isolates were tested
for antbiotic susceptibilities. A multiplex PCR for common genes
(magA iutA, rmpA and rmpA2 associated with hmKp and hvKp
wasapplied to all hmKp islates. AK. pneumoniaésolate with a
positive stringtest and detection of the aforementioned genes wa
definedas "putative hvKp". Further, all isolates from patients with
liver abscesses were added to the collection, regardidssiip
phenotype. Thesaere subjected to WGS (lllumina) to determine
cgMLST and phylogeny. Subsequently, the Kleborate oritioé
was applied to screen for known hvikgenes not included in the
first screening PCR. Anonymized patient data including age, se
and sampling were ovl@id with the micreand molecular
biological results.

Results A total of 10.9% (331/3044) isolates WwithmKp
phenotype were detected. Among these, 67% were isolated from
screening (urine and various swabs), while 33% were collected
from invasive materia(blood, punctures and BAL). The patients"
age range was from 0 to 95 years, with a mean of 69 years. At
72%, themajority of isolates were susceptible to all antibiotics
tested, 7% showed multirug resistance, including (1.2%) reaist
phenotype to carlpenems. 13.3% (44/331) isolates was tested
positive by PCR for genes associated with hvKp. cgMLST
reveded mostsequenced isolates belonged to international hvKp
clonal lineages ST23, showing close phylogenetic relationships.
Isolates of four cases of liveabscesses also belonged to ST23,
ST25 and ST268, but without phylogenetic relatedness to other
isolaes.

Conclusions  Hypervirulent and  hypermucoviscous K.
pneumoniaewere successfully identified within the study period
with a prevéence of 1.4%. Some itdes showed multidrug
resistances. Amongst the identified putative hvKp, no
transmissions were iderigfl, butisolates were assigned to the
international hvKp lineage ST23, bearing the potential to further
spread. Presented casef liver abscesses seeno represent
individual occurrences, so far.
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Introduction: The prototype fexA gene confers combined
resistance to chloramphenicol and florfenicol. Since it was first
described, however fexA variants that only confer resistance to
chlorampkenicol have also been identified. This was also the case
in a methicillinresistantStaphylococcus aureusolate obtained
from poultry meat illegally imported into Germany. THexA
sequerte of this isolateontained four mutations resulting in amino
acid substitutions, compared to tifiexA prototype. The functional
effects of each mutation were investigated in this study.

Methods: Eleven fexA variants were generated by-ohip gene
synthess and targeted ntagenesis. This included théexA
prototype as welsfexAvariants that had the previously described
mutations either alone or in combinations. The synthesized
constructs were integrated into a shuttle vector and transformed
into three ecipient strainof different speciesE. coli, S. aureus
Salmondh Typhimurium). Subsequently, minimum inhibitory
concentrations (MIC) of florfenicol and chloramphenicol were
tested by broth macrodilution assays according to CLSI protocols.
In addtion, virtual proteinmodels were created to visualize the
structural efects of the mutations on the FexA protein.

Results The results showed that the presence of a C110T and/or
G98C mutation resulted in lower florfenicol MIC values. The
effect was seenni all recipients. InE. coli and S. aureus
transformants with a C110Tutation showed the same florfenicol
MIC values as the empty recipients. For G98C, an increase of a
single dilution step was observed. As tBalmonellarecipient
strain used in this gty was anacrB mutart with a deficient
multidrug efflux system, it had lower florfenicol MIC (1 pg/ml)
than the other two recipients (4 pg/ml). In this strain, an increase of
MIC to 2 pg/ml was still observed even in the presence of the
C110T mutation. The ¢enerated proteinmodels indicated a
substitution by bulkier aminoc@ls due to these mutations in the
substrate binding site of the FexA variant. The remaining two
mutations, A391G and C961A, had no effect on florfenicol
sensitivity.

Discussion Our sudy demonstrated thathe C110T and G98C
mutation impair the resistanceediating properties dexA likely
due to bulkier amino acids physically preventing florfenicol from
being exported. Identical and similar variant§efAas detected in
our S. aurels isolate have beerescribed recently. The same
variant as in our isate has been linked to a resurgence of
chloramphenicol resistant MRSA in hospitals in KuwaifA
reversion of the mutations and a restoration of florfenicol
resistance is conceivable thepresence of érfenicol.

Reference !Udo, E. E., et al (2021). Resrgence of
Chloramphenicol Resistance in MethiciliResistant
Staphylococcus aureu®ue to the Acquisition of a Variant
Florfenicol Exporter  fexAy-Mediated Chloramphenicol
Resistane in Kuwait Hospitads. Antibiotics (Basel 10(10).
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Background: Emerging resistance to broagectrum antibiotics
suchas 3rd generation phalosporins and chapenems is major
issue in gramnegative bacteria worldwide. This often leaves few
therapeutic options, one of them colistin. As the prevalence of
colistin resistance is rising in regions where colistin is heasbd

in animal husbadry and medical g&ngs, reliabé detection of
colistin resistance is essential for initiating proper antibiotic
therapy. The broth microdilution as the gold standard of
susceptibility testing for colistin is timeonsuming, expensévand
requires train@ laboratory staff.Therefore, hawmg accurate and
fast phenotypic testing and/ or genetic markers to
predictphenotypic resistance would lead to better treatment of
patients in higkprevalence settings. We aim to find genetic
markersthat can predict phetypic resistanceat colistin inK.
pneumoniae.

Material/Methods: 112 specimens were collected from a hospital
in Vietnam. Species identification was confirmed to Ke
pneumoniaeby MALDI TOF MS. Susceptibility testing was
performed by broth microdilutio with the Thermo EBher
Sensitite panel and with semiautomated BioMérieux vitek2 and
AST-XN24. All Isolates were sequenced by lllumina MiSeq and
Oxford Nanopore technology for hybrid assembly.

Results: About one third (43/112) of thK. pneumoniadsolaes
were phenotypidly resistant dwards colistin in the gold standard
broth microdilution. The semiautomated susceptibility test
achieved nearly the same results with only one false resistant
isolate. Sequencing data showed that 7T% e isolates beloragl

to three sequeec types, the mdominant MLST being ST16
(70/112) followed by ST11 (9/112) and ST15 (8/112). We could
identify the colisitin resistance mechanisms in 26 of 43
phenotypically resistant isolates, 23 witlgrB mutationand 3 with
mcrl No known resistance méanisms were dected in any of
the phenotypically susceptible strains. Ardiepth data analysis for
other potential mechanisms in the resistant strains is ongoing.

Discussion:Our results show that the colistin istance
determinantsre heterogeneous this study ppulation, indicating

no suitable genetic marker to predict phenotypic resistance in all
colistinresistant  isolates. Therefore, reliable phenotypic
susceptibility testing is still essential to identifigenotypic colistin
resistance ink. preumoniagn mgmB andmcr negative
isolatesOur data suggested that the Vitek AXN24 could be a
time and coseffective alternative to broth microdilution. Our
finding should be validated using other graegativebacteria.
Further inestigations are neted to study ta genotypic underlying
colistin resistance mechanisms.
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Introduction : Antibiotic-resistant pathogens are a serious medical
issue of glbal importance. Contious surveillance of the
occurrence of antibioticesistah bacteria shall provide reliable
dat on the spread of antibiotic resistance and help to identify
trends at an early stage. For this reason, the Bavarian Government
decided toestablish a Bavariarntibiotic Resistance Database
(BARDa) in 2017.

Material/m ethod: Since 2020 to 2022 24 to 27 taftories evenly
distributed over Bavaria have been participating voluntarily in
BARDa. They evaluate the results of antibiotic resistalesting
according tothe EUCAST standard and submit them anonymised
electronicdly as SIR assessments to BARDa. Facte patient,
only the first isolate is included in the evaluation for a period of 90
days. Screening samples are excluded. Confidencevétgeare
calculated @ng Wilson score method. The resistance data of 11
bacteral pathogens in the inand outpatien sectors of human
medical care are evaluated and compared to other German (ARS by
RKI, ARMIN by lower Saxony) and European (EAREET by
ECDC) surveillance syseis. For the latter, data for 2022 are not
yet available.

Results From 2020 to 2022 1,309,402olates were included in

the BARDa reports wittiEscherichia coli 88.5%) Staphylococcus

aureus (15.5%), andEnterococcus faecali§l4.9%) & the most

prevalentspecies. Enterococcus faeciunsolates have a share of
2.9%

The resistance rates &nterococcs faeciumagainst ampicillin
and imipenem are at a high level (approximately 90%). For
gentamicin 500 (high level), a significant increask resistant
isolates to 26.5% is displayed in 2022 in BARDa compared to
previos years. For ARMIN and ARS (blood tules only),
resistance is at a higher level (42.2% and 57.4% in 2021,
respectively). Vancomycin and teicoplanin show a significant
decreas in BARDa in 2022compared to previous years to 24.0%
and 12.4%, respectiveljHowever, even in 2021, both leveleea
greater than in ARS and ARMIN. In general, German resistance
values to vancomycin are above the European average (17.2% in
2021), with @ upward trend. Indail, the highest resistance values
for vancomycin in Bavaa in 2022 are found in intensive eaunits
(26.7%) followed by nursing wards (25.7%) and outpatient
hospitals (22.0%) with a declining trend from 2020 to 2022.

Discussion Only Enterococcus fa@um resistance rates are
described here, as these are biglor vancomycin in Bavaria and
Germaly than the European average. FEarterococcus faeciua
North-South and WesdEast gradient is evident in Europe for
vancomycin resistancén Bavaria, this restance situation appears

to be more strained than in Noern Germany. Enterococcal
isolates inBavaria are differentiated to species level, so that
isolates from all materials can be included in the evaluation and
thus differences irspecific areas of dman medical care can be
shown.

Fig. 1



Fig. 2
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Background: Understanding vancomyeciresistantEnterococcus
faecium (VREfm) dynamics in haematological and oncological
patients is crucial for cbosing optimal diagnostic strategies and
designing pregntive nterventions.

Methods: We performed a prospective cohort study at four
German haematology/oncology departments throughout -2019
2022. Study patients were screened for VREfimadmission and
weelly thereafter by rectal swabs. Repetitive environmental
samping was performed in patients with VREfm colonization
detected on admission. From a subset of VREfm positive patients,
10 colonies per sample were selected for further cteisation
using whok genome sequencing (WGS, Illumina)) and eore
genome mii-locus sequence typing (cgMLST, Ridom
SeqSphere+) to assess clonal relatedness. Microbiome analysis was
performed by 16S rRNA gene profiling on rectal swabs from
patients with VEEfm.

Results: From 162 patients, 18 were VREfm positive at baseline.
Among 144 initially VREfm negative patients, thospital VREfm
acquisition was observed in 44 patients (30.6%). WGS of multiple
isolates per sample were performed for a subset of 3mtigth
VREfm acqusition and 5 patients with positivity at baseline. Of
note, two distinct VREfm clusters (>200 alleles different)
simultaneously present in the same sample were detected in 7 of
these 38 patients (18.4%).

Out of 75 environmental samplets collected from 8 patients, 26
were VREfm positive with the bed contrdleing the most
frequently contaminated spot. Microbiome analysis of
corresponding patient rectal swabs revealed a higher mean
abundance of enterococci present in patients shoeflyrd or after
detetion of environmental contamination (mean 33.7%) as
conpara to patient samples without corresponding environmental
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detection of VREfm (mean 13.7%) even though this was not
statistically significant, (p=0.243).

Conclusions:In this muticentre cohort stud VREfm detection in

the environment was associated thwiincreased enterococcal
abundance in the intestinal microbiota. Furthermore, WGS
revealed a high frequency of-patient diversity of VREfm, which
has substantial consequences fature infection catrol and
eradication strategies.
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Introduction: ~ Vancomycinresistant Enterococcus faecium
(VREfm) are increasingly isolated in the hospital setting,
particularly in vulnerable patient groups, where theuse a
variety of infections. Coregenome multiocus segance typing
(cgMLST) has proven invaluable in typing VREfm and to
determine bacterial transmissions, however, the time to result leads
to several days delay. Fourier Transfemfrared spectroscopy
(FT-IRS) is a phenotyipal methodthat has been demonsgdtto
show a high degree of typing resolution in different hospital
associated pathogens within two hours. The aim of this study was
to compare cgMLST clustering of VREfm against-lRS to
determine its usefulness as aapid screen to rule infout
epidemiobgical relatedness of bacterial isolates prior to cgMLST
analysis.

Material/method: Eighteen VREfm from colonized patients and
their environment were selected for this study. Isolates were
previousy sequenced (llluminagnd analysd by cgMLST (Ridom
SeqSpere+). Three clusters of three related isolates, and 9
singletons were included (Figure 1).4H analysis was performed
using the IR Biotyper® system (Bruker Daltonics, Germany).
Spectra were aciped from dried spotsf bacterialsuspensions in
ethanolsolution, in four technical replicates of three independent
cultures on different days. Exploratory data analysis was performed
by Principal Component Analysis (PCA), Linear Discriminant
Analysis (LDA) and Hierarchical lester analgis (HCA), using the

IR Biotyper software V4.0.

Results The results are summarized in Figures 1 and 2. cgMLST
clustering was mirrored in FIRS based clustering, with a few
minor differences. The cgMLST cluster A includedtient isolate
Koe-A185 and enwvionmental isolate Keé325 which were
identical, while KoeA182 from the same patient was 6 alleles
different. However, by FIRS the patient isolates clustered closer.
CcgMLST clusters B and C were also mirrored in-IRB. A 4th
cluster (clusteD) was see in FT-IRS which was nbreflected in
cgMLST data where there were 17 allelic differences.

Discussion These data suggest that-FS has the potential to
rule-in/rule-out clonality, yields a quick answer to the infection
control team regardithe potertl transmission of VRHEhR, and

can be utilized as a psereen before sequencing. Future studies
including more isolates are necessary to confirm these findings and
to determine the optimum threshold for calling a poténtia
transmission using FIRS.



Fig. 1

Figure 1. cgMLST of the 18 VREf isolates. Clustering was based on 1423 targets. Isolates are coloured based on the patient
they were collected from. Numbers between the nodes indicate the number of allelicdifferences. A cluster is based on £ 10
allelicdifferences
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The antifungal drug luliconazole inhibits the growth and
biofilm production of azole-resistant Aspergillus fumigatusin
ex vivoand in vivo infection models

*D. T. Furnicd, U. Scharmann J. Stenmanrt? P. M. Rath, L. Kirchhoff*
tUniversity Hopital Essen, Institute of Medical Microbiology, Essen,
Germany

2Paracelsus Medical University, Institute of Clinical Hygiene, Medical
Microbiology and Infectiology, Nurnberg, Germany

Reports on rvasive fungal infections with azmle-resistantA.
fumigatussolates (ARAF) increased recently. These infections
have become a significant threat in clinical settings. Another factor
known contributing to increased resistances is the biofilm
formation capability & A. fumigatus Develging novel stratgies

for the teatment of infections with ARAF has become crucial.
Here, the activity of the imidazole luliconazole (LLCZ) against
ARAF has been tested in novelvivoandex vivomodels.

A Galleria mellonella infecion model was used foin vivo
treatmem assays. Toufrther demonstrate the afiiofilm effect of
LLCZ in conditions that simulate the human organism, models
such as arex vivomodel with murine precision cut lung slices
(PCLS) and a biofilm ceulture malel with human epitha&l cells
(A549) have been usedThe metabolic activity of the formed
biofilm was quantified via an XTT assay in these models. The anti
biofilm of LLCZ effect was visualized via confocal laser scanning
microscopy.

A singledose LLCZ teatment of theG. melorella larvae
increased the suival of the treated larvae by 20 % over -aay
infection period. The biofilm formation was decreased by roughly
50 % in theex vivoPCLS model. LLCZ showed a strong inhibition
of immature (2 h) biofih (80 %) in the ceculture model, while
mature biofim (24 h) was not significantly inhibited (12 %).
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This study is the first demonstrating the effect of LLCZ against
ARAF infection and biofilm formatiorin vivo and demonstrates
the efficiency of the drug humanlike conditians.
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Whole genome sequence analysis of clinidascherichia coli
isolates with resistance to third generation cephalosporins from
patients in hospitals andclinical practices in community

medicine in Germany

*Y. Pfeifert, J K. Bendet, E. Wohlfath>3, G. Wernet, M. KreskeR?

'Robert Koch Institute, Nosocomial Pathogens and Antibiotic Resistance,
Wernigerode, Germany

2Antiinfectives Intelligence GmbH, KglGermany

3Paul Ehrlich Society for Infection Therapy, KéIn, German

Introduction: Escheichia coli is the leading cause of community
acquired urinary tract infections and multidiegistant strains
pose a threat to hospitalised patients. Production xténded
spectrum betéactamases (ESBLs) and carbapenemases iadire
cause of these ristarces that emerged in different clonal lineages
worldwide. This study aimed to analyse the nationwide phylogeny
of E. coli with resistance to third generation cafgdsporins from
hospitalised patients and outpatients.

Methods: E. coli isolates were cadidted prospectively at 45
diagnostic laboratories each in two time periods (October 2016
March 2017 and October 202March 2020) in the scope of the
resistancesurveillance study performed by the Paul Ehrlich Society
for Infection Therapy. For whole g@me sequencing (lllumina) all
isolates with third generation cephalosporin resistance (study
period 2016/17, n=160; study period 2019/20, n=145) were
included. Thee isolates were from hospitalised patients (2016/17,
n=123 and 20120, n=96) and outpatith (2016/17, n=37 and
2019/20, n=49). Genome sequences were assembled using
unicycler and further analysed using core genome multilocus
sequence typing (cgMLST). Bistance genes were identified using
ResFinder.

Results: A total of 1038 and 1031 isolatewere wllected in
2016/17 and 2019/20, respectively. ESBL genes were detected in
152 (2016/17) and 134 isolates (2019/20); these belonged mainly
to the CTXM family. ESBL geneblacTx-u-15 was present in more
than 50% of all third gesration cephalosporiresstant isolates
from hospitalised patients and oupatients, and the proportion of
ESBL geneblacTx-m-27 increased in the second study period (Table
1). MLST endled assignment of various sequence types (STs) to
the 305 resistant adates and a close geiterelationship was
detected only for a few isolates (cgML®&sed). The most
frequent ST was ST131 with a higher proportion in the first study
period and in islates from outpatients (Table 1). Further,
worldwide spread "high risklones" ofE. coli like ST10, ST38,
ST73, ST405 and ST744 were present with more than one isolate
in both study periods among both hospitalised patients and
outpatients.

Discussion: E. coli isolates with resistance to third generation
cephalosporins belgnto various clonal lieage, whith a clear
dominance of ST131 in both hospitalised patients and outpatients.
The increased occurrence of ESBL géuacTtx-m-27 in the study
period 20B/20 is mainly attributed to a shift dflactx-m-15 to
blactx-m-27 in ST131 isolates. Apart fronsT131 several STs that

are known as "high risk clones" were present in this study and
other causes of third generation cephalosporin resistance than
ESBL prodution, e.g. CMY, DHA and SH\M overproduction,
were found in only a fewsblates.



Fig. 1

Table 1: Detected resistance determinants and sequence types in E. coli isolates from patients

in hospitals and clinical pr in cc y d
Study period 2016/17 community _ 2019/20 community _ 2016/17 hospital 2019/20 hospital
3GCR isolate number 37/460 (8.0%) 49/460 (10.7%) 123/578 (21.2%) 96/571 (16.8%)
ESBL types CTX-M-15 n=23 CTX-M-15 n=20 CTXM-15 n=63 CTX-M15 n-=48
CTX-M-27 n=6 CTX-M-27 n=14  CTX-M-27 n=4 CTX-M-27 n=16
CTX-M-1 n=3 CTX-M-1 n=6 CTXM-1 n=19 CTX-M-1 n=10
CIX-M-14 n=2 CIX-M-14 n=1 CIX-A-14 n=27 CIX-M-14 n=10
CTX-M-3 n=0  CTX-M3 n=2  CTX-M-3 n=3  CTX-M-3 n=1
CTX-M-8 n=0 CTX-M-8 n=1 CTX-M-8 n=0 CTX-M-8 n=0
CTXM55 n=0 CTXMS5  n=1 CTXM-55 n=1 CTXM55 n=0
CTXM&5 n=0 CTXM65 n=0 CTXM65 n=0 CTXM85 n=2
SHV-12 n=1 SHV-12 n=0 SHV-12 n=0 SHV-12 n=1
TEM-52 n-0 TEM-52 n=0 TEM-52 n=0 TEM-52 n=1
Other lypes* CMY-2 n=1  CMY-2 n=0  CMY-2 n=0  CMY-2 =1
AmpC** n=1 AmpC** n=0 AmpC** n=2 AmpC** n=3
DHA-1 n=0 DHA-1 n=3 DHA-1 n=1 DHA-1 n=1
OXA-744 n=0  OXA-244 =2 OXA-244 n=0  OXA-244 n=2
CMmY-4 n=0 CAY-4 n=1 CMY-4 n=0 ChMY-4 n=1
CIAY-42 n=0  CMY-42 n=0  CMY-42 n=1  CMY-42 n=1
SHV- 1™ n=0 SHV 1™ n=0 SHV 1** n=3 SHV-1** n=1
Sequenco types (ST) ST131 n=21 ST131 n=24 ST131 n=58 ST131 n=33
S§T738 n=1 8T38 n=3 ST38 n=6 ST38 n-6
ST744 n-1 ST744 n=1 ST744 n-2 ST744 n=1
ST10 n=1 ST10 n=1 ST10 n=4 ST10 n=1
ST167 n=1 ST167 n=0 ST167 n=2 ST167 n=2
ST617 n=1  ST617 n=0  ST817 n=1 ST617 =1
§T1193 n=1  ST1193 n=?  ST1193 n=3  ST1193 =2
ST405 n=1 ST405 n=4 ST405 n=1 ST405 n=1
S1410 n=0 S1410 n=0 51410 n=4 S1410 n=0
S§T73 n=0 ST73 n=1 ST73 n=6 ST73 n=4
§T69 n=2 STE9 n=6 §T69 n=2 STeg n=5
5788 n=1 STa8 n-0 $T88 n-4 ST88 n=1
57648 n=0 ST648 n=1 STH48 n=5 ST648 n=2
Other STs ~ n=6 Other STs n=6 Other STs n=25 Other STs n=37

*presence/co-presence af ather bla genes ar mechanisms resulting In 3rd gen. cephalosporin resistance [3GCR); ** F. coll-ampC

overexpression due Lo promoter mutstions or blagy ; overexpression resulting in 3rd gen, cephalesporin resistance (3GCR)

MSP 163

Protein microarrays as tools for lateral flow development for
multiplex beta-lactam and colistin resistance detection

*S. D. Brauf? E. Milllef? C. Diezet? M. Reinické? D. Gary, D.
Krahme?f, K. Frankenfeld R. Ehicht"24

! eibnizIPHT, Jera, Germany

2InfectoGnostics Research Campus, Jena, Germany
SINTERARRAY by FZMB GmbH, Bad Langensalza, Germany
“Friedrich Schiller University, Institute of Physical Chemistry, Jena,
Germany

Introduction: The untargeted use of tniotics, the lack of
hygiene, insufficient availability of safe food and clean drinking
water, as well as inadequate epidemiological surveillance, all play
a major role in the development of resistance in bacteria. Also, the
economic orientation of medie, as wdl as war, dplaemer,
poverty, hunger, and epidemic outbreaks, further exacerbate the
problem by facilitating the spread of resistant pathogens. The
WHO priority pathogens list for research and development of new
antibiotics and monitoring itedes thesecritical organisns, A.
baumannij P. aeruginosa and carbapenemesistant
EnterobacteriaceaeTherefore, a key objective of our work is the
fast, economic and direct identification of the currently most
important betdactamases (KPC, OX23, OXA-48, OXA-58,
VIM, NDM, IMP, CTX-M-9, and CTXM-1), as well as the
resistance enzyme for colistin MER through a cosgffective
multiplex lateral flow assay. The results of such a test would be
highly relevant for the epidemiology, hygiene, and treatntén
infections causethy mutidrug-resistant granmegative pathogens.

Methods: The most important befactam enzymes and MCR
have been sequenced,
Functional antigens, tested by a nitrocd#fist, formed the basisrfo
generatig antibodiesaganstESBLs, carbapenemases and MCR

An essential goal is to utilize these antibodies after appropriate
screening via antibody microarrpased tests into a multiplex
lateral flow assay. A total of 59 different antibody clonesrev
spottedonto the potein microarray for the 10 targets at various
concentrations. This allowed for parallel screening of all antibody
combinations under the same reaction conditions using
recombinant antigens and native bacteria cultures. The latter we
directly processed m micoaray without any specific sample
preparation.

Results As a result, any croggactivity between the antibodies for
different targets could be simultaneously captured. This enables
antibody screening with minimal sample voleirand redued time
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cloned, overexpressed, and purified.

comparedto conventional ELISA testing. By creating a decision
matrix with multiple antibodies per target, pairings between
capture antibodies on the microarray and the biotinylated detection
antibodies could be identified. The best botly pairsin terms of
specficity and sensitivity, identified through the screening process,
were subsequently utilized for the production of a multiparameter
lateral flow test. Recent results showed an excellent specificity and
sensitivity for OXA48, OXA-23, OXA-58 and MCRL1.

Discusson: The preliminary results once again confirm the
efficiency of protein microarrays in simultaneously testing multiple
antibodies for their specificity and sensitivity. The course of the
recent experiments is promising aimdiicates hat antibodés fo

the detection of ESBL and carbapenemases will also be found for
further targets.
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Characterization of the novel betalactamase OXA944 from
Acinetobacter guillouiae
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Background: Carbapenem restance in Acinetobacter species

caused by the expression of OXype betdactamases is
increasing worldwide and therefore a particular thrteahealth

care system Thisstudy aimsto characterize OX/44, a novel

variant of the intrinsic OXA274 family, conferring carbapenem
resistance fronAcinetobacter guillouiae

Material and Methods: Whole genome sequencing (WGS) was
employed for specie&lentification, detedn of betalactamases
and phylogenetic analysis. Antibiotic susceptibility of clinical
isolates and transformants was evaluated by microbroth dilution.
The geneblaOXA-944 or blaOXA-274 was cloned into an
overexpression plasmid atite protein were puriéd usirg affinity
chromatography. OXM44 was crystallized and the structure was
solved by Xray. Molecular modeling was used to analyse the
substrate binding. The impact of OX3¥4 on carbapenem therapy
was evaluated in th@8alleria mellonellainfection nmodel.

Resuts: The clinical isolate A. guillouiae ACGU_2348 was
recovered from a wound swamd showed decreased carbapenem
susceptibility. Comparison of the genomes of ACGU_2348, the
reference strain DSM590 and several additionadicdl isolates
revealel a coe gaome of 2,967 genes, 4,774 unique genes and
2,090 accessory genes. Analysis of tlesistome of ACGU_2348
could not detect an acquired béatamase but the presence of
OXA-944, a variant of the intrinsic OX&74 family. The
sequences similayitof OXA-944 and OXA-274 was 97.5% on
amino acid level. Production of OX844 increased caslpenem
resistance significantly ir\. guillouiae as well asAcinetobacter
baumanniitransformants but remain unalteredgncoli, indicating

a species specific inggt. Tre stucture of the purified OXA944
protein could be solved by-Ky crystallographyvith a resolution

of less than A. Infection ofG. mellonellawith a sublethal dose of
blaOXA-944 expressing bacteria could not be curedigi-dose
imipenem theapy indcating that OXA-944 mediates carbapenem
resistancen vivo.

Discussion: Mutations inintrinsic OXA-type betdactamases can

lead to increased carbapenemase activity of the enzymes and are
most likely underestimated particuliar A. nonbaumanniispecies.
Therfore, intrinsic OXA variants could serve as hidden reservoir
of antibiotic resitance.
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Molecular and phenotypic characterization ofKlebsiella
pneumoniaecarbapenemase (KPC) variants and their effect on
the adivity of imipenem/relebactamin vitro and in vivo
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tUniversity Hospital Frankfurt, Institute of Medical Microbiology and
Infection Control, Frankfurt a. M., Germany

2Landesbetrieb Essisches Landeslabdjelzen, @many

Introduction: The emergence of ceftazidime/avibactam (CTV)
resistance in Klebsiella pnemoniae carbapenemase (KPC)
producing Enterobacterales has been linked to mutational changes
in blakre. The new carbapenebetalacamasenhibitor
combiration imperem/relebactam (IMR) is a potentially effective
agent for the treatmentf anfections causedby carbapenem
resistantK. pneumoniagbut the efficacy of this combination in
imipenem and/or CTVresistantK. pneumoniaehas mt been
investigated. ldre, weprovide data on then vitro and in vivo
activity of imipenem/relebactam agat imipenem and CTV-
resistantK. pneumoniadsolates and additionally characterize
vitro generated mutational changes that are associated with
imipenem/relebactam rssancein K. pneumoniae

Methods: Clinical K. pneumoniaésolates carrying KPC (T244,
KPC-3, imipeneraresistant and CTMusceptible; T2437, KRC
3P179Y imipenemsusceptible and CT¥esistant) were used fam

vitro generation of maints under IMR selectiopressre. Mutant
selection frequencies were determined. Mutations associated with
IMR-resistance werédentified using whole genome sequencing.
Antimicrobial susceptibility testing, timkill kinetics and the
Galleria mellonellainfection model were apigld to evaluate the
activity of IMR.

Results All imipenem and CTVfresistant KP&roducing K.
pneumonia mutants were susceptible to IMR. Tirkidl response

of an imipenemand CT\tresistantK. pneumoniagsolate to IMR
revealed baeticidal activity. G. nellondla infected with an
imipenem and CTVresistant K. pneumoniae demonstrated
significant higher swival rates under IMR treatment, compared to
treatment with imipenem or relebactam alone. The selection
frequency for IMRresistat mutants was higherof clinical K.
pneumoniaeisolate T2444 expressing wilgpe KPG3 than for
clinical K. pneumoniaeisolate T2437 expressing KP&17Y,
Sequence analysis of IMRsistant mutants identified novel
mutational changes in ompK36 assoethtvith IMR-resistancen

K. pneumoniae

Discussion Our experiments suggest that IMR is a promising
treatmem option for infetions caused by imipenenand CTV
resistantK. pneumoniaeHowever, prolonged IMR therapy may
tend to select for IMResistant mwnts and combination ¢napy
maybe warranted.
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KPC-carbapenemases spread in surface waters
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Multidrug-resistant (MDR) Enteroba&tiacea and carbapenemase
producing bacteria show an increasing occurence in healthcare
settings and waste waters worldwide. However, thgstbogens
have rarely been isolated from urban surface waters in Germany.
This surveillancdollow-up report deschies theevidence of KPE
cartapenemase carrying MDR Enterobacateriaceae in surface
waters in western Germany.

In 2017 a MDR KP@roducing Klelsiella pneumoniaeutbreak
at a hospital, originating from a nearly drowned patient, triggjer
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the examination ofhie surbce waters in a limid area of the
federal state of Hesse.

The bacteria were cultivated on selective agars and characterized
utilizing microdilution for antibiotic testing, PCR for verification
of carbapenemase genes, and lhamenome sequencing.
Phenotypcal extendeespectrun betalactamase (ESBL) producing
bacteria were isolatein from all 19 sampling sites in Hesse.
However, only ifwhen the sampling site was located downstream
of a waste water treatment plant, MDR carbregmease producing
isolaies wereisoated. In total, eleven strains harbored three
different carbapenemase genes (bla KPChla KPC3 , or bla
OXA-51). The transpon sequence Tn4401With the exception of
the presence of an insertion element, a 30 kb gfaitie plasmid
harbourng bla KPG2 in the environrantal isolate obtained in
2017 was identical in both anvironmental isolate from rivers in
2017 and to the plasd that of isolats which had been responsible
for a huge waste wat@ssociated clinical dbreak in Hesse in
2014 The Ba KPG3 gene was faud in identical genetic area
environment as the Frankfurt KPE outbreak isolates in 2017.
Furthermore, in 2023e analyses in multiple sources from all 19
sampling sites (surface waters, hospital wastessn will be
repeated for epidemiological clues, ndicating that plasmid
mediated transmission events eriie KPG2 spread. Whole
genome sequencing and lerepdresequencing on a subset of
isolatesare used characterize the plasmid content. Compagativ
and sequenegpe basd analsis of the genetic antext of bla
KPC-2-carrying elements will bperformed.

Its persistence over long periods at different geogcaplhacations

and presence in environmental (surface water) samples, suggest
that plasmigencoded factors confer sdience in different
ecologcal settings. Hidden reservoirs of KEPE in hospital
wastewaters and the environment on a sequencing basis, are
urgently needed to implement effective transmissiontrol
protocols.
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An in-depth comparison of bacteial strain typing methods:
OXA-244producing Escherichia coliin Germany, 2013 2021
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Background: Previously, we reported on the rapid spread of
OXA-244-producingE. oli in Germany, prdominantly drive by
genetically clusteed isobtes of sequence type (ST)38, that was
also observed in at least nine other European countries prompting
the ECDC to publish a rapid risk assessment in 2020 and a
subsequent update in 202However, the sourcand route of
transmission remained uear, whch at least in part may due to
the low genetic diversity of the ST28uste in combination with
standard typing methods to identify subclustering of isolates. Here,
we provide an irdepthcomparison of typig methods by irlading

all OXA-244-producing E. coli isolates received at the German
National Reference Centre between 2013 and 2021.

Methods: A total of 523 norduplicate OXA244-producing E.
coli isolates were subjected to lllumina wlagenome sequencing
(WGS). Besidesin silico multilocus squencetyping (MLST),
analyses consisted of core genome (cg)MLST, singtdeotide
polymorphism (SNRpased analyses, splitrker analyses as well
as a newly developed dwc whole genome (wg)MLS3cheme to
identify subclusters amangeneticallyrelated 338 isdates.

Results Among the 523 sequenced OXX4-producingE. coli
isolates, a total of 27 different ST were detected, of which ST38 (n
= 368; 70.3%) was the most prevalent, including 224 tesla



forming a distict cluster, asrevealed by cgMLST angdis.
However, neither cgMLST nor SNPased or split 4mer analyses
were able to mambiguously dissolve clusters among genetically
homogeneous ST38 isolates. In contrast, only results of -fio@d
wgMLST revealed subdgstering amongT38 isolates

Discusson: Here, we provide an update on OX244-producingE.

coli confirming the predominance of ST38, including the large
cluster of geneticallyelated isolates. Comparison of typing
methods showed sulasitial differencesin their discrininatory
power. Unlike ¢hers only results of an athoc wgMLST scheme
revealed subclustering among igewhich may help to identify
epidemiological links between OX244-producingE. coli ST38
isolates in Germany. Inummary, we here deonstrate the
importance of using diffent nolecular strain typing approaches,
particularly in complex outbreak scenarios.
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Antibiotic concentrations in raw hospital wastewater surpass
minimal selective and minimum inhibitory concentrations of
resistant Acinetdbacter baylyistrains
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Question Even in concentrations below the minimal inhibitory
concentrations of susceptible bacteria, antibiotics may select
resigant bacteria, if theyexceed the "minimal selective
concentrations"” (MSC). The MSC is the antibiotic conceiatnaat
which a resistant strain will start to outcompete a susceptible strain
in competition experiments (Gullberg et al., 2011). At the MSC,
the decreased growth raté the resistant strain is balanced by the
decrease in growth rate of the susil#pt drain caised by
subinhibitory concentrations of the antibiotic. Patients excrete a
high percentage of administered antibiotics, making hospital
wastewater one of the inasouces of antibiotic pollution. We
determined the MSCs of fluorescently labelléainetobacer
baylyi strains with different resistance profiles and compared the
values with antibiotic concentrations determined in hospital
wastevater.

Methods: For the ompettion experiments, a number of test tubes
containing a variety of differenantibiaic con@ntrations were
inoculated with a resistant and a susceptihlébaylyi strain with
different fluorescence labels in a ratio of 1:1. Af@vernight
incubation, cell counts were evaluated by fluorescence activated
cell sorting. The ratios (resist#suscefible cells) for different
antibiotic concentrations of all measurements were and fitted to
first- and seconarder polynomials, employin a linear leasts
quarealgarithm.

Results Low MSCs were measured for the quinolone
ciprofloxacin, forthe carlapenem raropenem and for piperacillin.

In comparison, the measured meropenem concentrations in the raw

wastewater of a large maximum care hosgiteowed strong daily
fluctuations but were always above the MSC and MIC values of
the A. baylyistrains. In adition, the ciprofloxacin concentrations

were in the range of the MSCs for about half the time and even the

highest piperacillin MSC was reachidce within 24 h.
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Discussbn: In previous studies, we had isolated a great variety of
multi-resistantbacteriafrom thedrains and the wastewater of the
same hospital displaying simultaneous resistance against all three
antibiotics tested above. So far,hias been assumed thgdod
hygienic measures should be able to avoid nosocomial infections of
patients with sch bactea. However, the key aspect of our results
is that fluctuating high concentrations of antibiotics are present in
hospital wastewaters dnthat these concentias supassed or
reached the MSCs of the model organi&nbaylyi.In concluson,

the olonizaton of hospital drains and wastewater pipes with
multi-resistant bacteria is probably driven by high antibiotic
concentrations in the wasvater. Therefore, afltemps to remove

the bacteria permanently from the drains will be difficult, as long
as the atibiotic concentrations in this biotope are not taken into
account.

Gullberg et al., Selection of resistant bacteria at very low atitbio
concentrations, P#® Rathog. 7, €1002158 (2011)
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Frequency of Acinetobacterspecies isolted from clinical
samples over a 34nonth period
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Background: The majority of publishedreports on clinical
Acinetobacterspp. involveAcinetobacter baumanniparticularly
multi-drug resistant isolates. We sought to determine the freguenc
of all Acinetobacterspp.thatwere culturd from clinical samples

in our routine microbiology diagnostic laboratory between
November 2019 and September 2022.

Methods: All clinical specimens submitted to the diagnostic
laboratory were processed using nstard laboratory methasd
Species were idetified using MALDI -TOF, and Acinetobacter
baumannii group isdates were further identified usingyrB
multiplex PCR. Whole genome sequencing (WGS) was performed
on a MiSeq. Assembled genomes (Velvet) were subthitte
JSpeciesWS to coinfn species identiftation. One nique isolate

per patient was retained for this study.

Results From a total of 512 consecutively obtainkdnetobacter
isolates collected from a wide variety of specimen types (Table 1),
493 were diermined as unique amdereisolated from blood, n=3;
abdomen, n=17; rectal swabs, n=46; urinary trant119;
respiratory, n=148; and wound and skin swabs, n=160. Féigtyt
patients had >Acinetobactespecies, or >1 unique strain within a
species. ie most frequently isatedspedes weremembers of the
A. baumanniigroup, in particulaiA. baumanniiand A. pittii, with

A. pittii the most frequently isolateficinetobacteraccounting for
43.2% of the total (Table 1). Other species such.dmerezinia, A.
johnsonii, A. juii, A. lwoffii, and A. ursingii were also found in
>2% of isolates. Using the a&sabled genomes, we found that most
of the A. dijkshoorniae(synonym ofA. lactucag were A. pittii.
Similarly, five A. seifertiiisolates were also fodnto beA. pittii.
gyrB multiplex PCR corectly identifed A. baumannii A.
calcoaceticus and A. nosocomialis However, it did not
differentiate betweer. pittii and A. dijkshoorniae Genomic data
revealed several Acinetobacter species that were always
misidentified by MALDFTOF, athough other species were
correctly identified. Six isolates belonged to 6nnamed
Acinetobactespecies.



Conclusions The most commorcinetobactersp. isolated in our
hospital wadA. pittii, followed byA. baumanniiMALDI -TOF was
unable to corregl identify someAcinetobacteispp, especiallyA.
pitti. We suggest using a molecular method to confirm
Acinetobactespecies identification.

Fig. 1
Number of isolates (%) identified by
Species MALDI-TOF WGS data
A. baumannii 130 (25.4%) 132 (25.8%)
A. baylyi 2 (0.4%) 1(0.2%)
A, beijerinckii 1(0.2%) 2(0.4%)
A bereziniae 11(2.1%) 11 (2.1%)
A. calcoaceticus 21(4.1%) 8(1.6%)
A. courvalinif 0 2(0.4%)
A. dijkshoorniae 93 (18.2%) 8(1.6%)
A. dispersus 2(0.4%) 2(04%)
A. geminorum 0 5(1%)
A, gullioviae 2 (0.4%) 3(0.6%)
A. gyllenbergii 2 (0.4%) 5 (1%)
A. haemolyticus 2 (0.4%) 2(0.4%)
A. indicus 1(0.2%) 1(0.2%)
A. johnsonii 15 (2.9%) 13 (2.5%)
A junii 18 (3.5%) 15 (2.9%)
A, iwoffii 15(29%) 13 (2.5%)
A nosocomialls 12 (2.3%) 6(1.2%)
A. parvus 2 (0.4%) 2(0.4%)
A pittli 119 (23.2%) 221 (43.2%)
A, proteciyticus 10 (2%) 0
A, radioresistens 7 (1.4%) 8(1.6%)
A. seifertif 6 (1.2%) o
A, arsinglt 28 (5.5%) 28 (5.5%)
A, variabilis 0 4 (0.8%)
Acinetobacter spp. 0 20"
*includes A guerrae (n=1), A. soil (n=1), A. viviani (n=1), A calcoaceticus-like n=4), A
iilike (n=1), A. dij iae-like (n=1), A. pitti-like (n=2), Genospecies 16 (n=
3), and separate unidentified Genospeciesitaxon (n=6)

Fig. 2

Table 2. No. of isolates from source material of the most common Acinetobacter species

Rectal Urinary
Species Abdomen Blood Respiratory and skin
swabs tract
swabs
A. baumannii 4 2 18 39 29 40
A. berezinae 5 2 4
A. johnsonii 1 7 3 2
A. junii 1 9 4 1
A. Iwoffii 1 2 2 8
A. pittii 10 1 15 64 67 63
A. ursingii 1 2 1" 6 8
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Impact of Mycobacterium tuberculosisomplex strain diversty
on tuberculosis transmissonsin a cosmopolitan lowincidence
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Understanding th facors diving tuberculosis (TB) transmission in

a particular setting is essential to guide effective public health
measures. Interestingly, onlyrains of someMycobacterium
tuberculosiscomplex (Mtbc) lineages occur globallyefgeralists),
while othes areonly found in particular regions (specialists). This
points towards differgces in the Mthc strain transmissibility,
potentially influencing TBepidemiology inlow-incidence settings

by import of more transmissible strain tgpe

To understand intections between TB transmission, host and
pathogen type in a loancidence setting, we analysed notified TB
cases in Hamburg, Germany, from 1992021in relation to fain
type and transmission data inferred from whole genome seiggen
data of the 3062 hc stains

Strains of Mtbc L1 to L6 and. boviswere found in the strain
colledion, with a dominance of L4 strains (75%). Within L4,
L4.1.2.1 ("Haalem") and L4.8("mainly T") strains were most
prevalent (32% and 20% of L4 strajrrespectively) and sb mos
frequently transmitted (30% and 18% of clustered L4 strains,
respectively). Associations of ancestry and strain types, reflected in
the transnssion events werfound at lineage and L4 sublineage
level consistently over thent@re 25year period. Br exanple,
transmissions of L3 strains were mostly found between patients
born inEastern Africa, while L4.1.2.1 and L4.8 strains transmitted
in patients with a widerange of origins.

Our findings support the hypothesis that staiof generalist
lineages canefficiently transmit in wider range of host genetics
background. L4.8 strains appear to be an important widespread
generalist lineage.
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Long time persistence and evolution of carbapenemase
producing Enterobacteralesn the wastewater of aertiary care
hospital in Germany
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Introduction: Worldwide observatios revealed increased
frequentes d multi-resistant Enterobacteralesand resistance
genes in hospital wemvater compared to any other type of
wastevater. Despite thelescription of clonal lineages possibly
adapted to hospital wastewater, little is knoalmout long term
persisence aswell as evolution of these lineages. In this study,
wastewater isolates of differenterobacteralespecies from a
tertiary care hospl were investigated with 2.5 years distance.



Material and methods Wastewater samplesoin a tertiary care
hosptal were taken and plated on selective agar to select for 3rd
generation cephalpsrin-resistant Enterobacterales Whole
Genane Sequencing (WGSand resistance gene identification
were performed forE. coli C. freundii S. marcesats K.
pneumoniagK. oxytoca andE. cloacadsolates (n=59), isolated in
2022and compared with strains isolated from the same wastewater
pipelinein 2019 (n=240).

Results: Individual clonal lineages with highly related isolates
could be identified in alspecies identified merthan once in 2022

that appear to persist in the wastewater drainage. A comroth m

of all persistent clonal lineages wae ttarriage of mobél genetic
elements encoding carbapenemase in persistent clones in this
environment obseged over the 2 fear riod andmultiple clones
showed a rise in the amount of carbapenemase genes per isolate. In
2022 isolatedlaVIM -1 replacedlaOXA-48 as the mascommon
carbapenemase gene compared to 2019.

Discussion Different carbapenemase genesuld be detected
within clonal lineages in both years, giving evidence for horizontal
gene transfer. Interestingly, despite a similar abundance of
cabapenemase genes80 % of all isolates) at both time points
genes encoding extended spectrbrtactamasedecreased over
time. This data indicates that hospital wastewater continuously

[p.S80F], GyrA [p.S84L]), erythromycin (7.4hsrA), tobramycin
(7.4/ant4"), tetracycline (3.7étK), sulfamethoxazokrimethoprim
(3.7/ dfrG), clindamycin (3.1huA), mupiocin (3.7MmupA.
Seventeen differerspatypeswere identified and assigned to eight
clonal complexes (CCs), of which CC3%pétypes t571, t1451
and t1998) was the predominant (33.3%), followed by CC121
(18.5%). About 1% of the S. aureuscarriers harboured varied
strains (with different AMR genes dhor genetic lineages). In
addition, among 77.8% of the CC398 strains, ¢élaT gene was
carried byrepl3 flanked by 1S257 which were upstreamcafiR
andcadD genes. Howeveone of the MSSACC398 strains carried
the ermC gene inrepl0. Only the MSSACC398 (ermT-positive)
strains were clonally related (SNPs <50) and carriedi8a3(IEC
type-C). Other IEC types (A to F) were found among the-non
CC398 strains with the predominant being t€27.8%). About
85.1% of theS. aureusstrains carried one or m® of lukF/S-PV,
tst, eta, etb, etd, sea, seb, sec, sedasdeepgenes.

Discussion: The high rate of toxigenic, diversB. aureusand
clonally related MSSACC398 subclades highlight the ability of
healthy people to carry (in their noses) and transmihqgenic
strains ofS. aureus

releases genes encoding carbapenemases to the urban wastewatery,gp 173

system The evolution othe resident clones as well as the reasons
for the selection advantage inigtspecific ecological niche needs
to be further investigated in the future.
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Nasal staphylococci community of healthy people in La Rioja
(Spain): High frequency of toxigenicS. aureusand MSSA-
CC398 subclade
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lUniverddadde La Rioja, Area of Biochemistryi@ Molecular Biology,
Logrofio, Spain
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Introduction: ~ The  molecular epidemiology of nasal
Staphylococus aureuqS. aureuscould provde insidt into the
virulence potential, resisine, and host adaptation system in
healthy humans. This study determined the nasal staphylococci
diversity and characterized t8e aureustrains from healthy adults

in La Rioja (northern Spain).

Materials & Methods: Nasa samples from 57 healthy people
(with no antibiotic use or hospital visits or contact with animals in
the last 6 months) were anadykfor staphylococci recovery and
isolates were identified by MALBTOFRMS. Non-repetitive S.
aureusisolates(one istate from each carrier or > one if they
showed different AMR phenotypes) were selected and further
characterized. The antimicrobial resiste (AMR) genesspa
types, virulence determinants and immune evasion ezl($#EC)
types ofS. aureusstrairs were tsted by PCR/sequencing. Core
genome sigle nucleotide polymorphisms (SNPs) analysis was
used to assess the relatedness of MEER98 strans.

Results: A total of 213 staphylococci {8 isolates per carrier) of
seven species were identified. Theduencyof species carriage in
the participarg wasS. epidermidig87.7%),S. aureug36.8%),S.
hominis (7%), S. haemolyticug5.3%) and S. waneri (5.3%), S.
lugdunensis(1.8%) andS. pasteuri(1.8%). About 98.2% of te
participants
aureusstrains,no methicillin resistance was detected but 14.8%
presented a multidrug resistance phenotype. The following AMR
rates were detected (percentage of isolatesleg or mutations
detected): penicillin  (81.6laZ), erythromycinclindamycin
inducible (25.%rmT, ermQ, ciprofloxacin (14.8%/ GrlA
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Phenotypic and genotypic characatrization of azoleresistant
Aspergillus fumigatusover 11 years
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Question Invasive aspergillosis (JA) mostly occurs in
immunocompromised patients, especially in patients with
haematological malignanciex after allogeneic and solid organ
transplantation. As firstine antifungal therapy, azole antifungal
drugs are recommended which have been shown to be effective in
the pat In recent years, the emergence of azelsstant
Aspergillus fumigatusstrairs (ARAF) has become a significant
challenge in the treatment of IA. This study assessed the
epidemiology of ARAF strains in the last eleven years within the
University HospithEssen, Germany.

Material and Methods: The epidemiolog of ARAF was
investigated during 20122022. All respiratory sampde were
plated on malt extract agar and incubated for 7 days at 30°C.
Identification of isolates was performed using classical maomb
micromorphological characteristics. During the ye#rsollection,

all isolates underwent susceptibility testing fdrlaast itraconazole

or for both, itraconazole and voriconazole by gradient test. ARAF
was defined as newild-type minimal inhibitory concentration
(MIC). Analysis of mutations mediatingsistance was performed
using PCR. Patient records were analysétbspectively regarding
sex, age, underlying disease andday inhospital outcome.

Results Over the 11 years, 196 ARAFs (6.1%) an@3Wvild type
(WT) isolates ofAspergillus fumigatusvere found. The number of
ARAF cases remained consistent in the yéam 2015 to 2019
until an increase in the years 2020 and 2021. 2021 was the year
with the highest ARAF rate of 10.8%. Regarding seako
distribution, norRARAFs occurred mostly in summeand fall
whereas most of thARAFs were isolated in spring and suer.
In total, ARAFs were mostly detected in male patients (n=108,
55%) but the gender distribution was variable over time. Median
ge vas 44 years in patients with ARAF and 50 years inepéi
with nonARAF. L98H/TR34 was the most prevalent mutation
(33%) followed by T289/Y121 (5%). Results on-8@y inhospital
outcome and underlying disease will follow.



Conclusions The findings of thisstudy provide valuable insights
into the epidemiologial development of infectis with ARAF
within the last decade.t lhighlights the emergence of azole
resistant A in North Rhind&Vestphalia and underlines the
importance for systematic antifungal suddsfity testing of A.
fumigatus

MSP 174

Resistarce determinants against therapeutically relevant
antibiotics in publicly available genome sequences from
Clostridioides difficileisolates
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Introduction: Clostridioides dificile is the pedominant pathogen
that causes antibiotiassociated diarrhea andembranous colitis
worldwide. The antibiotics fidaxomicin and vancomycin are
recommended forC. difficle infection (CDI) therapy, whereas
metronidazole had been the drugchbice for sever decades until
recently. While resistance to these antibioticsieen reported for

C. difficile occasionally, little is known about the prevalenceCof
difficile strains with reduced susceptibilitiegs of April 2023, the

C. difficile database on & EnteroBase platform held 23,028
publicly available genome sequescand associated metadata
(https://enterobase.warwick.ac.uk/). Based on this dataset, we
report on he occurrence of genetic determinants causing resistance
to therapeuti@ntibiotics inC. difficile.

Material/Method: We screened 23,028 genome sequeric@n

C. difficile isolates for genetic traits known to cause resistance
against fidaxomicin, vanconsin, and metronidazole by using
BLAST. Additionally, all genomes were rgened using Restance
Gene Identifier (RGI) and Comprehensive Antibiotic Resitsan
Database (CARD). For selected strains, antibiotic susceptibilities
were measured usingtEst andoroth-dilution, respectively.

Results: Reduced susceptibility to fidamicin caused by
mutations inrpoB andrpoC was previously reported from a limited
numberof clinical C. difficile isolates. Even though fidaxomicin
resistance emerged independently different C. difficile
genotypes, according to our results it doesseeim to have spad
widely. Similarly, our results show that the plasmid p>48B,
recenly reported to alter vancomycin susceptibility has not yet
disseminated internationally. In doast, mutations in the genes
vanSandvanRcausing reduced susceptibjlito vancomycinvere
detected in many. difficile genomes from different geograpal
locations, and their frequency markedly increased since the 1990s,
presumably caused by selectipressure due to vancomycin usage.
The plasmid pCEMETRO, which confers metronidazole
resistance, was detected @ difficile genomes from Europe and
the Americas. In addition, manyC. difficile genomes carried
incomplete fragments of plasmids p@IETRO and pX18498,

but our susceptibility tests showed that these were rifitisnt to
caug phenotypic resistance to metronidazole or vancomycin,
respectivey.

Discussion: Our analysis of this large dataset provides genomic
insights into the prevalence ofesistance determinants for
therapeutic antibiotics i€. difficile. While fully fledgedantibiotic
resistance irC. difficile is rare globally, reduced sceptibiity to
vancomycin seems to be emerging.
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Surveillance, control and characterization of an NDM1
Acinetobacter baumannioutbreak
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Background: NDM-producing carbapenennesistant
Acinetobactetbaumannii(CRADb) are associated with nosocomial
outbreaks, but, rarely in @aany. Wehave characterized a CRAb
outbreak, invesgiated the source and routes of transmission, and
successfully eliminated the pathogen from the hospital
environment.

Materials/methods: Between May and September 2019, 11 CRADb
isolates from ten patientsere colleted from four wards in the
internal mediaie department. Additionally, six CRAb isolates
were obtained from extended environmental screening of- high
touch surfaces and medicaluggment. Antimicrobial susceptibility
testing was performed usingitek2/Ete$ (bioMérieux). Whole
genome sequencing ungi the MiSeq (lllumina) and MinlON
(Nanopore) was performed. Genomes were analyzed using core
genome MLST (cgMLST) (Ridom) andnh silico (Resfinder,
PasteMLST).

Results: 15 CRADb isolates encoding bobhanom-1 and blaoxa-23
on the chromosome, and twotkvionly blaoxa-2s were identified.
One patient had two isolates; one-harbouring blaoxa-23 and
blanom-1, and the other encoded onlglaoxa-23. All isolates
harboured the intrinsiblaoxa-ss and were asigned ingrnational
clone 2. All isolates were ST57@ne isolatel{laoxa-23 only) was
ST2 and considered unrelated. By cgMLST ltifgoxa-23/blanom-1
i solates 8
The ST57Mlaoxa-23 isolate was idetical to theblaoxa-2a/blanpm-1
isolates, and the difference in genotype was through loss of the
Tnl25like encodingblanom-1. The index patient, tresferred from

a hospital in Egypt was tested positive for the outbreak strain on
hospital admission and although all hygiene measures were
followed, four weeks later two more patients became infected with
the CRAb on other wards ‘mibut prior contact withthe index
patient. Environmental sampling revealed diverse transmission
reservoirs, i.e., electrical socket, electrocardiogram leads, and the
control panel of a respirator. A twgiage cleaning of the affected
wards, performed indemdently by two differencleaners, plus
microbiological control afterwards, and improved hduygiene
compliance of the staff resulted in complete eradication and ended
the outbreak.

Conclusions: This study describes the transmission diflapm-1-
positive CRAD in the internal edicine department. The source of
the outbreak was identified after environmental screening and was
eradicated though strict infection control measures. These data
highlight that the combination of higlesolution molecular
surveillance (short and longread sequencing), extensive
environmental screening, and thorough cleaning and disinfection,
can effectively prevent further pathogen transmission in hospitals.
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Realtime genomics for rapid phenotypic resistance prediction
in bloodstream infectionsi A case presentation of a KPE&5
Klebsiella pneumoniae infection
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Technical Unversity Murch, Medical Microbiology Munich, Germany
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Bloodstream infections ka become one of the main causes of
hospital mortality with an estimated five million deaths per year
globally [1]. Recent trends have shown an increase in the
proportion of multidrug resistant gramegaive bacteria as
causative agents [2]. These straigpresent the biggest challenge
in treating bloodstream infections, as resistant infections are
associated with higher mortality and longer hospital stays due to
delayed and/or inappropriate therapy [3].

A rapid and accurate idéfitation of the infection causing
pathogen and its resistance patterns would facilitate early
administration of appropriate antibiotic therapy leading to reduced
resistance selection pressure and decreased mortality and morbidity
(Fig. 1A). However, bloodstream infection diagrsois currently
mainly culturebased, which is typically timeand resource
consuming and has low clinical sensitivity and high culture bias
[4]. In this study, we have therefore started implementing
metag@omic approaches using rggore sequencing to overoe

the limitations of culturdbased approaches (Fig. 1B). Briefly,
nanopore sequencing is a portable loegd thirdgeneration
sequencing technology that makes accurate-tireal resistance
predictions lased on neacomplete genomes possible. We will
her present our first results of sequencing two Klebsiella
pneumoniae isolates from blood cultures of an ICU patient with a
KPC-2 and a novel KPG5 subtype, and compare the accuracy
and the turnaround timaf our realtime genomicsapproach to the
current sate-of-the-art culturebased methods (Fig. 1B). For this,
we applied established genotypic species and aligrbassd
resistance prediction methods to the assembledrigexd nanopore
sequencing data. @preliminary results comparing two genotypic
resigance prediction methods show a promising overlap in
taxonomic and functional predictions with culttased
approaches. Of note, we were able to accurately identify Klebsiella
pneumoniae infection and eectly predict phenotypicarbapenem
resistance witin a shorter turnover time compared to the culture
based resistance detection.

Our longterm aim is to develop fully integrated genomic and
computational solutions to bring about an accurate,-diaan,

and costffective approach for fast 4ddepth asssments of
bloodstream infections directly at the point of care. This project has
the potential to maximise the efficiency of antimicrobial therapy
reducing the use of broapectrum antimicrobials and i@asing
survival rate inhe context of bloodstreainfections.

A

star’un; point Challenges
<=
L Increase of BS| with resistant
- - gram-negative bacteria >
- -9 .
© PN Higher morbidity and
mortality

Bloodstream infection (BSI): Presence of
viable microorganisms in the bloodstream
Major cause of morbidity and mortality in a

hospital setting

-
=%

Species and resistance
identification too slow and
has a high false-negative rate
> Initial empiric therapy
often inappropriate

Rapid administration of
appropriate antimicrobial
therapy as main prognostic
factor

93

Real-time genomic
WO
T 1
r T T
" " >1 min Species »1h AMR
o
{ oNA I Ubrary I Saquencing and ]

Targeted
Empirical - L therapy
therapy Teal LT PR

.

=T T T18h [ %4h | 1224

[ ] e

| MALDI-TOF MS VITEK2 |

\\ Incubation

Phenotypic
microbiological workflow

Fig. 1 A. Project background and motivation B. Workflow
comparing a cultureased and a nanopebased approach. ID:
Identification, AMR: antimicrobial resistance, MALEIOF MS:
Matrix-assisted laser desorption ionization tiofdlight mass
spectrometry.

References

1. Fleischmann C, Scherag A, Adhikari NKJ, Hartog CS,
Tsaganos T, Schlattmann P, etAdsessment of global incidence
and mortality of hospitaireated sepsis current estimates and
limitations. American Journal of Respirafoand Critical Care
Medicine. 2016 Feb 1;193(3):2582.

2. D. J. Diekema et al ., AiThe
infection: 2Q@year trends from the SENTRY antimicrobial
surveillance program, o Antimicr

7, 2019,doi:10.1128/AC.0035519/ASSET/9B7FBDFBFOE
403D-BAC6901AB1D4B23B/ASSETS/GRAPHIC/AAC.00355
19-F0004.JPEG.

3. Diekema DJ, Hsueh PR, Mendes RE, Pfaller MA,
Rolston K v., Sader HS, et ahe microbiology of bloodstream
infection: 2Q@year trends from the SENTRY antimitial
surveillance pogram. Antimicrobial Agents and Chemotherapy.
2019;63(7).

4. Rothe K, Spinner CD, Ott A, Querbach C, Dommasch M,
Aldrich C, et al. Strategies for increasing diagnostic yield of
communityonset bacteraemia within the emergency depattren
retrospective stud PLoS ONE. 2019 Sep 1;14(9).

GIMPP 176

Manipulation of microvillar proteins during Salmonella
entericainvasion results inbrush border effacement and actin
remodeling
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Entaocyte invasion by the gastrointestinal patho@aimonella
enterica is accompanied by loss of brush téer and massive
remodeling of the actin cytoskeleton, laagli to microvilli
effacement and formation of membrane ruffles. These
manipulations are medid by effector proteins translocated by the
Salmonella Pathogenicity Island -gncoded type Ill secretion
system (SPIIT3SS). © unravel the mechanisms of microwill
effacement and contribution of SPTBSS effector proteins, the
dynamics of hospathogen nteractions was analyzed using live
cell imaging (LCI) of polarized epithelial cells (PEC) expressing
LifeAct-GFP. PEC were infected wit8. entericawild-type and
mutant strains with defined defects in SHTASS effector proteins,
and pharmacological inbition of actin assembly were applied. We



identified that microvilli effacement involves two distinct
mechanisms: i) Factin depolymerization mediated by villin drii),

the consumption of cytoplasmic-&tin by formation of membrane
ruffles. By analyzingthe contribution of individual SP{I3SS
effector proteins, we demonstrate that SopE dominantly triggers
microvilli effacement and formation of membrane ruffles.
Furthermore, SopE via Racl indirectly manipulates villin, which
culminates in Factin depolymgzation. Collectively, these results
indicate that SopE has dual functions duringdiin remodeling in
PEC. While SopERacl triggers factin polymerization anduffle
formation, activation of PL&and villin by SopE depolymerizes F
actin in PEC. These salts demonstrate the key role of SopE in
destruction of the intestinal barrier during intestinal intecty
Salmonella

Front Cell Infect Microbiol. 13:1137062. doi:
10.3389/fcimb.2023.1137062. eCollection 2023
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Function of small basic protein (Sbp) inStaphylococcus
epidermidisbiofilm matrix assembly: molecular mechanisms
and spatiotemporal patterning

*M. Savickig, S. WeilRelberg M. Landadf, A. V. Faill&, H. Rohdé
tUniversity Medical Center HambgiEppendorf, Institute of Medical
Microbiology, Virology and Hygiene, Hamburg, Germany

2EMBL, Hamburg, Germany

SUniversity Medical Ceter HamburgEppendorf, Hamburg, Germany

Introduction : Staphylococcus epidermidis a comma member

of human skin microbiat epithelial microflora but also one of the
most frequent nosocomial pathogens causing imyalasociated
infections. Biofilm formatim is the major pathogenicity
mechanism principal. It’s bfilm assembly relies on the praction

of an extracellular mati that serves as glue to stabilize the
multilayered bacterial architecture. The biofilm matrix consists of a
plethora of various biontecules, referred to as the matrixome. In
effort to undestand specific molecular interams within the
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matrixome, a sdar uncharacterized, 18 kDa protein was identified
named small basic protein (Sbp).

Material / Methods: To investigate the dynamic Sbmatrix
assembly three different Stigoforms were constated in which
Sbhp is fused to aALFA-tag located in different gitions within

the Sbp. The constructs were cloned in two different plasmid
backbones, pRB473 (constitutive promotor) and pHB3 (xylose
inducible promotor), and stability were tested (growtrves,
biofilm formation WesterrBlot).

Results Aiming at following Sbp matrix assembly by using live
cell imaging,sbpwas fused with an ALFAag encoding sequence.
To identify suitable positions fOALFA tag insertion, Alphafold
was employed for Sbp stture prediction. Identificationf a head
region, consisting ok-sheets antlhelices, and an unstructured N
terminal tail (Figure 1) were in good agreement with -CD
spectroscopy analysis. Based on these finding, ALFA tags were
inserted at the junction ofhe unstructured tail (nt 70),t &
predicted connecting loop tyveeen two Rsheets (nt 466) and at the
C-terminus (nt 505). Western blot analysis confirmed expression of
sbpALFA in S. epidermidisl457 and correspondingpp knock

out 145%sbp Expression had no impact on bacterial growth
however, in trans expressioffi @l isoforms rescued the impaired
biofiim phenotype of mutant 14§¥bp Currently, spatial
distribution of wildtype sbp and sbbLFA fusion proteins in
living biofilms is under investigation using CLSM and high
resolutionlight microscopy.

Figure 1: Monmeric structue of Sbp using AlphaFold and
establishment of three different Skgoforms in which sbp is fused
to an ALFAtag which is located on different positions within the
Sbpproteinsequence.

Discussion Here, we presnt successful setp of sbpALFA
fusions enhbling the analysis of temporapatial dynamics of Sbp
assembly in livingS. epidermidisbiofilms. SbpALFA fusion
proteins will be basis for future analysis of Sbp function and
interaction networks supportingssembly of biofilm matrix
archiectures.



Fig. 1

C ‘.
O 1
= (
8 \
a \ ‘1S
c s
o X
(2]
g o
8 ! a
'
o O S
g . ‘ o
<t N &
. O
o
8
3
< o

ALFA-tag on position

nt466

GIMPP 178

Role of multi-drug-resistance Gram negative bacteria in
development of acuteon-chronic liver failure (ACLF)

*C. Cadolt, w. Ballhorrt, C. OrtiZ, S. Géttig, M. Tietger, V. A. J.
Kempf

'Hospital of the Goethe Universitiyistitute ofMedical Mcrobiology and
Infection Control, Frankfurt a. M., Germany

Introduction: Infections with multidrugresistant (MDR) Gram
negative bacteria drive liver disease from a chronic and balanced
status to anacute organ failure with high matity rates.The
dysbahnce within the guliver axis leads results in translocation of
bacteria and bacterial compounds culminating in the development
of acuteon-chronic liver failure (ACLF).

Material and methods: Liver cells (HepG2) and intestinal cells
(Caco2) wereinfected either with Klebsiella pneumoniadTCC
700603 and two clinical isolates (one MDR) Acinetobacter
baumanniiATCC 19606 and two clinical isolates (one MDR) for 3
and 6h hours. Supernatants were talceanalyse either the profile
of secreted cykines or lacterial metabolites with potential
toxicity. These metabolites will be analysed further by HPLC /
mass spectrometry. Conditioned medium from infected @aco
cells will be analysed for toxic effects liver cells.
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Results: Experimens revealed Hat the optmal multiplicity of
infection (MOI) is 1 forK. pneumoniaestrains and 100 foA.
baumanniistrains and the time for analysing infections is up to 6h
hours. Infection of liver cells resulted in dageaof the cell
monolayer and thisffect is m@e pronouned in infections withK.
pneumoniaestrains and mukdrugresistance clinical isolates.

Discussion: We speculate that the translocation of (multidrug
resistant) bacteria or bacterial compounds oratrdites from the

gut to the liveris decisie in the deelopment of ACLF. Exact
analysis of the role of inflammatory cytokines, bacterial
compounds and metabolites might explain the pathomechanisms
underlying ACLF and might represent an attractive tarfget
intervention.

This work was spported bythe LOEWECenter "ACLFI, project
P5" (state of Hesse).
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Characterization of Coxiella burnetirinduced modulation of
the transcription factor EB (TFEB)

*S. Rinket, A. Lilhrmanni

tUniversitatsklinikum Erlangen, Mikrobiologisches ingt, Erlangen,
Germany

Introduction: Coxiella burnetii is an obligate intracellular
pathogen causing Q fever. The primary target of the bacterium are
alveolar macrophages. Phagocytosis leads to theafmm of a
Coxiellacontaining vacuole (CCV) which delops into a
phagolysosomadike compartment, permissive for replicaii The
development of this vacuole is an important process as it activates
the bacterial metabolism and the translocation of typedcretion
system (T4SS) effector proteins into thest cell. Oe of these
effector proteins is AnkG, which has aapopbtic activity. The
deletion of ankG leads to reduced ardpoptotic activity ofC.
burnetii severe impaired CCV formation and aueed replication
ability. While the molecular mechams leading ¢ AnkG
mediated antapoptotic activity are described, i completely
unknown how AnkG influences CCV formation and bacterial
replication. Transcription factor EB (TFEB) is a master reigulaf

the autophagosomal and lysosomal developm&hé knockoubf

this transcription factor €. burnetiiinfected HelLacells leads to
reduced bacterial load and drastically impaired CCV development,
indicating that C. burnetii depends on TFEB actiyit TFEB
inhibited by mTORC1, which phosphorylates ahdreby preents
TFEB migration into the nucleus. MTORC1 functionsaasentral
nutrition and energy sensor and it becomes inactivated during
lysosomal stress or nutrient deprivation. Duriy burnetii
infection mTORCL1 is inactivated and cannot furthepress the
adivity of TFEB. Aim of the work is to elucidate the rol€ AnkG,

in CCV formation and its influence on the activation of TFEB.

Methods: We used th€. burnetiiNMII wild -type and the delain
mutant qankG to study how the infection affects the subcellular
localization of TFEB by microscopy. Immunoblotting was used to
analyze the phosphorylation pattern of TFEB and mTORC1 to
investigate their activation status during infectidn. addition we
used cofocal microscopy, to correlate the CCV size with TFEB
activity.

Results Our results show that an infection witB. burnetii
triggers the translocation of TFEB into the host cell nucleus in
infected HelLa cells in a time dependent manner. At 72s$t p
infection TFEB is localized in the host cell nucleus of 100% of
wild-type infected cells. This correlates with dephosphorylation of
TFEB at S122 and S211. The deletion &fkG leads to a
significantly increased phosphorylation of TFEB at S122 and S211,
and asconsequence to reduced translocation of TFEB into the



nucleus. Furthermore, we observed a correlation of nuclear TFEB
and the size of the CCVs.

Discussion As only nuclear localized TFEB are active, the data
indicates that AnkG has a direct or iredit impad on the activation

of the transcription factor. As TFEB is strongly involved in the
regulation of the lysosome biogenesis, we assume that the
establishment of the CCV igankG infections might be impaired
due to reduced TFEB activation.
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Revealing membrane insertion mechanisms dfegionella's
integral membrane effector proteins in host cells

*S, Trenz

'Eberhard Karls University of Tlibingen, Interfaculty Ihst of
Microbiology and Infection Medicine, Tubingen, Germany

Queston: A virulence strategy used by the intracellular pathogen
Legionella pneumophilés to manipulate host cellular processes in
order to survive within phagocytic host cells. Hence,arthan 300
virulent effector proteins are secreted into the host tslighe
specialized Dot/lcm type IV secretion system (T4SS). Many
effector proteins harbor hydrophobic transmemb@omains
(TMDs) to fulfil their function in host cell membranes. Howev
the mechanisms Tdecreted TMEeffectors (TMES) use to target
and nset into the correct membranes of eukaryotic hosts remain to
be elucidated.

Methods: To understand the relevance of hodt @geting factors
and receptors involved in membramesertionof bacterial TMEs,
we will compare their localization after $&assisted injection or
in-host ribosomal translation either by lkeell fluorescence
microscopy using the nanobody technology selflabeling
enzyme tags, or by subcellular frac@ion of infected or
transfected RAW264.7 macrophages. Moreover, to eakv
membrane targeting and insertion pathways of bacterial TMEs,
interactions with host proteins will be investigated by progimi
biotinylation using the TurbolD biotin ligase, follode by
sutsequent mass spectromebrgsed protein correlation profiling.

Results: In order to ceocalize T4SSnjected or plasmid
expressed TMEs with different host cell membranes by Western
blotting, a protocol for subcellular fractionation of macropsag
was esthlished. This method combines differential centrifugation
with a sucrose density gradient centrifugation, allowing the
separation of most organelles based on their individual abundance
distribution profiles in the gradient. In addition, the selhdar
localization of inhost expressed TMEs was assessed by
immunofluorescence microscopy, which revealed a similar
membrane localization to that reported for T48j8cted TMEs.

To identify potetial TME interaction partners involved in
membrane targetg and inertion, a protocol for TurbolD
mediated proximity dependetiiotinylation was evaluated. The
biotin ligase TurbolD was fused to the TMEs, allowing the
labelling of proximal or interactingroteins. Biotinylated proteins
were then successfully pmred on weptavidin beads and
identified by mass spectrometry.

Conclusion: The methods established here will allow us to
investigate the mechanisms by which bacterial TMEs target and
insert inb host cell membranes. In doing so, we aim to unravel the
details of tke intricate interplay between bacterial pathogens and
eularyaic host cells, which is crucial for the virulence of many
pathogens. In addition, these findings may reveal new general
principles for the targeting and delivery of integral membra
proteins diectly to their site of action.
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YgfB increasesb-lactam resistance inPseudomonas aeruginosa
by counteracting AlpA-mediatedampDh3expression

*Q. Egger§ F. A. Renschlér, L. A. Michalek, N. Wacklet, E. Waltet,

F. SmollicH, K. Klein?, M. S. Sonnabenrd, V. Eglé-, A. AngeloV, C.
Engesséer M. BorisovdS, C. Mayef, M. Schiit?? E. Bohrt?*

'Eberhard Karls University of Tubingen, Institute of Medical Microbiology
and Hygiene, Tubingen, Germany

2German Center for Infection Research (DZIF), Part8ie Tiibingen,
Tukingen, Germany

SEberhardKarls University of Tuibingen, NGS Competence Center
Tubingen (NCCT), Tibingen, Germany

“Eberhard Karls University of Tubingen, Cluster of Excelleince
Controlling Microbes to Fight Infections, Tubingen, Germany
SEberhard Karls Uniersity of Tlibingen, Deptment of Biology,
Organismic Interactions/Glycobiology, IMIT, Tubingen, Germany

Introduction : The geneygfB contributes tdb-lactam resistance in
multidrug resistant (MDRPseudomonas aeruginosa (Pstyains

by inaeasing expressionf the cephalosporinasémpC! that
confers resistance to cephalosporins and other classes of
b-lactam8. AmpC production is activated by 1ahhydroN-
acetylmuramylL -alanytD-glutamytmesoediaminopimelic  acid
peptides (anhMurNApeptides), that arise frm the peptidoglycan
recycling pathway and induceampC by binding to the
transcriptional regulator AmpR

Methods: We combined transcriptomic, expression and promoter
activity analyses with antibiotic susceptibility testing, -MS
analysisof peptidoglycan pecursors and proteiprotein/protein

DNA interaction assays to unravel how YgfB contributes to AmpC
overproduction and-lactam resistance iPa. Furthermore, we
investigated the influence of YgfB on the combinatory effect of
ciprofloxadn (CIP) andb-ladams inPa by checkerboat assays.
Transcriptomics were then used to broaden our insights into the
role of ygfBin E. cdli and to define a common response to CIP in
E. coliandPawith data analysis still ongoing.

Results YgfB interacts vith the transcrippbn factor AlpA,
inhibiting expression of the amidase AmpDh3. AmpDh3 degrades
AmpR-activating anhMurNAepeptides, thefere low AmpDh3
levels result in increased AmpC production. As AlpA production
can be induced by DNAlamage, e.g. byaatment with CIE we
investigated the imma of ygfB deletion on the combination of CIP
and b-lactams in the MDRstrain ID40. Checkerboard assays
showed, thatygfB prevents an effective combination of CIP and
several b-lactams via the AlpAAmpDh3 pathway. Preliminary
findings suggest, that the sobfygfBin E. coli seems to be mostly
related toflagella regulation and that the common CIP response
mostly involves SG-response genes.

Discussion YgfB is a novel player in the complex regulation
network of MDR in Pa. Differences in this regulatory neork
moduktingampDh3expression in variouBa strains might explain
the strairby-strain variations of the effectivenessf a
ciprofloxacinb-lactam combination. Given the plasticity of these
regulation networks causing MDR, we think that this is an
important steptowards better understanding MDR Ba. Results
on the role ofgfBin E. coli and the common CIP response siih
preliminary b promise some interesting insights.

1. Sonnabend MSet al. Identification of Drug Resistance
Determinants in a Clinal Isolde of Pseudomonas
aeruginosaby High-Density Transposon Mutagenesis.
Antimicrob Agents Chemothé4, (2020).

2. Jaomby GA. AmpC betdactamases. Clinical
microbiology reviews22, 161182, Table of Contents
(2009).

3. Torrens G et al. Regulation of AmgE-Driven beta
Lactam Resistance inPseudomonas aeruginasa



Different Pathways, Different SignalingnSystems4,
(2019).

4. Pdia JM et al. Contrd of a programmed cell death
pathway in Pseudomonas aeruginosaby an
antiterminatorNat Commuri2, 1702 (2021).
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The role of proteases in the internalization process &. aureus
into non-professional phagocytes

*M. Winkelkétter, M. T. Nguyen!, M. Herrmans, S. Niemanh

tUniversity Hospital Miinster, Institute of Medical Microbiology, Miinster,
Germany

Introduction: Invasion of host cells is an important feature of
Staphylococcus aureu§he main internalization pathway ibet
binding of the bateria to host cellse.g. enddhelial cells, via a
fibronectin (Fn) bridge betwee®. aureud~n binding proteingnd
UBbl-integrin, followed by phagocytosis. We have previously
shown that not the amount, but the supramolecular steuafir
fibronectin moéaules deposited on the eukatigo cell surface
plays an essential role in the uptake of bacteria by host cells. C
surrounded by a fibrillar Fn network (osteoblasts, fibroblasts) take
up lessS. aureusthan cells with low Fn expreiss (epithelial
cells). Destruction of the fibrille Fn using trypsin significantly
increasedS. aureusuptake! However, proteasesrggting the Fn
network are also expressed by both bacteria and host cells. The
objective of this study was to analyze tioée of bacterial athhost

cell proteases in thetirnalization process.

Material and methods: To study the internalization &. aueus

wild type strains as well as protease knock out mutants in epithelial
and endothelial cells (+/ protease inhibitors)we used the
lysostafin protection assay. We invegited the impact ofS.
aureus supernatants +/protease inhibitors on fibrillar Froy
fluorescence microscopy. Using RJPCR, we examined gene
expression of selected host proteases Sftaureusnterndization.

Results: Upon uptake ofS. aureusinto hest cells, there was
marked destruction of Fn fibrils on the surface of the endathel
cells. The extent depended on tBeaureusstrain. Both Fn fibril
degradation and bacterial internalization couldittgbited by a
protease inhibitor cocktail. The sere protease inhibitor Pefabloc
also significantly inhibitedS. aureusuptake into hog cells,
whereas a cysteine protease inhibitor did not. The serine protease
inhibitors aprotinin and alphagntiplasminhad no effect. Afte
internalization ofS. aureusgene expression of the serine protease
uPA increased, but the uPA inhibitor plaswgen activator
inhibitor-1 had likewise no effect on bacterial internalization. An
aureolysin  mutant of S. aureus 83254 (aureolysin: a
metaloprotease) was very poorly @rhalized compared to the
wild-type strain; in contrast, an aureolysin knockouSiraureus
6850 did not alter internalization. A mutant $f aureudJSA300

in which the major extracellular proteases wdeteted was also
taken up to the same extent ag thild type.

Discussion: To our knowledge, this is the first study to show the
importance of proteases for the internalization &f aureusinto
non-professional phagocytes. So far, however, the contoibutf

the extracelllar proteases ofS. aureusand/ or the (serine)
proteases expressed by host cells remains elusive.
INiemann et a) 2021, mBio; DOI: 10.1128/mBio.010&21
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Klebsiella pneumoniadrain abscess caused by dissemination of
a virulent subpopulation from a urinary tract infection

*C. Emst, D. Hund, A. Earf, A. Manson, L. Fischet, L. Li*

tUniversity Hosptial Cologne, Institute of Medical Microbiology
Immunology and Hygiene, Kdln, Germany

Simple point mutations that are aégal during infectia can have
significant consequences on the pathogenicity of bacterial and viral
pathogens, as reaty highlightedby the evolution of SARE0V-

2 in an immunocmpromised patient (Choi et al., N Engl J Med
2020). Here we present a case Wwhich acquisitionof simple
mutations in the bacterial pathogktebsiella pneumoniaenabled
dissemination from theurinary tract ¢ the brain of a patient.
Phenotypedriven gemommics led to the identification of a
subpopulation of hypercapsule producingiutantsn urine
which occured homogenously in a brain abscess. Hypercapsule
producing isolatedisplayedphagocytos resistancand were
lethal in a mouse model of urinary traetection. The combination

of lllumina and Oxford Nanopore sequencing teabgies
established tha the hyper and normal capsule producing
populations were closely related and excluded theilgitigs of
acqusition of virulence factors that could explaihevirulence
phenotype. Instead, single nucleotide polymorphisms in capsul
biosynthesis genewere identified in the hypercapsule mutants,
including point mutations iwbaP. Integration of asingle wbaP
point mutation in the parent isolate increasedscdg production
andvirulence in the mouse model of urinary tract infectidhis
case illustrasthat as whole genome sequencing of clinical isolates
becomes increasingly accessible, we hake bpportunity @
understand the evolution of virulence withpatients, with the
potential to integrate such information into more sdptated
managementfgatients.
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Comprehensive investigations into cytolysin A, a major
virulence factor of typhoidal Salmonella entericaserovars
*L. Kroné', T. Geiget

Ludwig Maximilians University Munich, Max von Pettenkefestitut,
Minchen, Germany

Introd uction: The Gramnegative bacterial pathogesalmonella
enterica is one of the most frequently isolated foodborne
pathogens. Within the genus d@almonella entericayvarious
serovars have been identified. These serovars differ sigrilfigan
their host spcificities andpathogenicity. Broad host range serovars
such as Salmonella enterica serovar Typhimurium §
Typhimurium) cause shoterm infections that mostly ream
confined to the gastrointestinal tract in healthy humans. By
contrast, closely relatedtyphoidal seroveas such as Typhi or
Paratyphi A, the cause of (para)typhoid fever, are entirely human
adapted baetial pathogens. They are more virulent and theeefo
can cause lif¢hreatening systemic and lfeng chronic infections
Comparative analgs d genome seagences betweenS
Typhimurium andS. Typhi revealed genomic islands that are
present only in typhdal serovars. One of thes8almonella
pathogenici islands (SPIs) is SHI8, that includes a gene that
encodes for cytgkin A (ClyA) and gootential invasine, referred to

as TaiA. ClyA of S Typhi has been identified as an active
cytolysin with poreforming properties on various host cells. ClyA
heterogneously expressed & Typhimurium caused atypical deep
organ infectbns in mice and stugs on humans ifected withS
Typhi, detected significant amounts of CIyA in blood sera. These
studies highlighthe importance of ClyA and its contribution to the
increased virulence of typhoidghimonellaserovars. Despite these
findings very little isknown about CIYA expression and secretion
in typhoidal Salmonella which are adapted to an intracellular
lifestyle. Therefore our research aims to investigate dtyAhe
context of intracellulat. Paratyphi A.



Material/Methods/Results: Using immunofluorscence
microscoy studies we detected and analysed the intracellular
induction of ClyA. Isogenic mutants generatiedvarious global
regulators demonstrated their gudatory impact on ClyA
production. Here the twoomponent regulator BR/Q as well as
the transcriptional regulator SlyA could be determined for their
impact on intracellular ClyA induction. Hemolysis ags, using
horse whole blood samples, indicated ttlegtolysin A, once
expressed, is secreted from S. Paratyphi A andpaldle to induce
lysis of erythrocyes. Furthermore, we examined whether outer
membrane vesicles (OMV) play a role in the final redeaSClyA
from intracellular S. Paratyphi A. Here acontribution of an
intracellularly induced muramidase (TtsA), shownbt® essential
for the scretion of yphoid toxin of intracellulaiS. Typhi, could
been shown.

Discussion Overall, this work establisklenew paradigms of a
barely investigated virulencdactor of typhoidal Salmonella
serovars. In the process, the knowledgéned by these stigb
may lead tothe development of novel therapeutic strategies to
combat infectious diseases caused by typh&@déhonella.
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Different pathogenicity of Fusarium keratitis isolates in a 3D
hemi-cornea-model
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Ophthalmology, Wirzburg, Germany
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4Julius Maximilians University of Wiirzburg, Central Department of
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Introduction : Amongst microbial keratitis pathogens especially
the rare but fatal fungal specié®quently leadto fatal patient
outcome. Keratoplasty and even enucleations of the affegted e
are frequently inevitabl Many species featut@gh antimycotic
resistances. Thus, treatment options are strongly linfigsarium
solani species are amongshe most prevant fungal keratitis
pathogens. Decisive differences of pathogenicity and meno
features are known fasther pathogeniéusarium species. In this
work, we aim to identify and compare striking characteristics of
Fusarium solanispecies comlex (FSSC) mefvers and common
keratitis  pathogens F.falciforme,  F.petroliphilum  and

F. keratoplasticumin a 2D as welhs a 3D corneal infecth model.

Material & Methods: 2D monolayers of immortalized hTCEpi
cells as well as a 3D hemi cornea model, txtimg of a 500um

thick stromal and a multilayer epithelium, were infected with
conidia ofF. solanikeratitis isolatesor 3h to 48h at 34 T, 5 %
CO2. Fungal invasion was visualized via transmission electron and
fluorescence microscopy and histolo@ytotoxicity wes measured

via lactate dehydrogenase (LDH) assay.

Results Fusariumconidia gerrmation, adhesion and penration

of the epithell layer in initiated within the first 8 of infection.
Fluorescence microscopy indicated a host cell reactioradbin
accumudtion engulfing invading hyphae. Transmission electron
microscopy revealed thdormation of trans cellulartunnels
extending though up to 3 invaded hTCEpi cells. Fungal hyphae
were encapsulated by multiple membrane like structures within th
tunnels. F. petroliphilum and F. falciforme isolates showed a
significantly lower cytotoxiceffect thanF. keratoplasttum (36.6

98

% [t 1.6] amd 24.0 % [+ 3.7] versus 49% [+ 1.8], pvalue
<0.001, n=3). Furthermore, the fungal burden within the stroma
differed betweerthe isolates.

Conclusion  Significant differences were found regarding
adhesionjnvasion and damage &t solanikeratitis isoétes in 2D

and 3D human corneal infection models. Fluorescence microscopy
and transmission electron microscopy ealed a complexhost
response to the fungal invasion. Cytokine release measurements
will lead to further quantification fothe host responsé&enomic

and transcriptomic analysis will further elucidate underlying causes
of these strain specific effects.

GIMPP 186

Surviving unknown waters: The journey of Salmonellas
integral membrane effector proteins SseF and SseG into
eukaryotic membranesSophie Schminke, Sarah Trenz, Samuel
Wagner

*S. Schminké

!Eberhard Karls University of Tubingen, Interfaculty Ihst of
Microbiology and Infection Medicine, Tubingen, Germany

Introduction : Salmonella Typhimurium invades and replics
inside eukaryotic dés by injecting virulent effector proteins
through twadifferent type Il secretion system (T3SS) into its host.
While T3SS1 is important for host cell invasion, the T33Ss
necessary for the replicatioof the bacteria inside eheukaryotic
cel. Amorg the T3SS2 injected effectors are the integral
membrae proteins SseF and SseG. Both possess two-trans
membranedomains and are essential for the survival of the
bacterium inside the cell. After their hjection into the hosts
aquatic cytosol, SseF arfsseG are integrated into the membrane of
the Salmonellacontaining vacuole by an unknown mechanism.

During my PhD | want to investigate the membrane insertion
mechanism of SseF and SseG into eukaryotic lonenes.

Methods: To unravé the highly dynamic micess of SseF and
SseG"s membrane insertion, | intentb compare their
microenvironment after T3S3 injection ad in-host translation.
Therefore, | will use microscopy, biotin proximity labeling and
proteamics.

To observe possibleffector-cell organelleco-localizations, | will
apply live cell microscopy sy a turnoveraccelerated
chromobody (PepCb) conjugated RFP 2. Once the host cell
expressed PepCRFP binds its antigen (Pep), membrane
localization of SseF and Sse@ep consucts inside Hela cedl
can be observed.

Further,in vivo biotin labelling ¢ host cell proteins through the
activity of biotin ligaseswill be used to detect also only transient
protein interactions of SseF and SseG with pnsteiithin a radius
of 10 nm

Results First, | optmized the protocol for proximity biotin protein
labeling using the biotin ligase TurbolD (TIB) which was fuse
to the Gterminus of SseF and SseG.

So far, | showed that SseF and SseG were still injededhe
T3SS2 into host ell and then integratethto membranes after
fusion with TID. After additim of biotin to infected HeLa cells,
biotinylated proteins cdd be detected after their enrichment with
Streptavidinconjugated beads. Hence, protein inidabelling by
the effecto-TID constructs was soessful and will be further
analyzed by mass spemtnetry. Additionally, | am creating a
stable cell line expreing PepCHRFP to observe
effectororganelle cdocalization in live cells.



Discussion The analysis of proteins in cé& proximity to SseF
and SseG and their localization in the host membsaakow an
insight into their microenvironment and indicate gibke paths for
SseF and SseG"s membrane insertion. This will help to further
understand thaole of SseF and SseG inethpathogenicity of
Salmaella. Additionally, investigation of a mechanisallowing

the pathogen to survive inside host cells could héte
development of highly specific artifectives in the future.

1. Figueira and Holden et aMicrobiology. (2012).
2. Traekle et al., ScientifiReports.(2020).
3. Cho et al., Nature ProtocolR020).
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The PDZ2 domain of TSA47 fromQOrientia tsutsugamushi
Roles in intermolecular crosslinking and recruitment of U-
tubulin

*L. Fromnt, S.U. Sapré, C. Kellet

!Philipps-Universitat Marburg, Medicine, Marburg, Germany

Question Orientia tsutsugamis (OT) is a Gramnegative,
obligate intracellular and humagahogenic bacterium that
replicates in the cytosol. As tloausative agent of scrupphus, a
frequent febile infection endemic in wide parts of Asia, OT has
high medical relevance. In the ahse of lipopolysaccharides and
classical peptidoglycans, creksked aggregates of the outer
membrane proteins conferfTQuith structural rigidity One of these
proteins, the typespecific antigen 47 (TSA47), shows high
homology to human HtrAl, which is kwn to interact with
microtubules. TSA47 consists of a trypsike serine protease
domain and two PDZ domains. Recentiyr group discovered tha
TSAA47 disrupts the miotubular network and recruits-tubulin.
The present study aimed to investigate thieetics of the
interaction as well as the role of the PDZ domaiTSA47 cross
linking and its interaction with tubulin

Methods: The codoroptimized TSA47 sequenceeas tagged with
either a FLAG and/or a myc tag, cloned into a mammalian
expression wvetor and transfected into human HuH7 cells.
Expression of TSA4 transfected cells was analyzed at 24 h post
transfection Ifpt) by Western blot, with and without thedueing
agent DTT. To analyze docalization of TSA47 with tubulin by
epifluorescencand confocal laser scanning microscopy, cells were
fixed at 12,24, 36, or 48 hpt, permeabilized, and stained with
antibodiesagainst the tags arditubulin. Potential tibulin-binding
sites of TSA47 were identified by in silico prediction. After
identifying the PDZ2 domain as a candidate binding domain, it was
removed using molecular cloning techniques, and the new
construct wa transfected and ayakd as previously desibed.

Results Transfected TSA47 disrupted the microtubule network by
forming punctateco-localization structures witiJtubulin. The
recruitment of wbulin to TSA47positive structures was observed
as soon a3 SA47 became expressét? hpt) and decreaseuth
longer inwbation periods. Intermolecular disulfide crdis&ing of
TSA47, potetially an oligomerization, was demonstrated by
Western blot, asuggested by the presence of higher molecular
structures thtawere abrogated uporddition of DTT. By in dico
predictin, we identified two motifs as possible tubulin interaction
sites. Deldon of the PDZ2 domain from TSA47 resulted in
reduced ability @ recruit tubulin. Also, DPDZ2 TSA47 showed a
more heterogezous pattern of highemolecular structures
compared to the ull-length protein, indicating that the PDZzZ2
domain orchestrates inteatecular crossdinking of TSA47.

Conclusiont Our results show thahe PDZ2 domain of TSA47
contributes to coordinated crelisking and facilitates the

recruitment of tublin by TSA47, thus hinting at a possible
regulatory function of PDZ2 in TSA47 intetaans. Although this
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study suggests a relevance of TSA47 asthqogenicity factor, its
precise mechanism of action remaiose elucidated.
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Unraveling antibiotic resistance mechanisms and dynamics of
antibiotic -resistant Staphylococcus aungs isolates during
chronic airway infection in people with cystt fibrosis

*C. Farbet, L. Roggé, L. Elinkmann, C. Rumpf, H. Ténnie$, A.
Mellmanr?, B. C. Kaht

tUniversity Hospital Miinster, Institut of Medical Microbiology, Munster,
Germany

2UniversityHospital Miinster, Institute of Hygiene, Minster, Germany

Introd uction: Staphylococcus aureus one of the most common
pahogens isolated from thairways of people with cystic fibrosis
(pwCF) and often persists for extended periods. A rising number of
multidrug-resistant bacteria has been observed in pwCF.
Antimicrobial resistance pattern of the bacteria involved in
respirabry infections of pwCFis of increasing concern. We
analyzed the diversity and dynamics of antimicrobial resistance in
S. aureussolates, which were collected over a long time period
(e.g. 20 yean).

Methods: 716 S. aureusisolates of 14 pwCF were testddr
antimicrobial resiance by VITEK®2 or disk diffusion test.
Depending on their resistance profile, the isolates were investigated
by PCR for the presence of antimicrobial resistance genes or
Sanger sequencing for the detection of mutations. Whole genom
sequencing was perfoed for 370 isolates by lllumina or PacBio
sequencing.

Results: We observed a high fluctuation of antimicrdbiesistance

in most of the 14 pwCF. The dynamics and pattermarafbiotic
resistance was highly individual and differedrevealing constant
resistance during the entire observation period, successive gain of
resistance or loss of resistance. Some pwaibored isolates with
different resistance genes and differemutations in single
specimens. Interestingly, one patierdasacolonized with onlpne
clone during the study period and a second clone with tetracycline
resistance appeared exclusively durimgp observed visits with
exacerbation of lung disease indicatisgecial virulence. One
pwCF gained a methicillmesistantS. aureusafter 11 yess, which
coexisted with a MSSA clone for 4 years and was later
outcompeted by the MSSA clone. For most of idepwCF, an
increasing number of resistance genes/mutationmg@uhe time
period was detectable. While not all instancefs increased
resistane correlated with antimicrobial therapy, in some events,
gain of resistance appeared as side effect of ambbiad therapy
directed against coexistirRgseudomonas aerugires

Discussion: Our investigation showed highly individudynamics

and turnover inthe antimicrobial resistance pattern ®f aureus
during chronic airway infection in 14 pwCF. While the main
tendency was an increase in antimicrobial resistance, a loss of
resistance (genes/target mutations) could be observed too.
Emergence of resistanoecurred mainly under antibiotic pressure,
but we also observed evolution of increased resistance and
persising resistance without antibiotic therapy, indicating survival
advantage of such resistait aureudsolates in this hode niche

of CF airways.Despite improved therapy options for pwCg,
aureusremains a significant contributor to CF lung morbidity.
Therefore, the individual fluctuation and dynamics $f aureus
isolates with changing resistance pattern should be @adidn
managing antimiobial therapy for each individual pwCF.
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Understanding the role of formylpeptide receptors n skin
colonization and inflammation

*M. Lebtig!, J. ScheurérM. Muenkel, J. Becke', E. Bastounis A.
Pesché]| D. Kretschmet

'Eberhard KarlsUniversity of Tibingen, Interfaculty Institusé
Microbiology and Infection Medicine, Tubingen, Germany

2Eberhard Karls University of Tiibingen, Department of Dermatology,
Tubingen, Germany

Keratinocytes form a multilayer barrierathprotets the skin fom
invaders or injuries. The barrier functiofle@ratinocytes is in part
mediated by the production of infltanatory modulators that
promote immune responses and wound hgalskin commensals
and pathogens such &gaphylococcus aeussecree high amourst
of phenolsoluble modulin (PSM) peptides, agsts of Formy
peptide receptor 2 (FPR2). FPR2 is crucial tfoe recruitment of
neutrophils to the sites of infection, and ¢an influence
inflammation. FPR1 and FPR2 are also exmédsy keatinocytes
butthe consequences of FPR activation in skifsdgve remained
unknown. Since an inflammatory environmerftuencesS. aureus
colonization, e. g., in patients with atopiermatitis (AD), we
hypothesized that interference with FPiRay alte keratinocyte
induced inflammation, proliferation, and baié colonization of
the skin.

To assess this hypothesis, wevestigated the effects of FPR
activation and inhibition in keteocytes by measuring cytokines
via ELISA and multiplex asg/, perfaming microscpical wound
healing and using an ABimulatingmouse model.

We observed that FPR activation induces the seled IL-8, IL-1U

and promotes keratinocyte proliferation in @R-dependent
manner. To elucidate the consequence of FPR modulatickio
colonization, we wused an ABmulating S.aureus skin
colonization mouse model using witdpe (WT) or Fpr2/- mice

and demonstratthat inflammation enhances the eradicatiorSof
aureus from the skin in a FPR@ependent way. Consistently,
inhibition of FPR2 in the mouse model or in human keratinocytes
as wdl as human skin explants promot8daureuscolonization.

Our data indicate Hat FPR2 ligands promote inflammation and
keratnhocyte proliferation in a FPR@ependent manner, which is
necessarydr eliminatingS. aureusluring skin colonization.
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Hypermutability in Staphylococcus aureusultured from the
airways of peoplewith cystic fibrosis (pwCF) is associated with
Pseudomonas aeginosaco-colonization, increased antibiotic
resistance, prevaénce of small colony variants and nuclease
activity compared to pwCF with non-mutating S. aureus

*R. J. Salomoh C. Rumpf, B. Schwartbeck B. C. Kaht

tUniversity Hospital Minster, Instite of Malical Microbiology, Munster,
Germany

Background: Staphybcoccus aureugs one of the most common
isolated respiratory pathogens from the airways of people with
cystic fibrosis (pwCF). 1 order to persist in the hostile
environment with abundant neeophils co-infecting pathogens and
antibiotic therapy,S. aur@is needs to adapt to these changing
conditions. Hypermutability is known to play a major role in the
adaptability of pathogens. This study investigates the prevalence of
mutator isolates in aumber 6 clinical isolates recovered during a
recent prospect# study [1], the underlying mechanism fagtner
mutation rates and the potential triggers $oraureuso develop
elevated mut#on frequencies.

Methods: 67 S. aureusisolates from 14 pwCFral 3 eference
strains were assessed for their mutation frequensing the
rifampicin or streptomycin mut®n assay depending on
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susceptibility. Phenotyping of all isolates was performed utilizing
Columbia Blood and Congo Red agar. DNA isolation and BER
the mutS/mutlopeon were performed for all isolates and fied
DNA was sent for sequencing. Nucleasgivity, P. aeruginosao-
colonization and antibiotic resistance were retrieved fribm
recent study [1].

Results: 9 hypermutable isolates were idiied in 4 pwC. 4 out
of 6 isolates, which possess the sarnasensanutation inmutL,
were hypermutatst The mutation frequency was significantly
higher (=0,021) if pwCF were cinfectedby P. aeruginosaAn
increased resistance rate was positivesoaated with he
mutation frequency. Gentamicin, makrolide arthcosamide
resistance was significantly igher (p=0,05) in hypermutator
isolates. PWCF ever colonized with hypermutebl@ureusarried
a higher prevalence of small colony variants (SC{%) 0,024)
and Bolaes with higher nuclease activityd(= 0,00). No
correlation between lung function andutation frequency was
observed (rp = 0,059).

Conclusions: We identified a high prevalence of hypermutaBle
aureus strains in the airways of pwCFCo-infection wih P.
aeruginosa likely creates greater compét pressure and
therefore favors the emergce of adaptable hypermutatos.
aureus isolates from pwCF, who were ever positive for
hypermutators, show characteristics beneficial for surgiguach
as increaedantibiotic resistance, SCVs and nucleasevigt

1. Wieneke MK, Dach F, Neumann C, GeHiD, Kaese L,
Thissen T, et alAssociation of DiverseStaphylococcus
aureus Populations with Pseudomonas aeruginosa
Coinfection and Inflammation i€ystic FibrosisAirway
Infection. mSphere. 2021;6(3):e0035821; doi:
10.1128/mSphere.00358L.

Funded by MdK Munster
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Interaction of pathogenic and carrier isolates olN. meningitidis
with Calu-3 cells in an Air-Liquid -Interface cell culture model
*K. Mohort', S.Peter§, A. SchuberUnkmeirt, C. Stiglohe?

$Julius Maximilians University of Wirzburg, Institut fdygiene und
Mikrobiologie, Wiirzburg, Germany

2Julius Maximilians University of Wiirzburg, Division of Electron
Microscopy, Wirzburgzemany

Introduction: Neisseria meningitidis (Nmy an obligatehuman
bacterium and the leading cause of bacterial mémngnostly
occurring in children and young adults. Howewém can be found

in 10 7 30% of the healthy population as part of the ahas
microbiome []. Nm is grouped into different serogroups (Sg)
basel on their polysaccharide capsule. In addition, duthéohigh
genetic variability, the population of Nm is structured into clonal
complexes (cc). Among the Sg and cc there are pathogedic
carrier isdates. To this date, there is no clear evidenwbat
distinguishes these two forms Nfmisolates. The airof this study
was to investigate the differences between carrier and pathogenic
isolates in regard to their interaction, localizatioand
transmigraibn through the epithelial barrier of the nasapjrx.

Methods: Human lung epithelial cells (Cal8) weregrown on cell
culture inserts as an Alriquid Interface model, promoting the
formation of anin vivo like epithelial barrier [2]. Weausal carrier
and pathaenic isolates from the hypervirulent cidroomplexes
cc32 (belonging to Sg B) and cc22 (belongtogSg W) to infect
the cells for 24h [1]. gPCR of tight junction proteins, TEER
measurements, permeability and transmigration assagse w
conducted tanvedigate the barrier integrity after infeoti, as well

as the bacterial efficiency to overcome theriea To determine
expression and secretion of important cytokines we used gPCR and
ELISA.



Results: The infection withNm, regardlessof the strain,did na
affect barrier integrity. In addition, evcaild show that pathogenic
isolates were significantly are invasive and crosses the epithelial
barrier more efficient as their corresponding carrier isolates. All
strains tested induced apregulation ofcytokine expression, but

to a different extentWhile the pathogenic Sg B strain MC58
induces the overalitrongest upregulation of cytokines, the Sg W
carrier isolate led to stronger upregulation as the pathogenic
DE13664 strain. The ELIS&xperiments, coductel for IL-8 and
CCL20, confirmed the resslfrom the gPCR.

Discussion: Our results demonstrate th&lm overcome the
epithelial barrier most likely on a transcellular way, without
affecting the barrier integrity. In addition, there agéstinct
differences in the transmigration rate between carriand
pathogenic isolates, suggesting a possible impairofahe carrier
isolates to utilize cellular uptake and transport mechanisms through
the cells.

1. Caugant, D.A. and M.C.J. MaidenyMeningococcal
carriage anddisease-Population biology and evolution
Vaccine, 200927(Supplement 2): p. 640.

2. Kreft, M.E., et al.,The characterization of the human cell
line Calu3 under different culture conditions and its use
as an optimized in vitro metlto investiga¢ brorchial
epithelial functionEur J Pharm S¢R015.69: p. 1-9.
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Expression and mode of action of pneumococcal serine
proteases

*S. Dé, M. Ali', O. Schmokér G. Burchhardt T. P. Kohlet, L. Schulid,
L. SteiP, U. Volker?, S Hammerschidt*

tUniversity of Greifswald, Department ofdiécular Genetics and faction
Biology, Greifswald, Germany

2University Medicine Greifswald, Department of Functional Genomcis,
Greifswald, Germany

Introduction : Pneumococci colonize asymptotically the uppe
nasofaryngeal cavity, but upon an externagger, pneumococci
disseninate and cause severe infections. Several studies, including
our own, have already explored the impact of serine proteases
HtrA, PrtA, SFP, and CbpG on the pathopbisiy of
pneumoocci urderin vivo conditions (Aliet al, 2021) However,

the substratepecificities of pneumococcal serine proteases are still
unknown. Computational structural analysis of the catalytic domain
of each serine protease revealed consedmeeablogy betweertA

and SFP as well as between HtrA and Cbp® €t al, 2021). In

this study, we aimed to decipher the expression and regulation of
these proteases during different growth phases. In addition, we
heterologously expressed and purifie@ theine proteass, Pra

and SFP irE. coli and used them im vitro activity studies \th
extracellular matrix (ECM) molecules as substrates.

Methods: After optimizing growth of pneumococcal strain
serotype 4 (TIGR4) and 19F (EF3030) in minimal medium, we
isolated totalRNA from early, mid, and late exponential phase.
The expression and relgtion of serine proteases were analyzed
using Northern blotting, gRPCR, and LEESIMS/MS analysis.
rPrtA and rSFP were expressedEncoli and purified by affinity
chromatography sing Nterminal Histag or Stregag fusion.
Structural analysis will beperformed for the SFP using-fay
crystallography. Furthermore, enzyme activity assays were
performed with PrtA and SFP using different ECM proteins.

Results Growth in minimal medium was @timized for the
invasive serotype 4 TIGRdtrain and the colonizgnserotype 19F
strain EF3030. Northern blot analyses revealed thmaf is
expressed as bicistronic apdA as monocistronic mRNA, while
cbpG is expressed as polycistic mMRNA. Transripts were
detected under various growth comalits. Thein vitro activity
assay with rPrtA showed specific cleavage of fibronectin,
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vitronectin, and thrombospondih SFP was able to cleave
vitronectin. So far, SFP crystals were obtaiméth diffractionat a
resolution of 4 A. These data will provigeore structural insigkt
into the mechanism of action on a molecular level.

Conclusiont The serine proteases HtrA, PrtA, and CbpG were
expressed under all tested growth conditions and haubsirate
specificity for different ECM proteins. Optimization o$erine
protease actiwt and the search for host protein substrates is
continued and will shed light on the impact of serine proteases on
pneumococcal hoshicrobe interactions.

Reference

Ali, M.Q., et al.(202la). PMID: 33659218, and Ali, M.Q., et al.
(2021b)PMID: 34790590.
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Unraveling the resilience of vancomycin resistanE. faecium
through long-term desiccation and novel decontamination
methods
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tUniversity Hospital Cologne, Medicalibtobiology, Hygiene and
Immunology, KéIn, Germany

°DLR (German Aerospace Center), Aerospace Microbiology, Radiation
Biology, KoIn, Germany

The World Health Organization (WHO) listed vanconmyci
resistant entecocci (VRE) within high priority on the globdist

of antibiotic resitant bacteria, prioritizing the need for the
development and research of new antibiotics. One representative is
vancomycinresistantEnterococcus (E.) faeciyunan oppatunistic
pathogen that is part of the human intestinal flora tboan be life
threatening for immunocompromised patients. As a cause of
endemic hospital outbreaks worldwide, VRE emerged as
nosocomial pathogens which can, amongst others trigger
bacteremia ad endocarditis.Moreover, as vancomycin is the
treatment of chice for these infectionstherapy options are
limited.

Here we tested the survival and metabolic activity after several
months of desiccation of five representatize faeciumisolates.
Additionally, novel ad effective decontamination methods against
the isolates were investitgal Therefore, the antimicrobial effect

of blue light (408 nm) and copper coatings was determined. For all
experiments five differeri. faeciunisolates were testetiere one
vanconycin suscetible type isolate, one vancomycinsigant
reference isolatetwo vancomycin resistant clinical isolates and
one copper and vancomycin resistant isolate were implemented.

To estimate the risk of VRE and their role in an alreaxigting
pandent of drug resistant infections it is essential investigate
VRE fitnes and narrow down methods against the arising
challenge of antibiotic resistant bacteria
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Isolate-dependent interaction ofN. meningitidiswith the
nasopharyngeal mucus

*S, Petrs', K. Mohort, C. Stiglohet, A. Schube-Unkmeir

LJulius Maximilians University of Wiirzburg, Institut fiir Hygiene und
Mikrobiologie, Wiirzburg, Germany

2Julius Maximilians University of Wiirzburg, Division of Electron
Microscopy, Wirzburg, Germany

Intro duction: N. meningitidis(Nm) is a human phogen that
colonizes the upper respiratory tract of approximate8a% of

the healthy population. Nm is classifigito 12 serogroups (Sg),
six of which are primarily associated with diseagach with a
regiordl difference in prevalence. In rare cadémis able b cross

the initial nasopharyngeal barrier, which is characterized by a
pseudostratified columnar epitheh and specialized mucus
secreting goblet cells. The mucus represents fitet line of
defen® and is mainly composed of highly glycoatdd mucinsin
addition, high concentrations of antimicrobial peptides and human
defensins can be found in the muclmsorder to efficiently cross
the epithelial barrier, Nm must cross theaus layer to ame irto
direct contact with the cells. The aimf ¢his study was to
investigate the ability of differeMm Sg to interact with and utilize
the nasopharyngeal mucusr fefficient transmigration across the
barrier.

Methods: To study the intection between kh ard mucus, Calt8
cells were grown in an aliquid interface model, which leads to
the formation of anin vivolike barrier and promotes mucus
secretion. The prottive property of the mucus agailéisolates
from Sg B (MC58), C (8013and W (DE13664wasanalyzed by
transmigration experiments withr without pior removal of the
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mucus. To test the ability of the differeltn strains to utilize the
mucus for theirproliferation, mucus was collected from non
infected cells and used forrayvth experimerg owr 24 h. A
vacuum blot based western blotpapach was thn performed to
visualize possible degradation products of the major mucin
MUCS5AC.

Results The transmigriéon results showed that removal of mucus
resulted in increased transmitjoam for MC58 aml DE13664. For
strain 8013, we observed an oukreeak transigration that was
not affected by the presence or absence of mucus. For the growth
experiments, we couldee that the addition of mucus to the basal
medium improved bacterial gmh, with MC58 aad DE13664
growing significantly better than th@013 strain.Analysis of the
growth samples by agarose gel western blotting using an anti
MUCS5AC antibody showed thatthe three strains interact
differently with the mucus. While MC58 and D&364 produced a
prominent band at a lower molecular weight, thias not deteted

for 8013.

Discussion In this study, we were able to show that the mucus
layer has protective propars against meningococcal infection,
while the actual pathogenicity ofédtlstrain is onlyrevealed upon
direct contact with the cell. Intestingly, pghogenicity correlates
with the ability of the bacteria to use the mucus for proliferation.
This may be de to the fact that improved growth leads to an
increased number of badgeicoming into éect contact with cells,
where other mechanismsdetermine th efficiency of
transmigration.
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Impact of the Klebsiella pneumoniaeapsular polysaccharide

on fitness and virulence

*L. Zierke', *T. P. Kohlet, R. Mourad, M. Musken?, S. Hammerdumidt*
tUniversity of Greifswald, Department folecular Genetics and Infection
Biology, Greifswvald, Germany

2Helmholtz Centre for Infection Research, Central Facility for Microscopy,
Braunschweig, Germany

Background: Klebsiella pneumoniads a Gramnegaive, non
motile, rodshaped bacterium colonizinghucosal surfaces of
humans, but causes also 5% all nosocomial infections.

K. pneumoniaecauses urinary tract and bloodstream infections as
well as pneumonia and hypervirulent strains canse liver
abscasesand meningitis. The high antimicrobial resance ofK.
pneumoniaestrains complicates treaent and a vaccine for
prevention is not available making development of new- anti
virulence strategies important. One of the major virulenceofa

of K. pneumonge is the capsular polysaccharide (CPS), alwhi
protectskK. pneumoniadrom uptake by host plgacytic cells and
activation of the complement system. Hence, the iSRBucialfor
immune escape and pathogenicity. A comparative analydiseof
encapsula@ wild-type with the isogenic unencapsulated amut
will shed new light how the CPS interferestlwK. pneumoniae
adhesion, survival in blood and in an experimental infection model.

Methods: The genome oK. pneumoniaeATCC BAA2146 was
analsedin silico to identify genes in the CPS gene cluster that
allow generation of a capsutautant. Gene specifiprimers were
designed to amplify the highly conserwedagene (polysaccharide
export lipoprotein) and upstream and downstream regions by PCR.
The PCR fragmerwas cloned into the pKOV vector and theza
gene sequence replaced by t&d9 antibiotic resitance cassette.
Adhesion of thewzamutant to A549 cells, its uptake by THP1
monocytes as well asvixasurvival in whole blood and in the wax
moth Galleria melondla infection model was compared to the
isogenic wild-type.

Results: The unencapsualted genand phenotype of the&.
pneumoniaéCPS knockout strain (KP214#/zg was indicated on



the molecular level and by scanning electron microscopy.
Comparative growth anadis between wildype and isogenic
KP2148pwvzashowed no differences in the growth behaviand
generation time. RemarkablyKP2146pvza adherence to and
invasion in A549 lung epithelial cells showed no significant
differences when compared to the isogenidld-type K.
pneumoniae However, phagocytosis assays and the experimental
infection modédemonstrated the impact of the £Rr survival.

Conclusion: This study reveals that the CPSkafpneumoniadas

no or only a minor impact on the physiology under vitro
conditions, while the CPS is indispensable for full virulence under
infection rehted conditions anith vivo.
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Staphylococcus epidenidis survival within primary human and
mouse macrophages

*P. Bartsch S. WeiRelbery M. Aepfelbachér H. Rohdé

tUniversity Medical Center Hambuwigppendorf, Institute of Medical
Microbiology, Virology and Hygiene, HamlgyiGermany

Introduction : Staphyococcus epidermidis a leading pathogen in
implantassociated infections. Biofilm formation protectS.
epidermidisfrom innate immune effector mechanisms, and plays a
key role for persistence in a hostile environment. Bresworks
from our lab have mvided evidence that biofilm formation
interferes  with  phagocytosis, bacterial kiling and -pro
inflammatory macrophag activation. So far, it is a common
opinion thatS. epidermidiss a strictly extracellular pathogen and
lacks the ability to survive imacellularly.

Our aim was to determine the importance of bacterial aggregation
and biofilm formation forS. epidermidi survival within human
and mouse macrophages.

Methods: To study macrophage biofilm interactions and the
importance of polysaccharide mated biofilm formation,
wildtype S. epidermidisl457 and the isogenic, biofikmegative
mutant 145710 was employedni infection experiments. The up
take and fate of phagocytosed bacteria was followed during the
different phaes of pathogemmacrophage cdact (0- 20 h) using
quantitative culture, microscopic imaging and FACS approaches.

Results The experiments confirmethat biofilm formation is
critical for interference of. epidermidiwith phagocytic ugake
from mouse ath human macrophages, resuffim reduced uptake
of S. epidermidid457 as compared to 148¥10. This finding was
consistently evident up to 6 houafter infection. Intriguingly, 20
hours post infection still livingS. epidermidis1457 cells were
present in macrophages at relevant mbers (100
bacteria/macrophage). Of notice, livirg) epidermidisnvere also
recovered from macrophages infected witlofibn-negative S.
epidermidis1457M10, indicating that polysaccharide dependent

biofilm formation is not neessary for survival within
macrophages.
Discussion The findings provide novel evidence th&s.

epidermidisis capable to survive within professiomEhagocytes.
Ongoing work aims at elucidating bacterial and host factors
contributing to survival, as wells their importance forS.
epidermidispathogenicity during devieassociated infections.
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Type lll secretion chaperones and transmembrane proteins:
elucidating the mechanisms underlying correct targeting to
secretion

*S, Pai, P. Fausér J. dinef, S. Schroth M. Hatmanr?, S. Wagnéer
!Eberhard Karls University of Tlbingen, Intadulty Ingitute of
Microbiology and Infection Medicine (IMIT), Tibingen, Germany
2Max Planck Institute of Developmental Biology, Tiibingen, Germany

Introduction : Type lIl secretion (T3S) syans are needkike
molecular machines that allow the transport ppbteins across
gramnegative bacteria membranes directly into the host cell to
ultimately promote bacterial survival. Among the delivered
proteins are those coiming transmembrane domai(iTMD). T3S
substrates with more hydrophobic TMD requiading of
acognde T3S chaperone (T3S@hich allows correct targeting to
T3S and avoids incorrect targeting to  bacterial
membrane®y outcompetinghe components of th8ecpathway.
Thus, a preae orchestration of these processes is crucial for the
efficient interactionof the chaperone/TMBubstrate pairs. Here,
we aim to unveil the key features and processes that underlie T3S
of TMD-substrates using as a model tiSalnonellas T3S
chaperone/TMExffector, SscB/SseF.

Methods: For the biophysical characterizatioof SscB ad
SscB/SseF, the purified proteins were analyzed by CD, 1&to
and SEGMALS. To determine the key residues for complex
formation, alanine scanning mgenesis was used. Furthere,
protein interactions were analyzed ibyivo photocrosslinkig and
protein stability in Salmonellausing a chloramphenicdlased
assay. To assess T3S, a Nanoluc lucifebased assay was
developed for SP2 (Salmonella's ghogenicity island 2) inaking
conditions.

Results Previously, it was observed th&almondh's TMD-
effector SseF required its cognate T3SC SscB to avoid erroneous
insertion into bacterial membranes and to allow correct targeting to
T3S. These proteins @rencoded adjacently @PI-2 (sscBsseF)

and when gene orderas changed a decrease in &S of SeF

was observed, both in SRl inducing conditions and during
infection. Moreover, SscB was stabilized by SsefSaimonella

and the presence of the cleapne binding domain (aB) of SseF

was sufficient for stabilizing purified SscB. The sameswa
observed in SseF, which requires SccB to be stabilized.
Furthermore, SscB interacts with SseF's CBD domain and first
TMD, but not with the second TMD, in a stoicmetry of 1:1.
Interesingly, SscB structural features resemble those of T3SC that
bind translocatorsalso TMDproteins. Furthermore, by performing
alanine scanning mutagenesis, it was shown that SseF bore a
"P/VXLXXP" consensus amino acid sequence ia @BD, which

is conservd in the translocators ddalmonellaand other bacterial
species. Aditionally, other Salmonellas T3SC of translocators,
although not able to promote SseF secretion, could stabilize SseF.

Discussion Overall, these observations g@gt that formation of
SscB/SseF complex may occur rapidly since a specific gene
organizatio is requied and the proteins eiabilized. This may be

to allow for rapid protection of TMD and thus avoid mistargeting
to the Sealependent pathway. Additiongll these results have
shown that T3SC may have evolved to accommodate the structural
characeristics @ their respective interacting partners.
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Determination of the prevalence of PIAforming
Staphylococcus aureussolates in urines from patierts with
(catheter-assocated) urinary tract infection and analysis of the
underlying molecular mechanism
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Question: Staphylococcus aureus a clinically important Gram
positive pathogen that can cause a wide varietydigkases,
including medicaldevicerelated infections (e.g. urine catheters).
In people with cystic fibrosigwCF),S. aureudas benidentified
as a major respiratory pathogen and is skebbwn to adapt to the
CF-environment by different strategies. Ratly, we described a
mucoid S.aureusphenotype (PT) for pwCF, which overprashal
polysaccharide intercellat adhesin (PIA). The RFmediated
biofilm forming capability was caused by a 5-thpletion (5 bpdel)

in the intergenic region (IGR) of the intetlular adhesioni¢a)
locus [1] or by various mutations incaR (unpublished
observations), encoding for thepressor of theca-operon. The
aim of the study was to determine the prevalence of muSoid
aureusin urines from patients with a urinary tranfection (UTI)
or catheterassociated UTI (CAJTI) and to investigate the
underlying mechanism for mucoidy.

Methods: We initiated gorospective study between February 2020
and January 2021 to determine the prevalenc®. @ureuswith a
mucoid PT, recowed from 87 urine cultures of 74 patients in a
tertiary care hospital in GermganUrine samples were sent tioe
central laboratoryni Minster and streaked on Columbia blood and
CNA agar, which suppresses growth of Graegative rods. From
these plates, 18. aureussolates per urine specimen were streaked
on Congo Red (CR) agar, wh allows to distinguish muda from
nonmucoid S. auweus by the typical growth behavior [1]. All
isolates were tested for biofilm formation in aW6ll plate assay,
subjectedo spasequence typing and to Sanger sequencing of the
IGR andicaR One seleted S. aureusstrain pair (mueid/non
mucoid) of one piient was analyzed by whole genome sequencing
(WGS).

Results: The prevalence d. aureusn urine cultures was 1.6 % (n

= 105), of which 87 were further evaluated for mucoidy. 10.4 % of
these were iddified being mucoid on CR agaMucoid isolates
from one patient, whose urine was checked regularly throughout
the year, were moderate biofilm producers when grown in brain
heat infusion broth supplemented with 0.25 % glucose and 4 %
NaCl in contrast tgreviously described mucoi8. aureusfrom
pwCF, whichproduced high amounts of PIA in the same medium
without NaCl. Sanger sequencing of tlta-operon revealed no
mutations fo all mucoid isolates. However, when employing
WGS, mutations were identified isome genes, includirephard

clfB, which most likey caused mucoidy. Whether these mutations
really have an impact on the mucoid PT, will be elucidated in
further studies.

Conclusions: There was an unexpected low prevalence Sof
aureuswith a mucoid PTin (CA)-UTIs, which harboredeither the

5 bpdel inthe IGR nor mutations incaR, but mutations in genes
encoding for proteins involved in bacterial attachment/adhesion.

[1] Schwartbeck B.et al. PLoS Pathog. 2016;12(11):e1006024
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Fine tuning in T3SS export apparatusassembly

*E. Kim?, S. Wagng-?

!Eberhard Karls University of Tlbingen, Interfaculty Institute of
Microbiology and Infection Medicine (IMIT), Tubingen, Germany
2German Center for Infection Research (DZIF), ifigen, Germany

Introduction : The type Il secriéion system (T3SS) is useuy
many Gramnegative bacteria to translocate a wide variety of
effector proteins into host cells. It is a megadak@ed protein
complex, composed of more than 200 subunits of di#f@érent
proteins (1). Due to its complexitit,requires a highly coordated
orchestration to ensure successful assembly of the machinery.
T3SS assembly is nucleated by the assembly of the export
apparatus in the inner membrane, which consists of fighhh
conserved subunits SctRSTUV. The assgnaflexport apparatus
begirs with the formation of Sct&¥1 followed by addition of Scts

and subsequently Scil(2i 4). However, the export apparatus has a
highly conserved gene order eftRSTUwnhich does not rtch the
assembly order. In this study, we @stigated the relevance thie

gere order and finduning mechanisms in assembly of the export
apparatus irsalmonellalyphimurium.

Materials and method We utlized several biochemical
techniques along with gefics. Bacterial crude membrane was
extractedand processed for analysi the export apparatus and
formation of needle complex by Blue Native (BNgnd SDS
PAGE. For functionality assessment, a luciferase basedy (with
SipA-NanoLuc fusion protein) veaused to measure secretion (5).

Results To @ssess the importance ohet strict gene order
conservation, each subunit of the export apparatus was deleted and
transcomplemented. StrikinglysctT displayed an overexpression
phenotype in the absence sftSwhereas the presence sftS
upstream ofsctT led to reduced expressioWe found that the
mRNA stemloop structure irsctSregulatessctT translation. Upon
disconnection ofctSTgenes or stedoop destabilization, an SctT
overexpression phenotype wassebved. In such cases, a tendency
towards redoed secretion efficiencwas observed. On the other
hand, other changes in gene order that did not result in SctT
overexpression did not lead to a significant defect in secretion
function.

Discussion As poreforming membrane proteins, it is crucial for
becterial survival and irddion that the subunits of the export
apparatus are synthesized in a highly regulated manner. While the
gene ordeper semay not be strictly required for export apparatus
assemblysciS is strategically placed upstream sitT to regulate

SctT translatio and to achieve 5:4:1:1 (SctR:S:T:U) stoichiometry
while having equal gene dosages of 1.
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Aetiology of acute undifferentiated febrile iliness (AUFI) at a
tertiary care centre in eastern Uttar Pradesh, India
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Background: Acute undifferentiatedfebrile illness (AUFI) a
common presenting complaint, can cause significant mortality and



morhidity if left undiagnosed. Theresia regional variation in the
aetiology of AUFI.Due to lack of access to diagnostic testing,
fever may bdreated empirically oby the patient themselgeén
areas with limited resourcedoreover, similarity in the symptns
makes an accurate clinical dizosis difficult without laboratory
confirmation. In order to targetinical work up and therapy, it is
crucial to be aware dhe local incidence of ieftions.Thus, this
study was done to to identify the common aetiglo§ AUFI at a
tertiary care cenérin Eastern Uttar Pradesh, India.

Methods: This crosssectional study was conducted in Sir Sunder
Lal Hospital, Banaras HindWwniversity, Uttar Pradeshindia,
between May 2021 and May 2022. All adult patients more 18an
year of age presenting with aver less than 14 days without any
localizing sign were included in this study. Clinical details were
entered on a standard datalection sheet after edining a written
informed consent. ELISA tests were performed drsainples by
Leptospira IgM ELISA(NovaTec), Chikjj Detect TM IgM ELISA
(InBios), ScrubTyphus Detect TM IgM ELISA (InBios), DENV
Detect TM IgM Capture ELISA (InBs), as per the manufactu
protocol.

Results: During the study period, 121 patients adnaitteith AUFI
were included in thetgdy. Out of 121 participants, 70 (57.8%)

were male and 51 (42.14%) were female. Mean age was found to

be 29.05+9.11 years wha® mean duration of feveras found to

be 5.81+3.97days. The most common aetiology found veeswg e
comprising41 (33.88%) of tle total AUFI patients whereas 22/41
patients were found positive for dengue alone. Second most
common aetiology were Leptospiies and Scrub Typhus
compriing 29 (23.96%) patients each whereas 8/29 patients were
found posiive for Leptospirosis alone anati®b Typhus alone was
found positive in 10/29 patients.The patients found positive for
Chikungunya wer® (8.49%) whereas only &ere found positive

for Chikungunya only. There wet8 (10.74%) patients which
were not foud positive for any of the aetiolggstated above and
needed further clinical investigation.

Conclusion: The most common cause of AUFI was viral.
Availability of costeffective serologicaltest for dengue, scrub
typhus and leptospirosis at primary healthecsetting would lead
to early dignosis and effective management of AUFI in this
region.Although clinical diagnosis is not alwagsfficient to
detect all febte patients, active fevesurveillance and serological
testingis essential tanticipate epidmic preparedness in terms of
resairces and healthcare delivery.
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Frequency of PantonValentine leucocidin (PVL) in
Staphylococcus aureus (MRSA and 8SA) isolates from
clinical samples

*A. Trimbornt, B. Neudecker M. Gerigk, T. Miethke
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Introduction: Some strains ofStaphylococcus aureugSA)
produce Pantoialentine leucocidin (PVL), a sested toxin
leading to neutphil lysis [1]. PVL-producing SA strains are
therefore associetl with complicated skin infections as well as
severe invasive infectien[2]. However, the prevalence of PVL
producing MRSA or MSSA is assumed to be rather low 48,5
respectively [1,3]. Dgste its potential as a severe pathogen, the
prevalence of PVipositive SA in clinical samples is unknown [3].
This study aimed at detiing the frequency of PVL in SA isolates
from clinical samples and at giving further informoat on patients
affected.

M aterial and Method: Over a period of four months, we collected
every SA isolate found during routine microbiological analysis
(one isola¢ per patient). After identifying (MALDTOF®©) and
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antimicrobial susceptibility testing (VITHER?2), we detected PVL

in SA by using RFPCR (rbiopharm®). In addition, we analysed
basic hformation given on patients affected by PVL (see table 1
and 2). For reospective statistical analysis we conducted- Chi
Square test.

Results We analysed 556 diffent SA isolates, 30 beingVL-
positive (5.4%) and found in three different origins of saapWe
found significantly more PVipositive SA in samples from men
andyounger patients (both also in MSSfbgroup) (see table 1).
Most PVL-positive SA were foundin skin samples from
dermatology. However, PVLEpositivity rates were highest in
samples frm originally sterile sites (7.9%) and in samples from
paediatric surger{24.3%). Also, PVLpositivity rate was higher in
MRSA (22.6%) than in MSSA (3.6%) (see taB)e

Discussion As an inportant result of this study, we showed that
there is a consideradihumber of not only P\Aproducing MRSA
but also MSSA in clinical sampeapart from skin samples. As a
novelty, we detected highest P\fositivity rates in samplefsom
originally sterile sites and in samples from children undergoing
paediatric surgery.thermore, MRSAsubgroup analysis showed
an unexpectedly high PVposiivity rate. Considering the present
findings, we suggest that there is a gendand ageelaed
susceptibility to PY-producing SA and we recommend physicians
to establish a lovthresdold testing attitude to PVL in order to start
effective countermeasures

[1] Que YA, Moreillon P. Staphylococcus aureus (Including
Staphylococcal Toxic Shock Syndne). In Bennett JE, DaiiR,
Blaser MJ., editorsMandell, Douglas, and BennettRrinciples
and practice of infectious diseasesPhiladelphia (USA):
Elsevier;2020p.2393 431.

[2] Gillet VY, Issartel B, Vanhems P et al. Association between
Staphylococcuswaeus strains carryingege for PantorValentine
leukocidin and highly lethal necrotisingn@umonia in young
immunocompetent patientsancet2002; 359: 75859.

[3] Leistner R, Hanitsch LG, Kriiger R et al. Skin infections due to
PantonValentine leucocidirproducing S.aure®tsch Aerztebl Int
2022; 119: 77684.

Fig. 1

Table 1: PVL-positivity rate and cohort's characteristics (MRSA and MSSA)
(n=556)

Characteristics (n) % PVL+ (n) | X3*(df), p-
value®
Sex:
Male (318) [7.9%(25) [*¥1)=8.85,
Female (238) [21%(5) | p<001
Age groups:
<18 (121) 8.3% (10)
18-29 (47) 85% (4) | X¥(4)=4.47,
30-49 (99) 5.1% (5) p<0.05
50-69 (137) 4.4% (6)
>70 (152) 3.3% (5)
Origin of clinical sample:
Blood (51) 0% (0)
Respiratory tract® (161) 3.7% (6) X3(5) =8.49,
Skin, mucosa and soft tissue (277) 7.6%(21) | p<0.01
Originally sterile sites of the body® (38) | 7.9% (3)
Urine (29) 0% (0)
Clinical departments:
Internal medicine (78) 2.6% (2)
Surgery (67) 4.5% (3)
Dermatology (150) 6.7% (10) | X*(6) =32.49,
Pediatrics (65) 0% (0) p=<0.01
Pediatric surgery (37) 24.3% (9)
Intensive care units (69) 2.9% (2)
Other departments? (90) 4.4% (4)
Overall PVL-positivity rate (556) 5.4% (30)

?From Chi -Square test
including bronchoalveolar lavage (BAL), tracheal secretion, sputum and nasopharyngeal swab
“including liquor, intra-vasal catheters, intraabdominal samples, muscle, joint and bone

9 Gynecalogy, ear, nose and throat department (ENT) and neurology



Fig. 2

Table 2: Subgroup-analysis of PVL-positive MRSA and MSSA (n=556)

Characteristics | %MRSA/PVL+ | X*(df), p- Characteristics | ¥MSSA/PVL+ | X2(df}, p-
(n=MRSA isolates) | (n) value® (n=MSSA isolates) | (n) value®
Sex:
Male (34) [ 26.5% (9) [ ¥(1)=0.79, | Male {284) [ 5.6% (16) [ ®(1)=7.99,
Female (19) [ 15.8% (3) | p=0.37 | Female (215)  [0.9%(2) | p<0.01
Age groups:;

<18 (15) 20.0% (3) <18 (106) 5.6% (7)
18-29(2) 0% (0) X*4)=1.2, | 18-29(45) 8.9% (4) X*(4)=10.3,
30-43 {11) 18.2% (2) p=0.88 3045 (28] 3.4% 3) p<0.05
50-69 {10) 30.0% (3) 50-69 {127) 2.4% (3)
270 (15) 26.7% (4) 270 (137) 0.7% (1)

Origin of clinical sample:
Blood (4) 0% (0) Blood (47) 0% {0}
Respiratory 9.1% (3) respiratory 2.3% (3)
tract® (33) tract®{128)
skin, mucosa 53.3% (2) X*(3)=16.1, | skin, mucosa 1.9% (13) X*(4)=5.2,
and soft tissue p<0.01 and soft tissue p=0,33
(15) (262)
Originally sterile | 100% (1) Originally sterile | 5.4% (2)
sites of the sites of the
body® (1) body* (37)
Urine (0) 0% (0) Urine (29) 0% (0)

Clinical departments:

Internal 13.3% (2) Internal 0% (0]
medicine (15) medicine (63)
Surgery (4) 50% (2) Surgery (63) 1.6% (1)
Dermatology (8) | 37.5%(3) Dermatology 4,9% (7)

*2(6)=17.0, | [142) X3{6)= 26.1,
Pediatrics (10) 0% (0) p<0.05 pediatrics (55) 0% (0%) p<0.01
Pediatric surgery | 100% (3) Pediatric surgery | 17.7% (6)
E] (34)
Intensive care 16.7% (1) Intensive care 1.6% (1)
units (&) units (63)
Other 14.3% (1) Other 3.6% (3)
departments® {7} departments®

(83)

overall (53) 22.6% (12) Overall (503) 3.6% (18)

*From Chi -Square test

?including bronchoalveclar lavage (BAL), tracheal secretion, sputum and nasopharyngeal swab
“Urine as origin of sample had to be excluded from statistical calculation because no MRSA found
%including liquor, intra-vasal catheters, intraabdominal samples, musdle, joint and bone

* Gynecology, =ar, nose and throat department (ENT) and neurology
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Application of high-throughput sequencing technologies for
comprehensive analysis of bacterial genome methylation and
epigenetics in the model bacteriunHelicobacte pylori
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Background and Questions Bacterial epgenetics is a recently
expanding field of study, whichas showrthat numerous bacterial
species express several methyltransferases (Mtases) which
methylate genomic DNA at specific nucleotide motifs. It is well
established that WA methylation is contribting to genomic DNA
integrity and replication, however any recentstudies expanded
Mtase functions also to genomeéde transcript regulation in
bacteria. Helicobacter pyloriis currently one of those bacterial
species which posse the highest number artite most variably
expressed set of DNA Mtases [1,2]. idugh we hve a basic
understanding ofH. pylori epigenetics, we need to better
characterize the activity and basic biology of the set of
methyltransferases under various ieowmental conditions. Me
guantitative measurements global genome methylatioare also
wanted.

Methods and Results We have used various methods, including
long-read sequencing, enzymatically aided detection, biochemical
methods, and mutant analysés,quantitate specific mieglation
patterns of theH. pylori genome under variousonditions We
have thereby collected information on strapecificity, hemi
methylating and fully methylating Mtase enzymes, local
methylation. Furthermore, we have ideietif basic conditions that
modulate genomavide nucleoti@ methylation irH. pylori.
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Conclusions We have obtained quantitative information on
diverse genome methylation patternsHn pylori. This not only
helps our fundamental understanding but also mdiederial
epigenetic modation more accessible for possible therapeutic
approachks.

1. Krebes J. et al., Nucleic Acids Research 2014; doi:
10.1093/nar/gkt1201.

2. Estibariz, I. et al., Nucleic Acids Research 2019; doi:
10.1093/nar/gky1307.
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The role of minor cofactor myco#fctocin in establishment of
mycobacterial dormancy
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Introduction : According tothe WHO, one quarter of the world"s
population is latently infected bilycobacterium tuberculosi a
pathogenic microorganism the causative agent of TB, which
remains the leading infectious cause of death wadedwAlcohols

are commonly distributed ginfectants. However, a wideaxiety of
bacteria, including Mycobacteria, counteract their astiy active
degradation of alcohols. The exact biochemical pathways of
ethanol catabolism in mycobacteria, howeweg, still elusie. It is
particularly impatant to understand how alcohols are degraded or
assimilated by metabolically inactive VBNC celRecently a hew
coenzymemycofactocin (MFT) was identified in mycobacteria to
participate in ethanol oxidationl.h& possible pécipation of
mycofactocincongeners in supporting of mgbacterial dormancy
was based on the proteomic studies, where thereased
abundancy of a flavin/heme dehydrogenasiD (Rv0694)i a
product ofmft gene cluster in dormantM. tuberculosiscells was
observed2. Therefore, wvaémed to analyze certain mechanisms of
mycobacterial adaptation to alcohols in transition ofltheteria to
dormancy.

Materials and Methods For the investigation of the
mycobacteria"s physiological adaptation dlwohols" treanent a
model microorganim Mycolicibacterium smegmatisvas used,
since this microorganism reflects biochemical treats oferoth
mycobacteria andWl. tuberculosisin particular3. Untargeted and
targeted metabolic profiling dfl. smegmatigells alongside wh
microbiological descripon (cell counting, microscopy, flow
cytometry) were carried out.

Results Transition to dormancyesulted in dowsregulation of
majority of metabolic processes, however adaptive processes,
involved in peptidoglycan biosynthesis, @umulation of
carbohydates porphyrin metabolism arep-regulated. Treatment
with ethanol results in increased ROS proguct Targeted
analysis of mycofactocin congeners demonstrate gradual reduction
of the oxidized species to the 3d daly transition 6 dormancy.
Ethanoltreakd cells demonstrate wpegulation of the subunits of
succinate dehydrogenases and nitrate redeict@srrespondingly

the growth of bacteria can be stimulated by addition of succinate or
nitrate.

Discussion Mycobaceria are knownfor redundancy of their
gerome, thus genome of M. smegnatis encodes 33
alcoholdehydrogenases, which are mostly uncharaeteriz
(especially MFTFdependent ones). The available observations
indicate on the coupling of alcohols oxidation to nyacterial
electon-transport chain andiscloses the functionality of MFT
dependent alcoholdehydrogenases as -H&fendent enzymes.
Undersanding of redox processes occurring in dormant state is a
prospective for development of new redmodrugs active ainst
latent TB
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Altered AT2 cell functionality in TERC ko/ko mice leads to
severeinfluenza A virus infection
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tUniversity Hospital Jena, Medical Microbiology, Jena, Germany

Introduction: Aging is associated with increased mortality in
influenza A virusassociated pneumnia. The aging process the

lungs leads to increasedlnerability to respiratory infections due

to the accumulation of cellular damage and increased senescence,
leading to majo changes in the lung environment and its
mechanical function among otheteakd systemic factors.

A model to study the influence of aging is the use of TERC ko/ko
mice. Here the telomerase enzyme activity is dysregulated leading
to cellular senescencehromosomal instability and subsequently
organism aging. TERC ko/o mice shomccelerated telomere
shatening, premature aging and exelated immune dysregulation
and diseaseThus, defective telomere has been suggested as a
driving force as well as a ridactor of agingrelated pathology.

In lung tissue, alveolar type 2 (AT2)liseare progenitor cellsral
important for lung homeostasis as they produce pulmonary
surfactant, dipoprotein substance that is required for proper lung
function. AT2 cells of al mice show signs of cellular senescence,
increased inflammatory signaling néd impaired surfactant
metabolism. Therefore, these cellare of special interest in
understandinghe pathomechanism during influenza infection.

Methods: We infected TER&o/ko miee and WT mice (G3)
intranasal with influenza A virus for 2 and 21 days. Viral load
was quantifiedvia plague assay and secretion of cytokines was
measured via flow cytoatry. Additionally, mMRNAsequencing of
infected AT2 cells from TER®o/ko mice wasperformed. To
further determine the infection event, a murie vivoinfection
model of lung slicesvasestablished.

Results: We dbserved a more severe course of diseasEERC
ko/ko mice compared to WT mice within the first 10 day of
influenza A virus ifiection. This was predominantly characterized
by the loss of body weight builso by general symptamof
disease. Both genotypes were able to recover until day 21 p.i..
During the acute phase of infection, the viral load in the lungs was
higher in TERC kd{o mice than in WT mice. Additionally, the
pro-inflammatory cytokine respoaswas higher in infecte TERC
ko/ko mice. The globalranscriptome response of infected AT2
cels from TERC ko/ko mice revealed a dysregulation in the
inflammatory host response cathe cell cycle as demonstrated by
the PI3/Akt pathway.

Conclusion: The useof TERC ko/ko mice is itade to explore
how the aging process impacts the immune respondedisease
manifestation during respiratory viral infection. The results showed
that TERC ko/ko mice were especially vulnerable to influenza A
virus infection.

In particular, AT2 cellsof TERC ko/ko, provide evidencéhat
telomerase dysfunction promotes linited proliferation rate,
increased inflammatory response, and surfactant dysfuriatitre
lung, supporting an impaired regenerative capacity and more
severe tease progression wittvancing age.
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Quantitative proteome analysis oKlebsiella pneumonia@inder
infection-mimicking conditions
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Introduction: Klebsiella pneumoniaék. pneumoniagis a Gam
negdive nosocomial athogen with multple antibiotic resistances
and high rates of mortality in humans. Because effective vaccines
are currently not available, potential proteinaceous candidates for
vaccine formulations or other treatment options hdwe be
identified. In ths work, proteome mfiling of a capsulaleficient
mutant K. pneumoniaeATCC BAA-2 1 4vizae(Kpn2 1 4vézae
was conducted to study thK.pneumoniaeproteome under
infectionrmimicking conditions.

Methods: Unencapsulated. pneumonia® 1 4vé&asvas cultured

in a suyplemented RPMbased minimal medium under
physiological stress coitbns. Heat and oxidative stress were
induced by shifting the temperature from 37°C to 42°C or adding
hydrogen peroxide (0.3 mM), respectively, after reaching an
OD600m of 0.5. After larvesting, bacteria were lysed with 2%
SDS, incubated at 95°C and benase was added to degrade
nucleic acids. Bacterial cell debris was removed and samples of the
supernatants containing 5 pg protein were incubated with magnetic
beads fo the trypsin djedion. Peptides were separated via the
UltiMateE 3000 RSLCnano Systerand analyzed using a Q
Exactive Plus mass spectrometer (Thermo Fisher Scientific, MA,
USA). Samples were analyzed in data independent acquisition
(DIA) mode and raw dat were analyzed sing Spectronaut®
Software (Biognosis).

Results: A total of 2664 protes were identified with at least two
peptides during heat stress, representing about 52% of the entire
proteome. Under oxidative stress conditions, 2834 proteins were
identified with & least two peptides comprising around 55% of the
entire proteome. Fiveroteins were exclusively found under heat
stress conditions, including the small heat shock protein |bpB. The
proteins with the highest altered abundances under hessss
conditions included heat shock proteins and chaperones
representing the expectedtress response to heat shock.
Specifically, eight proteins have been found exclusively under
oxidative stress, such as the ferric enterobacter transport system
permeaseprotein FepD. Te specific analysis of lipoproteins
located in the outer membrane tedhe identification of at least 30
lipoproteins under all stress conditions analyzed.

Discussion: Our proteome analysis of unencapsulatéd
pneumoniae2 1 4vizaereveaéd candidate pteins that might
represent target molecules for drugs disarming thieogan or, in
case of the lipoproteins, potential vaccine candidates due to their
conservation amonl§. pneumoniae.
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The influence of established and novel antibiotics on the
activity of the WalRK and LiaRS two-component systems of
Bacillus subtilis

*M. Karchet, C. Miille?, A. Dietrich', M. Gajdis$, G. Bierbaurh

1UKB IMMIP, AG Bierbaum, Bonn, Germany

2University of Bonn, Biology, Bonn, Germany

Introduction: Due to the incredsg number of antibiotigesistant
bacteria, the demand for new &itics and new antibiotic targets
is growing. Twecomponent systems (TC8pnsist of a histidine
kinase that detects signal and a response regulator that conveys
adaptation of gene exm®on in response to environmental
changes. WalRK represents theyorssential TCS in the Gram



positive pathogenStaphylococcus aureuand, therefore, offers
itself as a target for neand old antibiotics.. The system controls
cell wall metabolism and ¢éhexpression of autolysins, which are
involved in cell wall modelingduring cell growth and division.
WalRK activates the expression efaA encoding an essential
autolysin inS. aureuslseA is an inhibitor that blocks the activity
of DL-endopeptidases iBacillus subtilis The expression of the
iseA gene is negativelyegulated by the WalRK system. The
induction oflial is an indicator for dewall stress and represents
binding to lipd II.

Material and Method: The upstream sequencesliaf, iseAand
ssaA were fused to the luminescence gene clusté&hotorhabdus
luminescensnd integrated into thB. subtilisgenome. With these
reporter abnes, luminescence assays were preformedguain
TECAN plate reader in the presence of different antibiotics.

Resuls: Typical expression patterns for all three clones depended
on the antibiotic class. The expression sfaA was always
downregulated. A stng upregulation oflial and iseA was
observd in the presence of lipid Il binders. A lower activation of
lial andastrong upregulation oseAwas observed with-lactams.

In the pesence of protein biosynthesis inhibitors the expression of
all promoterswas downregulated. Published WalRK inhibétor
indicated a downregulation dfeA and ssaA at concentrations
below the minimal inhibitory concentration and an ugtgation of

lial athigher concentrations.

Discussion: Although the expected upregulation A in the
presence of published WalRK initirs was not observed, the
expression patterns differed from the fresf observed in presence
of established antibiiws. In conclusion the role of the
dephosphorylation activity of WalK in this connectiomens to
be elucidated.

Fig. 1
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The pneumococcal NanA enhances pneumolysin induced
platelet damage

K. Jahd, L. Kriigef, K. Fritsci, *T. P. Kohlet, S. Handtkg A.

Greinachef, S. Hammerschmidit

tUniversity of Greifswald, Department of Molecular Genetics and Infection
Biology, Greifswald, Germany

2University Medicine Greifswald, Greifswald, Germany

Background: Streptococcus pneumoniagpneumococci, S.
pneumoniagis a major human pathogen and amsingthers the
causative agent of severe invasive diseases like community
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acquirel pneumonia.Pneumococci express pneumolysin (Ply), a
cholesterol dependentytolysin, which forms large pores in
membrane®f eukaryotic cellancluding platelets. Previouslyve
have shown that pore formation results in diminished platelet
function, repesenting a new pathomechanism  during
pneumococcal pneumonia.. Furthermore, demonstrated Ply
neutralization with pharmactoal human IgG (IVG, Privigen).
Besides Ply,S.pneumoniaeexpresses neuraminidase A (NanA),
cleaving specifically sialic acid selues from eukaryotic
glycoproteins. This increases binding of Ply to dgtasdd
surfaceassociated platelet glycoproteirtdere, we aim to ecipher
how NanA activity affec platelet damage caused by Ply
expressing pneumococci as well as their respechly deleted
strain. In addition, inhibition of these effects by IVIG was
amalyzed.

Methods: Washed human platelets wereubated with diffeent

D39 and TIGR4 wild type andl e | et i o nnarsAt plgei ns
a&py. Platelet desialylation, permeability and Ply binding was
measured by flow cytometry after staining with Erythrina
Cristagalli Lectin, antply4 or antthuman BTubulin antibody. All
expeiments were performed in thegsence or absence of IVIG
(5mg/ml).

Results Compared to wild type D39 and TIGR4, desialylation of
the platelet surface was reduced after incubation wdimA
deletion strains. Additionally, Ply binding to platelets and gbit
damage were nominally redest when platelets were incubated
wi t rfanAgutants (MOIO.1). Desialylation of platelets as well as
platelet permeability were decreased in the presence of when IVIG.

Conclusion Deletion of nanA reduces Ply binding, hence also
weakening its destructiveffect on platelets. Therapeutic doses of
IVIG can prevent the effects of both, NanA and Ply, therefore
representing a promising therapeutical intervention during severe
pneumonia.

GIMPP 209

Studying the molecular basis of interaction forStaphylococcus
aureusvirulent adhesion factor SdrC, and subsequent binding
effects on mammalian retinal physiology

*S. Kundd, M. Bischoff,, F. SchmitZ

1Saarland University Medical Center, Instiéuof Medical Microbiology
and Hygiene, Homburg, Germany

Introduction:  The Grampositive opportunistic bacterium
Staphylococcus aureus responsible for a plethora of community
and nosocomial infections worldwide. Surface associated cell wall
adhesion (CWX) proteins contribute to the success $faph.
aureusin bacterial virlence, atachment, biofilm formation and
subsequent colonization of target host matrix substrates. These
CWA adhesins comprise thenicrobial surface components
recognizingadhesivematrix molecules (MSCRAMMS) featuring
conserved regions, immunoglobulin Idi®&e fdded domains (N2

and N3 regions) and ligand binding domains. We are interested
specifically in the SdrC protein belonging to the sedspartate
repeat (sdr) subfamily of MSG®MMs. It has been reported that
SdrC interacts with the mammalian newabadheg; family of
Neurexins localized at the presynaptic photoreceptor synapses.This
raises the possibility that synapses could be important targets of
adhesion upon bacterial infemn, thus enabling such interactions

to influence synaptic physiology.

Objectives: The details of molecular mechanisms for bacterial
attachment to synapses remain elusive, which hinders novel
pharmaceutical development and intervention strategies. Qiy stu
focuses on identifying novel receptors for SdrC at the synapse, and
also exploring effects of SdréNeurexin interaction on synaptic

physiology.



Materials and Methods: (I)Cloning and expression of bacterial
virulence factor SdrC and respective mammal&oeptor Neurexin

in protein expression systems, followed by investigapiutatve
interaction (protein pulldown assays, and immunofluorescence
colocalization assays). (ll) Characterization of the functional
impact of the binding on synaptic physiologysynaptic vesicle
cycling, C&* influx, using genetically modified SypHyand
SyGGaMP mouse line respectively. (lll)Further identification of
novel SdrC receptors in wild type mouse brain lysate via global
protein pulldown, and Mass Spectrometry analyses.

Results: (I) We reconfirmed Sdrd@eurexin interaction, though we
did not doseve ary enrichment of Neurexin in our pulldown assays
or Mass Spectrometry analyses. (Il) Our physiological studies are
currently ongoing. (lll) An interesting find from our global
pulldown assays was identifying synaptic glycoprotein
Neuroplastin65 aa rovel binding partner to SdrC. Is it needless to
say that essential controls were performed with housekeeping
proteins likeb-actin, fodrin, and GAPDH.

Conclusion: It is possible thaNeurexin facilitates only bacterial
attachment via SdrC, in turn acceleratinhe homophilic
interaction between SdrC N2N3 domains thus helping in biofilm
formation. We are investigating the nauof interaction (direct
binding or via an interactome) toeeen SdrC and Neuroplastin65
via further protein pulldown and docalisation asays. Recent
reports of Neuroplastin acting as an auxiliary unit to Plasma
Membrane C#% ATPases (PMCAs) functioninig also crucial to
our study.
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Schimmelpilzexposition von immunsupprimierten Patienten an
einem grofRen deutschen Universit&klinikum in den Jahren
20182022

*D. Puhlmann D. Bergmanh S. M. Besief, S. Langharis D. Hack, C.
Reinheimet, B. Steffer?s, J. Jung V. A. J. Kemg!

tUniversity Hospital Frankfurt, Institute of Medical Microbiology and
Infection Control, Frankfurt aM., Germany

’Dezernat 1- Finanzen und Patientenwesen, Frankfurt a. M., Germany
SUniversity Hospital Frankfurt, Medinische Klinik 1I, Frankfurt a. M.
Germany

Hintergrund: Schimmelpilze kommen als Bestandteil der Auf3en
und Innenraumluft ubiquitar vor.Ortliche Gegebenheiten,
Temperatur, Luftfechtigkeit und Jahreszeiten konnen die
Konzentration von Schimmelpilze inedLuft beeinflussen. Der
Einfluss dieser Fatoren auf die Belastung der Aufemnd
Innenluft in Krankenhdusern und das daraus resulteren
Infektionsrisiko fir niedrig bis mittelschwer immunsupprimierte
Patienten ist unklar.

Material & Methoden: In der \orliegenden retrospektiven
Analyse aus den Jaen 2018 bis 2022 werden die monatlich
ermittelten SchimmelpikBelastungen der AufRerund hnenluft
am Universitatsklinikum Frankfurtna Main mit der mittleren
Lufttemperatur sowie der relativen Luftfeuchtigke
gegenibergestellt. Infektionenow niedrig bis mittelschwer
immunsupprimierten Patienten einer hamatologizckologischen
Normalstatiom wurden klinisch und mikrobiologisctAgpergillus
Galaktomanna\ntigen-Nachweis) ermittelt.

Ergebnisse: In den Sommenonaten (MaiOktober) waren im
Vergleich zu den Wintermonaten (NovembetApril) erhéhte
Schimmelpilzbelastungen in  der AuBenund Innenldt
nachweisbar. Die Schimmelpilzbelastungen in den
Patientenzimmern folgten in niedrigeren Konzentrationen den
Nachwesraten der Auf3enluft. Im Beobachgszeitrauntraten bei
3.959 behandelten Patienten zwei nosokomidlspergillus
Infektionen auf.
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Zusammenfassung: Das Risiko, an einer nosokomialen
Aspergillusinfektion  zu  erkranken, lag in  unserem
Beobachtungszeitraum drPatientenkollektiv bei ca. 0.05 4nd
erscleint vernachlassigbar. Aufgrund der hohen
Schwankungsbreite der Schimmelpilznachweise in Aufiend
Innenluft kdnnen exakte Grenzwerte fi
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OprD is involved in virulence of P. aeruginosan vitro

*A. Fdipe-LopeZ

tUniversitatsklinikum Erlangen, Mikrobiologisches Institut, Erlangen,
Germany

OprD is a porin specific for arginine uptal@ Pseudomonas
aeruginosadirectly involved in tle transport of carbapenems into
the bacterial cytosol. Strains &f aeruginosalacking OprD are
more resistant to treatment with carbapenems, whereas deletion of
oprD results in increased virulence colaation in mice. In view of
the dual role OprDni cdonization and virulence regulation .
aeruginosa we thereforerivedigated the contribution of OprD in
the invasion of. aeruginosan cell lines. Isogenienutant strains
of oprD or aguA and PAO1 WT sain were acquired from the
Manoil Laboratory, Uiversity of Washington, USA. Since OprD
is directly involved in argiine metabolismgoprD and WT strains
were cultured in distinct nutritive broths and chemicalkfined
media PCN. Growth of OpHdeficient strain in BHI, LB and in the
defined medium PCNwas similar to the W3train. Next,
invasiveness oP. aeruginosavas assessed in thespiratory cell
lines A549 and Detroit 561 (D561). Whereas the invasiothef
goprD-strain was Zold higher than the WT strain in type I
alveolar cell lines A549, owlslight differences were detected in
D561 cells. Visualization of the infection gbprD strain by
confocal microscopy also revealed that cytotoxic cells infebte
the qoprD strain were dold more than in the W-Btrain infected
cells. Further invasiorexperiments over a time lapse of 2 h
demonstrated thawprD strain constantly invadethe host cells as
the WT-strain but cytotoxicity was observed only afteh p.i. in
cells infected bypprD strain, as timdapse live cell microscopy
revealed. Since @D is involved in arginine uptake, both strains
were therefore cultured in PCN suepiented with arginine (PCN
Arg) or PCN containing NH4CI as nitrogen sourae/dsion rate of
the WT-strain cultured in PCN Arg was 50 % more invasive than
in PCN or thegqoprD strain cultivated either in PCN or PCN Arg.
In contrast, addition of glutamate RCN had no effect on invasion
neither in the Wistrain nor in thepprD stran. Since arginine is
decarboxilated by AguA to produce agmatine, deletion of this
enzyme conderably reduced the virulence of those strains
cultured in PCN Arg. In conclusionporesults showed that OprD
and the catabolism of arginine dominantly reguldie virulence of

P. aeruginosaTherefore, arginine transport by OprD may trigger
the invasbn machinery by a signalling circuit that would produce
arginine catabolite intermeaties that act as signal for upregulation
of virulence genes.
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Point-of-care SARSCoV-2 antigen tests in private testing

centres were rarely used for regular ésting in the German
asymptomatic screening strategy

*M. Grohmanh, J. Grosch B. Carady?®, L. Schomakers A. K. Witte!

!HTK Hygiene Technologiedfnpetenzzgrum, Bamberg, Germany
2University of Copenhagen, Department of Veterinary and Animal Sciences,
Frederiksberg, Denmark

3Complexity Science Hub Vienna, Wien, Austria

Introduction : In March 2021, Germany started providing efree
severe acute rpgatory yndrome coronavirus 2 (SARSoV-2)
antigen tests, and many diyday activities after the lockdvn



required negative test results. But how often, when, and how
regularly were suctest opportunities used over time?

Methods. We analyzed a uniqueathset inluding more than
50,000 pseudonymized records from eight test centers in a typical
mediumsized city, one of which was constantly open for eight
months. Data were analyzed accorditg age, origin, time,
booking arrangement, frequency, and int@rmges beteen
centers. A negative binomial model was applied to assess which
variables impact the numbef tests.

Results Centers showed specific types of visitors, of whom most
were tated only once in the period investigated. If individuals had
been tested rpeatedly, they preferred the same location. The
preference for spontaneous testing increaseld ¢ capacity for
spare tests. Compared to the local demographic, tested peogple age
between 18 to 30 years were distinctly overrepresented. Sltisti
analyss showed that the implemented mitigation measures
influenced the number of tests used.

Discusson: Costfree testing provided by private testing facilities
was implemented as antégral part of the German complementary
screening strategy aimea taccompkh weekly testing of the
population. According to our data, these facilities were scarcely
usedfor regular testing but rather for meeting the requirements of
certified tests. Syematic analysis of usage data in all parts of the
strategy is crual to align the desired effect of a largeale
screening with the actual outcome.
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The "Mun icipal Reserve" as a future instrument in municipal
pandemic and crises management

*S, Trommet, V. Kinne!, D. Mitic?, C. Stein, F. Kipp*

tUniversity Hospital Jena, Institute of Infectious Diseases and Infection
Control, Jena, Germany

Introduction: The SARS-CoV-2/COVID-19 pandemic has
highlighted multifactorial deficits, not only in theulplic health
departments, but in the entire health csystem in the context of
pandemic management. These deficits must now be identified and
measures @fived, that willhelp to ensure, that the public health
system, and especially the local public Hedkpartments, become
more resilient in the context afiture pandemics and crises. Within
the framework of the Federal Ministry for education and rekearc
(BMBF) joint prgect SARSCoVDx, the needs of those, who were
directly involved in pandemic managemen the ground, are to be
identified and possible munpal structures to be implemented in
the future are to be derived.

Material and methods Sufficient pandemic and cris
management can only succeed, if the actors and deciggers,
working directlyon the ground, are involved in the establishment
of structures and measures. For this purpose, we will conduct a
questionnairdbased needs assessment toé fThuringian heéh
departments starting in May 2023. The questions shall relate to the
personnel sticture, the materiagiechnical equipment, the Task
Forcework and the communication strategies, in the context of the
pandemic. Furthermore, needs shaldurveyed in theontext of
questions about the individual challenges of the health
departments, esging cooperations and new possibilities and
instrumentsin the second step of our research project, these results
will be compared with the ideas and tmsnents we have
developed, especially focused on Thuringia.

Results As a result of the comparisonf ehe survey of the
Thuringian health departments, withetideas and instruments
developed by us, we expect to envolve a proposal for a practical,
sustainéle and lived panemic and crisis management with a focus
on a "Municipal Reserve" structure relatedrhuringia.
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Discussion Successful pandemic and crisismagement depends

to a large extent on professional expertise and the technical
conditions directt on site. The munipal public health
departments have a key role to play here. However, the
estallishment of future instruments in pandemic and crisis
mana@ment requires, not only personnel and technical
prerequisites, but also optimized communicatiotrategies.
Transpaency in communication and decisiomeking, as well as
the participation of thoseho have to act and react directly on the
ground, is seeas one of the main requirements for the future. This
should be taken into account with our needseasment of the
Thuringian health departments and the subsequent derivation of
structures to be &zblished in the future.
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Developing a rapid phenotypic assessment of phage
susceptibility using a nanomotion technology platform

*A. Vocat?, A. Lurascht, G. Resch, A. Sturnt

!Resistell, Microbiology, Muttenz, Switzerland

2Lausanne UniversjtHospital and University foLausanne, Institute of
Microbiology, Lausanne, Switzerland

SLausanne University Hospital, Centre for Research and Innovation in
Clinical Pharmaeutical Sciences (CRISP), Lausanne, Switzerland

Question: Alternaives to antibiotts such as bacteriophages,
become essential. However, clinical implementation of phage
therapy requires fast and reliable phage susceptibility testing (PST)
of the infectimg strain.

Methods: We propose nanomotion technolog§imeasuringhe
vibrations ofbacterial cells based on ¢ir metabolic activity and
viability changes for PST. To measure vibrations, we have
developed the Phenotech device currently in clinical stufdies
antibiotic susceptibility testing (AST) in bloodstream infecs
(NANO-RAST ard PHENOTECH1).

Results: We present the first data obtained with our device
measuringPseudomonas aeruginossolates from lung infections.
Our recordings show the dedependent lysis in ral-time. For
this, we analyzed the changes ire thariance of thecantilever
deflections over time. While decrease indicated phage
susceptibility, increase indicated phagsistance. Results were
compared to empirical drop test assays AR TDepending on the
phagebacterium pair, PST with the Phenoteshs as fast as 4h
compared to 1@24h for tre DTA.

Conclusions:We plan to extend our experiments to a larger set of
P. aeruginosaisolates and phages to train classification models
with supervised machineekrning using common features from the
nanomotia signal. These nu&s will contribute to a apid and
reliable PST for optimal selection of phages in clinical protocols of
phage therapy.
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Estimation of the number ofunreported SARS CoV-2
infections using different indicators

*J. Mee$, V. Rauschentaiger?, A. Hohrt, S. Ebert, T. Pscheid N.
Roth', J. Reuscl?, I. Wagenhausé?, N. Petrf, M. Eisenmanh M.
Krong?

Julius Maximilians University of Wirzburg, Zeale Einrichtung
Krankenhaushygiene und Antimicrobial Stewardship, Wirzburg, Gsrma
2Julius Maximilians University of Wiirzburg, Institut fur Hygiene und
Mikrobiologie, Wiirzburg, Germany

3Julius Maximilians Uiversity of Wiirzburg, Medizinische Klinik und
Poliklinik 1, Wirzburg, Germany

Question The incidence rate has been one of thetrfrequently
used indicators to assess the epidemiological situation during the
COVID-19 pandemic and to guide health policy ameres.As
accessibility, testing requiremerasd willingnessd test changed
during the pandemic, a increasing number of SARSE-2
infections may remain undetected. The aim of this study is to
estimate the actual SARSoV-2 incidence in the populationyb
using different indicators as well as chasgén the rate of
unreported SARE0V-2 infections.

Methods: SARSCoV-2 incidence atesof the Bavarian population
between March 2020 and April 2023 were compared with three
indicators: (I) Incidence in healthearworkes (HCW) of the
largest tertiary hosmt in the regiorwith low-threshold access to
PCR tests, (Il) Incidence of inpatts of the universal admission
screening of this hospital and (lll) Incidence in a SARS/-2
rapid antigen test (RDT) diagnastcenterfor visitors. The latter
were corre@d and extrapolated according to the limited sensitivity
of RDTs.

Results The irciderce from the RDT diagnostic center only
correlates moderately with the official incidence rates (r=0.63).
There is a high coefation between the general population
inciderce and the inp&nts incidence (r=0.91), as well as between
the HCWs incidencand the general population incidence (r=0.94).
Between April 2020 and June 2022, the general population
incidence was on average.99% hider than the averaged
incidence of thethree indicators, after which the relationship
reversed.

Conclusions The revesd of the relationship between the data
series of the Bavarian population and the three indicators in June
2022 points towards aige nurber of unreported SARS0V-2
infections. A possible @ason for this could be that the general
population is less likg to be tested than HCWs. In addition, the
restrictions and measures were almost completely lifted at the same
time. Further inve#gation on a larger scale may be useful to
adequately predict actual incidences.

Figure 1: Regional official monthly SARSoV-2 incidence
(purple) in comparison to the incidence derived from HCWSs testing
(dark green), patient screening (turkois), andteisiesing (light
green). Population incideacextrapolatedrom HCWs testing and
patient screening (pink)
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Impact of temperature and pipe material onLegionellasp.

*L. Kiepett, S. Uhlé, S. Wiinsche M. Petzold

tUniversity Hospital Carl Gustav Carus at Technical UniverEitgsden,
Institute of Medical Microbiology and Virology, Dresden, Germany

Question: The presence of pathogenic bacteria in potable drinking
water pipelines, like_egionellapneumophilacan posesignificant
health risks to end users. Legioneltae be aarsolized by e.g.
showers, cooling towers and dental chairs. Once inhalgdcgre
calse severe pneumonia. Depending on the general health status of
patients, infections can be fatal. To prevegtowth of
Legionellasp. it is recommended to maintain the pemature of

the warm water (PWH) plumbing systems above 55°C.

We investigatd how the PWH temperature in the circulation in
combination with different pipe materials (PE, SST [stainless
steel],CU) affect the amount dfegionellasp. in a test rig.

Material/Methods: We camstructed a test rig consisting of a
circulation ring line ad dstal pipes that represent the outlets for
end users. The module was filled with potable water and flushed
automaically. To mimic the highest risk for hypothetical users,
low water use was simulated. The experiment consisted of 4
temperature periods 4%,505560°C), lasting 28 days each.
Samples were taken every @ay.

The presence ofLegionella sp. was culturally determined
according to DIN EN ISO 11731:20438 and additionty
investigated via a livedead gPCR, considering only intact
legionellae 6r the interpretation.

Results: Water temperatures >45°C led to a reduction of
cultivatable legionellae (CFU, colonyriming units) within the
circulation, PE and CUpipes, whilethe CFUs remained stable
within the SSTpipe. Water temperatures of 55°C &@fCledto a
reduction of CFUs within the circulating pipe, until no more
legionellae were provable. Within the distpipes, the CFUs
fluctuated around the technical action (@00 CFU/100nl).

Via gPCR, more intactegionellasp. thanL. pneumophilawere
detected within all pipes. The GUs (genomic units)Lefjionella
sp. were for the distal pipes alike during tsted temperatures.
Within the circulation, the GUs of.egiorella sp. decreased
between 45°C and 55°C. The GUs of intdctpneumophila
strondy decreased within the circulation with increasing
temperatures, as within the €ahd PEpipes. In contrast imeased
the numbers between 50°C and 60°C within the-Sipe.

Discussion:l ncreasing the witCedad totae mp ¢
significantreduction ofLegionellasp. within the circulation. The
raised temperatures were less effective in the distal pipesrew
the system did not always reach the desired temperaitilie.at



60°C the amount oLegionellasp. was reduced by 1 lagunit,
except for the SSPpipe. The legionellae within the biofilms
seemed less affected by rising water temperatures, as theofGU
intact legionellae remained higher compared to the flgwirter
sampes.

The trends within the distal pipes were alike for PE and CU,
whereby the effect of increasing temperature was more obvious
within the CUpipes.Lowest temperature effects weraserved for

the SSTpipes.
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Automated pathogen detectioi a new invention enforces risk
management and drinking water safety

*M. Petzold, B. Krumrey, J. Krumrey?, C. Schreiber®

tUniversity Hospital Carl Gustav Carus at Technical University Dresden,
Institute of MedicaMicrobiology and Virology, Dresden, German

2Carela GmbH, Rheinfelden, Germany

SUniversity of Bonn, Institute for Hygiene and Public HeaSkrfior

Fellow), Bonn, @rmany

Waterborne pathogens like Legionella or Pseudomonas
aeruginosacause serious illness, esp. of immunocompromised
people. Theyare common in technical water systems. For risk
management, culturing analysis as done for offitianitoring are

not sutable. Fast methods and shorter sampling intervals are
needed. A R&D project aimed to dewplan automated detection
device that can be installed in buildings to monitor
microorganisms, especially watieorne pathogens, in retime.

A module based devicgas developed and constructed, that is able
to detect target pathogens of interest in bukter of household
installations online ah fully automated. The detection method
used for this online monitoring system consists of threpsst
which first were ach developed and validated in laboratory scale:
1.) concentration of water microorganismy HMiltration; 2.)
separating and labellingf target species of interest by immuno
magnetic separation and fluorescence labelling, 3.) cugyinif
target bacteria Y imaging via miniaturized fluorescence
microscopy. During the development process, theeptdpcus is

on legionellae to detect thmost important wateborne pathogen

in technical water systems, and on total bacterial counts titano
general shifts/vdations in water quality.

The filtration step is able to concentrate microorganisms bsaat |
two logio units by reducing water vaines from 16100 litre to a
final volume of 15 ml. For immunmagnetic separation (IMS) and
fluorexence labelling a mix fovarious polyclonal antibodies,
which could be commercially acquired each, of important
legionellae strains was used to ensure d&ectof various
Legionella species. Inclusion and exclusion were tested
successfully, using 54 diffent strains out of ove40 Legionella
species and 131 ndagionella species. Lab scale manual IMS
recovery ratesvere >80% up to 100%. Counting of sepadaed
labelled target bacteria is done by automatic image recognition. A
newly miniaturised fluorence microscopy has ére developed
that is able to identify even one target cell within 200 pl each. In
the secongbroject phase, analysis modules will reught together

in one device for totally automated sample processing.

This newly developed devide a great chance to prove water
safety. Because manual handling is not needed, and the device
itself is totally capsuled, contact to contaminated water or
pathogens during sampling or analysing cannot take place, and
manpower with special expertise igdiene, microbiology et is

not needed. In combination with existing automated water
disinfection systems and ppheral disinfectant sensors measuring
neartap, which all can communicate to each other, enables the
operator of a technical water system/réact immediately inase

of inadequate hygienimicrobiological water quality. Those
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enabled temporary water digection only in case of microbial
contamnaion covers highest health benefit for water users.

PRHYP 217

Surface sanitation in public environment using UVC
irradiation and its effects on material stability

*G. Gotzmanh L. Steinh&auRér U. Konig!, K. Nagef, K. LachmanA M.
Thomas

!Fraunhoer Institute for Organic Electronics, Electron Beam arldgPa
Technology, FEP, Medicaind Biotechnlogical Applications, Dresden,
Germany

2Fraunhofer IST, Braunschweig, Germany

Introduction : Pathogens survive on surfaces up to several years
and hace pose a risk for infection transmission [DOI:
10.1186/14742334-6-130]. To minimize this riskin public,
frequently touched surfaces are cleaned regularly, whereby UVC
irradiation gained great attendance during Corona pandemic.
However, longterm use ofaggresswe UVC can impair material
stability, reduce its lifetim, and change surface charastars,
possbly posing the risk of increased adhesion of dirt and
pathogens.

We investigated the microbicidal effect of UVC on materials used
for surfaces in pblic ervironment and concomitant effects on
material stability.

Material/Methods: Samples of comonly used raterials for
frequently touched surfaces in public (ABS, PVC, stainless steel)
were inoculated witlEscherichia coliand Bacillus subtilisspores

as model aganisms. For determination of UVC inactivation
efficacy, specialized test regimes wereveloped byadapted
surface inoculation and irradiation of dry surfaces using UVC
LEDs @272nm, 80mm distance between LEDs and sample
surface). For assessnieof the material stability against UVC
irradiation, the coloursurface roughness, and the ratontact
angle were investigated.

Results We showed fast reduction of the investigated
microorganisms by UVC. Within deconds of irradiation (approx.
0.4kJim?), a reduction up to 5.2 log was achieved forcoli, for

B. subtilis spores a reduction upot3.8 log was verified.
Furthermore, the amount of inactivation depended on the used
sampe material (ABS, PVC, or stainless steel).

Applying 120kJ/m? UVC dose the maerials roughness was
unimpaired, but optical discolorati was observed for ABS. PVC
showed beginning of discoloration after applying a dose of
40kJ/m?. The wetting behaviowutecreased slightly for all materials
investigated.

Discussion In accorédnce wih numerous studies focusing on the
inactivating effect of UVC, we demonstrated the susséul
inactivation of model microorganisms using UVC LEDs. We
showed the dependence o&dtivation efficacy from the materials
inoculated. ABS, PVC, and stagds stel represent often used
materials for high frequently tobed surfaces in areas of public
life. Besides the microbiological inactivation, we showed the effect
of UVC on the matéals characteristics and in which way long
term use of UVC can impair aterial characteristics. The results
show the importance of hagra detailed look on the highefjuent
use of UVC for surface decontamination in areas of public life.
Especially in cotext with the use of polymers, the UVC
decontamination of surfaces stwbe wsed in reasoned cleaning
intervals and, material stability under long term use shoukkpe
tracked of.



The results are part of an internal funded project of the Fraunhofer
Geellschaft and a project funded by the Federal Ministry for
Economic Afairs am Energy.
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T. soliumcrude lysate modulatedH. pylori-induced Akt
signalling in gastric carcinoma cells

*A. K. Keshri, A. Prasad

!Indian Institute of Technology Mdi, BioX, School of Biosciences and
Bioengineering, Mandi, India

Background: Taenia soliuma helminthic parasite infects humans
and causes taeniasis, cysticercosisl aeurocysticercosis. The
parasite is linked to Th2 imumity, which leads to reduced
inflammation. Helicobacter pylori, a gramnegative bacterium,
causes widespread affal infectim whose chronicity leads to
gastric atrophy, dysplasia, metaplasia, andrgaagdenocarcinoma.
The coeinfection ofH. pylori and felminths is common in endemic
areas although no studies have been conducted to understand the
interplay of theséwo pathoges. Therefore, we aim to explore the
effect of T. soliumcrude lysate (CL) @dring the infection ofH.
pylori on gastric adenocarcima (AGS) cells.

Materials and Methods To investigate the relationship between
T. soliumand H. pylori coinfecton we treatedhe AGS cell with
CL of T. soliumcyst and infected the AGS cells with pylori. We
measured the inflammatory status by measuR@S production
and checked the tesurvival through MTT, apoptosis, and cell
proliferation assay. At the molalar level, wehave checked the
MRNA expression of mTOR, MAPK, JAK2, TYRO3, PDK1,
TYK2, ERBB2, ERBB4, HIFs through RPCR and the activation
of PI3K, AKT, mTOR, PTEN and HIFLUthrough western blot.

Results We have found that the CL reduced thepylori-induced
inflammation by limiting intracellular ROS generation and limiting
the H. pylori-induced cell proliferation and causing apoptotic death
of AGS cells. Decreased. pyloi-induced proliferation was
associated with the downregulation of mMTOR, MAPK,K2A
TYRO3, PDK1, TYK2,, and HIF mRNA expression and
decreased activation of PI3K, AKT, T®@R, and HIF1U while
increased activation of PTEN.

Condusion: Thus, our in vitro stugl suggests a negative
correlation betweef. soliumandH. pyloriin gastric inflammation
and prior infection Wwh taenia may decrease the progression of
gastric carcinora, however, this needs to be validated in clinical
settings.
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A three-yea study of campylobacteriosis in outpatients from
the Rhine-Ruhr region

*A. K. Rekendt, L. Muller, C. J. Télez-Castilld', N. Wagnet, R. Rujbt,
C. Scharmanh

Praxisfiir Labormedizin und Mikrobiologie, Mikrobiologie, Bochum,
Germayy

Introduction: The gramnegative roeshapedCampylobacter spp.

is considered the leading cause of bacterial gastroenteritis
worldwide. Though it can be transmitted hurtarhuman, the
mostprevalent way of transmission is zoonotic or foodborne. Most
frequently found in chickn, the increase in livestock production
and carcass weight of chicken from 2000 to 2020 may explain this
leadirg role of Campylobacter sppOur study analyzed the
demogaphic and geographic trends of campylobacteriosis in
different pats of the RhineRuhr region from 2021 to 2022.
Thereby, it was possible to infer the transmission mode.
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Methods: A total of 1181Canpylobacter sppwere isolated from
stool samples beteen anuary 2021 and December 2022. Bacterial
identification was perfoned by MALDITOF. Arimicrobial
susceptibilities to azithromycin, ciprofloxacin, erythromycin, and
tetracycline were assessed viakddiffusion method. The results
were interpreted usg EUCAST breakpoints. The frequency of
different Campylobactesspecis was determined, folwed by the
differentiation of the patient cohort by sex and age-y@ar
intervals). A closer look was alsoken at the seasonality of
campylobacteriosis occumees ad the residence of the
outpatients.

Results: The most prevalenEampylobactespeciesvasC. jejuni
(88%), followed byC. coli (10%). Most isolates originated from
patients aged between 45 and 5&arg (27.3%). Male patients
showed a higher rate @lampybbacteriosis (55.6%) than female
patients (45.4%). Most isolatesere collected in thesummer
months of July (14.3%) and August (14.9%). The patient residence
did not influence campylobacteriosis equency, the Ruhr
Metropolis and the Rhineland shadvauniform distribution of
isolateto-zip code ratios. Antimicrobial retance (R) was higlsé

for ciprofloxacin (70.5% R) and tetracycline (47.3% R) and lowest
for erythromycin (1% R).

Discussion:The leading species causing campylobacteriosis in our
study wasC. jejuni which agrees with other studies. Most isolates
came fom male patients aged5i 59 years. The prevalence of
foodborne transmission could be one explanation for this, as more
men eat meataly. A Reason for the decreased occurrence in
younger agegroups could be that younger people have a higher
awareness oflicnate change and itauses, and therefore, are more
open to trying vegetarian or vegan meat alternatives, which carry
less risk oftransmitting Campylobacter Apart from the climate,

the hgh meat consumption and production also affects
antimicrobial resstance. Intensive \iestock breeding makes
antibiotic therapy for animals inevitable, leading to the spread of
highly resistant baetial strains. Here, we showed that
erythromycin is still the preferred option for treating
campylobacteriosis.
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Cytokine secretionand DNA damage inH. pylori infection
relies on sublethal signals in the mitochondrial apoptosis
apparatus

*P.Neubert, B. Dorflinget, S. Kirschnek G. Hacker

tUniversity Hospital and Medical Center Freiburg, InstituteMddical
Microbiology and Hygene, Freiburg i. Br., Germany

Introduction: Helicobacter pylori (Hp) colonizes the gastric
mucus layer of arouhhalf of the world"s population. Although the
infection is mostly asymptomatic, it is a major risk factor for
gastitis, gastric and duodenalcgrs and gastric adenocarcinoma.
Hp is recognized by epithelial cells and activates various signaling
pathways through for instance pattern recognition receptors,
resuling in inflammation. Hp can also induce DNA damage
including doublestrand breaks. Thepoptosis system can be
activated by infection, and pathogens have- o antiapoptotic
effects. We have recdp shown that various intracellular
pathogens (bactier and viruses) trigger sulethal signals in the
mitochondrid apoptotic pathway.

Methods: We infected human gastric carcinoma cells (AGS) with
Hp and tested for sulethal signals in the mitochondkiapoptosis
pathway. We determined cytokine/chemokiredease and DNA
damage as a readout. We further investigateel release of
mitochondrial cytochromec and SMAC by Western Blot and
confocal microscopy.



Results: Conditions could be established whergedion with Hp
did not induce cell death, but wherebdethal signals in the
mitochondrial apoptosis pathway coudd identified. The pathway
required the pattern recognition receptor NOD1 and specifically the
BCL-2-family member BAK. We found thatip-infection caused a
pulse of release of the mitochondriatermembranepace protein
SMAC apparently from the entireitochondrial network into th
cytosol. SMAC activated alternative NB and was required for
the normal secretion of chemokines upon infectThe activity of
the mitochondrial apoptosfgathwa also caused DNAls-breaks,
and in biopsies fromHp-patientswe observed a correlation of
evidence of suttethal signaling and the DNAamage response.

Summary: The results identify sulethal signals in the
mitochondrial apoptosis pathway durindp-infection. With the
release of mitochondrial proteins from the eohondrial network,
the reslts suggest a new model of mitochondrial signal. The
evidence suggests that these signals contribute to inflaomand
genome stress including mutations during afeéip-infection.
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O-antigen diversification masks highly pathogenic STEC
0104:H4

*C. Land, A. Frutht, 1. W. Campbef, C. Jenkin P. Smit#, N.
Stockbiné, F. WeilP, U. Nubef, Y. H. Gad, M. K. Waldo®, A. Flieget
'Robert Koch Institute, Dision of Enteropthogenic Bacteria and
Legionella, Wernigerode, Germany

2Harvard Medcal School, Department of Microbiology, Boston, MA,
United States

Health Security Agency, Gastro and Food 8aféne Health) Division,
London,Germany

“Centers for Disase Control and févention, Division of Foodborne,
Waterborne and Environmental Disess, National Center for Emerging
and Zoonotic Infectious Diseases, Atlanta, GA, United States
SInstitut Pasteur Unité des bactéries pathogénedéziques, Paris,
Germary

SLeibniz Instittee DSMZ- German Collection of Microorganisms and Cell
Cultures, Brainschweig, Germany

"Harvard T.H. Chan School of Public Health, Department of Immunology
and Infectious DiseaseBpsbn, MA, United States

8Howard Hughes Medical Institet Boston, MA, Uted States

Introduction : Shiga toxinproducing E. coli can give riseto a
range of clinical outcomes from diarrhea to the-lifecatening
systemic condition, hemolytic uremic syodre (HUS). Although
STEC 0157:H7 3 the serotype most fregntly associateavith
HUS, a major outbreak of HUS occurred in 2011, and was caused
by a rare serotype, STEC 0104:H4. Prior to 2011 and since the
outbreak, STEC 0104:H4 strains have only rarelynlbeesociated

with human infections

Materials and methods Whole genome segncing including
bioinformatical and phylogenetical analysis was fqrened.
Further, phylogenetic context, and a hypothesis concerning strain
emergence were investigated. Virulefeatures were examined by
cytotoxicity, adherence, andfiection assays.

Results: From 2012 to 2020 intensified STEC surveillance was
performedin Germany where subtyping of ~8,000 clinical isolates
by molecular methods including whole genome sequencirg wa
carried out. A rare STEC s#ype 0181:H4 associated wiHUS
was identifed and, like the STEC 0104:H4 outbreak strain, this
strain belongsa sequence type 678. to sequence type 678.

Genomic and virulence comparisons revealed that the two strains
are phylogenetically related and ftiér principally in the gene
cluster encodingheir respective lipopolysaccharideantigens but
exhibit similar vrulence phenotypes. In addition, five other
serotypes belonging to ST678 from human clinical infection
(OX13:H4, 0127:H4, RKI9:H4, O131:H4, ral O69:H4) were
identified fom diverse locatins worldwide.
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Discussion Our data suggest the high virulence endendf the
STEC 0104:H4 outbreak strain remains a global threat because
genomically similar strains cause diseaserldwide, but that
horizortal acquisition of @antigen g@ne clusters hasvérsified the
O-antigens of strains belonging to ST678. Thus, ifieation of
these highly pathogenic strains is masked by diverse and rare O
antigens, thereby confounding thaerpretation of their potéial

risk.
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Impact of host-secreted antimicrobial molecules on tEPEC
during infection

*F. Nienhau’ A. Balduint, A. Bachmanh M. Hornef, A. Dupont
IRWTH University Hospital Aachen, Institute of Medical Micratigy]
Aachen, Germany

Typical enteropathogémEscherichia coli ({(EPEC) is a highly
prevalent cause of infantile diarrhea in developing countries
Hallmarks of tEPEC infection is the formationf dacterial
microcolonies (localized adherence (LA)) and therfa@ion of se
called attaching and effacing/E) lesionson the small intestinal
epithelium. A recent comparative analysis of host transcrijgtom
datasets from mice infected with differentnidial tEPEC strains
has identified a parpithelial response ttEPEC infection. This
gene set encodes forolecules wittknown antimicrobial activities
such as Regly, Reglllb, SAA3 and C3, all downstream of -2
signaling. This Il-22-dependent responsgppears to be a broad
spectrum response, as a similar host response has been seen upon
infection  with two other enterophogens Giardia
lambliaandSalmonella entecasv. Typhimurium) despite their
different phyla and infectious strategies. In this gtugle aim to
investigate the functional consequencéthose antimicrobial
molecules on tEPEC fitness awidulence.

First, Regllb, Reglllb, SAA3 and C3 binding toBPEC will be
studied using immunofluorescence microscopy and FACS analysis.
In addition we plan to study the impact of various concentrations
of recombinant Regld, Reglllb, SAA3 or C3 on tEPEC survival,
growth and aggregation. Subsequent potential kinck to attach

to the epithelium- and therefore to form A/E lesionsdue to
boundanimicrobial molecules will be investigated using an
immortalized small intestinal epithelial cell life vitro.
Ultimatdy, the synergistic effect of the cocktail of -B2-
dependent molecules on tEPEC pathogenicity will be studied using
a 3D small intestial organoid model. Here, tEPEC will be
microinjected into the lumen of 22-stimulated enteroids and the
ability of tEFEC to survive, growand form microcolonieand AE
lesionswill be examined using microscopy, FAICR, and bacterial
transcriptomics. Rdiminary data showso significantbactericidal
effectof Reglllo on tEPEGN vitro andcoating of tEPEC by C8x
vivo. Theother objectivesf this workare currently being
investigated. Overall, our data wiklp to understanthe
consequences of infeéon-induced host
derivedantimicrobialmolecules on tEPE@rulenceand could
help with the development of new therapes!
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Methylome evolution through lineagedependent selection in
the gastric pathogenHelicobacter pylori

F. Ailloud*? W. Gottschal* S. Suerbauf?

Ludwig Maximilians University Munich, Max von Pettenkefestitut,
Minchen, Germany

2German Cener for Infection Research, Site Munidiiinchen, Germany

Introduction: The bacterial pathogemelicobacter pylori the
leading cause of gastric cancer, is geadly highly diverse and
harbours a large and variable portfolio of restrictinadificaion
sygems. Our understanding of the evolatand functional roles of
DNA methylation is limited.



Material/method: Here, we performed a compreheesanalysis
of the methylome diversity irH. pylori, using a dataset of 541
genomes that included all knoyhylogengraphic populations.

Results The freqiency of 96 methyltransferases and the
abundance of their cognate recognition sequences were strongly
influenced by phydgeographic structure and were interrelated,
positively or negatively, for 20% of typ# methyltransferases.
Low density motifs wex more likely to be affected by negative
selection, as reflected by higher genomic instability and
compositional bias. rhportantly, direct correlation showed that
methylation patterns can be actively enrichgdobsiive selection
and suggests that specifisites have important functions in
methylationdependent phenotypes. Finally, we identified lineage
specific selective pressures modulating the contraction and
expansion of a m5c motif, revealing that the genéoad of
methylation could be dependentlocal ecological factors.

Discussion Taken together, natural selection shapes both the
abundance andistribution of mettyltransferases and their specific
recognition sequences, likely permitting a fin@ing of genane-
encoded functions not achievabledsnetic variation alone.
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Detection ofClostridoides difficileinfection in samples derived
from outpatients. Is there a role for routine testing?

*T. Kramet? A. Tegd, K. H. Jung, D. Wentket, J. Matteri

ICharité- University Medicine Béin, Institute for Hygiene ah
Environmental Medicine, Berlin, Germany

2LADR Laborverbund Dr. Kramer &ollegen, Fachservice Hygiene,
Geesthacht, Germany

SLADR Laborzentrum Neuruppin, Neuruppin, Germany

“LADR Laborzentrum Krdwest, Microbiology, SchiittoiGermany

Introduction (background, relevance and question of the
work): CDI is one of the most frequent causes of diarrhea in
hospitals. However, its importance as a cause of diarrhea is not
fully understood ad remains tl topic of debates. The guidelme

of the german society of goenterology recommends the testing
for CDI in Outpatients with diarrheanhile the MIQ only supports

it in cases with a high pretest probability. The objective of our
study is toinvestigate he role of routine testing for GDn adult
outpatient with agte diarrhea.

Material/method (patient collective, method, statistical
procedures) All stool samples of adult patients sent from the
outpatient setting to two private laboraterién the westand
northeast of Germany betwedtarch 2019 and May 2023 for
bacterial pathogens were tested for CDI according to an algorithm
recommende by ESCMID. GDH EIA and a subsequent TOX EIA
were performed in stool samples that were-golid. This was
followed by toxigenic culture or PCR in ca®fdiscordant results.

Results (results with data and statists). During the study period

a total of 85.600 Samples were tested for CDI. Overall 3.048
samples (3,6%) had a configurations suggestive of. Gidlated
posititivity for GDH was detectedn 1.226 cases (1,6%) of
negdive samples. A total of 1.010 samples (1,2%) were positive in
the direct Tox EA, while 2083 samples(2,4%) were positive in
toxigenic culture and teCR respectively. Im comparisowith
otherbacterial pathogens detected todd sanples positivity rates
were highest for CDI and did not change over time.

Discussion (Relevance of the work presented and adasion):
Constellations of test results suggestive of CDI are freqirent
stool amples sent from outpatient provideDetection bpotential
toxin production frequently occured only in a confirmatory step.
These findings warrantufther investigations wether routine testing
for CDI should be recommended for stool sampleat §rom
outpatient setting.
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Figure 1. Positivity Rates for lacterial pathgens in outpatient
stool samples.
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Hygiene measures during the COVID19 pandemic
temporarily reduce intestinal microbiota diversity and affect
abundance of ba&teria with probiotic potential: A case report
*W. Seel, V. Lytovchenkd, A. Donkers, M. C. Simon

University of Bonn, Mtrition and Microbiota, Bonn, Germany

Background: During the COVID19 pandemic, adequate hand
hygiene was an essential componentcofitaining the spread of
SARSCoV-2 and preveting infection. Hbwever, it is not clear
what impact increased hygiene measuhave orthe bacterial
composition of the intestinal and respiratory tract. Understanding
changes in the microbiome due to systemh@nges in hygiene
practices is important abe microbiota isa key regulator of host
immunity. We present the results af case stdy conducted to
examine the lated effect of hygiene measures on the nasal and
gut microbiome.

Methods: A healthy partigpant followed typical hygiene practices
reconmended during th@andemic, such as frequent use of hand
sanitizer and disimfctant sop, for four weeks without further
behavioral changes including a constant diet. Nasal and fecal
samples were collected eyehree to five days before, during, and
after the experimentalperiod to characterize the bacterial
composition of each lty site. S rRNA amplicon sequencing of
the V3V4 region was performed on the Illumina MiSeq platform.
Microbiome changes were evated in terms of alpha and beta
diversity andat the taxonomidevel using Qiime2. Several alpha
and beta diversity metricss wellas a taxonomic analysis, were
calculated to investigate the effect of hygiene measures on the
reported microbiomes.

Results For the gut, we observed a continuous redactin
microbial diversity metrics: observed features, F&h and
Shannon wer the farr weeks of intervention. A disct qualitative
change in gut microbiome composition was also observed during
intervention Microbial diversity and composition recovdrduring

the wasbut period and were more similar to baseline again.
(Jaccard unweighed UniFrac).Interestingly, stronger effects were
observed on the gut microbiome compared to the nasal
microbiome. Changesni the nasal microbiome were less
pronounced, @.a change in darsity was only observed for Faith
PD metric, with a similapattern a described above for the gut
microbiome. No clear change in microbial composition was
observed. A taxonomic assessmentnified changes in key
genera, for the intestdl and nasal miobiome, such as
Streptococcus Bifidobacterium  Prevotella  Staphylooccus
Bacteroides



Discussion: In this case study, we were able to show that the
hygiene measures used to reduce virahgnaission during the
Corona pandemic had a maunced effect @ecially on the
intestinal microbiome. Contrary to expectas, a sigificant
change in the gut miobiome was observed using the different
diversity metrics, while the nasal microbiome appdao be more
resilient to the intervention drthe changes, vem detectable, were
minor. These results need to be taketo iaccountin further
microbiome research.
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Emergence of zoonoticCorynebacterium ulceransases in
Germany, 20162023: toxigenicity, antimicrobial resistance and
molecular epidemiology of human and animal strains.

*A. Bergef? A. Dangel, A. Sprengeh, K. Beng$? B. Hobmaiet?, C.
Hoffmanr?, C. Ewer§, A. Sing?

!Bavarian Health and Foo8afety Authority, Public Health Microbiology,
OberschleiBheim, Germany

?Bavarian Health and Fod Safety Authority, National Consiliary
Laboratory for Dphtheria, OberschleiRheim, Germany

3JustusLiebig University Giessen, Institute of Hygiene and Infectiou
Diseases of Animals, GieRen, Germany

Objectives Diphtheria is still rarely observed in industrialized
countries, but since the last 15 years we olesan increase of
zoonotic Corynebacterium(C.) uceransinfection in humansC.
ulceransmay (similar 6 C. diphtheriag harbour lysogenic beta
corynephages bearing thex gene encoding diphtheriaxin (DT).
ToxigenicC. ulceranamay cause classical ggatory diphtheria or
diphtherialike syndromes as well as cutaneous diphtheria.
Domestic animals suclas cats and dogs and other wild and
domestic animals serve as reservoirs for possible zoofihtic
ulcerans infection. We analysed toxigenicity, antinobial
resistance and molecular epidemiologfymore than 150 human
and animal strains collected in them@an Consiliary Laboratory
for Diphtheria.

Materials & Methods: Strain identification was pfarmed by
biochemical differentiation and MALBTOF analyss (MALDI
Biotyper; Bruker Daltonics, Germany)u&ceptibility testing was
performed according to EUCASGuidelines. Toxigenicity was
verified by realtime PCR and the optimized modified Eledst.
Next generation sequencing (NGS) analysis was carriedvitit
MiSeq whole genome sequencing and @atalysis by cgMLST.

Results In case of wound infection€. ulceransis frequently
isolated in mixed infections. Asymptomatic carriage may occur in
animds. Clindamycin resistance is prevalent in human and dnima
strains. NGS (cgMLST) analysis revealed morantl24 sequence
types in animal and human strains. Amsidy of NGS,
epidemiological and clinical data indicate@. ulcerans strain
transmission from different animals and their owners in wound
infections angharyngeal diphtheridike iliness.

Discusson: Since 15 yeargox+ C. ulceranshas outnumbered
tox+ C. diphtheriaehuman cases in German§. ulceranshas a
huge reservoir in wild, farm and pet ané@ls. These animals can be
asymptomatic carriers or sufféirom local or systemic infections.
Molecular stain typing methods have improved for the
epidemiologicresearch ofC. ulceransnfections in order to enable
the confirmation of strain transmissions between animals and
humans. Effective management ofCa ulceranscase requires
coordination betweehumanand animal health agencies.
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Laboratory surveillance report of invasive Haemophilus
influenzaeinfections in Germany 2019 to 2022

*T. Lam', M. Kroné', H. Clau$

LJulius Maximilians University diVurzburg, Institut fir Hygiene und
Mikrobiologie, Wiirzburg, Germany

Introduction: The National Reference Laboratory for
Meningococci and H. influenzae (NRZMHi) carries out laboratory
surveillance of invasiveH. influenzaein Germany. The period
20192022 wa marked by the COVIBL9 pandemic, which letb
significant changes in the numbef invasive bacterial infections
transmitted by airborne droplets..

Materials and Methods The aim was to present epimiological
data of invaive H. influenzaeinfections fran 2019 to 2022.



Isolates from blood and cerebrospinal fluid (CSF) are considered
invasive and must be reported in Germany, but submission to the
NRZMHi is voluntary. The NRZMHi performed species
confirmation, serotyping andusceptibility testing for amgidin

and cefotaxime on all submitted ista.

Results From 2019 to 2022, invastvHi were confirmed in 2202
cases; 2091 isolates were from blood, 101 from CSF only and 10
from both blood and CSH.aboratory surveillanceoverage was
estimated by compamgnNRZMHi submissions with notified cases

at the RKI and ranged from 76% (2019) 8% (2022). Most
isolates were nontypeabld. influenzae(NTHi, 1718 isolates,
78.0%), followed by Hif as the most common capsular serotype
(282 cases; 12.8%). Hib and Hie weat a comparable level with

72 cases (3%) for Hie and 68 cases for Hib (3.0%)ompared to
previous years, Hia (59 cases, 2.7%) was found more frequently
between 2019 and 2022. Hic and Hid wewch found once in
2019 0.05%). Among the analyzed caspatients aged > 40 years
were most affected (1870 cases; 84.9% of all casesigmifisant
percentage of cases (179 case&?8 was found in children aged

<5 years. Ampicillin susceptibility testing revealed that 934
(42.2%) isolates were ampicilliredstant (MIC > 1 pg/mL), 277
(12.6%) showedb-lactamase production. Cefotaxime stance
was found in 27 isolates tested (1.2%).

Discussion The epidemiology of invasive Hi infections in
Germany was strongly influenced byeti€OVID-19 pandemic in

the repoting period. While case numbers in 2019 aadly 2020
were at similar levels, restricted mobility and public health
intervention during the pandemic led to a significant decrease in
invasive Hi infections. Despite the lowumber of cases, the
proportion ¢ Hia cases remained high compared to previous years.
The reduction in invasive cases did not impact neonatal infections
due to NTHi, suggesting that airborne droplet transmission was
prevented during the COVID19 pandemic. ithV increasing
mobility, the nunier of cases rose again significantly bg #nd of
2022.
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Comparison of monovalent Enzymimmunoassays (EIA) with
the gold standard 19sFTA-Abs-IgM

*J. Fazid, M. C. Hoppnel, T. NeiRé, K. M. MeyerSchlinkman, H. J.
Hagedorf, D. Munstermanh

IMVZ Labor Krone GbR, Immunology, Bad Salzuflen, Germany

Intro duction: In 2019 more than 7,800 novel infections with
treponema pallidum ssp. pallidum occurred in Germany showing
an upward trend since 2010. To prevent clinical sequalae and
further transmissia, highly infectious patients in the eaphase of
syphilishave to be identified.

The current standard for the diagnosis of syphilis is a stepwise
diagnostic procedure using a screening test followed by
confirmatory tests. Treponema specific lgiitibodes and non
treponema lipoieantibodies are analyzed to estim#he activity of

the infection. Quantification of these activity markers is necessary
to confirm the success of therapy in follap testing.

Material and Methods: Syphilis-positive, -borderlire, and -
negative samples were analyzed tmleate the sensitity and
specificity of three commercially available Enzymimmunoassays
(EIA) for the detection of treponenspecific IgM-antibodies. In
some cases, IgM immunoblots were added to confirm spiggific
All results were compared to the gold standard,-ABA-Abs
IgM-test (fluorescence treponema pallidum absorption). The ElAs
were performed according to the manufacturer's protocol.
Spearman's Rho was calculated between EIA and-AG#\results

for correlation.
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Results The results, presented table 1 show a sigficantly
decreased sensitivity in the three EIA compared to theI§¥-
FTA-Abs-test.

Tab. 1: Sensitivity, specificity and correlation of Ieggntibodies
measured with EIA of three differentanufacturers in comparison
to the 195FTA-Abs-IgM-test.

The corelation of the ElAresults compared to the different titer
level (Fig. 1 AC) indicates a failure of the EIA in detecting lower
levels of IgMantibodies.

Fig. 1: The box plots show the corriéta of the results measured
by EIA from Demeditec (A), Euroimmn (B) and Mikrogen (C)
compared to the different titer levels of positive samples in the 19s
IgM-FTA-Abs-test. The broken line demonstrates the beginning of
the threshold range and the contusi line the boundary value for
positive results corresponding the manufacturer's specifications.

Discussion Especially in the early phase of active infection with
low levels of IgMantibodies the EIA is unable to identify highly
infectious patients. @ reason could be found in the antigen
conposition of the diffeent test systems. The FTAbs-test works
with the whole bacterial antigen in contrast to the recombinant
antigens used for EIA. Therefore, it would be necessary to
recommend more followps br patients with negative results and
typical symptoms if theseests are used. It is currently being
investigated whether a reduction in thresholds will lead to an
increase in sensitivity.

Fig. 1
EIA IgM [DU/mL] ElA IgM [Ratio] ElA [gM [U/mL]
(Demeditec) {Eurcimmun) {Mikrogen)
Sensitivity [%] 44.24 82.04 76.28
Specificity [5] 9737 94.74 97.22
Correlation to 1IgM- 073 0.79 0.84
FTA-Abs [p <0.001) (p <0.001) [p < 0.001)

Fig. 2
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Background: Early August 2022, Germany"s national public
health institute, the Robert Koch Institute (RKI) ahe national
consiliary laborator for Diphtheria (NCLD) noticed an upsurge
diphtheria cases: 26 cases were notified in that year, 8 of which
among migrant$ compared to an annual average of 22 cases in the
previous three years, including 3 migrartkere, we reconstruct
qualitatively the outbreak detection, and evaluate homwtine
surveillance contributed to it. Theutbreak description with
quantitative epidemiological data is already published elsewhere
[1;2].

Methods: RKI initiated an investigatiorio confirm an outbreak
including analysing cases reported in 2022 and caing with
previous years; assessing databases and scientific literature to
check alternative explanations; compiling epidemiological data
from routine surveillance and microbiolagl data from
Germany"s NCLD. Simitaneously, RKI exchanged information
with federal and local health authorities, EC@nd WHO/EURO.

Results The increase of diphtheria cases among arriving migrants
was disproportionally higher than among the local pojmriat
Seven out of 8 migrant casegre notified since late July. Early
Sepgembe, RKI publicly announced the detected signal and
informed the expert audience via Germany"s Epidemiological
Bulletin [3]. Subsequently, whole genome sequencing by the
NCLoD andmigration route analysis suggesdté\ffected migrants
had acquired toxigec Corynebacterium diphtheria@long the
Balkan route. Meanwhile, further European countries reported via
ECDC similar cases and sequencing results.

Conclusions Within six weeks othe event"s beginning it became
clear: The rising number of diphtheriases n Germany was not
just an upsurgei but a veritable outbreak, even part of an
international one. Germany"s relatively quick detection was
facilitated by obligatory, timely condted single case controls of
eachdiphtheria case reported to RKI, andurdary data exchange
between RKI, NCLD andeCDC. This outbreak is presumably
ongoing. Case undeascertainment is likely. Epicentres are not
identified yet. Therefore, active caseding and outbreak detection
in syposedly unaffected countries are omast public health
relevance. We recommend increased awareness among clinicians,
microbiologists, and institutions working with migrants; and
intensified sample collection from woundand laboratory
diagnostics.

1] Badenschier F et al. Outbreak of importegphtheria with
Corynebacterium diphtheeaamong migrants arriving in Germany,
2022. Euro Surveill. 2022;27(46):pii=2200849.; [2] Badenschier et
al. Sudden increase of diphtherigtwCorynebacterium diphtheriae
amag migrants arriving in Germany, 202&n outbreak or just a
statistical outlier?ECCMID 2023; [3] Robert Koch Institute.
Haufung von Fallen mit Hautdiphtherie in Deutschland und
Europa.[Upsurge of cases of cutaneous diria in Germany and
Europe].Epidemiol Bull. 2022; (36):2-B.
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I dentification of hemolysisrelated pathogenicity factors of
Bartonella bacilliformis

*A. A. Dichteft, T. G. Schultzg W. Ballhorrt, D. Munteh, L. L. Rabg, V.
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tUniversity Hospital Frankfurt, Medizinische Mikrobiologie und
Krankenhashygier, Frankfurt a. M., Germany

Introduction : Bartonella bacilliformisis the causative agent of
Carrion's disease, a vectoorne biphasic illness restricted to the
South American Ades. In the acute phase, bacteria infect
erythrocytes causing a sevdremolytic anemia with caséatality

rates as higlas 90% in untreated patients. Erythrocyte invasion is
the most important step in the pathogenesis of Carrion's disease
and results irthe destruction of erythrocytes (hemolysis) which is
contributing to thénigh mortality rate in humans. Exact knowledge

of these processes is crucial for therapeutic drug development.

Methods. To identify genes involved in hemolysis, a Tn5
transposon likary was generated and screened for hemolytic
activity. Hemolysis knoclout mutants wee isolated, the affected
genes idetiied and systematically analyzed by loss of function /
gain of function experiments. For this, markerless deletion
technology was esblished foB. bacilliformisand the generated
deletion and complementati muants were tested for their
hemolytic activity in a noveh vitro based hemolysis assay using
human erythrocytes. Mechanisms Bf bacilliformishemolysis
were further elucidad by testing bacterial culture supernatants and
cell lysates. A twechamler infection model was established to
analyze wither direct cell contact is needed to cause hemolysis.
Furthermore, a library of active compounds was systematically
screened for aivhemolytic activity.

Results Two genes were identified that are invohirdhe process

of hemolysis. These mutants demonstrated that the loss of one of
the two hemolysiselated genes leads to the complete inhibition of
hemolysis whereas the hemolyéctivity was restored by plasmid
based complementation. Furthermore, it whsnodrated that
hemolysis is a contactepenéd process and no extracellular or
secreted compounds are involved. Screening of an inhibitor library
revealed first anthemolytic @mpounds.

Conclusions Two hemolysisrelated genes / proteins have been
idenified and were functionally characterized. These findings
indicate that both factors are essential for the hemolytic activity of
B. bacilliformis. The identification of an inhibdr would represent

an antivirulence strategy that prevents a key processthim
pathogaicity of B. bacilliformis.
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Introduction: Zumpt and Organ published a paper in 1961 that
describes the fitgsolation (into mi@) of a new relapsg fever
Borreliaspecies that showed some differences in a complement
fixation test and in biological traits tBorrelia duttonii The isolate
showed good infectivity in laboratory mice and multimammate



rats, but faled toinfect adultguineapigs and vevet monkeys and
had low infectivity for rabbits. Interestingly, lilge duttonii the
isolate proved to be neurotropic in the featriped rat (Zumpt and
Organ, 1961, S Afr J Lab Clin Med 7,-35).

Ornithodoros zump Heisch and Guggistrg 1953 is a softick
species that has been found in nest®wmysrats in the Eastern
Cape province of South Africa. Morrelia tillae was successfully
isolated fromO. zumptiit can be assumed that this is the vector for
this Borrelia sp.. In parttular in view of umnsucessful attempts to
infect O. moubatathe main vector oB. duttonii

Materials and Methods In our culture collection at the National
Reference Center for Borrelia, Germany, we revived badiena

a tube laklled B. tillae that ame from the labattory of H.E.
Krampitz in 1984. We sequenced PCR products of 16S rRINB,

and multilocus sequence typing (MLST) loci, conducted online
database searches and generated phylogenetic trees in MEGAX.
An O. zumpticolony was reened by PCRargeting theBorrelia

16S rRNA locus and sequencing the PCR product.

Results No sequence records exist frtillae in online databases,
and no close match of 16S rRNA #iaB was found in BLAST
searches. In 16S N\ and flaB phylogenies equences of
isolate revivedby us cluster on their own branches. MLST
sequences OB. tillae are not similar to any of thBorrelia spp.
present in that database which holds several species of relapsing
fever and related species. In fact, thegow corsiderable
differences indicatinghat this species differs from all so far
sequenced Borreliae includirgandidatusB. kalaharica. Borrelial
16S rRNA sequences from & zumpticolony were identical to
the sequence obtained frohetcultured isalte.

Discussion and corlusion: 16S rRNA,flaB and MLST sequences
provide evidence that the recovered isolate differs froBattelia

spp. for which sequence data exist. Initial screening @.arumpti
colony recovered identical 16S rRNA sequencesh®culturel
isolate strongly supporting ¢émotion that we recovered inde&d

tillae, a species described several decades ago. To consolidate our
findings with previous descriptions, we would need to get a
isolate fromO. zumptiand do ifection experimats with he
respective animals that weresed in the original workWhole
genome sequencing is currently in progress.
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Introduction: Bacteria of theBorrelia burgdorferi sensu &
complex are tickborne agets of Lyme borreliosis. Different
genospecies vary in their vector/host associations
pathogenicity. The genetic basis for thedeptatiors is unresolved
and requires complete genomes for comparative analysesdeThe
novo assembly of the completorrelia genome especially of the
plasmids is challenging due to high number of plasmids and
sequence similarity. As plasmids are dynamien within isolates

of the samespecies, ttere are no references available. We
developed a igh fidelity approach to recewtruct theBorrelia
genome improving assemblies. The workflow (ensemble pipeline)
includes different sequencing technologies andnaldyestraegies,
several manual curation steps and reconciling different assemblies
(Figure ). By analyzing 2Borrelia isolates, we determined if this
approach enables the reconstruction of a fully resolved genome of
all isolates, including the compledet of plasmids.

and

Material and methods We generated longead sequence data
(PacBio continuos long reads and PacBio HiFatd) and short
read data (lllumina) for 27 isolates belonging to the genospBcies
bavariensiqn=16),B. garinii (h=9) andB. valasiana(n=2). Three
assemblers were used for genome reconstruction: 1) PacBio
Microbial Assenbler, 2) PacBio Improved Phaselssembler
(IPA), 3) HiCanu (modified Canu Assembler). Several quality
control and refinement steps were conducted, and assembfies we
compare regarding genome corepeness ad correctness. Final
consensi were generated tigta combining and analyzed fodly
resolved genome elements.

Results Despite the latest technologies, the use of only one
sequencing and assembly method is sdficient to define a
finished Borrelia genome. Plasmids that were incomplete or not
recovered from one assembler were s@imes completely
reconstructed using another assembler. Initial analyses of the final
combined consensi of 8 samples to date shahetdthe esemble
pipeline (Figue 1) succssfully resulted in fully resolved genomes

of all samples B. valaisianan=2, B. bavariensisn=5, B. garinii

n=1).

Discussion Our study demonstrates that the ensemble
reconstruction pipeline enables the completconstruton of
chromosome and plasmids, even for complex genomes such as
Borrelia. The presented pipeline may be of et for the
assembly of further complex micriabgenomes.

Figure 1: Schematic overview of ensemble pipeline Bwrrelia
genome emnstructim. Grey: Lab prepar@n steps.Dark blue:

Data based on PacBio sequencing. Orange: Data based on Illumina
sequening. Purple: A combination of PacBio anduthina data.
Yellow: QC and refinement steps. Red: Steps to generate the final
consenss.

Fig. 1
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Chronic infection witrBurkholderia cepaci@omplex (BCC) is
associated with increased morbidity and mortality, and represents a
significant challenge to clinicians treating people with cystic
fibrosis (CF). So farno objectve therapeutic guidelies exists
neither for eradication therapy nor for the antibiotic treatment of
exacerbations or chronic BCC lung infection. The BCC currently
comprises at least 22 closely related species that are typically
inherently resistnt to the majaity of available antibiotics.
Moreover, antimicrobial susceptibility testing of BCC is
notoriously problematic and so far no clinical breakpoints for BCC
organisms have been established by EUCAST. The aim of this
study was to assess the agmibility of BCC to
ceftazidiméavibactamand cefiderocol (the testing of other agents
is ongoing), representing new therapeutic options for the treatment
of multidrugresistant grarmegative organisms. BCC isolatesq(n
99) from individual CF patientsafout 30% B. mutivorans 30%

B. cenocepaciaand 30% other BCC species) were tested by
reference broth microdilution (BMD) as recommended by
EUCAST. Both, ceftazidimavibactam and cefiderocol were
found to be highly active with susceptibility rates of 98% i n g
8g/mL as a tentative breakpoint as in case Bfeudomonas
aeruginoshy and 90.5% (using O 2
respectively. Minimal inhibitory concentration (MIC) ranges,
MICso- and MIGevalues were as follows: 0.2B/mL-

32 pg/mL; 2pg/mL,and 8ug/mL (for ceftazidime/ avibactam) and
0.03 pg/mL- O  @ghmL; 0,125ug/mL, and 2ug/mL (for
cefiderocol). Comparison of cefiderocol and ceftazidime/avibactam
MIC test stripes (Liofilchem, Italy) with BMD showed a
categorical agreementof 96.8% and¥9tespectively, with only
3,2% and 1% very major errors. Thus, ceftazidime/avibactam and
cefiderocol may be relevant therapeutic alternative options to treat
BCC infections in CF.

0
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Introduction: Listeriosis is a foodborne disease caused by the
ubiquitous lacteriumListeria monocytogeneand characterized by
high fatality rates ofup to 30%. Consequently, the monitoring of
outbreaks and the identifitah of contaminated food sources is
vital for maintaining public health. Within the German listeriosis
survellance system, infection related isolates are collected and
their genomesesjuenced at the Consultant Laboratorylfisteria
located at Unit 11 ofhe Robert Koch Institute in Wernigerode (1).
We here present an-ohepth analysis of the population stiuret of
clinical L. monocytogeneisolates from 2012021 with respect to
important outbreak clusters, incidence of certain phylogroups and
their geromic and clinical characteristics.
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Material/Methods: Clinical isolates were subjected to whole
genome sequeing (WGS). Assembly and further Wdifased
subtyping as well as a scan fdret presence of virulence and
resistance genes was performed. Closed mersequences of the
most relevant subtypes were reconstructed by hybrid Illumina and
MinlON  sequencing. Cliical information on disease
manifestations was used for the calculationisi for developing
different disease manifestations among the variogigesee types.

Results: Between 2018 and 2021, 1802 genome sequences of
clinical L. monocytogenessolates wee acquired and analyzed
revealing a variety of 109 different multi locusqsence typing
(MLST) sequence types (STs) and 188 core genome MLST
(cgMLST) clusters, of which 21 comprised more than ten isolates.
Five large outbreak clusters could be identifehsisting of 32

132 isolates (&), from which for two the infection sowgds still
unknown. Furthermore, our work provides an overview of geaomi
traits, outbreakelatedness and diseases manifestation among
clinical isolates from a genomic pathogemsillance program
over four consecutive years.

Discussion:Molecular survdiance of listeriosis in Germany helps

to identify epidemiologically liked cases and their geographical
distribution, which facilitates the identification of contaminated
food souces and thereby enables timely intervention and initiation
of public healthmeasures. By looking at the outbreak clusters on a
molecular level, fuher insights into the properties of certain
phylogroups such as e. g. the virulence potential can be gained
although the contribution of other factors in addition to the genetic
pretequisites must be considered. Our work also provides the basis
for the frther analysis of differert. monocytogeneshylogroups

to identify the genetic basis of hypand hyperviulence in
@gpériMéntal idféctions.r eak poi nt ),

117 Halbedelet al. J Clin Microbiol. 2018 May 25;56(6):e00119
18.

271 Halbedel et alEmerg Infect Dis.2020 JU;26(7):14561464.

3 17 Lachmann et al. Clin Microbiol Infect. 2021

Jul;27(7):1035.e11035.€5.

47 Halbedel &al. Microbiol Spectr.2023 Apr 10:e0352022.
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Background: Bacillus anthracisthe etiologic agent of anthtais

a zoonotic microorganismthat mostly affects herbivorous
mammals, but can be transmitted to humans by contact with
infectedanimal or their products. It is endemic almost worldwide,
and it is considered one of the most important biothreat agents. If
not promptly treatedB. anthrais infections can lead to death
within few hours, underpinning the impante of a timely and



effective antimicrobial treatment. By now, for this microorganism,
no antimicrobial susceptibility testing (AST) standards are
avdlable. Therefore, in this styd we aimed at setting up, in
collaboration with  EUCAST (European Committee on
antimicrobial suscdibility testing), epidemiological cubff
(ECOFF) values to distinguish between wiijghe or not
microorganisms.

Materials/methods: Under the framework ofraEU-funded Joint
action 335B. anthracisisolates (17 to 146 per centerdiih human,
environmentaland animal origin were tested at six study sites
against ten therapy relevant antimicrobials (amoxicillin,
benzylpenicillin, ciprofloxacin, clindamycin, dogycycline,
levofloxacin, linezolid, rifampicin, tetracycline and vancomycin)
by means of disc diffusn (DD) method and broth microdilution
(BMD) with userdefined commercial BMD plates. Each center
validated the methods tesgj three quality control (QC}rains E.
coli ATCC 25922,S. aureusATCC 29213 ancE. faecalisATCC
29212 over 10 days and compag the results with the EUCAST
QC tables. AST was performed according to EUCAST, but with
reduced incubation time comparen ISO 20776L. B. anthracis
MIC and DD distributions were submitted to EUCAST and
aggregated results were curated in accordanda BUCAST
SOP10.2.

Results For each drug investigated, ECOFF values were defined
based on 330 to 335 observations. DD and Bdia distributions,
revealed awild-type phenotype for the majority of the isolates.
Three strains with énzylpenicillin MIC vales of 32 mg/L were
found, indicating resistance to this drug. MIC values above the
defined ECOFF values were observed in a #sains, indicating

the presece of low level resistance to benzylpenicillin,
clindamycin, doxycycline, levofloxacin, linezolicha tetracycline.

The genetic background to the resistance mechanisms and the
phenotypic shifts observed remain to be investida

Conclusions: In this multicentre study, we validated the use of
BMD and DD methodologies for AST oB. anthracis and
determned MIC and zone diameter ECOFFs for ten antimicrobial
agents. The ECOFFs can now be used to distinguish between wild
type (WT) and norRWT B. anthracis Togeher with clinical data
our results will pave the way for EUCAST to determine clinical
MIC breakpoits for this microbial target.
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Background: Brucella (B.) melitensis the causative agent of
brucellosis, is a zoonotic agent causibgua 500,000 humarcases
annually ad is endemic in the Mediterranean basin, the Middle
East, parts of Central and South America, Africa and Asia. The
disease is associated with a high risk of chronification and relapses
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and requires a lonterm antimicroal combination tkerapy. B.
melitersisis a laboratory Risk Group 3 organism, the most frequent
cause of bacterial laboratory infections and a potential biothreat
agent. Antimicrobial susceptibility testing (AST) standardsBor
melitensisare not availale and it is not yet listed in theEUCAST
breakpoint tables. In this study, we aimed to establish minimal
inhibitory concentration (MIC) and zone diater distributions of
wild-type strains from different origins to set epidemiologicat cut
off (ECOFF) vales for B. melitens using EUCAST
methodology.

Materials/methods: Under the framework of an Efiinded Joint
action 499B. melitensigsolates (20 to 247 per centre) from human
and animal origin were tested at six study sites against nine
antimicrobials (cBriaxone, ciprofbxacin, doxycycle,
gentamicin, levofloxacin, rifampicin, streptomycin, tetracycline,
trimethoprimsulfamethoxazole) by disc diffissn (DD) method
and broth microdilution (BMD) with useatefined commercial
BMD plates. Each centre validat the methods wit three QC
strairs (E. coli ATCC 25922,S. pneumoniaeATCC 49619, S.
aureusATCC 29213) and compared results with EUCAST QC
tables. BMD was performed according to 1ISO 2077®ut with
prolonged incubation as described f@&. melitensis before
(Tscherneetal. 2022). DD wa performed with EUCAST Mueller
Hinton agar for fastidious organismsB. melitensis MIC
distributions were submitteto EUCAST and aggregated results
were curated in accordance with EUCAST SOP10.2.

Results For each drugnvegigated, ECOFF values were defd
based on 249 to 499 observations. DD and BMD data distributions,
revealed a wid-type phenotype encompassing the majority of the
isolates. Single strains showed slightly increased MICs, above the
ECOFFs for ceftriaxee (n=3), doxycycline (n=2), rifamipin
(n=2), streptomycin (n=2) and trimethoprsnlfamethoxazole
(n=3). If they haveacquired resistance mechaniswii be further
analysed genotypically.

Conclusions:In this multicentre study, we have validated the us
of BMD and DD methodology for ASTof B. melitensisand
determined MIC and zone diameter ECOFFs for nine
antimicrobias. The ECOFFs can now be used to distinguish
between wildtype (WT) and notWT organisms. Together with
clinical data they will serve @sadkground data to set clinical MIC
breakpoints and disc diffusion correlates Bormelitensis

Reference:

TscherneA, Mantel E, Boskani Tet al. Adaptation ofBrucella
melitensisAntimicrobial Susceptibility Testing to the ISO 20776
Standard and Validen of the Method. Microorganisms.
doi:10.3390/microorganisms10071470
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Impact of the COVID-19 pandemic on invasive meningococcal
disease in Germany: a laboratory surveillance report 2019
2022
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Introduction: The implemention of nonrpharmacetical
interventions against COVHL9 also influenced invasive
infectious dseases caused by bacteria transmitted by respiratory
droplets, including meningococci. Thus, not only in Germany, but
worldwide, the number of cases declinedgngicantly
(Brueggemannetal., Lancet Digit Health 2021y he measures had

a sustained impaain invasive meningococcal disease (IMD) in



Germany, where case numbers reredi at a very low level in
2022. Here we report the epidemiology of the German INMBes
submitted to theeference laboratory 2012022

Methods: Data on IMD isolates and clinicahmples of suspected
IMD cases sent to the reference laboratory were analysed
according to age, serogroup, antimicrobial susceptibility, and
whole genome sequeng (WGS).

Results In comparison to 2019, the number of IMD cases
decreased by more than 50% 20620. In the following year a
further decrease by around 50% was notedy @fter May 2022,
the number of IMD cases increased slowly.

During the pandemic, infas were most affeale Thus, the
proportion of IMD cases in this age group increased significa

from 10% in 2019 to 21% in 2021 and 2022. The proportion of
IMD cases in toddlers increased from 13% in 2019 to 19% in 2021
but dropped again to 12% in 2022mong adolescents minor
decrease of cases was noted in 2020 and 2021, whereas the
proporton of IMD cases in 2022 (15%) was higher than in 2019
(10%).

Serogroup B wa dominant in each year at a percentage between
56% (2020) and 69% (2021). The pereg@ of serogroup C ses
dropped from 11% (2019) to 4% (2022). After a doubling of
serogroup Weases from 8% (2019) to 16% (2021) the percentage
reduced to 6% in 2022. In 2019 and 2021, the percentage of
serogroup Y cases was around 20%, but dropped tin32621.
Finally, thepercentage reached 24% in 2022.

Based on WGS, eight genetic clusters wdgtected in 2019, two
in February 2020 and none in 2021.

No major changem antimicrobial susceptibility were detected.

Conclusions Germany experienced an uraginable decline of
IMD cases, not only in 2020 and 2021, but also in 2022 when most
COVID-19 wntainment measures already had end€ase
numbers only increased in 2023.
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Insights into the integrated genomic surveillance (IGS) of
STEC in Germany 20202022

*A. Fruth, C. Lang!, T. Groessl T. Gari, A. Flieget

'Robert Koch Institute, Division of Enteropathogenic Bacteria and
Legionella, Wernigerode, Germany

Question:  Shigatoxigenic E. coli (STEC), including
enterohemorrhagik. coli (EHEC), belong to the top ten pagens
for food- and waterborne caused diseagince 1995, the German
National Reference Center (NRC) at Robert ktdtitute has
been performing moletar surveillance for clinical STEC/EHEC
and in 2015 whole genome sequencing (WGS) was introduced.

Methods: All STEC/EHEC samples (n=1,243) analyzedN®C
(respective to 85% of reported cases in Germany from
SurvNet@RKI) were genome sequenced betwa2@20 and 2022.
Analysis of sequences for surveillance and cluster detection with
the common cgMLST schemef Enterobase forE.coli was
performed by using POM seqgsphere software (at least version
8.5.1). Sequence data were uploaded in database miGenomesurv
(https://www.medizin.unimuenster.de/migenomesurv/home.html).

Results We found a high diversity of seggtes including the most
important and those commly associated with human diseases, as
well as rare serotypes like 02:H6, 0156:H25 and 0182:H25.
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Dominant serotypes in this period were 026:H11 (16%),
0146:H21/H28 (12%), 091:H14 (9%) and O157:H7 (8%).

Nine new serotypes were found, as well as hybrid pedis, like
EHEC/ETEC, and a great number of different virulence associated
genes (VGAs). About 30% of thisolates containedtxl-gene
phages (71%txla, 27%stxlc, 2%stxld) and 70% were positive
for st@-gene phages (44%txXa, 36%stRb, 9%stc, 1%six2d,

6% ste, 3%stf, 1% stb2g).

Approximately 25% of all sequences were integrated into chister
(threshold allelic distance > 10) including two to ten isolates. The
majority of cases for this period ofime were sporadic.
Identification of the sourcef infection was successful in two
cases.

Conclusion WGS was successfully implemented to assess cluster
detection, virulence gene analysis, serovar prediction and detection
of STEC hybrid variants as well abe emergence of novel
pathogen types. Severalféctions withstX2f gene positive strains,
which additionally showed a plasmé&hcoded novel atthment
protein BfpA2 (serovars 0128:H2, O125ac:H6 and O145:H34),
were detected during the indicated peri®d further interest were
human strains wittstx2g gene content of serovars O38:H39 and
0187:H28, which were previously detected primarily in flour. For
the first time, isolates withst@d gene of serovars O80:H2,
0115:H21, 0168:H8, O17:H45 and 091:H10,ved| as O8:H9
isolates in combination with stx2md stx2d genes were detected,
indicating possible novel pathogens with increased virulence
potental. Novel recently published O antigens OgN1, OgN14,
OgN10, OgN14, OX18, RKI1, OX18, OX25, RKI3, RKI6 and
RKI7 were found, which can only be detected by sege
analysis. Identification of the source of infection was successful in
two cases (readip-eat salaqRASFF) and catering service).
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MRSA on the decline..... tasks of an National Reference Cien
(NRC) for staphylococci 2.0

*B. Strommengér F. LayerNicolaod, C. Cuny, G. Wernet

'Robert Koch Institute, Department of Infectious Diseagéarnigerode,
Germany

Background: Fortunately, in recent years we have seen a
continuous decrease in MRSptes in hospitals, but also in
outpatient settings. This is the case in Germany, but atsarfye

parts of Europe and beyond. At the same time, we are encountering
an increasing number foisolates of S. aureus and other
staphylococcal species with mut@dstance or resistance to
antibiotics of the last resort at the NRC.

Materials: Since the beginning of the 2000s, the NRC for
staphylococci has den analysing between 2500 and 4500
stafhylococcal isolates annually from submissions of local
laboratoriesand from a wide variety of studies. All incoming
isolates are phenotypically characterizeshd a subjected to
resistance testing using broth microdilution according to EUCAST.
In addition, # S. aureussolates are typed usirgpatyping. Since
2015, WGS hs been increasingly used for molecular
characterization of isolates. F@. aureusand S. caitis, core
genome MLST (cgMLST) schemes are availabde molecular
typing. For other specieswe use irhouse ad hoc cgMLST
schemes to analyse strain relatedn8gxe 2020, all MRSA from
blood cultures are subjected to WGS.

Results: Alongside the devepment of MRSA rates, MRSA
submissions have decreased over time. These submissions in part
still relate to outbreak analyses, but also to classic surveillance
tasks that can be processed with NGS at significantly higher
resolution. On the other hand, subsions of MSSA with
"unusual" resistance phenotypes ogsistance to last resort



antibiotics areincreasing. We are also seeing an increase in
submissions of coagasenegative staphylococci, which often
show multidrug resistance phenotypes. These aren ofe
epidermidis but also increasingly other speci&s flaemolyticyss.
hominis S. capitis S. pettenkoferi..).

Discussion: Infections with MRSA andS. aures siill pose a
significant risk to patients and challenge infection prevention and
control. Thus, constant surveillance remains essenki@wever,in
recent years, we have noticed a digant change in the requests
addressed to the NRC for staphylodoticwill be interesting to see

to what extent the shifting focus on MSSA and mrdsistan
coagulasenegative staphylococci is also reflected in a change in
clinical perception of thesstaphylococcal variants. In any case,
the NRC will be prepared tpeform appropriate surveillance
functions now and in future.
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Transformation and challenges: Commissioning a new

biosafety level 3 laborataoy for the National Reference Center

for Mycobacteria
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Friesed, M. Kuhng
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In 1992, he Department of Diagnostic Mycobacteriology at the
Research CenteBorsté was appointed as the National Reference
Center for Mycobacteria (NRC) by &hRobert Koch Institute for
the first time. By focusing on the identification, susceptibility
testing andmoleaular surveillance of mycobacterial bacteria, we
aim to imprave the are of TB patients, uncover infection chains
and coordinate measures in the fight against tuberculdsis.
addition, WHO designated the NRC as a Supranational Reference
Center respasible for nine countries with low and middle income
setting. More than 1@00 samples are processed annually.
However, work with aerosdtansmissible pathogens must be
carried out in specialised laboratories of biosafety level 3 (BSL3)
which requires a auoplex technology systemlin 2017, after 25
years of NRC, the newonstrution of the NRC was approved by
the federal and state governments. After-geér planning and
construction period, the new BSL3 laboratory could be occupied at
the end of 2022.

The comnissioning of the new BSL3 building included
fundamental innowons acoss various aspects of the diagnostic
workflow on (i) the technical level gchnical components), (ii) the
operational level (maintenance), (iii) the approval process as well
as (iv) the diagnostic work processes and (v) staffated changes.
Technical commissioning including the ventilation systems,
compressed air and gas supply systems as well as the airlock
system started nine months prior to the official move. The process
was ¢osdy monitored by the engineers, and an external advisory
board evaluaté interfaces, integral functional testing and the
testing of operating and rfianction situations. Inhouse facility
management was trained in parallel. Relocation of the laboratory
equipment was successfully accomplished within two days,
resulting in only a brief interruption of diagnostic activities.
However, relocation of the inhouse reference sample collection had
to be postponed. The diagnostic workflow was reorganized to
accommodtethe new BSL3 laboratory concept, which provides a
staff-independent senple flow. Adaptation of these processes are
still ongoing, as the implemeatton of new features in daily
routine diagnostics poses ongoing challeng&8. technical and
functiond changes underwent discussion and evaluation by the
responsible pproval authorities, as well as specialists in
occupational safety, biosafety, fire protection, and biosubstance
ordinance. Overall, the commissioning of the new BSL3 laboratory
and the assmated changes to the diagnostic workflow have
required meticulouplannirg, coordination, and collaboration with
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relevant stakeholders. The implemeinta of these changes into
daily routine diagnostics continues to be a challenging and ongoing
process.
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Go with the Flow: Streptococcus caniadheares to endothelail
cells under physiological flow conditions
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Introduction : Streptococus canis (S. caniy is known as
opportunistic pathogen colonizing dogs andschtt also causes
zoonotic diseases such as endocardites and septicaemiae in
humans.

In the course of wound infectiofs. canisenters the bloodstream
and adheres to the heamdocardium as well as to the vascular
endothelium thereby inducing inflammatioand cell damage.
Several virulence factors @&. canishave already been identified
including theS. canisM-protein (SCM). In previous studies, the
M-protein of S. canishasbeen characterized as bacterial surface
receptor interacting with haskerivedfibrindytic components such

as plasminogen, displaying strong binding affinity for the Fc
domain of immune globulins, and mediating bacterial aggregation
via hemophilic proteisproteirrinteraction.

Material/Method : Following inflammatory bacterial infectip
vagular cell regeneration is mediated by cell proliferation and cell
migration. We aim to determine the impact®fcanisand the M
protein SCM in particular on endothelialvound healing and
bacterial attachment during cell culture infection. The diem
separation cell migration assay (CSMA), enables live cell imaging
of the endothelial wound healing process after infection with
streptococci.  Additionally, differential imnmofluorescence
staining followed by confocal laser scanning microscopy visesliz
baderial cell attachment.

Results We report here that incubation of human umbilical vein
derived endothelial cells (HUVEC) with clinic8l. canisisolates
induces substantiacell damage and significantly inhibites
endothelial gap closure, whereas ahdibal wound healing is
significantly less affected by incubation with the isogenic SCM
deficient mutant.

Moreover, based on these data, we aimed to analyse the effact of
canis infection on endothelial wound healing under physiological
flow conditions present in the blood circulation. Therefore, we
combined the CSMA with a formerly established microfluidic
pump system. This enables the applicatibrlefined shear stress
values, thereby mimicking the vascular blood flow. Equally to
infection under stati conditions, circulatingS. canissignificantly
inhibited endothelial gap closure at a defined shear stress.

Discussion The developed CSMA technique in combination with
the mcrofluidic pump system proved to be ideally suited for the
analysis ofS. canisinfection in the vascular system simulating

systematic disease progressionvitro.
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Human kidney cells demonstrate differences in the
permissiveness for pathogenic and nojpathogenic
orthohantaviruses

*A. K. Friedrich, E. Krautkramek, G. M. Grubet, P. Schreibér M. Zeiet
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Introduction: Members of the genus Orthohantavirus (family
Hantaviridag are characterized by organ specificity and a broad
range of pathogenicity. Hantaairus (HTNV) and Puumala virus
(PUUV) cause a severe and mild form of haemorrhagic fewér w
renal syndrome (HFRS), respectively. Whereas Tula {iFUK.V)

is a nonmpathogenic member, for which only rare cases with very
mild symptoms are described. Howee, the pathogenic risk for
humans forthe majority of hantaviral species is not known. yrhe
were identified in host reservoirs, which were chronically and
asymptomatically infected. Orthohantaviruses share high genetic
similarity but virusspecific pathgentity factors that influence the
virulence and the renal manifestation of orthohantavirfection

are not known and a prediction of virulence poitd is not
possible so far.

Methods. To identify determinants of organ tropism and
pathogenicity, we stlied the in vitro replication competeacof
different orthohantaviruses in human renal celsrelevant cell
culture model. We examined the surface receptor expression by
flow cytometry and analysed replication kinetics in human tubular
epithelial cells,podocytes and glomerular mesangial selvith
pathogenic orthohantaviruses PUUV and HTNV auitth the non
pathogenic species TULV.

Results Tubular aml glomerular (podocytes, mesangial cells) cells
express integrin avb3 and integrin b1, which are descabedtry
receptors for orthohantaviruseThe pathogenic viruses HTNV and
PUUV demonstratedn initial infection of all renal cells at day two
post infection that was increasing over time and reaching infection
rates of more than 50 percent. In contradtl V did not infect
tubular epithelial ells nor podocytes and the infection of
mesangial céd was very low (< 5%) and abortive.

Discussion Human kidney cells exhibit a cell typeand virus
specific permissiveness for orthohantaviruses despite the surface
expression of hantaviral receptors igten avb3 and integrin bl in

all examined renal cellsThe use of relevant human renal cell
culture models will allow the identification of pathogenicity
determinants and will help to predict the virulence of novel
hantavirus species identified in animagervoirs.
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Identifying virulence factors in canine infective endocarditis
caused byStreptococcusanis

*M. Katsburg, E. Aubry, M. Fuldé
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Introduction : Infective endocardi§i (IE) is defined as bacterial
infection of the heart valve endothelium or endocardium.
Bacteraemia and endothelial disruption, caused ubgerlying
cardiac defects like subaortic stenosis, are reguioednfective
endocarditis developmenbtreptococcuganis (SC) was found to
be involved in almost a quarter of canine IE casesc@tnizes
the «in and mucosae of asymptomatic cats angsdcand is
associated with both superficial and severe infestiGases of SC
causing severe infection or IE in hunsdmave been described after
bite or scratch injuries from dogs or cafie overall prognosis of
dogs with IE is poor. This is often cadsbBy biofilm formation on
the affected heart valve. Bacteria iofilms are 161000 times
more resilient against abtotic treatment.

Methods: In this study, we use a random transposon mutant library
to discovelvirulence factors in the adhesion and ingasof SC to
endothelial cells. This input library was made kbwansposon
directed insertiorsite sequencing, startingrom a clinical
endocarditis SC strain. Aftém vitro infection of HUVEC cells, the
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mutants that did not adhere or invade were sequeanddthis
output pool was compared to the input library. By cerimg
output and input, potential virulence factorsdze identified. As
biofilm formation is another important factor in IE and an indicator
of the severity of disease, virulence factorshiofilm formation

will also be discovered using this method. #selection assay, a
biofilm will be formed on a fibm matrix to create a pool with the
biofilm-forming mutants and a control pool with the mutants in the
supernatant.

Results The biofilm-formation assay was tested with several SC
strains and their Mprotein knock-out strains, as the Mrotein is a
known viulence factor for biofilm formation in streptococci. We
could show that indeed the ability form biofilms disappeared
when removing theM-protein of SC. Analysis of this assay was
done through fluoresnce microscopy, as is shown in Fig. 1, with
a wild-type SC strain in the upper panel and the same strain
without M-protein below. Adhesion of streptococci to the fibrin
matrix still occursput there is no biofilm without the Mrotein.

Discussion The frst and only weHldescribed virulence factor of
SC isits M-protein. We confirm that it also plays a role in biofilm
formation. After sequence dgais and identification of the other
virulence factors of SC in adhesion, invasion, and biofilm
formation, we will confirm these factors by mutagenesis. This will
not only help us understand the development of IE better but will
also give us predictive factors for disease severity and treatment
succss.

Figure 1:S. canisG361 (above) and G3§BCM (below) grown

for 48h on a fibrin matrix, stained witBbSC (green) ad DAPI

DNA staining (blue). Upper panel shows a midifer biofilm
structure, the lower panel shows a microcolony and some bacterial
chans.

Fig. 1

Streptococcus canis DAPI Merge

ZOP 245

Effects of Stx2 fhage onEscherichia oli 0104:H4 FIiC
expression and metabolism

*|, Hasto?, M. Berget, U. Dobrindt, A. Mellmanrt, P. Berger
tUniversity Hosptial Minster, Institute of Hygiene, Munster, Germany

Introduction: The Shiga toxin 2 (8R) is the main virulence
factor of the 201lerterohemorrhagicEscherichia coli(E. colj
0104:H4 outbreak strain, which is encoded on a prophage: Stx2
ercoding prophages can infect and lysogenize other bacterial
strains. Our former investigation showedtttysogenization of
Esctlerichia coli K-12 MG1655 with prophages0104 elevated its
FliC expression and altered its metabolism. Still, it remains
unclear, whether «0104 causes these alterations in its natural
background. ThereforesO104 was transducted itthe Stx2
phagecured E. coli 0104:H4 isola¢ C22711«cu and its effects
was assessed by phenotypic assays.



Materials/methods «O 1 0 4tx2dom E.coli isolate LB226692

was transducted in C22I7L«cu and MG1655, the latter served as a
control. A semiquanttative Western blot angsis was done to
ases the effects of the presence of the phage on FIiC esipres

in both strains. The blots were imaged gsthe ChemiDoc MP
System and the Volume Intensities of the signals were analyzed via
ImageLab. To assesthe «O1 0 4stx2d@ependen changes in
carbonsaurce metabolism in MG1655 and C22Z«cu, BIOLOG
phenotype microarray system and its plate PM1 MicroPlate
Carbon Sources were used. BIOLOG assay results were analyzed
using opm package in Rstudio with an amay ANOVA followed

by a Tukey test.

Results First, we analyzed the effect 80104 carriage on FIiC
expression in total protein samples of overnighiture grown
under standard laboratory conditions (LB medium, 87 180

rpm).

We observed 2:1and 1.7fold stronger expression ofliC in
MG1655::¢0104 s?2 and C22711«cu:«O1 0 4 stx2ee
respectively, in comparison to the naive strains. Next, BIOLOG
assy with PM1 showed that MG1655 and MG165%:1 0 4tx2ee
assimilated 58 of the Y®sted substrates differentlyor all of the
significant differences dund, the presence ofO 1 0 4stx2am
MG1655 decreased growth. However, the current results differed
for 9 carbon sources when compared to our former findings. In
contrast, BIOLOG assawith C22711«cu and C22711::¢0104
astx2did not stow any significantifferences.

Discussion The Western blot results of MG1655 and
MG1655::40 1 0 4tx2sere very similar toour former results of
MG1655 and MG165510104 and thus confirmed the positive
effect of «0104 carriage on FliCexpression. Moreoverthe
cariage of «0104 has a similar positive effect |1 coli 0104:H4
C227-11«cu backgroundinterestingly, the BIOLOG &y results
of MG1655 and MG1655¢0 1 0 4tx2sere very comparable to
our formerresults. However, differencesere not found in the
results of C22711«cu and C22711«cu::«O 1 0 4tx2a®ngoing
experiments will clarify if and which differences are respoesibl
for the missing metabolic effect of0104 carriage inE. coli
0104:H4 genomic éckground.

ZOP 246

Scrutinizing the associatiorof the unique EHEC aubtilase
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Introduction: Enterohemoliagic Eschericlia coli (EHEC) is the
etiologic agent of lie life-threatening hemolyticremic syndrome.
The cardinal virulence factor of EHEC is the Shiga tdq8tx). In
addition, it can encode various accessory toxins, which are often
freely secreted butan also be asciated with outer nmbrane
vesicles (OM\s). Whether the subtilase (SubAB) cytotoxin, which
is usually encoded by nerlassical EHEC serovars, ialso
associated with OMVs, remains unclear. SubAB is an AB5
cytotoxin like Stx categorized iotdifferent sukypes with the main
target being the ho€R chaperone BiP. Therefore, our goal was to
examine whether SubAB is associated with OMVs and how ©MV
associated SubAB effects host cells compared to freely secreted
SubAB.

Methods: We first screeng our strain clection for strains &ing
exclusively potive for single SubAB subytpes. Using an
established mukstep ultracentrifugation protocol including
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density gradient we then prepared the potentially SupAsitive
OMVs and applied them in Wiesn blotting sing the bacterial
outer membrane proteil®mpA as an OMV marker to determine
the association of SubAB with OMVs. Additionally, we
characterized # OMVs in size and concentration by nanoparticle
tracking analysis. Next, we tested with cytatity assays sing
nonthuman vs. hum@n cell lines growig in serumfree vs. serum
containing media whether SubABsitive OMV effects are
dependent on the SubABeceptor N-glycolyl neuraminic acid
(Neu5Gc). In addition, cytopathic consequences of Supéditive
OMVs were detected by Westeitotting using, firs, the cleavage

of the host protein BiP and, second, the activation of the-three
pronged ER stress pathw via phosphorylation as markers.
Finally, potential inflammatory effects were tested by using
multiplex ELISAs.

Results: Analyzing our strain collectn we recognized that
SubAB2 subtypes often occur in tandems of two different alleles
and is combined wh specific combinations of Stx subtypes.
Western blotting showed that all SubAB subtypes aoeiated
with OMVs. Moreover, simila to Stx the impactof SubAB-
positive OMVs on host cells is in fact dependent on the Neu5Gc
receptor, which cannot be synsimed by human cells and is only
supplied by diet (or serum in case of cell culture). Likew@\V -
associatedSUbAB is capable ofleaving BiP and indting the
phosphorylation of the ER stress signaling pathways similar to free
SubAB as well as the sedrt of different cytokines including H

8

Conclusions: Taken together, these results clearBveal that
SubAB is an additional OMVassociated EHEC etaxin.
Additionally, OMV-associated SubAB showing analogous effects
as free SubAB resembles the simikffects of free and OMV
associated Stx and is unlike EHEE@molysin, which was
demonstrated toshow differentl effects. Finally, or study
illustratesthe significance of profiling virulence factors also from
nonclassical EHEC serovars.
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The effect of RpoS on core gene expression and metabolism in
Escherichia coliO104:H4
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Introduction : Escherichia coli(E. coli) 0104:H4 caused in 2011
in Germany the @mrohemorrhagicE. col outbreak with the
highest incidence rate of hemolytic uremic syndrome worldwide. A
main aim of our research i investigate the factors and
mechanisms contributing t&. coli 0104:H4 hypervirulence. We
recently described aB. col 0104:H4 isolate thalhad acquired a
single nucleotide polymorphism (SNP) in the start codon
(ATG>ATA) of rpoScoding for the alternave RNA polymerase
sigma factor S (RpoS), which resulted in its enhanced virulence
gene expression. Here, we further grall the effect of thepoS
ATG>ATA allele on core gene expression and metabolisnEin
coli 0104:H4.

Methods: RNA-seq was performed i total RNA fromE. coli
0104:H4 wild type andrpoS ATG>ATA cells grown in LB
medium at 370C to mitbg phase (Okwo = 04) and early
stationay phase (Olbo = 3). lllumina reads were processed using
READemption and differences in the gene expression were
determined by DESeqZ. coli 0104:H4 protein coding genes
homologous toE. coli K-12 MG1655 were identified using
OrthoRnder and referred tas core genes. Diffentially expressed
core genes were analysed using the STRING database of protein
protein irteractions. Phenotype microarray assays were performed
with BIOLOG PM1 Carbon Sources plate.



Results In total, the expreson of 23% (1135 gesgand 37%
(1839 gery of all E. coli 0104:H4 protein coding genes were
found to be affected (log2fold > 1; adjed pvalue of < 0.01) by
the rpoS ATA>ATG SNP at ORoo = 0.4 and Olo = 3,
respectively. Interestingly, among the upukated genes i&. cdi
0104:H4rpoSATG>ATA at ODsoo = 3 were numerous metabolic
genes, e.g phenylacetate catabolism, tricarboxglid (TCA) cycle
and ribonucleotide biosynthesis genes. Moreover, genes encoding
ribosomal and translatierelated proteia were found signifiaatly
upregulated irthe mutant strain. On the contrary, transmembrane
transportrelated genes were found downukged at both growth
phases irE. coliO104:H4rpoSATA>ATG, with sugar transporter
genes as a prominent example. Furtaealysis with the Bimg
phenotype micraaays revealed a strong correlation between the
gene expression and metabolic profile of sr@ins. For example,

E. coli O104:H4 rpoS ATA>ATG assimilated more efficiently
virtually all tested amino acids and thejority of carboxylicand
dicarboxylic a@s (TCA cycle substrates), whereas the wild type
strain grew better with sugars like aratse, galactose and fucose.

Conclusion Our data indicate that RpoS has a profound effect on
E. coli O104:H4 core gene exm®on and metabolisnNamely,
RpoS servess a negative regulator of the TCA cycle and amino
acid catabolism, whereas positively reggak the assimilation of
certain sugars. If the observed Rpd&pendent changes in gene
expression and metabolism have iampact onE. coli 0104H4
colonization ad pathogenicityin vivo remains to be further
elucidated.
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Update of the CoxBaseplattform with new, improving features
for genomic Coxiella burnetiianalysis
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The zoonotic pathogerCoxiella (C.). burnetii affects small
ruminants and humans, causir@. burnetirmediaed disease
(coxiellosis and Q fever). Dueotthe worldwide distribution of this
pathogen, periodicc doiteaks are still prevalent across different
geographic regions. Epidemiological tools and methods to study,
monitor as well as ensure its control aradfiere esserdi.

For this reason, we havdeveloped a platform called CoxBase
(https://coxbase-gapsde) which has beetesigned to address
several aspects of the genomic analysisCofburnetii, such as
epidemiological surveillance, metadata summadpat via
visualisation, in silico implementéion of multiple genotyping
systems, genotyping data managemtand genome annotation.

The CoxBase platform provides multiple query interfaces to extract
genotyping metadata information of differéhtburnetiihosts. The
platform can also be used to m¢ve plasmid primers for
genotyping analysis and presentdgntain more isolate data and
metadata than any other existing. burnetii resources. The
platform also implements features that remove barriers to data
exchange via implemening bookmarkable re#u pages and
inadvertently ensure that analyses carriedauthe platform are
reproducible.

The platform has recently been updated with a new suite of
features including the prediction of antibiotic resistanemeg
using a nachine kaning approach as ell as recent genotyping
data information from a plethora bésts.

We will continue to update the platform with new data sources and
hope the platform continue to serve as a useful resource to
researchers
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Human microbiota-as®ociated IL-10" mice a valuable
enterocolitis model to dissect the interactions d€ampylobacter
jejuni with host immunity and gut microbiota

*M. M. Heimesadt N. W. Shayyj M. S. Footg L. Q. Langfeld, K. Dut,

R. Bandick, S. Mousavi, *S. Bereswill*

ICharité- University Medicine Berlin, Institute of Microbiology, Infectious
Diseases and Immunology, Berlin, Germany

Introduction : Secondary abiotic (SAB) H10” mice generated by
broadspectrum antibiotic pregatment costitute a valuable
Campybbader jejuniinducederterocolitis model. Given that the
hostspecific gut microbiota plays a key role in susceptibility of the
vertebrate host towards or resistance against enteropathogenic
infection, we surveyed imamopathologial sequelae ofC. jejuni
infection in human miobiota-associated (hma) and SAB-IO"

mice.

Methods: In order to generate hma mice, SAB-10- mice were
subjected to peroral transplantation of fecal microbiota derived
from healthy human @hors on thee consecutive days. Oneeek
following engraftnert of the fecal transplants, hma and SAB IL
107 mice were infected witkC. jejuniby oral gavage.

Results Following oral challengeC. jejunireadily colonized the
gastrointestinal tract of hmand SAB mie, but with lower
numbersin the former versushe latter. Whereas hma mice were
clinically less severely compromised,both, macroscopic and
microscopic inflammatory sequelae ©f jejuniinfection including
histopathological and apoptotic ceisponses ithe colon of IL-
10" mice were comparably prmunced in the presence and
absence of a human gut microbiota at day 6 -pdettion.
FurthermoreC. jejuniinfection of hma and SAB mice resulted in
similarly enhanced immune cell responses he tolon andin
differential po-inflammatory mediator seefion in the intestinal
tract which also held true for extmatestinal including systemic
compartments. NotablyC. jeuni infection of hma mice was
associated with distinct gut microbiota shifts.

Discussion/@ndusion: Hma IL-107 mice represent a relidd C.
jejuni-induced enterocolitis model to dissect the interactions of the
enteropathogen, vertebrate host immunity and human gut
microbiota.
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Antimicrobial resistance properties of Aeromonasspp. isolates
from German patients

*K. Schwart?, J.A. Hammerl, M. Richtet, E. Strauch

!German Federal Institute for Risk Assessment, Biological Safety, Berlin,
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Introduction : Bacteria ofthe Gramnegative genueromonasre
ubiquitously distributed n aquatic environmentsand can be
isolated fom insects, livestock, and retailed food§ animal or
plant origin. Some strains can cause human intestinal or
extraintestinal infections. Despitsometimes severe courses of
infection in immunocompromised haestdata on antiforobial
susceptibility of Geman clinical Aeromonadsolates are migsg.

Due to the demographic development of the German population,
our study aimed to investigate the ogemce of antimicrobial
resistances i\eromonaspp. isolates &m German patients.

Materials and Methods We selected a representative pool of well
documented clinical strains1(= 61) associated with intestinal and
extraintestinal infections between 20a6d 2019. All strains were
verified on genus level by MALBTOF MS analysis usig direct
transfer method. Aimicrobial susceptibility was determinday



disk diffusion (DD) and broth microdilution (BMD) methods
according to the guidelines of the Clinicand Laboratory
Standards Institute (CLSI).

Results The majority d German clinicalAeromanasisolates were
suceptible to most of the 27 antimicrobiabents tested. Nen
susceptibility was found towards aminopenicillins. Besides, a
noticeable proportion ofstrains showed intermediate to full
resistance to cephamycingrbapenems, fpymyxins, quinolones,
and/ortetracyclines. Norsusceptibility towardsesond, third- or
fourth-generation cephalosporins, monobactams, aminoglycosides,
folate pathway inhibitcs, macrolides, phenicols, and
fluoroquinolones, respectively, waporadically obserde

Discussion Antimicrobial agents recommended for treatment of
Aeromonasnfections were found to be effectiuevitro. However,

the occurrence of sporadic resistantewards third or fourth
generation cephalosporins as well asofbquinolons highlights

the need for syematic monitoring of antimicrobial susceitity

in Aeromonasspp. in Germany taking into account all aspects of
the One Health approach.
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Whole genome analysis of bovine mastitielated MRSA in
Thuringia, Germany

*A. Moawad’, H. EFAdawy?, J Linde!, H. Neubauér H. tomasd
Friedrich-LoefflerInstitut, IBIZ, Jena, Germany

Background: In animal husbandry, acute and chronic
staphyococcal mastitis cause massive financial losses for the
producer dueo the reduced milk wid of the infected cw, price
reductions with reduced milk quality up to the milk sales ban and
significantly increasg premature loss of animals. The current
study aimed to understand more about the genetic diversity,
antimicrobial resistance profiles an virulence factors of
SaphylococcugS.) aureusisolated from clinical bovine mastitis in
dairy farms inThuringia, Grmany. Additionally, the study aimed
to draw conclusions for a current situation of bovine clinical and
subclinicd mastitis infectionsin dairy herds in thestate and the
potential public health risk. Furthermore, mapping the possible
phylogenetic relatins between MRSA strains from various farms
as well as within one farm was analysed.

Early identification of carries is a key factor incortrolling
outbreaks.In this context, a multiparameter staphylococcal rapid
test is to be developed thaan be usedn both human and
veterinary medicine with # ability to adapt the target gene
structures quickly, so that the rdpevolution of resigtne can be
considered

Methods: With the help of whole genome sequencing (WGS),
forty S. aureussolates from clinicabovine mastitis cases from 17
Thuringian daiy farms were phenotyped and genetically described.

Results: Thirty (75%) of the 40S. aures isolates tested pdsie

for methicillin resistance. The isolates had high levels of resistance
to benzypenicillin, tetracycline, and oxacillin, correspondingly
77.5, 77.5, and 75%. Moxifloxacin, ciprofloxacin, gentamicin, and
trimethoprim/sulfamethoxate all had lower resitance rates, at
35, 35, 30, and 22.5%, respectively. Contrarily, erythromycin and
clindamycin raistance were only infrequently encountergdafd
2.5%, respectively). Linezolid, teicoplanin, vancomycin,
tigecydine, fosfomycin, fuddic acid, and rifampimn were all
effective against all isolates. Five distinct sequence types of
isolateswere identifed: ST398 (n = 31), ST1074 (n = 4), ST504 (n
=3), ST582 (CC15) (n=1), and ST479 (n =1).

Resistance genesblaZz, blal, and blaR assocted with
benzylpenidiin resistance were found in 31 (80%) strains, all were
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belonging to ST398. Methicillin resiste@ associatethed, was
identified in 30 (98%) isolates of ST398.

Conclusion: In this study, five different seqnee types and seven
clusers were identifiedn the federal state of Thuringia and ST398
had the highest prevalence in bovine titiascasesThe circulation

of some clusters within theame locale over a few a long time
appears the determination of cluséssociated contamitian in
spite of the eriously therapeutic care. On the other hand, a few
locales had distinctive clusters at the sarar or amid diverse a
long time.
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Prevalence and molecular typing oSalmonella entericasubsp.
diarizonaein sheep intendd for slaughter in Germany

*A. S. Braun, C. Kehrenberl M. Blte!

LJustusLiebig University Giessen, Insttie for Veterinary Food Science,
GielRen, Germany

Introduction : Salmonellae are one of the most important zoonotic
pathogens ahcausative agents &fodborne infections irEurope.
Contaminated food such as meat andahroducts are the main
source of infection for humans. The serovars 61:k:1,5,(7) and 6
:1,5,(7) of the subspecies (subspgimonella(S) entericasubsp.
diarizonag also known as sepassociatedSalmondh enterica
subsp.diarizonae(SASd), are comonly found in sheep, causing
mostly sulglinical infections. SASd extremely rarely caulisease

in humans, but a chronic proliferative rhinitis can be attributed to
SASd from sheep. TheubspeciesS. enterica subsp. diarizonae
often shows atypical growthharacteristics compared to other
salmonellae, therefore identification may be difficdlhe aim of
our study was to determine the prevalence of SASd in slaughter
sheep in Germany and ttest different selectie enrichment and
culture media for their suitdity for the detection of these
sero\ars.

Materials and Methods For this purpose, th®nsils of sheep and
lambs were removed shortly after slaughter and examined
according to method LO000-20 "Horizontal nethod for the
detection ofSalmonellaspp. in bod" as well as by conventional
polymerase chain reaction. Rappapédassiliadis mediumwith
soya (RVS) and MulleKauffmann tetrathionate novobiocin
(MKTTn) broth were used as selectivenichment media and
sugpensions were spread on xylose lysine deoalate (XLD) and
brilliant green phenaoled lactose sucrose (BPLS) agar after 24 + 3
h of incubation. Presumptive colonies were sent to the National
Reference Laboraty for Salmonella(Federal Institute for Rsk
Assessment) in Berlin for final confirmatiprserotyping and
susceptibility testing. Confirmed isolates were further characterized
by pulsedfield gel electrophoresis (PFGE) in order to investigate
their clonarelationship.

Results: Percentages of 15%f lambs and 76% of sheep were
found to be SASdoositive. The isolates were suscelgilto all
tested antibiotics and characterizatiop BFGE revealed both
clonal spread among isolates from the same region dfiedetices
in banding aterns. Selective gitchment in MKTTn broth was
much more effectivén detecting the serovars 61:k:1,5,(7) and 61:
:1,5,(7) than the RVS medium, while nagsificant differences
were observed between the two selective culture metia ahd
BPLS agar.

Discussion: Our results sowed that SASd are present in German
sheep popualtions and that in particular aduétnimals are a
reservoir for these pathogens. Thend&d protocol commonly
used for the detection @dalmonellaspp. in food issuitable for
isolation of the sheefassocated serovars as well, with selective
enrichmenin MKTTn broth as a preferred method. Isolated SASd
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potential to better assess the public healttsimsed by SASd. A MALDI -TOF-based inhibitor approach for the detection of
beta-lactamase activity in Gramnegative bacteria
E. M&B! aR § cOd3rdwa, B. Oberheitmart) M. Kostrzewa, *K.
Sparbief, M. 'Zdoch
INicolaus Copernicus kiversity, Departmeraf Environmental Cherstry
and Bioanalytics, Faculty of Chemis
2Bruker Daltonics GmbH & Co. KG, Microbiology & Infectious Diseases,
Bremen, Germany

Introduction : With the increasing number of mutlrug resistant
isolates, rapid and relidéd tests for the detion of antibiotic
resistance are of utmost importance. In particular, the development
of new drug combinations like meropenem/vaborbactam (MEV) or
imipenem/relebactam (IMR) necessitates ¢téed use to avoid the
development of new sstances. Currently the detection of
MEV/IMR resistant strains is usually carried out by PCR, which is
rapid but costly and vyields no information on phenotypic
resistance.

Here, we evaluated the use of the MBTAR-Carba assay
combhned with the inhibitorrelebactam to quidk identify
carbapenemasearrying isolates, which are sensitive and therefore
suitable for the therapy of a carbapemem/inhibitor combination.

Materials/methods 25 carbapenem resistant clinic&ram
negative bactéal isolates comprisip different  species
(Escherichia  coli, Klebsiella, Enterobacter, Citrobacter,
Providencia, Acinetobactgr and carbapenemases (KPC, VIM,
NDM, IMP, and OXA) were preharacterized by gradient testing
(Liofilchem, italy) for their mininal inhibitory concenttion
against merognam, as well as by PCR (Bruker, Glasgow). The
selected strains were then tested with the MBT STRoa Kit
(Bruker, Germany) with and without addition of 40 mg/mL
relebactam during the samplicubation. MALDFTOF MS
measurements weperformed in MBT Cmpass HT on a MALDI
Biotyper system. LogRQ values were used to evaluate inhibitory
effect according to the hydrolyzatigtatus of the antibiotic.

Results For a total of 18 isolates carrying VIMNDM-, IMP-,
and OXA-carbapenemases no nhibition of enzyméc
hydrolyzation activity (MBT STARCarba) was detected, which is
in concordance with the MIC information obtained from gradient
testing. In contrast, clear inhibition of enzymatic activity ffmth
approaches wasbeerved for the sevestrains containing KPC,
which reflects the information on the inhibition capabilities of
carbapenemases by relebactam reported in the literature.

Conclusions Combining the already established MBT STAR
Carba assawith an inhibitionapproach facilitateshe rapid and
reliable detection of KPC bearing clinical isolates that are
predestinated for the application of respective carbapenem inhibitor
therapy without employing expensive and more tgnasuming
moleculardiagnostics. Compareid PCR, this appra# addresses

the erzymatic activity rather than just the presence of a resistance
gene with no conclusions on its expression status. However,
clinical evaluation of this approach will be necessary before
implementaibn into routine diagostics.
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In vitro antibacterial activity of natural products against
zoonotic bacterial pathogens

S. A. Barthl, D. PreussgérJ. PietschmaripA. T. FeRlets, M. Hellert, W.
Herbst, C. Schnek S. Schwar?, F. Kloss, C. Bereng *C. Merge
Friedrich-Loeffler-Institut, Institte of Molecular Pathogenesis, Jena,
Germany

2Freie Universitat Berlin, Institute of Microbiology and Epizootics, Berlin,
Germany

SFreie Universitat Berlin, Veterinary Centre for Resistance Research,
Berlin, Germany

4JustisLiebig Universty Giessen, Ingtiite of Hygiene and Infectious
Diseases of Animals, Gie3en, Germany

SLeibniz Institute for Natural Product Research and Infection Biology Hans
Knoll Institute, Transfer Group Antnfectives, Jena, Germany

Introducti on: Antimicrobial resstance (AMR) is cosidered one

of the greatest threats to both human and animal health. Efforts to
address AMR include implementing antimicrobial stewardship
programs and introducing alternative treatment options.
Nevertheless, effeiee treatmentof infectious diseases caedby
bacteria will still require the identification and development of new
antimicrobial agents.

Material/method: Eight different natural products were screened
for antimicrobial activity against seven pathogeracteral speges
(Brachyspira sp., Chlanydia sp., Clostridioidessp., Mannheimia
sp.,Mycobacteriunsp.,Mycoplasmasp.,Pasteurellasp.).

Results: While most products inhibited bacterial growth only at
high concentrations or not at all, three natural potsl
(celastamycin, closthioamide, madanic acid) displayed activity
at concentrations <2 pg/mL againBasteurellasp. and two of
them (celastramycin, closthioamide) also agaMahnheimiasp.
Those results were confirmed by testing a larger colleatibn
strains emcompasi®ig 64 Pasteurellaand 56 Mannheimia field
isolates originating from pigs or cattleasteurellaisolates with a
known AMR phenotype against commonly used therapeutic
antimicrobial agents exhibited higher MIC50 and MIC90 values
against celsstramycn, closhioamide, and madanic acid than
isolates with unknown AMR profiles.

Conclusion: This study demonstrates that screening natural
products can yield novel scaffolds with bread narrowspectrum
antimicrobial activity against importafGramnegative vetemary
pathogens witlzoonotic potential.
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Comparison of broth microdilution and agar diffusion for
antimicrobial susceptibility testing of Dermabacter hominislim
R. Blum?, Dennis Knaack, Séren Schubert, Uwe Grof¥, Robin
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tUniversity Hospital Minster, Institute of Medical Microbiology, Miinster,
Germany
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Introduction : Dermabacier hominisis ashort gram positive rod,
which is part of the normal human skin flora. In
immunocompromised patients, or patients with significant
comorbidities, it may cause infections (e.g. wound and skin
infections). Currentlythere are no valatel breakpoints for kwth
microdilution and agar diffusion fob. hominis available. The
objectives of this study were to asses the susceptibility rates using
EUCAST clinical breakpoints fo€orynebacteriunspp. ¢ PK/PD
breakpoints ath to deduce breakps for agar diffusion.
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Methods: We tested 24 isolates from five laboratories in Germany.
The isolates derived mostly from tissue (n=11) and superficial or
deep swabs (n=3). All isolates were identified by MALDDF
(Bruker)

For broth nicrodilution, we usd @mmercial 96well plates
(MERLIN Diagnostica GmbH, MICRONAUTS GP varia
complete MIC) and followed the guidelines given by EUCAST and
ISO 207761. The minimal inhibitory concentration (MIC) was
interpreted eithe with clinical breakpints for Corynebaterium
spp. or PK/PBbreakpoints if Corynebacteriumspp. breakpoints
were not available. For agar diffusion, we followed EUCAST
recommendations for the testing@bérynebacteriunspp. and used
Mueller-Hinton-Fastidbusagar (BD) and ariotic disks (Oxoidl
with antibiotic concetrations as recommended by EUCAST.
Staphylococcus aureu8TCC 29213, Streptococcus pneumoniae
ATCC 49619 ancEnterococcus faecaliATCC 29212 were used
as quality control (QC) strains and wecontinuously withirthe
QC range.

Resuls: All isolates were sueptible to vancomycin, rifampicin
and linezolid (100%, n=24/24). The majority of the isolates 75%
(n=18/24) were susceptible against fosfomycin, whereas only some
isolates showed a suscejitty against clindargcin 25% (n=6/24),
genemicin  25% (n=6/24) mad levofloxacin 17% (n=4/24).
Benzylpenicillin showed a poor activity agairi3t hominis (8%,
(n=2/24)).Based on scatter plots of MIC values vs. inhibition zone
diameters the following susddplity breakpoints for agar
diffusion werededuced: Clindamycig 2 Og, 010 mm) ,
(10 O6g, O 21 mm) and levofloxac
variances in both MIC values and inhibition zone diameters, no
disk diffusion breakpoints could bdeduced for vancomy,
rifampicin andinezolid.

Discussion Vancomycin remains the treatment of choice for
infections caused bp. hominis Should a resistance against this
antibiotic occur, rifampicin and linezolid could be a sectind
therapy. Basedn a good correlatiobetween MIC andnhibition
zone diameternwe were able to deduce disk diffusion breakpoints
for clindamycin, gentamicin and levofloxacin.
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Time trends of skin and soft tissue infections caused by
methicillin -resistant Staphylococcus aureusy Lambaréné,
Gabon
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’Eberhard Karls University of ibingen, Institute ofrGpical Medicine,
Tibingen, Germany
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“Radboud Center for lectious Dseases, Radboud University Medical
Center, Department of Medical Microbiology jidegen, Netherlands

Background: According b the recent Global Burden of Disease
Study 2019, Staphylococcus aureusias the leading bacterial
pattogen associated thi more tharmone million deaths worldwide.
Methicillin-resistantS. aureus(MRSA) was the secd leading
cause of dah worldwide due tdaderial antimicrobial resistance.
While S. aureusis particularly common in skin and soft tissue
infections (SSTIs) in Aica, daa on MRSA rates are scarce and
reports vary widely across the continent (8%9%6). In this study,
we desdbe the proportiorof MRSA causing SSTIs in Lambaréné,
Gabon, over an §ear period.

Methods: We retrospectively anabed data of 731 béerial
specimas from patients with SSTIs collected from the
microbiology laboratory and medicaecords of the Albér
Schweitzer Hospétl of Lambaréné, Gabon, between January 2009



and December 2019. We determined changes in the temporal
prevalence of MRSA anddentified risk factors for SSTI with
MRSA compared to methicillisusceptibleés. aureugMSSA).

Results Out of 731 specimens, 49®8,2 %) yieldedS. aureusof
which 7.0% (36/499) were identified as MRSA and 54.7%
(273/499) orignated from the comnmity. The media age of
patients with MRSAassociated SSTI was 22-18), while the
proportion & MRSA was higher inadults compared tahildren
(15.4% vs. 4.2%).

We found that patient age above 18 (OR 4.14; Cl [2.02 to 8.48];
p<0.001),admission to the pedi&trward (R 9.59; CI [1.21-
47.9]; p=0.032), and suppurative infections (OR 0.08; CI [0.00
0.64]; p=0.014) werssignificantly assoiated with MRSA as the
causative agent.

After an initial decline from 7% in 2009, there was a digant
increase inHhe poportion d MRSA from 3% to 20% between
2012 and 2019.The rate of resistance to erythromyweas
significantly hgher in MRSA thanin MSSA (72% vs. 10.3%,
p<0.001), and clindamycin resistance was detected exclusively in
MRSA isolages (8.33%).

Conclusions We observedn alarming trend in the proportion of
MRSA causing SSTIs over the -y&ar periad analyzed in our
study. The percentagef MRSA isolated from cultur@ositive
specimen increased from 7% in 2009 to 20% in 2019, posing a
neglected public héth threat in ou study area. Continuous
surveillance of MRSA lineages in the hospital and comitpun
along with antiliotic stewardship mgrams could address the
increasing trend of MRSA in Lambaréné.
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Molecular characterization of Salmonella entericaacrossthe
poultry production chain in Costa Rica
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2Bernhard Nocht Institute for Tropical Medicineféatious Disese
Epidemiology, Hamburg, Germany
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Introd uction:  Globally, Salmonella enterica are important
foodborne pathgens, showing increasing trends of antibiotic
resistance. Data on the frequenciefrulence, phenotypi and
genotypic aribiotic resistance fothese zoonotic bacteria along the
food chainin Costa Rica is scarce. This study therefore aims at
analyzing thefrequency ofSalmonella entericacross the poultry
production chain and to ctemterize its antibioti resistance and
virulence.

Material/ Methods: In a crosssectional study from Augustot
December 2019, samples were collected at two levels along the
poutry food chain in Costa Rica, including retail food (chicken
meat samples) andoddproducing animals (broiler caecal
sanpleg. In total 65chicken meat samples and 171 chicken caecal
sampes were collected and analyzeSalmonellastrains vere
identified by culture and biochemical methods and the antibiotic
susceptibility was testely disk diffusion. 7lantibiotic resistan
Sdmonellaisolaes were selected and subjected to wiggisome
sequencing analysis (WGS), allowing the-sitico detection of
antibiotic resistance and virulence markers, and multilocus
sequence typing.

Results: High frequencies of. entericain chicken meat 58,5%
(n/N=38/65) and in poultry farms 36,8% (n/N=63/171yevéound.
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The 89,5% (n/N=34/38) and the 93,6% (n/NA&ZD of these
Salmonellastrains isolated from chicken meat and caecum samples
exhibited multidug resistant (MDR). 4% of the sequenced
Samonella isolates were identified as serovhrfantis and 3%
belong to the serovar8natum and Kentucky. AMR and plasmid
analysesaveal the presence of a large pESke plasmid in 92%
(n/N=65/71) of theS. Infantis isolates. In adition, our data
displayed a high oncordance between the genotypic and
phenotypic suseptibility testing profiles with an agreement of
appoximately 98% when comparing ESBL AMR resistance
markers

Discussion: The pESI- like plasmid dund is known to carry
several virulencandresistancenarkers and was found as a major
source of antibiot resistance irsalmonellalnfantis strainswhich
have spread in pdtry in North and Soutimerica. The high
concordance between the genotypic gheénotypic susceptiliiy
testing profiles found undeiihes the applicability of NGS analyses
to monitor andtrack AMR patterns and prevalence. The high
frequeny of MDR Salmanellafound highlight the need to improve
and integrate the foodborne pathogend antimicrobial restance
surveillancesysems alongthe food production chain in Costa
Rica.

P 257

Impact of chlamydial glutamate transporter on mitochondrial
activity in C. pneumoniaénfection
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Intro duction: Chlamydia pneuwgniae (C. pneumonig) is an
obligate intracellular gramegative bacterium &t causes
respiratory tract infections in humans and animals. Mitochondrial
activity and related metabolites such as glutamate play a crucial
role in chlamydial development. Howex, the role of gltamade in

C. pneumoniaeinfection remains unclear. In thistudy, we
established an eadg-handle genetic manipulatiortool to
elucidate the effect of glutamate on development Gf
pneumoniae

Material and M ethods: HeLa cells and HE2 cells were used in
this study. Plasmid shuttle vector encoding the gene whmglate
transporter was transformed in®. pneumoniae Mitochondrial
activity was measured by Mito Stress test kits following Seahorse
Bioscience marfacturer”s instructions.

Results: We construad aplasmid shuttle vector encoding genes
for the glutamatéransporter, green fluorescent protein (GFP) and
ampicillin resistance (ApR). After transformation, we confirmed
a strong GFP signal in transformé pneimoniaeinclusions.
Glutamate transporteprotein was also successfully induced in
transformants. Inthe assay of mitochondrial respiration, cells
infected with the shuttle wtortransformed strain exhibited
significantly upregulated basal respiratioand ATP-linked
respiraton compared to call infected with the untransformed
strain. Under similar infetion rates, the transformant significantly
increased prodtion of progenycompared to the wildlype strain.

Discussion Utilizing this shuttle vectorwe demonstrated that the
glutamate transpter plays a key role in enhancing mitochondrial
activity andpromoting the growth of. pneumoniae

We conclude that our shuttle vectsystem is a useful tool for
genetic manipulation of. pneumoniae
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Orientia tsutsugamushinduces inflammatiorvia TLR13-
mediated recognition of bacterial RNA in murine macrophages
and dendritic cells
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Introd uction: The intracellula bacteriumOrientia tutsugamushi
(OT) is the causative agent of scrub typhus, a potentially life
threatening zoonotic infection in humans with rising &oipon
global health. Severe cases of scrub typhus go along with an
exagggeratedimmune response chatarized by highlyelevated
serum levels of TNfa and IL-6 as well as a strong activation of
macrophages (MF) and dendritic cells (DCs)tetastingly, OT
lacks most classical bacterial PAMPs like flagellin and LPS.
Hence, thebacteral structures elicitig innate inflammatin, as

well as the immunoreceptors involved in its recognition, have
remained elusive. Previous data from our group suggests the
involvement of the RNAsensing toHlike receptor (TLR) 13 in the
recognitionof heatkilled (hk) OT by mume BMDCs.Therefore,
theaim of this project was to investigate the roles of bacterial RNA
as a PAMP of OT and TLR13 as its respective heseptor in
mice

Methods: In order to study the immune response of MF challenged
with hkOT and RNA isolated from lie OT, we implemente
immortalized murine MF (mMF) as a model system. Using
CRISPRinterference, we generated TLREBockdown
(TLR13kd) mMF. After challengig wild type (WT) mMF,
TLR13kd mMF, as well agrif-/-mMF and Trif-/-Myd88-/-mMF
with hkOT and OT RNA cytokine inductio was analyzed by
ELISA and gPCR. To study the response of primary murine
phagocytes to OT, we differentiated BMDCs asellwas
plasmacyta DCs (pDCs) from murine bone marrow using GM
CSF and Fltd.igand, repectively. Differentiation wa confirmed

by flow cytometry. The cytokine responses of pDCs and BMDCs
to OT RNA were analyzed by ELISA and qPCR.

Results We found that OT RNA and hkOT inded a potent TNF

a and IL-6 response in mMF. Usingrif-/-mMF andTrif-/-Myd88
/-mMF, we demonsttad that the recogiion was MyD88, but not
TRIF-dependent. In addition, we showed that TalRand IL-6
induction by OT RNA and hkOT was astically reducedin
TLR13kd mMF compared to WT mMF, confirming a TLR13
dependent recogimn of OT RNA. We successtily differentiated
murine CD11c+B220+CD317+ pDCs. In contrast, BMDC
comprised a heterogeneous population, consisting of
F4/80+CD115+ MF and CD135+MHCIllhigHassical DCs. Both
BMDCs and pDCs showed a strong cytokine inductioanu@T
RNA transfection, conifming the capacitypf OT RNA to act as an
immunogenic bacterial PAMP in two different primary phagocytes,
BMDC and pDCs.

Discussion We piovide the first dexiption of OT RNA as a
highly immunogenic PAMP in mice, and the roleTd.R13 in its
recognition. TLR13 is known torecaynize a 12mer motif in the
23S rRNA ofS.aureuswhich is conserved in OT. In addition, we
demonstrated that cDCs, pDCs and MF are liresb in the
recognition OT RNA. Further studies are needed to elucithate
mutud contributions ® MF and DC subpogations in shaping the
inflammatory response to OT RNA, in experimentally infected
mice as well as in severe human casfescrub typhus.
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Cba receptor antagonists protect human neutrophils from
StaphylococcuswureusPanton-Valentine leukocidin

*T. Grebé, M. T. Sarkar, A. Cherkaoudi, F. Schaumburg

tUniversity Hosptial Munster, Institute of Medical Microbiology, Munster,
Germany

2University Hospital Miinster, Institute of Medical Microbiology, Munster,
Germary

Background: The Staphylococcus auws pore-forming toxin
PantonValentine leukocidin (PVL) isassociated with a range of
diseases including (recurrent) skiand soft tissue nfections
(SSTIs) and necrotizing pneumonia. The pathogenesis of these
infectionsmay be determirteby the cytolysiof granulocytes by
PVL, eventually leading to tissue degtion. The bicomponent
toxin consists of the LukS and LukF subunits, while Libk®ls to

the Cba receptor (C5aR) and LukF to CD45 on neutrophils,
monocytes, andmacrophages. Ital binding of LukS and
secondary recruitment of LukF leads to subsequenerdiet
oligomerization, resulting in the formation of an octaimeyore
that inser$ into the cell membrane. In this study, we tested the
neutralizing effect of smliamolecule C5aRand CD45 antagonist
onthe toxicity of PVL.

Methods: Human polymorphonuclealeukocytes (PMNs) were
freshly isolated and exposed to serialijuted recombinat PVL
after preincubation with logdilutions of commercially available
C5aR orCD45 antagonistsThe cytotoxic ef#ct d PVL was
measured as percentage of propidium iodielg-stained cells by
FACS. The neutralizing capacity of theoropetitors was
detemined by norlinear regression analysis of changes in the
doseresponse curve anchlculation ofshifts in the haHmaximal
effective concentration (E¢) of PVL.

Results The tested C5aR antagonists exhibited differential
competitive potencies. While treaert with 10 pM Avacopan,
PMX205 or W54011 shifted the dosesponse curve anésulted

in a 34-fold, 3.1-fold, or 4.3-fold increase in the EG of PVL
(p<0.001), respentely, DF2593A or BM213 were unable to
neutralize the cytotoxiceffect of PVL. For eme of the
competitors, preliminary results suggest an inverse effect at low
competitor concenttion, where the dgtoxicity of PVL is
enhanced.

Conclusion The tested C&R antagonists showed different
potencies to neutralize the cytotoxic effect of PVL louman
granulocytes. This suggests that different modes of interaction or
potentally induced banges in the recey conformation may
influence the capacity to competer the toxinreceptor interaction

or result in an altered susdigility of the granubcytes to pore
formation by PVL. We show that the use of small molecules
antagoruing the inteaction of PVL withits receptor offers a
protective potential against PVbxicity. However, further studies

in suitable animal models are needed to assesshjmsrapeutic
approaches.
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SLUSH peptides inStaphylococcus lugdunesis hemolytic
potential and implications for Iron acquisition

*S. Sekal, S. SchwarzbaéhS. Heilbronner*

!Eberhard Karls University of Tubingen, Intaculty Institute of
Microbiology and Infection Mdicine, Tubingen, Germany
2Institute for Microbidogy, Minchen, Genany

Background:  Saphylococcts  lugdunensis(S.  lugdunensis)
contains a three numbers of shorpiiges (SLUSH A,-B, -C) ,
called S. lugdunensisynergistic hemolysins (SLUSH) and OrfX
which is present in SLUSH locusSLUSHs are known tdyse
human erytlocytes and stealran from enghrocytes for their
growth. SLUSH peptides are similar to PSMsStaphylococcus



aureus §. aureus)SLUSHsare only hemolytic factors present$n
.lugdunensis

Methods: Erythrocytes from human blood was faogth curve in

iron restricted medm and hemoysis assay for S.lugdunensis
strains (HKU0901 WT and HKU091 DSLUSH. SLUSH
recombinant peptides are also used with erythrocytes in growth
curve. RTPCR was prfomed for expression.

Results Deletion of SLUSH genes in HKU strain lost its
henolytic activity in Blood sheep plate and in hemolysis assay,
revertion of gae complemented the phenotype. Growth cue
S.lugdunesis with erythrocytes allowed the stréinisreak the cells
and use the iron for their grh, SLUSH muant lost their abity

to steal he iron. Addition of SLUSH recombinant peptides in the
presene of erythrocytes complemented thr growth defect for
mutants. RTPCR analysis revealed that the &&H genes
expression and Agr regulated.

Conclusins; SLUSH pepides are only hempglic factors
presented in S.lugudunensis and they behave similarly to BRSM i
S.aureus and regulated via Agr system
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Bivalent BNT162b2mRNA original/Omicron BA.4-5 booster
vaccination: adverse reactions and inabiliy to work compared

to the monovalet COVID -19 booster
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Knoll Institute, Jena, Germany

Question For the bivalent mMRNAL273.214 vaccine (WuhaHu-
1/BA.1) slighty higher rate of the predomindrad\erse reations
have been reported. However, due to approval without an
additional clinical study to date no evium is @ailable on adverse
reactions and inability to work following a BAZR adapted,
bivalent COVID19 vaccination.

Methods: This norrandonized contolled study examined adverse
reactions, PRN (pro re nata) medication intake and inability to
work aftera fourth vaccination (i.e. second booster) among HCWs
(healthcare workers) of the prospective CoVacSedyst The
secod booster was peafmed with the monovalent
BNT162b2mRNA vaccine or the bivalent BNT162b2mRNA
original/Omicron BA.45 vaccine.

Results 76 HCWs reeived a fourth dose of COVHD9
vaccination between the 13th of August 2021 and the 14th of
Octdber 2022. Tk rate of adverseeactdns for thesecond booster
dose was significantly higher among participants receiving the
bivalent 84.6% (95% CI 78%92.8%; 33/39) compared to the
monovalent 51.4% (95% Cl 3566.6%; 19/37) vaccine
(p=0.0028, Figure 1). Bivalent vaccinated particiants further

reported higher rates of adverse reactions in all subcategories.

Also, there were more frequent intake dRNP mediation and
numerically higher rates of work ability restrictions in the bivalent
vaccinated group.
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Conclusions Individuals receiing a second COND-19 booster
vaccination with the bivalent BNT162b2mRNA original/Omicron
BA.4-5 vaccine reported adwer reactbns more frequently
compared to those receiving the monovalent vaccine. Also, there
was a trendadwards an ricreased rate of ability to work and
intake of PRN medication following bivalent vaccination. In the
light of preprints reporting inconclive resllts in neutralizing
antibody levels between the compared vaccines, our results, and
further studes on safgy and reactogenityi of bivalent CO/ID-19
booster vaccines are highly important to aid clinical decision
making in the choice between bieat and monovalent
vaccinations.

The work has been published in Clinical Microbiology and
Infection: httys://doi.ord10.1016/j.cmi.20231.008

Figure 1. Postvaccination adverse reactions, PRN medication
and inability to work following the second COVID booster
administration, separated by vaccin®) rate of adverse reactions
by subcategoryB) rate of PRN medication C) work ability
restrictions. Monwealent: BNT162b2mRNA (n=37), bivalent:
BNT162b2mRNA original/Omicron BA%4(n=39). **: p<0.01, *:
p<0.05.
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Socioeconomic factors influencing vaccination coverage of
children tested at sclool entry examinations in Schlesvig-
Holstein

P.Hartfiel', N. Eisemanh H. Baltus, S. Elsnel, *P. BoakyeDankwd, G.
Bendef, A. Mischnik

tUniversity of Luibeck, Inute of Social Medicine and Epidemiology,
Lubeck, Germany

2Health Protection AuthorityLubeck, Germany

Question: High vacchation cwerage protects the individual and
the community from vaccinpreventable infectious diseases. The
RobertKochrInstitute (RKI) currently recommends twelve
vaccines for children aged@®years. The aim of thistudy was to
guantify the vaccindon coveragein SchleswigHolstein"s pre
school children and to identify socioeconomic factors influencing
them. The results may servas a sggestion for possible
countermeasures in case of low vaccination coverage.

Methods: At schoolentry examination§SEE) data orvaccination
status are routinely collected from all gehool children. In a first
part, children aged &nd 6 years wi were gamined at SEE in
Lubeck from 2012/13 to 2020/21 were included in this eross
sedional study.Libecki the secondargest cityin the state of
SchleswigHolstein 7 is located northeast of Hamburg. Its
population of 219,645 inhabitants lives in edavposth code



districts. Currently data on the whole state is merged and
undergoes angsis.Complet@ess of vaccinatiomvas assessethy
comparing the number of received vaccination doses to the
recommendations of the RKI. Multiple logistiegressions we
usedto examine exploratively the influences of different secio
economic predictorsrothe completeess of the vaccitian status
overall and per vaccine, vaccination refusal, and vaccinatiorr over

supply.

Results: Of 13,241 included children, a total &f.,883(89.7 %)
presented their vaccination card. The overall vaccination coverage
in Lubeck was 78.26, but higher forindividual vacines. The
highest vaccination coverage was achieved with the polio vaccine
(94.1 %). The Ilowest vaccinati coverage, arding
recommended vaccines in the study period, was seen with the
pneumococcal vaccin®4.8 %). A otal of 263 (2.3 %pf children

were not vaccinated at all. There were differences in vaccination
coverage by year, especially in the times of the COViD19
pandemic Being born outside of Germany, having parents with the
highest secondary edumm, having acurrently norworking
father, no attending all nine German medical chegks, having a
therapy recommendation, and living in certain pbsbde distrits

had asignificant negative influence on full vaccination coverage.
Gender, parents”ountry of birh, mother tongueamily structue,

and BMI had no significant effect on the overall completeness of
the vaccination status.

Conclusions: Vaccination covege inlLubeck was satisfactorily
high, with slightly lower coverage for newer vaccingse specific
eradication goals are eached esept for vaccination against
pertussis, hepatitis B, measles, varicella, and pneumococci.This
research cadnbutes to our undersanding of predictors for
childhood immunization at the local level. Strategiesiricrease
vaccination coverageh®uldbe adapd to children who experience
disadvantages regarding vaccination.Further results for Schleswig
Holstein will be availat# in thecourse of 2023.
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The relationship between mentahealth, sleepquality, and the
immunogenicity of COVID 19 vaccinations
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Question: Sleep modlates the immune rpenseand slep loss

can reduce vaccine immunogenicity. Vice versa immune responses
impact sleep. We aimed to investigate the influence of mental
health and sleep quality otihe immungenicity of COVID19
vaccinations andgonversely, 6 COVID-19 vaccinatins onsleep
quality.

Methods: The prospective CoVacSer study monitored mental
health, sleep quality, and Anti SARS C&@/Spike IgG titres in a
cohort of 1,082 healthcare wanls from &ptember 29th, 2021, to
the December 18, 2022. Qestionnaires and btwl sanples were
collected before, 14 days, and three months after the third COVID
19 vaccination as well as in 154 participants before and 14 days
after the fourth COVIBL9 vaccination.

Results Healthcare workers with psy@tiic disoders had slightly
lower Anti-SARSCoV-2-Spike 1gG levels before the third
COVID-19 vaccination. However, this effect was mediated by
highermedian age and body mass index in this subgroup. Antibod
titres following the third and fourth COVIEL9 vaccination
("booster vaccinabins") were not gnificantly different between
subgroups with and without psychiatric disorders. Sleep quality did
not affect the humoral immunogenicity of the COVID
vaccindions (Figire ). Moreover, the COVIE19 vaccinatns did
notimpact selfreportel sleg quality (Figure 2).

Conclusions Our data suggests that in a working population
neither mental health nor sleeguality relevantly impact the
immunogenicity of COVID19 vaccinatims and that COVIEL9
vaccinations do rocause asustained deterior@min of sleep,
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suggesting that they are not a precipitating factor for insomnia. The
findings from this largescale realife cohort study will inform
clinical practice regardinghe recormendation of COVIBL9
booster vaccinatn for indviduals with mentahealh and sleep
problems.

The work has been published in the Journal of Sleep Research:
https://doi.org/10.1111/jsr3B29

Figure 1: Anti SARS CoV 2 Spike IgG levels followit@OVIDi

19 ooster vaccinations stratified by sleepquality.
1A) before (pre vagination) and ar (14 days and 3 month follow
up) the third COVID 19 vaccination. 1B) before (pre vaccination)
and after (14 days) the fourth COVID 19 vaccination.
Sleep qualy is stratified in five categories (very disssfted to
very satisfied).
Anti SARS CoV 2 Spke IgG logarithmically scaled. BAU/m:
binding antibody units per millilitre. Medians are indicated as
horizontal bold line, quartiles as dotted lines.

Figure 2 Sleep qality before and after COVID 19 booster
vaccinatons (left: absolute numbes, right: elative share)
2A) before (pre vaccination) and after (14 days and 3 month follow
up) the third COVID 19 vaccination. 2B) before (pre vaccination)
and after (14lays) thefourth COVID-19 vaccination. Sleep gl

is statified in five caegories (very disatisfied to very satisfied).
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Host determinants for the spread of PVI-positive
Staphylococcus aureuism Sub-Saharan Africa
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Background: Staphylococcus aeusprodiwcesa variety of toxirs,
including laukocidins, to evade the host immune defence and
estabish an infection. The Panteévialentine leukocidin (PVL) is a
bi-component pore forming toxin that targets the membrane of
neutrophil granulocytes, macrogjes, and mnocytes. PVL is
asso@ted with sevee skin and soft tissue infections (e.g.
pyomyositis) and the prevalence of PMhositive S. aureusis
higher in Africa than Europe (approx. 50% vs 5%). However, the
determinants accounting for differences imst prevaéne are
unknown. In his dudy, we ompared tk cellular and humoral
response to PVL in Afcan and European volunteers.

Methods: In a multicenter crossectional study (2012023) in
Africa (Gabon, Nigeria, Congo) and Germany (Minster, Jera), w
obtainel blood and serum sartgs, as well asnasopharygeal
swabs from African (n=447) and Germar=825) participants with
no signs or symptoms of & aureusnfection. We measured the
susceptibility of isolated granulocytes to different PVL
concentréions by FACS. Inflammasome agltion after P\L
stimulaion of isolated monocytes was assessed bySEL
quantification of secreted L. The antPVL-antibody levels in
serum were quantified by ELISA and nasopharyndgealureus
colonization was determ@dl by bateriological culture ad
molecular idantification.

Results After exposure to PVL, granulo@d were more likely
lysed in Africans compared to Germans, and this difference was
most significant at a concentration of 0.5 nM PVL (median, 51.2%
vs. 241%, p<00001). The median indution of IL-1f3 seretion

was significantly higher in Africans than ine@nans (4097 pg/ml

vs. 103 pg/ml, p<0.0001) in response to -syidtoxic
concentrations of PVL (0.5 nM). Also, the levels of @PML-
antibodies were sigficantly higher in Africans compare to
Germans(16.7 AU vs. 5.1 AU, p<0.0001), whiléS. aureus
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nasopmaryngeal colonization rates were comparable in both groups
(24% vs. 39%).

Conclusions The stronger inflammasome activation by PVL in
African monocytes copared 6 German could resultin an
enhanced reaitment of neutrophils to the site of infection viaet
release of IELR. Combined with the higher susceptibility of
granulocytes from Africans to PVL, this could result in increased
tissue damage and mighe bssoietted with the higheincidence of

S. aweus SSTI in Africa compared to Europe. The higheriant
PVL-antibody level in the African participants might be due to
higher exposure to PVL in Africans.
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Myeloid cells in a mouse model of chlamyadi infection

*L. Pend, T. Zorel, S. Barth, G. Hacket, S. Kirschnek

tUniversity Hospital and Medical Center Freiburg, Institute of Medical
Microbiology and Hygiene, Freiburg i. Br., Germany

Objectives Chlamydia trachomatis (C. trachomati} are
pathogeic intracdlular bacteria thainfect the femig genital tract
and may case permanent tissue damage, e.g. scarring and
infertility. However, the exact mechanism of bacterial clearance
and development ofissue damage in the genital tract is still
unknown Our pevious work has focuseonthe role ofthe innae
immune system igeneral and of neutrophils on bacterial clearance
and tissue destruction. Little is known about other myeloid cells in
the female gnital tract both at steady state and during chitiah
infection. In this projet, we will charaterize the recruitment of
myeloid subpopulations and their impact on chlamydial infection
and tissue damage.

Methods: In a Chlamydia muridarum(C. muridarum infection
mouse model, we investigated the infilioa of myeloid cells in

the genital tract by fow cytometry and histopatilogy. Bacterial

load and tissue damage were also analyzed. The contribution of
neutrophils to bacterial clearance and tissue dameages
characterized in mice deficient in mature tmephils (Mcl-1 mice).

The efects of other myédoid subpopulations were alyzed in
related knockout mice (e.g. CCRRD mice, which are deficient in

the recruitment of inflammatory monocytes), and repartiee.

Results Myeloid cells infiltrated the genitaradt a early time
points of infection, with a maxmum for neutrophils and
monocytes/macrophages at 7 dpi, and for dendritic cells at 14 dpi.
The chlamydial DNA was already detected early in the upper
genital tract. Chlamydia was efficently cleared &t 35 dpi from

all parts of the gnital tract. Mcl-1 mice lacking neutropls
showed substantial qualitative and quantitative alterations of the
inflammatory infiltrate and had higher chlamydial burden and
reduced tissue damage. In wt mice, upon entry theo gnital
tract, inflammé&ory monocytes difrentated into macrophages
which sequentially gave rise to different subpopulations, and this
progression was accompanied by the upregulation of MHCII and
downregulation of Ly6C. In addition, we have ideigi three
different dendritt cel (DC) subpoplations differing in CD11b
and CD103 expression, which increased in absolute numbers at
later time points compared to macrophages. In GER2mice, the
accumudtion of macrophages upon infection was strongtiuced

This indicates thathe ncrease in maophages in infected tissuis
largely caused by recruitment and differentiation of inflammatory
monocytes. However, no effect of CGla&ficiency on recruitmen

of dendritic cells was observed.

Conclusions and Outlook: Neutrophils or prbably also other
mydoid cells play a substaafi role in chlamydial clearance and
long-term tissue destruction. The preliminary data revealed several
interesting myeloid subpopations, which will be characterized in



detail regading their effects on chiaydid infection, reruitment
of other immune ells and on development of tissue damage.
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Bringing together what belongs togetherThe mouseadapted
S. aureusstrain JSNZ enables persistent neonats$. aureus
colonization in mice
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and Orthopaedical Surgery, Greifswald, Germany

Introduction: Staphylococcus aureS. aureus has a long
evolutionary history with a broad host rge. ecificS.
aureuslineages are associated with particulasthspecies. Our
recent stdies have revealed that laboratory and wild mice are
natural hosts 0of. aureus These murine strains have adapted to
their host by acqung novd virulence factors eliminating geng
encodng for superantigens and humspecifc immune evasion
factors, wsually located on mobile genetic elements. The whole
genome sequencing of 230 aureussolates from laboratory mice
worldwide revealecthat GC88 is the predominantineage. The
proiotypical CC88 isolate, JSNZ, was isolated francolony of
C57BL/6 mice, where it persisted for 2.5 years. We recently
demonstrated that JSNZ persistently colonizes adult mice upon
intranasal inoculation, wkeél colonzation with humaradapted S.
aureusstrains isonly transient.

Aim: We aimed to esablish and characterize a metal persistent
S. aureus colonization model using the mouadapteds.
aureusCC88 strain JSNZ.

Method: Adult female and male C57BL/@N mice were
colonised intraasally by applyingl(® CFUs of theS. aureusiISNZ
strain andmated seven days later. Nealatolonization of their
offspring was achieved by vertical transmission. The bacterial load
was determined in homogenized organs andcdh saples.
Cytokines and lemolines were quatified with a beaebased
assay (LEGENDpbg. Infected preputial glands exe paraffin
embedded and stained with H/E or antibodies ag&natireusind

Grl as well as DAPI.

Results: All breeding pairs were psistenly colonized in the nge.
Males exhibitd stable bacterial loads in the stoofgeo time,
whereas colonization dsity in females was variable. Notably, the
offspring exhibited persistent colonization with high bacterial
densities in the nose andetlyastointestinal tract fora lifetime.
Colonization was usually symptorfree, but sora older males
developed a spontanus infection of their preputial glands
(preputial gland adenitis, PGA), characterized by pus formation
and enlargement of the glandhi3 infecion was often unileral

and lasted dr several months. PGA induced the atyppf the
glands, as evidenced lojlation and ectasia of the preputial gland
ducts. In addition, it was associated with massive neutrophil
infiltration and highS. aur@isloads, triggering a strongelease of
IL-10, IL-16, IL-17, MIP-1U, and KC within theglands Spatyping
confirmed JSNZ as the causative agent. PGA triggered a strong
Thl7-dominated Tcell response.

Discussion:The mouseadapted strain JSNZ is an excetleool to
mimic natural colonization in micand understand the interplay
betweerS. aureusand the host. The spontaneous development of
PGA allows studies into factors that shift the delicate balance
between colonization and invasion.
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Growth and toxin production of bacterial pathogensn plant-
based milk alternatives

*N. JessbergérM. PlotZ

tUniversity of Veterinary Medicine Hannover, Institute for Food Quality
and Food Safety, Hannover, Germany

Introduction : Currently, a lage number of ggetarian or vegan
foods are offered on theanket. Within these, the most important
group is vegan milk #&rnatives. In 2020, approximately 224
million litres of plantbased milk were sold in Germany with a
turnover of approximately 351 Hidn euros, wich corresponds to

a doubling compared to 281The consumption of vegan yoghurt
and cheese alternativesaiso increasing significantly. Among the
most popular products are oat, almond and soy drinks. Soy,
almonds and cashews are the faites for vegarcheese. Current
research is mainly focusingn the nutritional value, i.e. health
benefits or risks of cauming these alternative products. In
comparison, there has been very little work to date on the
microbiological safety of plartasedmilk, cheese ad yoghurt
alternatives. It is generally assad that the microbiological risk is
relatively low, as thesproducts are mostly subjected to natural or
controlled fermentation. The addition of probiotic starter cultures
would also suppress ehgrowth of pogrtially pathogenic germs.
Moreover, variouseating and preservation processes contribute to
a further incease in stability. However, a general microbiological
harmlessness cannot be attributed to these novel milk substitutes.
This was shan by a case ém last year, when there was a major
recall d a fermented and matured cheese alternative with almond
milk in July after the detection dfisteria monocytogenesThe
initial aim of this project was to clarify how relevant pathogenic
bacteria such asL. morocytogenes Salmonella entericaand
Bacillus cereusbehave during the shelf life and storage period in
plant-based drinking milk alternatives, depending on the
underlying raw materials and nutrient availability.

Methods: 25 plantbased milk Hernatives anda conventional
cow's milk were purchased frolocal supermarkets. Total aerobic,
mesophilic bacterial cous were determined. Growth of.
monocytogenesS. entericaand B. cereuswas tested firstly under
"optimal” growth conditions (10 87 °C, 120 rpm)pnd secondly
under "storage" conditions follving DIN EN ISO 209761:2019
09 (6 weeks, 22 °C) by platingal dilutions on plate count agar.
The toxinforming capacity ofB. cereuswas also tested using
enzyme immuno assays.

Results With a few exceptins the products purchased were
germfree. Ingeneral, the three selected pathogens could grow in
all milk alternatives, but there were speespecific differences.
Furthermore, depending on the food matrix and the isolate Bsed,
cereuswas able to formelatively high amounts of enterotoxins.

Conclusions This study contributes to a better understanding of
the survival and growth potential of pathogenic bacteria in the
increasingly popular vegan milk alternatives. Furthermore,
additional nsights into tle toxin-forming capacity ofB. cereusn
these novel food matrices were gained.
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PVL -positive Staphylococcus aureuisolates in food, livestock
and wildlife

*S. Maurischdt T. Lienert, M. Grobbel, S. SchaarschmititB. A.
Tenhageh

!German Feckral Institute for Risk Assessment, BiotagiSafety, Berlin,
Germany

Introduction: Among different virulence factors enabling
Staphylococcus (S.) auretesscause skinand softtissue infections,
the PantorValentine leukocidin (PVL) is welknown for its effect
in recurrent, large skin abscessesdich can lead to severe



infections andstigmatization. Communitacquired cases are often
associated with P\Apositive S. aureusand infections often occur
in young, healthy individuals. Especially tedng to tropical and
subtropical countries has beassociated with a higher risk for
PVL-positive S. aureusinfections. While mostly PVL coincide
with a Methicillin-sensitive S. aureus (MSSA) phenotype in
infected people, the coincidence with a Methiititesstant S.
aureus(MRSA) phenotype can result difficult-to-treat and even
more sevee infections. As zoonotic agen§. aureuscan be
transmitted from humans to animals and vice versa. Although food
is not considered a relevant source for humdanipation with S.
aureus the potentially grave coaguences of infection with PVL
positive S. aureusrequire monitoring of food for this kind of
bacteria.

Methods: Since 2014, the German National Reference Laboratory
for Coagulaseositive Staphylococcincl. S. aureus (NRL-Staph)

has screened a8. aures isolates that were provided in framé o
the national zoonoses monitoring program or sent in for other
reasons, concerning the occurrence oflth& PV gene as marker
gene for PVL. AlllukSPV-positiveisolateswere furtherspa and
SCQOmectyped as well as characterized regarding their
antimicobial resistance profile by broth microdilution.
Additionally, whole genome sequencing allowed the detection of
further (hostassociated) virulence factors and tecipher
phylogenetic relationships.

Results In total, 31 S. aureusstrains have been idefidd as
positive for lukSPV (30/4144 investigated MRSA strains and
1/681 investigated MSSA strains). More than half of the strains
originated from studies that geted inported, farmed fish
(Tilapia, Pangasius n=13) or imported prawns (n=8). The other
lukSPV-positive isolates originated from beef (n=7) with half of
them being imported, and one each from chicken breast, insect
(lukSPV-positive  MSSA) and an unknew matrix Further
characteristics of the isolatedl e presented.

Discussion PVL-positiveS. aureusand especially MRSA are rare
in human clinical infections in Germany in contrast to -non
European countries and have been mostly described in community
aqquired aad travelassociated infections. Howevéne number of
PVL-positive S. aureusinfections is increasing. Our results
indicate that PVEpositive MRSA/MSSA are usually not found in
food and fooebroducing animals from Germany, even though
MRSA ratescan be gite high. In contrast, the rate of P\ositive
MRSA strains is relatively high imported food and could cause a
public health threat as clonal lineages differ considerably from
common livestockassociated MRSA strains in Germany.
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Occurrenceof lactic acid bacteria during spontaneos
sauerkraut fermentations

N. Torshizt, J. Griesg *C. Koold, A. Weil#, B. Bisping

'Hamburg School of Food Science/ University of Hamburg, Food
Microbiology, Hamburg, Germany

Introduction : Traditional sauerkraufermentation is the result of

the spontaeaus growth and activity of the microbiota of white
cabbage. In this study, the microtsimf lactic acid bacteria during
spontaneous sauerkraut fermentations was examined in the brine of
four fermentation barre|Jsnamely barrel A, B, F, and G. All four
fermentations were carried out under comparable conditions.
Sampling out of barrels A, B\nd G during the whole fermentation
time and out of barrel F during the first seven days gave an
overview d the diversity ad succession of the microorganisms.

Material and Methods Samples of the natural brine of the three
barrels A, B, and G were takéom the beginning to the end of the
fermentations and of barrel F during the first seven days. The pH
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values were measured.h€ samples were analyzed for lactic acid
baceria. Diluted samples were sprepldted on MRS agar with
natamycin and GYP agar WwitCaCQ and incubated at 30 °C for
three days anaerobically or aerobically, respectively. Optically
distingushable colonies we selected randomly. The isolates were
confirmed as lactic acid bacteria by Gram staining and catalase
test.

Isolates of lacticacid bacteria were identified by comparative
sequence analyses of the 16S rRNA genes. After enrichment of the
strains in MRS loth, extraction of the DNA, amplificatioaf the

genes by PCR and sequencing was carried out. The sequences were
analyzed usinghie Basic Local Alignment Tool (BLAST) within

the database of sequences of 16S rRNAs of the National Center fo
Biotechnology Ifiormation (NCBI).

Results Starting from he £cond day of fermentation high colony
counts of lactic acid bacteria were foundyieh correlated with the
decreasing pH value of the brines. Out of heterofermentative lactic
acid bacteria Lentilactobacillus diolivorans, Levilactobaillus
brevis Levilactobacillus parabrevis Leuconostoc citreum,
Leuconostoc holzadfe Leuconostoc mesenteroiddseuconostoc
mesenteroides ssp. jonggajibkimchij and Leuconostoc
pseudomesenteides were identifed. Out of homofermentative
species of dctic acid bacterid_actiplantibacillus fabifermentans
Lactiplantibacillus paraplanteum, Lactiplantibacillus plantarum
Lactiplantibacillus xiangfangensis Latilactobacillus curvatus
Latilactobecillus sakej Lactococcus lactis and Pedococcus
parvuluswere identified.

Mosty heterofermentative lactic acid bacteria were found in
barrels F and G during therdt stage of the fermentations.
Homofermentative species of lactic acid bacteria mostly replaced
heterofermentave lactic acid hderia in the later stages of the
fermertation in barrel G.

Discussion Diversity and succession of lactic acid bacteria
isolated out of spontaneous sauerkraut fermentations were different
in the Dbarrels. Succession of heterofermentativand
homofernentatve lactic acid bacteria during fermentat of
sauerkraut could be shown in barrel G.
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Development of the methodology and evaluation of the
sensitivity of a reverse hybridizationbased detection of
pathogenic bacteria on fresh produce

*S, Stelo'?, *R. Preyet, V. Haid!, D. Drissnef

!GenID GmbH, Life Science, Strassherg, Germany
2AlbstadtSigmaringen University, Sigmaringen, Germany

Introduction: Food safety plays an essential role in the food sector
and should be ensured to protect eaoness from health issues. To
facilitate safetyassurance in fresh produce, a new methodology
was developd, which is based on rapid DNA extraction and a PCR
with a following reverse hybridization. This methodology should
ensure a fast and uskiendly handlig. The PCR amplifies
speciesspecific bacerial DNA followed by hybridization, which is
based on prbe strips, visualizes the presence of specific bacteria
through colour detection. To test the sensitivity of this test system,
different bacterial concgraions were used, whidlerive fromthe
guiddine or warning values, respectively, of th&BM including
warning values for clinically relevant species. The aim of this
project was to develop a uniform methodology based on an adapted
combination of differen microbiological, nolecular ad
biochemi@al procedures and should be close to practicd an
everydaylife and thus lead to representative results. The strip
currently contains probes for six foadsociated bacterieBacillus
cereus, Listeria monocygenes,  Salmonella enterica,



Campylobacter coliC. jejuniandC. lari as well as th&schericla
coli stx1 and stx2 genes.

Method: Iceberg lettuce was used as experimental food samples,
which were spiked with different concentrations of bacteria. The
leafwash of lettuce samplesvas filteral through nemiranes,
which then underwent direct DNA exttem. The specific
bacterial genes were amplified by an adapted PCR and were then
used in the reverse hybridization. After different washing and
incubating stepshe signal was visualized by enzymatic reacti

To control the performance, gel electrophaisavas caducted.

Results: A uniform methodology for the facultative anaeroti: (
cereus, L. monocytogenandS. entericg and microaerophilicQ.
coli, lari and jejuni) bacteria wasdeveloped.The hybridzaion
strips showed a good sensitivity for loeoncentrabns that are
clinically relevant. The lowest concentrations, which are clearly
detected on the strips, are f@. cereus10'CFU/g, for L.
monocytogereard S. enterical®? CFU/g. In the case of éthree
Campylobacterspecies, the highest dilah level, starting from a
bacterial suspension with an optical density §&@Dof 1, which
could be detected was ‘10As an example, the result of the strips
for B. cereusis shown inthe figure. The strips3 and 4 are
representing the concentration!1TFU/g andshow the weakest
but still clear colour signal.

Discussion: The established assay represents a significant
contribution to the microbiological controf &resh plant products.

To make the probe basdappear more distinct, bacterial
concentrationgould beenriched so that any so far distinctly weak
bands could be strengthened. As a summary, the developed
detection method has good prospects of being frequesés in
quality corirol, espemlly in the food industry.

Fig. 1

Konjugatkontrolle

16S Pan Bacteria
Salmonella enterica
Escherichia coli 157:H7 stx1
Escherichla coli 157 H7 stx2
Listeria monocytogenes
Bacilius cereus
Campyfobacter jejuni

F

1

|

|

|

|

|

| |
| |

Campylobacter colf . \ ’
Campylobacter lan | [—4
Anlegelinie o ot o
1|23 S+6 i| 8 ’ J |
|
1 234|567|8A9]10|117i|
ZOLMP 271

Survival of foodborne pathogens in kitchen sponges and cress
contamination of surfaces

*S. Neuhau's S. H. Tauscl, K. Gulick®, N. Kérbe?? A. Hensel, S. Al
Dahouk* R. Dieckmann

!German Federal Institute fdRisk Assessment, Biologicafsty, Berlin,
Germany

2Robert Koch Institute, Berlin, Germany

3German Federal Institute for Risk Assessment, Berlin, Germany
“German Environment Agency, Environmental Hygiene, B&gmmany

Intro duction: Kitchen tygiene is onsidered as the last line of
defense to prevent foodborne infections. Kitchen sponges can be
massively contaminated with bacteria, leading to eross
contamination of foodtontact surfaces during the process of
cleaning. Even thagh foodborne pathogens drequently found in
kitchen spnges, there is limited knowledge on their survival and
spatial distribution within the sponge tissue. We aimed to analyze
the ability of foodborne pathogerie colonize kitchen spoweg
with an esthlished backgroud microbiot and to investigate the
risk of surface crossontamination through contact with
contaminated sponges.
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Material and Methods: We artificially contaminated sponges with
10 bacterial species commonly identified used kitchen spoges
including Acinetobacter spp., Moraxella osloensis and
Brevundimonas diminutato establish a suitable background
microbiota (dayd0). On d1, the spongesvere inoculated with
different doses ofSalmonella Enteritidis, Staphylococcus (S.)
aureus or Escheichia (E.) coli ranging fom 5x1¢ to 5x1¢
cfu/sponge (6x10 - 4.5x16 cfu/sponge section [13.2 éth
Bacterial uptake and colonization of the sponge tissue were
determined on dO, d1, d3, d7, d9 and d14 applying three
complementangppoaches: quantitive bacteriology, metageme
analysis and confocal lasescanning microscopy (CLSM) of
fluorescence in situ hybridization labeled bacteria. Sponges were
routinely incubated in a humidity chamber at 22°C. From d3 to d7,
sponges were incutet without humdity. The transér of
pathgers to surfaces by the use ablonized sponges was
analyzed by qualitative and quantitative bacteriological methods.

Results Even the lowest spiking concentrations testedEocoli

and SalmonellaEnteritids led to a stable @lonization of sponge
tissue reaching a plateau on d7 witl® cfu/sponge section.
Sponge desiccation between d3 and d7 had no influence on the
bacterial load. ForS.aureus higher spiking concentrations of
4.5x1¢ cfu/sponge section werenecessary for a steble
colonization. Cros-contamination of smooth surfas after brief
contact with a colonized sponge under moderate pressure was
observed for each pathogen that reached a cell density of at least
5x1C¢ cfu/sponge section. CLSM reved a heterogeneous
colonization of the spongéssue with partly dense patchef
multiple species on its surface. Metagenomic analyses identified
reproducible shifts in the sponge microbial communities dependent
on sampling time and experimental condition.

Disassion Our dda point towads the needof frequent
replacements or apmpriate sanitization of sponges to maintain
kitchen hygiene. The model established in our study can help to
identify suitable measures for a better sponge hygiene in
householdsand todevelop clearrecommendations for consr
protection.
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Tuberculosis associated with haemophagocytic
lymphistiocytosis (HLH)

*F. C. Bangg L. Sedlacek D. Schlutet, T. Welt&, D. Hoepef, F.
Ringshausefh M. Busci, N. Schaumarfp G. Biisch& K. M. SchmidtOtt®,
J. J. Schidt®, H. Shenk®, O. Wiesner

'Hannover Medical School (MHH), Institute of Medical Microbiology and
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2Hannover Medical School (MHH), Klinik fir Pneumologie und
Infektiologie, Hannwer, Germany

3Hannover Medical School (MHH),liik fur Gastroemerologie,
Hepatologie, Infektiologie und Endokrinologie, Hannover, Germany
“Hannover Medical School (MHH), Institute for Pathology, Hannover,
Germany

SHannover Medical School (MHH), Klinik fur &lien und
HochdruckekrankungenHannover,Gemary

Introducti on: Haemophagcytic lymphohistiocytosis (HLH) is a
clinical syndrome characterized by excessively activated
macrophages. Intensive care treatment is often required and
mortality is high. Secoraty HLH may be caused by various
infections.

Material: Data werecollected form reviewing the patient’s chart
as well as the hospital and laboratory information system.

Results A 32-year old female presented with fever, back pain,
pleural effusion, ascites, dnparesis of the dwer extrenties.

Sepss ard Pondylodisciis were suspected and initially she was
treated with Flucloxacillin and Ceftriaxon followed by Meropenem
and Vancomycin. Hamoglobin (6.7 mg/ dl) and thrombocytes



(37.000 /pl) were low, feitin was markedly increased (> 30.000
pg / 1). 11-6, CRP, PCT wez elevated. ENA (extractable nuclear
antigen) SSA/Ro- and antDNA-antibodies were positive.
Bronchoalveloar lavage (BAL) show&hndida dubliniensisstain

for acid fast bacilli (AFB) was negat. Bone marrow lipsy
reveakd haemoplgocybsis and granaima with epithelioid cells
and central necrosis. A kidndyjopsy showed glomeruli that
stained positive for IgA, 1gG, IgM, Clg and C3c, and revealed
tubuloreticular inclusions of glomerolandottelium. HLH and
systemic lupus erythematss (SLE) were diagonsed, and she was
started on immunosuppressive therapy (methylprednisolone,
cyclophosphamide, Itteceptor antagonist). However,
deterioration of the patient continued and she required intubation
and invasive ventation. Herferritin levelsrose to >80.00 ug/I.

Tomography of her chest revealed inflammatory infiltrations of the
right lung, as well as multiple enlarged mediastinal and axillary
lymph nodes. Biopsy of lymph nodes stained pesitfor acid
bacilli, nucleic acid amplificatio techniques (NAT) evealed
Mycobacterium tuberculosis complekhe patient received anti
tuberculous therapy with Rifampin, Isoniazid, Ethambutol and
Pyrazinamide. SubsequentlyMlycobacterium tuberculosisvas
culturedfrom both theymph node opsy and lte intial BAL. The
patient  improved on  antuberculous therapy and
immunosuppressive therapy could be tapered down.

Discussion This patient had TB presenting with HLH. She had no
history of SLE and the SLEe&turs might have resulted from
overactivation of the immune systm, as there was full recovery
after initiation of tuberculostatic therapy. High mortality of
tuberculosis associated with HLH has been reported exceeding
50% of cases. Here, early lymph node kipand BAL led torapid
diagrosis of TB, and instant treatmet of the patient with anti
tuberculous therapy.
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Auritidibacter ignavusmight be an overlooked cause of ear
infections

*T. Baht, A. Baumhogger G. Geid, S. G. Gatermariid

ML BochumGmbH, Bochum, Germany

2RuhrUniversityBochum, Department of Medical Microbiology, Bochum,
Germany

Introductio n: Auritidibacter ignavuswas first isolated in 2011
from a 28yearold man with fulminant otitis externa. Since then,
the species has receivelittle attention. Terefoe, limited
informaton is available about this ear pathogen so far.

In our diagnosticristitute, the species was first detected in 2021 via
16SPCR in a cultureegative tissue sample from a patient with
mastoiditis. Since # speies was added to BrukerALDI
databasdn April 2022, the species has been identified multiple
times, so far nly from ear canal and mastoid specimens. This
suggests that this litlenown species may cause ear infections
more frequently than previoussgsumed.

Methods: The stréns originate from clinical samples of patients
with ear infections, submitted by atiary hospital for diagnostic
purposes. The isolates were identified by MAEDIF MS
(Bruker). The MIC of the strains was determined \ieoth
microdilution. The resultsvere interpréed according to the non
species related RRD breakpoints of EUCAST. Feubstances for
which no corresponding breakpoints were available,
interpretation was based on typically sensitive bacteria instead.

the

Hybrid assemblies werereated 6r all straing ushng sequencing
data from an lllumina and an Oxford Nanopore sequeritiee
chromosomes were annotated with PATRIC to identify antibiotic
resistance genes and virulence factors.
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Results Pinpoint colonies gw afte 16 hours, colonies of tnm
after 40 lours. The isolates were morphologically indistinguishable
from corynebactéa or coagulas@egative staphylococci.

All strains were susceptible to all bdéetam antibiotics (except
oxacillin), trimethoprimsulfamettoxazole, tigecydhe,
vanomycin, teicelanin linezolid and rifampicin and resistant to
oxacillin, fluoroquinolmes, fosfomycin and mupirocin. In contrast,
gentamicin, erythromycin, clindamycin, fusidic acid and
daptomycin were sensitive in someagts and resistant in others.

PATRIC predictel a highly conserved resistome in all strains.
Further, the virulence famticl was detected in all strains.

Discussion Auritidibacter appears to be intrinsically resistant to
oxacillin, fosfomycin, mupirocin and faroquinolones. Tis can be

a problem,as earinfections are frequently treated topically with
fluoroquinolones. istead, cephalosporins could be a good option
for empiric therapy, as these are usually well tolerated and no
resistances have beenelfged todate.

The virulence factoicl, which encodes the glyoxylate cycle key
enzyme isocitrate lyase, can hélpignavusto persist in the body.
Hereby, the species could possibly also lead to chronic ear
infections.

Since the species seems to grow slowly acahnot be
distinguished mephologically from bacteria in the local flora, it
would be advisable to incubate eamnples for two days and to
carry out differentiation even in bacteria with inconspicuous
morphology grow.
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Isolation of Pseudglutamicibacter cumminsiifrom clinical
outpatient samples

*L. Muller?, C. J. TéllezCastillo', N. Wagnet, A. K. Rekendt, P.
Behrndt, R. Rujbt, C. Scharmarin

Praxis fiir Labormedizin und Mikrobiologie, Mikrobiologie, Bochum,
Germany

Introduction: ~ Pseudoglutmicibacter cumminis (formerly
Arthrobader cumminsi) is a coryneform Grarpositive aerobic
bacterium commonly found in soil. Its role in the pathogensdsis o
infectious diseases is poorly understood, and there are fewsepo
of P. cumminsior Arthrobacer spp as the cause of infections. We
evaluated the epidemiological characteristics Bf cumminsii
isolates from outpatients and determined the antimialobi
susceptibility.

Methods: Specimens were cultured using convendl methods.
Identification of ladteria was perfaned at gensiand speeis levels
using MALDI-TOF. Antimicrobial susceptibility testing (AST)
was performed for 16 antimicrobials using theth microdilution

MIC method. Results were interpreted using E8JAbreakpoints.

MIC 50- and MIC 90-values were calculated for all tested
substances. The patient cohort was differentiated by sex and age
(15-year intervals). Demographic and patients" deg¢ge extracted
from the LIS MOLIS (v. 4.40) and statistics suiteyBASE®
(v.6.2023.01.01).

Results We isolated 11@. cummingifrom clinical samples from
January 2021 to February 2023. Female patients contributed
65.5%. Most specimens were found in #8ge ranges 604; 27.5%

and 7589; 23.2%.P.cumminsiiwas detect& in 58.6% urine
samples, 8.1% wound swabs, and the remaining 11.2%amgles

from varying origins. In only two cases it was found in pure
culture, in urine and knee synovial fluid samplemost cases?.
cumminsiwas detected in a mixed culture wischerichia coli
(33.6% of all samples), Proteus miabilis (25%) or Enteracoccts



faecalis(10.3%). Susceptibility (S) dP. cumminsiwas tested for
b-lactam antibiotics (97.4% S), linezol{ei8.1% S) and quinolones
(43.9%S). AST was conducted on 46.6% of isolates.

Discussion: P. cumminsiihas not been described as inhabiting
human skin or mucous membranes. Nevertheless, in our Btudy
cumminsiiwasmostly detected in urine samples fromayldvomen

(O 60 years) alongside at | east
being able to consideP.cumminsii as contamination of the
sample. However, in cases of a pure culturd®>oEumminsii its
pathogenior colonizing role should be considered,described in
different studies. AST showed. cumminsiibeing susceptible to
most of the tested substanceB. cumminsiiis most likely
eradicated during the antibiotic treatment of other bactéaathis
reaso, this type of study is important to dedi the pathogenesis of
this type of bacteria and to monitor resistance patterns in probable
underdiagnosed emerging pathogens.
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UV-C Lamps for Disinfection of Neonatal Incubator Surfaces
A Comparison of Effectiveness and Material Compatibility
*H. During!, T. Mally?, T. Westerhofi, F. Kipp', C. Stein
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Exploitation, llmenau, Germany

Background: Neonatal incubators are essential for providing a
controlled environment for premature or low birth weight infants.
However, they can also act as reservoirs for pathogenic
microorganismsposing a signitant infection risk. The toxicity of
disinfectants prohibits their use while incubators are in operation
presenting an ongoing challenge for achieving safe and effective
disinfection in the neonatal intensive care unit.-G\irradiation is

a nonchemicaldisinfection method with the potential to eradicate
microbial surface contamination in hospitals. \@Vlight-emitting
diodes (LEDs) have advanced, offering a flexible aggpion due

to their physically small size, making them attractive feedical

use ompared to lowpressure mercury vapor lamps (LP) as a UV
C light source. We evaluated the efficacy of {QVLEDs for
disinfecting incubator surfaces and compared the stabift
incubator materials exposed to W¥light from both LED and LP
lamps.

Method: Polyvinyl chloride (PVC) and polymethyl methacrylate
(PMMA), commonly used in neonatal incubators wereoseg to
UV-C light from LP and LED sources. The samples were treated
with a UV-C dose of 20 MJ/m2, equivalent to five years of
irradiation at 15 kJ/m&vith five weekly exposures. Subsequently,
we conducted microscopic examinations, FARR analysis,
water contact angle measurements, and color assessments.
Additionally, weevaluated the efficacy of UZ LED disinfection
against three diffent organismsE. coli, S. aureusandE. faecalis
using test carriers made of PVC and PMMA. These carriers were
inoculated with microbial contaminants, airied, and exposed to
265nm WV-C light at a dose of 16J/m2.

Results The utilization of UMC LED treatment haproven to be
highly effective in disinfecting all three bacterial strains, resulting
in an inactivation 6> 5 log10. However, it is important to note
that PVC surfaces shad visual changes, such as tarnishing, due
to irradiation. Infraredspectrum angkis revealed an increased
intensity within the spectrum, indicating the presence of
plasticizers. Both PVC and PMMA exhibited increased
hydrophilicity without significant car changes. On the other
hand, PMMA surfaces experienced significaohanges and
deterioration when exposed to LP lamps, with visible tarnishing
and stickiness. It is noteworthy that nalsieffects were observed
when utilizing LEDs.
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Conclusiont Our study @monstrated the efficacy of U€ LED
treatment in disinfecting neots incubato surfaces contaminated
with pathogens. However, PVC surfaces exhibited material
changes, suggesting potehtdegradation regardless of the 4@V
source. The use of LP lamps ynasult in significant deterioration

of PMMA surfaces, making these of LEDs amore favourable
option for neonatal incubator disinfection. As such, it is crucial to
caellly evalyae sulibiliy, of YUf Az 4 dsgiection Betigd: ¢ ¢ |

before imple atian
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Environmental persistence of vancomycin resistant éarococci
in the hospital setting

*J. S. Schneidé&rS. Hartnet, C. Boing, S. Kampmeiér

tUniversity Hospital Miinster, Institute of Hygiene, Munster, Germany

Question Vancomycin resistant emtococci (VRE) pose a serious
threat to the hospital settingyhereby patiet surroundings and
contact surfaces are potential sources of transmissionieStud
focusing on the transmission of VRE demonstrated that VRE of
certain multilocus sequence typinBIl(ST) sequence types (ST),
namely ST80, ST117, ST192 and ST288 predommantly found

as microbial contaminants of surfaces in the hospital environment.
Hence, we here examined whether VRE of different ST vary
regarding their properties of persistence the hospital
environment.

Methods: VRE of the most prevalent TS in the hogital
environment, namely ST80, ST117, ST192, ST203, ST721 and
ST1489 derived fnm hospital inpatients and contact surfaces were
analyzed. In order to investigate the persistenceVBE on
surfaces, plastic trays were contaminated and inculaat@gC for

24, 48 and 72 hours with each strain. The numbers of remaining
bacterial load ws quantified using CASO contact agar plates. In a
second setup, the resistance of VRE of the aloosrgioned MLST

ST to the disinfectants glucoprotamine (IncidinTplus) and
peracetic acid (Schulke mikrozid® PAA wipes) was investigated.
Surfaces were con@nated and disinfected with the respective
agent in a damp wipe manner. After evaporation of thdiexpp
disinfectant, the remaining contamination was sampled
quantitatively using CASO contact agar plates. Finally, we
produced mixed solutions, each coniag one colony of ST117
and one colony of one of the other MLST ST in liquid culture
medium. After hcubation overnight, surfaces were contaminated
with the bactgal solutin. Contact sampling was performed after
24 hours with CASO agar plates. After utzation, five CFU were
isolated randomly from each CASO agar plate in two technical
replicates and djected to characterization of ST via whole
genome sequencing.

Results Suvival rates of VRE did not differ significantly after 24,
48 and 72 hours of inbation neither depending on their ST nor
their origin (patient vs. hospital environment). The effeft
disinfectants on VRE load differed significantly (p<0.001).
Glucoprotanine and peracetic acid caused a reduction of the
bacterial load by an average ©8.17% and 100%, respectively.
The decrease in bacterial load after disinfection did not differ
significantly with respect to the ST. In all mixedlture
approachks, types therthan ST117 were identified predominantly.
In combination with ST203 and ST198ST117 was identified in
only around 10% of sequenced colonies, while ST117 was not
detected in cofvination with ST80, ST192 and ST721.

Conclusiort Our preliminay resultsdo na suggest a ST specific
survival or persistence advantage of VRE in the habkpit
environment. Further in deptlesearch is necessary to investigate
microbial factors of VRE that antribute to environmental
persistence and selective advantaigethe lospital environment.
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Mirror, Mirror on the wall, who is the fastest of them all? T
The problem of C. achesas target organism in microbiological
quality control testing of celkbased preparations

*P. M. Mauret, G. Franké E. M. Klupp!, C. E.Belmar Campo’s B.
Knobling?, H. Buttnet, L. Carlsef, A. Hoffmanrt, J. K. Knobloch
tUniversity Medical Center HambgiEppendorf, Institute of Medical
Microbiology, Virology and HygieneHospital Hygiene, Hamburg,
Germany

Introduction : Paul Ehrlich Insitute approval for the amufacture

of cornea tissue preparation (ctp) requires method validation of the
microbiological examination according to the European
Pharmacopoeia (Ph. Eur.) using an automated eulystem to
detect test strains in ehpresencef the celtbased produc Slow
growing bacteria species &utibacterium acne¢C. acne} are a
challenge in this setig, especially due to potentially inhibiting
effects of the preparation used. Besides the menti@hedcnes
ATCC 11827 strai, the Ph.Eur. also opens the usef other
strains. Therefore, we compared the time to detection (TTD) in a
semiautomated blood tture bottle system (BACTEE FX) of 24

C. acnesstrains, preferring clinical isolates.

Material and Methods Anaerobic blood @lture botles (bcb)
were spiked vith less than 250 CFU of 28. acnesstrains and
incubated until positive or for up to 14 days.o Ttest
reproducibility, this procedure was repeated 4 times for 5 strains
with the fastest (fgstrains), respectively 4 stre with tre slowest
initial detectdle growth (sestrains). To compare the TTD also in
the presence of the ctp the 5dfyains, 2sg-strains and the control
strain ATCC 11827 were spiked into atpntaining and non
containing bcb, and then incubated umdsitive or for up to 14
days.

Reailts: The initial repeated measurement without addition of ctp
to bcb (n=5) showed a spectrum ®TD from 164,3h to ne
detectable growth within the default 386The 5 fgstrains had an
average TTD of below 259 (meamin=190,56h,
meamax=242,48h). For further examinations 2 sgfrains were
excluded due to repetitive non detectable growth (4 qof 5)
respectively a standard deviation (SD) higher than 50. The
remaining 2 septrains sbwed repetitive a high TTD
(meamin=308h, meamnx=32004h). The repeatedneasurement
(n=2) of the TTD with and without addition of ctp to the bcb, the 8
C. acneq7 isdates of the further examination plGs acnesATCC
11827) showed a higher TTD in bcb with ctp. 4 of the 5tfgins
showeda lower TTD in bcb containing ctphtan the sestrains and
the C. acnesATCC 11827. TheC. acnesATCC 11827 was
detectable in one owf two bcb without ctp and not detectable in
those containing ctp during the defdirte slot of 33eh.

Discussion The Ph. Eu suggsted ATCGstrain wa& non
detectable in cfgontaining bottles, which is consistent with the
predescribed high TTDof C. acnesand leads to a problem for
laboratories doing microbiological quality control. We could
demonstrate that certa@ acnestrairs have a lower TTDhian the
ATCC-strain. Given the possibility of using oth@r acnesstrains
for quality control, an alternative, weltharacterizedC. acnes
strain could improve quality control atidus the care of patients in
need of conea tragplantdion.
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Exploration of architectural interventions for nosocomial
infections prevention in emergency departments and intensive
care units- An expert interviews based study

K. Schwar2, *N. Kucheryavj A. Karclt, Gustavo Hernandez Mefi&d.
Kabd, A. Bludad, Julia Moellmani, Berit Langé, Alexander Kuhlmann
J. Holzhauseh S. Scheithaert

tUniversity Medical Center, Georgugust University Goéttingen,
Department of Infection Control aridfectious Diseases, Gottingen,
Germany

2Universty Hospital Minster, Institute of Epidemiology and Social
Medicine, Minster, Germany

3Technic& University of Braunschweig, Institute of Construction Design,
Industrial and Health Care Building, Braunschweig, Germany
“Department of Epidemiology, Helmho@ientre for Infection Research,
Braunschweig, Germany.

SFaculty of Medicine, Martin Luther University HalWittenberg, Halle
(Saale), Germany.

Background: Nosocomial pathogen transmission remains a big
challenge for hospitals, specifically at criticainits like the
emergencydepartmeh (ED) or the intensive care unit (ICU).
Architectural measures may be an effective preemptive approach in
reducing the risk of such transmissions. This study aimed at
exploring suitable interventions for infection pretien tha might

help in leducing pthogen transmission in each ward.

Methods: We applied a mixednethod approach using qualitative
interviews, modiled CATI (computer assisted zoom interviews)
and ranking surveys. Physicians from critical wards and aotbite
(G1) thereby identifed highrisk situations and suggested
architectural interventions. Experts on Infection Prevention and
Control (IPC, G2) later evaluated the resulting information and
estimated transmission risks according to G1 assumptions,
focusng on SARSCoV-2, Pseudomnas aerumosa and
enterococci. Finally, another group of IPC experts (G3) reflected
specific transmission routes and putal impact of identified
interventions.

Results A total of n=34 (G1), n=13 (G2) and n=7 (G3) experts
competed the interviews. Inthe ED seing, most SARSCoV-2
transmissions were expected during "shock room treatment" with a
minimum risk of 5%, while the interventions "increase of the air
exchange rate" and "increase of the room's volume" were evaluated
to be the teoretically mosteffective (both 20%). ForP.
aeruginosaand enterococci, most transmissions were expected
during the "regular treatment"06% and 1.3% median risk
respectively), with the most effective intervention being "room
separation” (42%ral 51%, respectively).

In ICUs, thehighest transmission risk was expected during "time
spent in a shared patient room" for SARSV-2 (minimum risk
5%), andP. aeruginosg3%). In contrast, "invasive treatment" was
mainly expected risk for enterococcahnsnission (median risk
3%). The mat effective measure for all three pathogens was "room
separation” (85%, 83%, 80%, respectively).

For both wardsG3 estimated health care workers to attribute for
more transmissions compared to patients. While intervessiuch

as increasing thair exclange rate or increasing the overall room
size were considered to be most effective for reducing SBR&

2 transmission, the separation of mibléid patient rooms into
singlebed patient rooms, and the removal of sinlanfipatient
rooms were juded to bemost effective P. aeruginosaor
enterococci transmission prevention).

Discussion Expert opinion of architecturénterventions may help
understanding procedures aimed towards reducing ED and ICU
pathogen transmissionefaation of care rooms @re judgedo be

most effective for all pathogens in the ICU and for bacterial
pathogens in the ED. It remains elusive whether this is feasible
without hampering adequate care procedures and increased cost.



Further work is therefer required to investigatsuch inteventions
in a realworld setting.

PRHYP 279

Implementing a personalized feedback report on outpatient
antibiotic prescribing for physicians from high volume
prescribing specialties in the statutory health insuranceextor,
Germany 2023

*S. B. Schink, A. MlaouhiMduller?, T. Eckmanns M. Abu-Sint, J
Schleeff, J. Hermes

'Robert Koch Institute, Nokomiale Infekionen, Surveillance von
Antibiotikeresistenz undverbrauch, Berlin, Germany
2GKV-Spitzenverband, Natial Asscciation of Statutory Health Insurance
Funds, Berlin, Germany

Background: Approximately 85% of all antibiotics in Germany
are prescribed to gpétients. Physicians in the outpatient sector are
thus a group highly relevant to best practice presgyiband
antibiotic stewardship measures in Germany. Individualized
feedbackon presabing habits on a nationwide scale has not been
available thus far. We explored means to provide individualized
feedback to increase awareness.

Methods: We sought partnersvho cailld (1) provide data on
antibiotics prescribed in Germany and (2Filitate a feedback
reporting mechanism compliant with data protection.
Individualized reports should be concise and provide timely
feedback to physicians from medical specialtieshwa hgh
volume of antibiotic prescriptions.

Results: We partnered withhe Natiorl Association of Statutory
Health Insurance Funds (GKSpitzenverband) which receives
reimbursement data of all prescriptions to patients with the
statutory health insurae, i.e approx.87% of the populatioriThe
Joint Monthly Drug Utilisation System (&V-Arzneimittet
Schnellinformation [GAMSI]) provides quarterly refgoto approx.
100.000 physicians in Germany via the Association of Statutory
Health Insurance Physiciafikass@arztliche Vereinigungen). We
selected the JO1 group of the anatahtheraputicchemical
classification (ATC) as the most relevant in terms of total volume
of antimicrobial prescriptions.

A personalized report consisting of 3 tables and 3 graphde
included in all quarterly reports for physicians treating outptgie
in speialties with high prescription volume (primary care, internal
medidne, paediatrics, obstetrics/gynaecology, -masethroat,
ophthalmology). Physician peer group is uded conparative
benchmarking.

The number of prescriptions issued is shawer time,by patient
age group, and by ATC group. The WHO"s AWaRe ("Access
Watch Reserve") classification[1] is used to show the proportion of
"access" drug prescriptions among alttibidtics. The ratio of
narrow to broadspectrum antibiotics focuses drest pratice
prescription habits. A table with the most frequently presdribe
antibiotics, including their AWaRe category, reflects the scope of
each physician"s prescribing repgré. Al data are shown in
comparison with the respective peer group.

Conclusion: For the first time, an individualised antibiotic
prescribing report for selected specialties will be offered
nationwide starting in mid 2023. Integrating 3 pages on atitibio
useinto an existing report is a novel and sustainable method to
provide individualized feedback. While we cannot comment on (1)
the number of presigtions as denominator patient data is
unknown and (2) the appropriateness of prescribing as patients"
diagnoss and comorbidities are unavailable, we aim to raise
awareness andncourageeflection and discussion on prescribing
habits.
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[1] https://www.who.int/publications/i/item/202dware
classification
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Evaluation of MLST ST117 as an indepedent risk factor for
VRE long-term colonization

*L. Behrend C. Boing, S. Kampmeiér

tUniversity Hospital Munster, Institute of Hygiene, Munster, Gegnan

Introduction : Vancomycinresistant enterococci (VREhave
become a major concern for public healtparticubrly in
healthcare settings. Hospitalised patients with VRE colonisation
are often subjected to extended hygiene measures, such as isolation
and the use of protective equipment. In the absence dftieée
decolonisation measures for VRE, it is esgsary @ wait for the
spontaneous clearance of the VRE carrier status to end extended
infection prevention measures. In a previous study, our group
devebped the PREVENTcore to assess the risk for a ldegm
persistence of VRE carrier status in VREarosed ptients based

on clinical factors. However, we hypothesize that the -iemm
colonization may depend also on pathogen associated factors.
Hence, we here investigated whether patients colonized viRtg V

of the Multilocus Sequence Typing (MLST) seque tye (ST)

117 are at higher risk for a VRE lotgrm persistence.

Materials/Methods: Over a tweyear timeperiod (October 2016
October 2018) all geents that were admitted to the University
Hospital Minster with a history of VR{Eolonization were
included n our study. Clinical risk factors were recorded, and VRE
screening was performedpon admission, defining patients as
long-term carriers if still colonized > 10 weeks after first detection
of VRE. Aspart of our routine surveillance for multidrugsistan
pathogens, all firsime VRE detections were subject to whole
genome sequenadn(WGS). Based on the WGS data, the MLST
ST117 was determined.nivariable and multivariable statistical
analyses wer@erformed, investigating whether ST117 carrigge
an irdependent risk factor for loAgrm VRE persistence.

Results In total, 341 patiets with a history of VRE colonization
were included in our study. Of these, 160 (47%) showed a VRE
long-term colonizabn status. 220 patients could be identified as
MLST ST17-carriers (65%) of whom 100 were defined as VRE
long-term carriers (45%). Univeable analysis comparing VRE
long-term and shofsterm carrierswvith and without carrying MLST
ST117 showed no signifioadifferences (p = 0.464). Furthermore,
multivariable analysis including MLST ST117 and known
independent risk factors for losigrm VREcolonization (age of or
over 60 years, respectively, hematocological disease,
cumulative antibiotic treatment forver 4 weeks, and VRE
infection) was not signifiant, ether (p = 0462).

Conclusions Our study could not confirm MLST ST117 as an
independent risk factor for longerm VRE carriage. Further studies
are required to identify other pathogemsociated risk faars
contributing to a persistence of VRE colpation
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Interactive hygiene training using license free open source
software

*M. Eisenmanh V. Rauschenbergem. Krong-?

$Julius Maximilians University of Wiirzburg, Infection Control and
Antimicrobial Stewardship, Wirzburg, Germany

2Julius Maximlians University of Wiirzburg, Institut fur Hygiene und
Mikrobiologie, Wiirzburg, Germany

Background: Digital, interactive learning fonats have bmme
increasingly popular in medical education as opposed to classic



teaching methods such as froatissteaching. However, not only
medical students can benefit from modern learning methods.
Hygiene trainings that are mandatory in many theale facilities

can also benefit from digital learning formats. This allows medical
students and healthcare praiemals to learn about hygiene
measures and infection control procedures through-psekid
online formats. But especially in resowgaited settingsthe
implementation and integration of such formats might bear a series
of technological and financial alenges.

Methods: We developed an interactive hygiene training using only
license free, open source software. The hygiene training was
mainly developed using the HTMB package (H5P) based "course
presentation” content type. H5P content can be integratea i
variety of different Learning and ContenManagement systems.
Here, the content has been created in a Mebated Learning
ManagemenBystem. Thecourse presentation was rolled out to
employees of a tertiary care hospital in Germany such as nurses,
physicians ard technical assistants as well as medical students in
the clinical part of their studies.

Results The hygiene training was deepled with thematic
emphasis on basic hygiene measures. It includesepoeded
videos on personal protective equigmh PPE) handling, port
handling and hand hygiene amongst others. Interactive elements
such as quizzes on hand hygiene indications, muliy desisant
organisms and virtual ward inspections were integrated into the
interactive presentation format. Ditelcinks to documents in the
in-house quality management software were added as well.
Participation could be verified with Moodle reportimmpls to be

able provide feedback to clinicians.

Conclusions H5P-Interactive Course Presentations in Moodle
LearnManagenent-Sysems are a feasible, lethreshold and cost
effective way to not only allow medical students but also
healthcare professionals téearn alout infection prevention
measures in mandatory hygiene trainings. As opposed to
commercially or publicly asilable soluions, this type of content
can be easily replicated by infection preventionists in different type
and sized settings. In order suit and teach facilitgpecific needs
and regulations the content can be modified accordingly.

Fig. 1

Haufige Beruhrungspunkte

Finden Sie auf dem Bild Kontaktpunkte, auf die bei der Desinfektion durch den Anwender geachtet werden soll
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Fig. 2
Ziehen Sie die Indikationen an die richtige Stelle!
-
&+ Indikationsquiz €772 al
PRHYP 282

Contamination risks of infant nutrition for premature and
newborn infants in hospitals: Evaluation of workflows based
on Interviews with interdisciplinary experts

*T. Arteltt, A. M. Koster, J. M. Kosub, C. Knor?, E. Haunhorét S.
Schethaue®

tUniversty Medical Center, Georgugust University Goéttingen,
Department of Infection Control and Infectious Diseases, Gottingen,
Germany

2Lower Saxony State Office for Consumer Protection and Food Safety
(LAVES), Oldenburg, Germany

Question Crondacker sakazakiihas been documented as a cause
of life-threatening infections, predominantly in neonates,
presumably caused by contaminated infartition (IN). There are
various risk factors and specific areas with increased risks for
transmission of @athayens on neontal intensive care units. These
include the kitchens, where IN is prepared for premature and
newborn infants, who are particularly susceptible to Hospital
Acquired Infections (HAI), associated with an increased risk of
mortality.

Our issuein the present wrk was to evaluate the different
processes existing in handling of human milk and formula for
newborn infants regarding risks of damination and potentially
subsequent HAI.

Methods: We conducted qualitative problecentered interviews.

A maximum variation sampling was chosen in order to be able to
combine the various practical experience of the experts. After
consultation with the data protection officers and a clearance from
the ethics committee, two scientists interviewed a total o& nin
experts (2022/@/282022/06/22), who work on neonatal wards of
hospitals in Lower Saxony (neonatology/pediatrics), are members
of a public healthservice or work as medical specialists in
infection prevention and control (IPC). The interview partnerggav
informed and witten consent. The interviews were recorded,
transcribed, pseudonymized and coded with the assistance of
MAXQDA software.

Results The interviewees, responsible for centralized (usually
supplying several wards with IN) or decentralized INicliens
(locateddirectly on the ward) pointed out the differences between
the two systems: not only the processes differ, but also the
jurisdiction of the regulatory authorities. This requires a target
groupspecific definition for internal guidelines afal supervisory
authorities' checklists for process optimization. They listed what
they considered to be the greatest risks for contamination of IN in
clinical settings (Table 1: Ranking (1=highest risk, 12=lowest
risk)). Secondly, they suggested modifioas ad possibities for
optimization of processes to reduce the risks of contamination
(Table 2: Potential process optimization). Disruptioms the
organizational process were named as the greatest risk, followed by
employees as the "human factor" ameter. The expets see the
greatest benefit for process optimization in compliance with proper



hygiene measures, adapted concepts and a better involvement of interviewed abouthe current general surveillance organisation,

the parents.

Conclusions Regarding the differences between different
hospitals and centralized nsas deentralizel IN kitchens,
respectively, consistent standards and process optimization should
be developed to avoid contamination of IN foremature and
newborn infants and to reduce the risks of HAI and
outbreaksFurthermore it is necessary to dditsh a Hazard
Analysis and Critical Control Point (HACCP) concept to identify
and control critical situations during the named processes.

Fig. 1

Rank | Source Median

Disruption in the organizational process 2

3 Water 3 4

4 Vessels 3.5 4.5
5 Surfaces 4 41
[ Parents 45 43
7 Devices 5 b4
8 Additions, ad hoc 6 5

9 Paths 6 6.6
10 Additives, commercially dosed 7 6,2
11 Air 8 7
12 Other patients 9.5 8.5

Fig. 2

Ideas for reducing the risk of contamination

“Good hygiene”, proper hand hygiene, adherence to cleaning and disinfection schedules | 4

Labeling systems, regular inspection of food warehouses, milk labeling 3

Handout for parents, pass-through to prevent parents from accessing decentralized 3
kitchens, restrict access altogether, milk pumps: evaluate concepts and allow only
equipment with check valve

Schedule time and rest for employees 2
Promote and control personnel hygiene 2
Persennel separation and/or segregation of duties of the station and the kitchen 2
Provide/review empleyee training, proper hygiene and food on a regular, mandatory 2
basis

Use hot water, monitor rapid cooling, centrally monitored refrigerators, ensure cold chain, | 2
install air conditioners

Use sterile milk products, prefer single-use devices 2
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Current state of digitalisation and automation of infection
prevention and controlin German clinics

*M. Eisenmanh V. Rauschenbergef;, M. Kroné?

1Julius Maximilians University of Wirzburg, Zentrale Einrichtung
Krankenhaushygne und Antimiobial Stewardship, Wirzburg, Germany
2Julius Maximilians University of Wiirzburg, Institut fdygiere und
Mikrobiologie, Wiirzburg, Germany

Background: Surveillan@ of healthcare associated infections is a
cornerstone of infection prevention and control. alttecare
associated infections are relevantly contributing to patients"”
morbidity and mortaty. In German hospitals, the majority of
surveillance efforts has bedeavily relying on manual processes
like manual chart review.

We aimed to asess the currenstate of digitalisation and
automation in German hospitals of different care levels.

Methods: Semi-structured interviews with healthcare professionals
were conduted between December 2022 and January 2023 to
capture a snapshot of the current surveillanmgamisation and
digitalisation in infection preventioand control. Healthcare
professionalsfrom sewen hospitals of different care levels were
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access to digital data sourcexcess to softare specifically for
infection control, most timeonsuming steps in the surveillance
processif there are plans to implement automatic solutions, and
perceivedmpediments for the implementation of such solutions.

Transcription and qualitative analysiktbe interviews were done
using MAXQDA 2022.

Results General surveillance organisation, axto digital data
sources and software specifically for infectionnirol varied
notably, not only between different care levels but also betwee
different hospidls in the same care level. Outside of research
projects, neither automatic software nor siolos utlising artificial
intelligence have been implemented in ida routine. Where
specific software to aid infection control is used, experiences and
perceved usefulness for clinical practice varied. Stated
impediments for implementation comprondsiandal, technical
(data quality, data integration) as well asguiatory (data
protection) reasons.

Conclusion  While an increasing amount f o healthcare
profesionals in infection prevention and control are having access
to digital data sources and faware to specifically aid the
surveillance of healthcare associatedections, the surveillance
process is still in large parts relying on manual labour. Evargtino
the pandemic has been a catalyst for the digital transformation of
clinical processes a@nmany popmising solutions are becoming
available there is an implemtation gap in clinical practice.

Especially healthcare facilities of loweare levels face thneed to
overcome obstacles through interdisciplinary cooperation to
transform their survliance pocess.
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Standardized compliance assessment for infection prevention
measures when using peripheral venous catheters reveals
specific need for training

*V. Rusinovich, Y. Rusinovich, I. F. Chaberny S. KolbeBusch

! _eipzig Univerdly Hosptal, Institute of Hydgene, Hospital Epidemiology
and Environmental Health, Leipzig, Germany

2Leipzig University Hospital, Department ofseeral, Transplant and
Vascular Surgery, Leipzig, Germany

Introduction: National guidelines for the preventioof PVC-
associatedinfections describe evidenebased measures for the
insertion and care of PVCs and are adopted +ihommse standard
operating procedures. The aim of this study was the development
of a standardized method for determining compliance ditiad to
examining the selfreported knowledge and degree of
implementation of infection prevention measures among healthcare
providers (HCP) regrding PVC management.

Methods: We developed a checklist based on the recommendation
from the German Commissimn Hogpital Hygiene and Inéction
Prevention at the Robert Koch Institute (KRINKO) on the
"Prevention of infections arising from vascular catheters". We
evaluated five parameters on a dichotomous scale: the insertion
site, the dressing, the presence otahete extensionset, the
presence of a plug and the documentation of catheter insertion. The
checklist was applied to 14 normal wards in 2048d after
feedback of the results was given to ward staff, was used again in
2020 on the same wards. For tlerospetive dataanalysis,we
developed a new instrument called Ry@ality index (PVCQI).

After completing the second evaluation, we carried out a survey
with a custorrdesigned standardized questionnaire for the
observed wards" HCP.



Results: The evalution of 627 PVCs sbwed a sigificant increase

in compliance related to the presence of an extension set (p=0.049)
and the documentation (p<0.001) the second investigation
period. The mean quality index of 14 wards increased significantly
from 4.7 in 209 to 66 in 2020 p<0.003).We identified one ward

with a low PVGQI in both periods (1.85 in 2019 and 2.18 in
2020).The PVEQI allows both the comparison between different
observed wards and a comparison of the results of different
periods. The survey piciparts (N = 82)were sliditly aware of

the inhouse standard operating procedure, with a mean of 4.98 on
a 7-point Likert-scale (1 = not awar& = completely aware). Only
62.2% of the participants knew that the documentation of the PVC
insertion procdure is necessary, but the awreness of
recommended measures was better for PVC placement than for
PVC care.

Conclusion: The PVGQI is a valuable tool for the assessment of
compliance regarding PVC management in daily practice and can
reveal knowledge gapmd ladk of guidelne adherece in distinct
teams. Feedback for the ward staff regarding the results of
compliance assessment improves PVC mamagé Taking the
PVC quality index into account, wards could be specifically
selected for targeted surveillanc
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Tailoring implementation interventions of three orders in
infection prevention and control (IPC): an extension of the
logic model IPG-CASCADE to include tailored interventions
for the senior management level

*T. von Lengerkg I. F. Chabemy?

'Hannover Medtal School (MHH), Department of Medical Psychology,
Hannover, Germany

2Leipzig University Hospital, Institute of Hygiene, HospEgidemiology
and Environmental Medicine, Leipzig, Germany

Question: Implementation interventions in infectprevention and
control (IPC) differ by their recipients. The cascadic logic model
IPC-CASCADE [1] has distinguished two target groups: front line
workers directly involved impatient care anan the midlevel of
management, IPC professionals as proxy gerts,
i.e.,implementation support practitioneWhile in both cases,
implementatiorinterventions aim to promote compliance with
clinical interventions to prevenhbealthcareassociated infections
(HAI), their tailoring may be vastly different, e.g., dioedifferent
behavioural outcomesloovercome this gap and improve
conceptual clarity, IP@ASCADE distinguished between
interventionBY IPC professionalsOR front line workers, and
interventions BYthe senior managemeROR IPC professionals
(first- and second-order mplementationinterventions,
respectively). However, so far the model did not include
interventions FOR senior managers.

Methods: Logic modelling.

Results: The extension of the model's basic logignproving
professional practice on a giféc level by adiressing its
prospectivelyassessedeterminants by interventions tailored to
thespecifictarget group by selectirgppropriatébehaviour change
techniques to senior managers is unproblematic. However, certain
specificities have to belken into accountFirst, since on thikevel
there are fewer players (stakeholders and protagonists) than e.g. on
the front line worker levelssesments of the determinants of
practice usually will have to morérequentlyusemixed methods
approachesSemnd, the scopeof actions of senior managers is
even more directly influenced by regulations defined by the health
care systenthan those of other levels. Third, the question of
providers of interventions on this level arises.

Conclusions: Based orthe proposed extensim of the IPC
CASCADE model, the concept of tailoring interventigmsnade

145

accessible tall management levels within hospitals;luding top

level senior managers. At the same time, the role of the health care
system context for effectavIPCis highlighted. Since the Cochrane
review on tailored interventions showtt they had 1.6 times
higher odds of leading tine desired outcomes than rA@ilored
interventions [2], tailored interventions on all levels including
third-order intervetionsare essentl.

[1] von Lengerke T, Tomsic I, Krosta KME, Ebadi E, Keil V,
Buchta F, Luz JK, Schaumburg T, KolBaisch S, Chaberny IF.
Tailoring implementation interventions of different order in
infection prevention and contra@.cascadic logic mode(IPC-
CASCADE). Front Health Serv 2023;2:960854. doi:
10.3389/frhs.2022.960854

[2] Baker R, Camoss8tefinovic J, Gillies C, Shaw EJ, Cheater F,
Flottorp S,Robertson N, Wensing M, Fiander M, Eccles MP,

GodyckiCwirko M, van Lieshout J, Jager C. Tailored
interventions  to  address  determinants  of  practice.
CochranedDatabase = Syst Rev  2015;4:CD005470. doi:

10.1002/14651858.CD005470.pub3
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How are KRINKO recommendations perceived by infection
prevention and control professionals? A pilot survey
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'Robert Koch Institute, FG 14 Hospital Hygiene, Infection Prevention &
Control, Berlin, Germany

2University of Geneva, Master in Biomedical Sciences, Faculty of Sciences,
Geneva, Switzerland

Introd uction: In Germany, infection prevention & control (IPC)
recommendations for health care facilities are made by the
Commission for Hospal Hygiene ad Infection Prevention
(Kommission fir Krankenhaushygiene und Infektionspravention;
KRINKO) according to 8§23 o the German Protection Against
Infection Act (Infektonsschutzgesetz (IfSG). These
recommendations apply for a diverse range oftirgs and
professions. However, it is unknown how these recommendations
are perceived by their target audiences.

Methods: We conducted an anonymous online pilot survey to
explore the perception of KRINKO recommendations by IPC
professionals including hoggl hygieniss
(Krankenhaushygieniker:innen  (KHH), IPC nurses
(Hygienefachkraft€¢ HFK)), IPC link doctors dygienebeaufagte
Arzt:innen (HA)) and IPC link nursesHygienebeauftrgte in der
Pflege HBP) and was open from Sept. 19th, 2022 to Oct. 31th,
2022 A questionnaire containing 19 questions was prepared and
supported by representatives of target professions and |eldlib
services. The questionnaire assessed informationoutab
respondents, perception of KRINKO recommendations and their
developmentri general asvell as the perception of the document
"Infektionspravention im Rahmen der Pflege und Behandlung von
Patienen mit Ubertragbaren Krankheiten" using the VOX@@l.
While being one of the target groups was necessary to take part in
the survey, following questions could be skipped. Data was
extracted and analyzed using RStudio.

Results A total of 159 KHH, 600 HFK.66 HA and 223 HPB
(1048) started the questionnaire. Rexpents reported a good
knowledge of recommendations and strongly preferratigéal
accss to the documents. Knowledge about the development
process of recommendations and the evidence categodss w
highest in KHH and HFK. KHH and HFK reported that thesad

the original recommendation documents frequently, while HA and
HPB relied more often on the internal hygiene standard
(Hygieneplan) of the facility. The recommendation
"Infektionspravention inRahmen cer Pflege und Behandlung von



Patienten mit Ubertgbaren Krankheiten" was generally perceived
well in terms of structure, langge and undstandability.

Discussion Our pilot survey is the first impulse to systematically
assess perception of KRINKOrecommaendations. Overall,
respondents reported a good gqmption of KRINKO
recommendations in general, and of the specific focuseauteat

in particular. However, data suggest that different groups of IPC
professionals would benefit from a more targetechmunication
strategy. This implies not only the contefirecommendations but
also knowledge about how a recommendation is prep#edwill

use the results to improve communication and also plan to expand
these surveys to gain further insights fromeotarge groups.
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Microbial contamination in healthcare facilities: Reflection
from water Sanitation and hygiene assessment in India
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Introduction : Water, sanitation, and hygiene (WASH) services are
integral components of one health as it is vital for the optimal
health of hurmans and animals and for maimiag a healthy
envircnment. Even after including the provision of WASH services
to all in Sustainable Development Goals globally, many countries
and healthcare facilities (HCFs) lack in achieving essential
services. Thus, thistudy aims to assess the WHASttus with
respecto the antimicrobial resistance (AMR) in two Indian states,
Assam & Gujarat.

Methods: The crosssectional study was conducted in two different
states of India i.e. Gujarat and Assam. A total of 10 HC&m fr
Gujarat and 60 from Assamere assased in thisteidy. In addition

to the WASH assessment, microbiological swab samples were
collected from various prdecided environmentadurfaces of the
maternity ward, labour rooms and cleaning materials to document
the AMR pattern. A total of 21 environmental sampks were
collected from Gujarat and 1182 from Assam.

Results The findings of the microbiological surveillance shows,
31.1% and 69.7% of collected samples were contaminated with the
microorganisms in Gujat and Assam, respectively. both, gates,
cleaning mops were found mostly contaminated, followed by the
maternity beds. In Gujaraacinetobacter speccies, staphylococcus

species, pseudomonas species, pseudomonas aeruginosa, klebsiella

speciesand E.col were found while in Assanstaphylococcus
species, bacillus subtilis, bacillus megateriyumpseudomonas
aeruginosa, klebsiella specieadE.coli were found.

Discussion WASH is one of the important components to
maintaining infection prevention and contr@t HCFs still
neglected mosbf the ime, and venylittle attention is given to the
microbiological surveillance of the environmental surfaces of the
HCFs as part of the hygme. Currently, only visual assessment is
used for hygiene assessment, whichds anproxy for safety. This

is recommaded to keep anandate of routine microbiological
surveillance in the Indian HCFs to track the AMR pattern.
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Professional challenges for infection prevention and control
(IPC) teams accociated with managing resistance, emotions
and task ambiguity: results of a national survey on associations
with work strain
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Question: IPC teams are constantly confronted with intense
emotions in their daily work, as they are significatitiyolved in
many charge processes with frontline staff, e.g., when promoting
compliance with basic IPC measures. atfdition, they are
particularly cafronted with catradictions due to their role as
interface  communicator§o identify IPC team members'
perceptions ofvork strain and interpersonal challenges (managing
emotionsyesistance, and task ambiguity) in hospitals in Germany.
In addiion, the @m was to identify their needs in terms of
furthereducation.

Methods: In the IRPOWER study (Infection Prevention witieal

ard heart: Psychological empowerment of infectpevention and
control teams, German Clinical Trial Register ID
DRKS00®1879), a nationwide onli® survey wasonducted
among IPC team members inospitals in autumn 2022. Contact
data were compiled ro the tesis of adirectory of hospitals
published by the Federal Statistical Office of Germany.
Customized items for the onénsurvey veredeveloped within the
project.

Results:N=465 IPC team members from hospitals in all 16 federal
states participatedverall, work strain was relativeliow (mean

of 2.4 on a scale of 1 to 6), while role clarity and-séfficacy in
managing lie emotios/motivation offrontline staff, and resistance

to IPC interventions were higher (means between 4 and 5).
Multiple linea regressions showed thdbr both physicians and
nurses, seléfficacy in dealing with resistance had a stronger
protective &ect on work strain tharn dealing with emotions
(physiciansh=-0.41, p<0.001, vs.-0.03, ns; nursesH=-0.33,
p<0.001, vs.-0.13, p=002),whereas task ambiguity was a risk
factor (=0.34 and 0.27, p<0.001). The greatest need for further
education waseported fo managing resistance and emotions,
whereas it was st for IPC skills training.

Conclusions: IPC team members in Germahospials report
substantial task ambiguity. Work strain is strongly affectethbly

of selfefficacy to deal with frontlie staff raistance, followed by
task ambiguity. Based on thefiadings,implications for the IP

POWER intervention are derived.
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Emergence of novel ST1299anA Lineages as possible cause
for the striking rise of vancomycin-resistance in invasive
strains of Enterococcus faeciunat a German university
hospital
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Background: The rate of vancomyciresistantEnterocacus (E.)
faeciun (VREfm) strains amongst alE. faeciumisolated from
blood cultures has increased in the period 28030 from 11.9%

to 22.3% in German hospitals (https://ars.rki.de). As recently as
2018 the rate of vancomycin resistanceBinfaeciumsolates from
blood cultures of inpatients treated at the University Hospital



Erlangen (UKER) amounted to 9.8%. Since 2019, however, the
proportion of VREfm is constantly above 40% (2019: 46.3%;
2020: 41,90; 2021: 40.7%). The aim of the present study was
therefore to invstigate possible causes for the striking rise of
vancomycinresistance in invasive. faeciumstrains at UKER. In
detail, we collected clinical information about UKER-patients
with bloodstream infection caused Hy. faeciumduring one yar.

In addition, the geretic diversity of VREfm and vancomyein
susceptiblee. faecium(VSEfm) isolates from blood cultures of the
abovementioned patients was analyzed by core genome multilocus
sequence ing (cgMLST) with the purpose to detect or exclude
the spread ofew clond lineages.

Materials & Methods: All isolates were investigated for genetic
diversity by whole genome sequencing (WGS) using the lllumina
MiniSeq platform (lllumina Inc., San DiegtdSA). Complex types
(CTs) were identified by cgMLSTusing SeqSphefe software
version 8.5.1 (Ridom GmbH, Muenster, Germany).

Results Between January and December 2022, 37 consecutive
nonduplicate isolates were included in this study. Resistance to
vanconycin occurred in 15 isolates (40.5%). The mediam efgthe
patiens was & years and 26 of them (70.3%) were males. In
hospital mortality rate was not significantly different in patients
with bloodstream infection caused by vancomymsistantE.
faecium(VREfm) compared to vancomyesusceptibleE. faecum
(VSEfm) (333% vs 27.3%, P=0.69). A higher genetic diversity
could be shown by cgMLST in VSEfm (15 clonal lineages) than in
VREfm (7 clonal lineages). The majority of the VREfm (73.2%)
belonged to thre clonal lineages: ST117/CT¥%anB (n=4), which

is the most commopgldeteded lineage in Germany, and two novel
ST1299vanA lineages classified as CT3109 (n=4) and CT1903
(n=3).

Conclusiont The high rate of vancomygciresistance in invasive
isolates ofE. faeciumat UKER could be associated with the
emergene of novel ST129 varA lineages. Future studies designed
to clarify the spread of ST129&nAat UKER should focus on the
prevalence and genetic diversity of VREfm in the community.

Figure 1. Minimum-spaning-tree  of  allEnterococcus
faeciumisolates of his study basedn cgMLST. Each circle
represents isolates with identical allelic profile. The circles are
colored according to the complex types listed in the column. The
number on connecting lines repeats the number of alleles that
differ between theconnected genopes. @&notypes belonging to

the same cl onal group (shaddwed e s
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From 3MRGN to 4MRGN: Monitoring changes in
antimicrobial resistance plasmids
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Introduction: Propagation of antimicrobial retance (AMR) is a
public health risk and an economic burden. For prediction and
prevention, a better understanding of molecular mechanisms how
AMR develop ad spread is needed. Sa,fhttle is known about

the microevolution of AMR harbouring plasmids tihe clinical
setting. As part of the routine surveillance of multi drug resistant
bacteria (MDRB), we identified a MDRB gaining resistance
against arbapenms by long read whole geme sequencing
(Ir'WGS). Here we illustrate the use of I'WGS for molecular
surveillance of MDRB in the hospital setting.

Material/method: Bacterial isolatesvere collected during routine
surveillance of MDRB. Genomic DNA wasequened with
PacBio® Sequel llsystem.De novoassembly of I'WGS data was
performed using SMRT® Link stfare suite v.10. Contigs were
analysed using MO&uite v.3.1 and pMLSR.0 Serve, cgMLST

was determined using Ridom SeqSphere+ v.8.5.2 and pksmid
were anotated with DFAST v.1.6. Additional analyses was
performed with NCBI AMRFinder Plus v.3.11.2, &1GeneViewer
v.6.2.1 and alignments were done using progressiveMauve
v.20150226.

Results: During surveillance of MDRB we discovered a 3MRGN
E.coli ST410 islate from an anal swab ahacquired resistance
against carbapenems within 12 days during the talsgtay. We
identified four plasmids in the initial 3MRGN isolate and two
plasmis in the subsequent 4MRGN isolate. Using cgMLST, the
two isolatesdiffered by a single allele confining the clonality.
Alignments of the plasmid sequences showed highlylair82kb
plasmids in both isolates and partially highly homologous plasmids
p3 d 3MRGN E. coli (63kb) and p1 of 4AMRGNE. coli (108kb)

with an irsert of 45,553bp including the tw flanking 1S26
transposase genes. Additional eight IS26 transposase genes
found in the insert sequence. One 1S26 transposase gene was also
detected o pl and identified as the point of insertion-depth
analysis ofthese pasmids p3 and pl were chaterized as
mobilizakder with @ dypeOMQBF relayasee ang repligation type
IncFIA, IncFIB, IncFll, IncFIl and pMLST Sequence Type
[F1:A1:B49] and an additioal IncQ1 for pl. The insert carried 15
AMR genes in total, codingof exampe for an extendedpectrim
betalactamasel{laCTX-M-15), a carbapenemaddgNDM-5) and
quinolone esistance gac(6'ylb-cr5). Furthermore, we found the
recovery of many point muians in AMR genes next to the insert.
The section includes recowet AMR genes for tetracyclinetdtB,
tetC, tetR), sulphonamides(ill) and streptomycina@dA?2).

Discussion:This case report underlines the impact of plasmids
acquiring AMR genes. The findgs suggests the insertion of AMR
genes by one or more mobile geoetlemats because of the
amount of 1S26 transposase genes. I'WGS allows an accurate
identification of thelocalization of AMRs on plasmids, making
monitoring of different evolutional evén possible as part of
routine hospital surveillance.
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Admission prevalence of colonization with methicillinresistant
Staphylococcus aureysnultidrug -resistant gram-negative
bacteria and vancomycinresistant enterococci among patients
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Question: Multidrug-resistant (MDR) organisms (MDRO) are a
major public health caern worldwide with an estimated
55.7/100,000 annual death associged with antimicrobial
resistance in high income countries. Age has been identifiedsg

a risk factor for colonization with MDRO in Germany, but the
colonization prevalence among patermf geriatric hospitals has
rarely been addressed in sesl FromJanuary 215 through
October 2018, all patients admitted to a geriatric hospital in
southwest Germany were routinely screened upon each admission
for colonization with methicillirresistah Staphylococcus aureus
(MRSA), MDR gramnegative bacterigGNB), and vancomgin-
resistant enterococci (VRE). The objective of this study was to
calculae the admission prevalence (AP) of these MDRO in the
geriatric cohort in order to inform future infeati prevention and
control measures.

Methods: In a retrospetive cotort studywe calculated overall and
annual AP and respective 95% confidence inter¢@l as the
proportion of patientases screened positive for MRSA, MDR
GNB and VRE, respectively. Wesaluated changes in the annual
AP using the Chi2 test fdmear tend. In aditional analyses we
explored potential risk factors for colonization witrDRO using

the Chi2 test. The study was approved by the ethics committees of
the State Medical Associatis of BadenrWuerttemberg (S
220/2022) and Hesse (202250-zvBO).

Results: A total of 10,429 (90.3% of all admitted) cases were
screened for MDRO withirv2 hours after admission and were
included in the study. Their median age was 80 (IQR88)ryears,
65% were female. Overall AP was 1.3% (95%CI -1L.5%) for
MRSA, 7.5% (7-8%) for MDR-GNB, and 8.1% (78.7%) for
VRE. A total of 160 (1.5% of all and 9.1%f MDRO-positive)
cases were simultaneously colonized with at least two MDRO, 127
of these (79.4%) inading VRE. Male cases had a higher AP than
females for VRE(10.2% \s. 6.9%, @i2 test p<0.00001) and
MDR-GNB (8.4% vs. 7%, p<0.01). From 2015 to 2018wl AP

for MRSA decreased from 1.9% to 1.1% (Chi2 test for linear trend
p<0.01), remained stable forMR-GNB (6.3-8.2%, p=0.23), and
increased for VRE from 3.9%p 12% (<0.00000Q). The most
prevalent granmegative species wetescherichia coli(77% of d
GNB) andKlebsiella pneumonia¢11%). Whereas in 2015 only
1% of MDR-GNB were carbapenemesistantthe proportion was
7.6% in 2018.

Conclusions: AP of colonkation wih MRSA ard MDR-GNB in

our geriatric inpatient study population was comparable todhat
patients in respective aggoups in general hospitals in Germany.

In contrast, AP for VRE was high in our study population,
possibly due to regional diffences in VRE colorization
prevalence, resulting in an increased prevalence of simultaneous
colonization with at least two MDRO. Our results suggest that
geriatric hospitals can apply the same guireg strategy for
MDRO as general hospitals in Germany.
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Genomic auirveillance study of multidrug-resistant isolates
from Ukrainian patients in a German health facility
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Quedion: Antimicrobial resistance is a pressing issue in Ukraine,
with healthcareassociated infections caused by multidragistant
organisms being a majeoncern. A recent prospective multicenter
studyrevealed a staggering rate of 48.4% antimicrobidbtasce

to carbapeems among Enterobacterales causing a healthcare
associated infection. We conducted a systematic survey to
investigate the incidence ratand incidence density rate of
carbapenemseproducing Granmegative bacteria (CPGN) among
refugees md warwounded Ukrimians in connection with the
German health system.

Methods: From the onset of the war until November 2022, seven
Ukrainian patients weradmitted to our hospital. Upon admissio
scleening samples and samples from the focus of suspected
infection were takn from all seven patients. The incidence rate and
the incidence density rate of CPGN were calculated as a result of
the microbiological findings. We sequenced all CPGN using
[lluminatechnology.

Results The incidence rate of CPGN atrouosptal was 0.06&or
2021 and 0.18 for 2022. All seven Ukrainian patients were infected
or colonized with at least one CPGN, includiKg pneumoniae
(14/26), P. aeruginosa6/26), A. baumannii(2/26), Providencia
stutartii (1/26), C. freundii (1/26), anl E. cdi (2/26). Genomic
surveillance revealed that i) most frequently detected
carbapenemases among all sequenced isolates blaNDM
(17/26) and blaOXA-48 (6/26), ii) most commonly observed
plasmid replicons among thé&K. pneumoniaisolates recovered
from Ukranian patiets were Col(pHAD28) (12/14),
IncHILB(pNDM-MAR) (9/14), IncFIB(pNDMMar) (12/14), and

iii) clonal relation between the pathogens of tHedihian isolates,
but not for the isol&s fran our hospital surveillance system.

Conclusions The ising pevalence of communityacquired
colonization and infection with CPGN is having a direct effect on
the infection prevention measures, such as highenber of
isolations,  reprocessing of [ait roms, additional
microbiological testing, and overaltganiation withinhospitals.
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Mutations of the periplasmic chaperone SurA increase
carbapenem resistance ifKlebsiella pneumoniaevith blaoxa-as
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Background: In Germany,Klebsiella pneumoniavith blaoxa-4s

are the most clinically significant carbapenempseducing
Enterobacterales, as shown in the annual rtepaf the Natbonal
Reference Centre for Multidrugsistant Grarmegative Bactea.
Interestilgly some of these isolates show high resistance to
carbapenems whilst some show low minimal inhibitory
concentrations (MIC) of carbapenems and are -categorized
susceptite acording to EUCAST breakpoints. The aim of this
study wa to reveal pssible geneticausations for varying MICs of
carbapenems iK. pneumoniaexpressindlaoxa-4s.

Methods: Twenty clinical K. pneumoniagsolates withblaoxa-s
showing low MICsof cabapenemsvere put under gradually rising
selective pressuref meropenemto select for ratants with
elevated MICs. Wholgenome sequencing was performed with the
low MIC primary isolates and the high MIC spontaneous mutants.
A hybrid assembly of shread lllumina and longread Oxford



Nanopore sequencing data wearried outto generate whel
genome sequences. Sequences of low MIC primary isolates and
high MIC selected mutants were compared and screened for Single
Nucleotide Polymorphisms (SNPs) other genomic &erations

like deletions or new insertion elemenfound mutdbns were
edited in the corresponding primary clinical isolate using
CRISPR/Cas9 and resistance levels, expression of resistance
determinants and fithess of these mutants weterchned.

Resuts: Mutations possibly leading to elevated MICs were
predominatly found in gens of outer membrane proteins (OMP),
as already described in the literature. But not all mutants revealed
defects in OMP genes. Two isolates had either an ineedr
deletion of one basepair insurA coding for a periplasmic
chaperone, rgulting in a nonsnse protein. Production of nonsense
SurA led to an enhanced expressionrpdE alongside with a
downregulation of porin genempK36after 6 h of incubation in

the spntaneus and genetically constructed mutant. Diminished
prodiction of OMPs could also beseen in SDSPAGE. These
mutations led to elevated MICs of carbapenems
cephalosporins, but also to lower growth rates.

and

Discussion A few mutations can have aigeimpact on MCs of
carbapenems irK. pneumoniaewith blaoxa-4s. The resisance
levels can bebiased not only by mutations in the porin genes
themselves, but also via an altered transport of porin proteins to the
outer membrane. This is an important pagremenber for future
approaches to predict resistance levaefiVGS dad.

PRHYP 294

Transmission ofEnterobacter cloacaeomplex in a neonatal
intensive care unit uncovered by whole genome sequencing
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Introduction : Enterobacterales are relevant pathogerthénfield

of neonatal medicine, as newborns aspezially vulnerble to
colonization and infections. We present a cluster investigation of
potential transmission events &nterobacter cloacaecomplex
(ECC) in a neonatal intensive care unit (NICU). Besawsirk
drains are a common reservoir for Gragtative bacteria ke
ECC, theexisence of waste water systems in NICUs is currently a
subject of discussion.

Methods: In January 2023, we noticed an increase of ECC isolates
in the screening results of IBU paients Hence a cluster
investigation was iitiated includingscreening bpatients and their
surroundings on the ward. Species identification was performed via
MALDI -TOF MS. For antimicrobial susceptibility testing the
Vitek2 automated system wasedsandthe minimal inhibition
concentrations werénterpreted accaling to EUCAST cinical
breakpoints. All isolates from screening and environmental testing
were subjected to whole genome sequencing (WGS) and core
genome multilocus sequence typing (cgMDS® analyse their
genetic relationship. Isolatethat differed in O5 alleles were
considered related. Presence of resistance genes was analysed with
the NCBI AMRFinderPlus.

Results In total, 10 patients showed colonizations with ECC in
throat and anal swabs (n=19 isolates). CgMLST revealed two
separategenetic clustersnamely oneE. hormaecheicluster (7
patients, 13 isolates) and o ludwigii cluster (3 patients, 6
isolates). Three environmental isolates originating from two ward
sink drains were related to tie hormaecheicluster. All isolates
showed phenotypicesistanced amoxicillin, ampicillin/sulbactam

and cefpodoxim. Four isolates exhibited additional phenotypic
resistances to piperacillin and third generation cephalosporins and
were classified as "RIRGN Neo Pad" as per German guidelines
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(n=3 E. hormaechg n=1 E. ludwigii). One isolate . hormaechéi
showed phenotypic resistance to ertapenem. The different
resistance phenotypes were found in both genetic clusters without
association to a particular cgMLST genotype. WGS analysis
revealed m all isolates lie presencef b-lactamase genes but no
carbapenemases were detected. No additional resistance genes
were identified in "2MRGN Neo Pad" isolates compared to
isolates displaying less resistant phenotype.

Conclusions Our results illustratehit transmissiorevents can

best be differentiated by means of WGS, since two separate events
involving ECC were identified in 19 isolates. The analysis of
clinical routine screening for colonization showed transmissions of
ECC isolates in the NICU settindgEnvironmental rivestigatbns
pointed to sink drains as a possible reservoiEdfiormaechei
Differences in genotypic versus phenotypic resistance might be
explained by antibiotiinduced expression of-lActamases. The
sole use of phenotypic resistantast results inthe analys of
transmission events can be misleading.
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First characterisation of newly discovered metallebeta-
lactamase NWM1

*L. M. Hofken!, J. Eisfeld, S. G. GatermarinN. Pfennigwerth
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Germany

Background: The worldwide increasof multidrugresistant gram
negative bacterichas become an important clinical challenge.
Resistance against carbapenems is of particular conteran be
caused by a variety of mechanisms, bwer the wddwide spread
of carbapenemases is especiathportant. A worrying trend is the
dissemination of Ambler class B metabbetalactamases (MBL).
In 2020, a carbapenemsistant clinicaP. aerugnosaisolate was
referred to the National Referand.aboratoryfor Multidrug-
resistant Granmegative BacteriaThis isolate harboured the novel
blanwm-1 MBL gene (North RhindVestphalia Metallbeta
lactamase). Here we present first characteristics, tigadsistance
pattern and genetic background fréme recentlydiscovered MBL.

Material/methods: The carbapesmresistant P. aeruginosa
isolate NRL-63282 was wholgenome sequenced by lllumina
sequencing and the genome was screened forldmtanasdike
proteins. TheblaNWM-1 MBL gene was cloned into@BK-CMV
vecbr and the resulting expression vector was etbintoE. coli
TOP10 cells. MICs were tested far coli TOP10 with and without
the NWM-1 expression vector and for the Nf8B282. The new
MBL wasalso characterizeith silico via Prot Pi and SigalP.

Results The blanwm-1 MBL gene is located chromosoméinked

by two IS91 elements. It belongs to the B3 subclass MBLs. The
calculated size is 32,5 kDa and it possesses a lipoprotein signal
peptide Sec/SPII) which suggest that this MBL is membrane
bound. TheE. coli TOP10 harbouring the NWM expression
vector showed no activity against Aztreonam or Doripenem. In
comparison toE. coli TOP10 cells with the empty pBKMV
vector, the cells expressing ethNWM-1 showed four times
increased MICs againsmipenem and32- fold increased MICs
against Meropenem. Thehow also 4- fold increased MICs for
most cephalosporins except for 4th generation cephalosporins.

Conclusion: The characterization of NWN shavs the image of a
subclass B3 MBL that seems to beery effecive against
meropenem and less effective agaimsipenem. The localisation
between two IS elements harbours the possibility of horizontal
gene transfer of this carbapenemase. Further studieseaessary

to characterise the NWH kineticallyas well.
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Introduction : Since the initial therapy of staphylococcdiictions
often relies m betalactams, methicillin resistance, accompanied by
resistance to almost ab-lactams in clinical use, has become
increasingly common irStaphylococcus aureusorldwide. It is
associated with high mortality and increased costhealthcare
systems, ad infection control measures such as isolation of
affected patients and barrier nursing are warranted. Because of the
high clinical impact of methicillifi-lactam resistance on
therapeutic decisions and infection control measuresylyne
identified MRSA cags need to be confirmed by a second method.
This includes molecular means (i.e., PCR for the detection of
mecA/C) or a detection of the PBP2a protein.

Materials/Methods: A new LateralFlow (LF) assay was
investigated that allows thestbction ofMRSA strairs quickly and
costeffectively, without special laboratory equipment, directly
from culture plates. Monoclonal antibodies were produced by
immunizing mice with recombinant PBP2a antigen and screened
against the antigen. Lateral flomssays wer@repared umg the
best pair of antibodies identified. Staphylococcal cells were
harvested directly from overnight cultures on Columbia blood agar
and inoculated in a designated buffer. After incubation at room
temperature, the bacterial suspiem was apiped directy to the LF
assay. Following an extensive protocol optimization using fully

characterised reference strains, the lateral flow assays were tested

with 60 clinical isolates. All isolates were also genotyped using
microarrays (InteArray GmbH, Bd Langensaa, Germany)
which allowed the determination of their mecA/SCCmec carriage
as well as the assignment to clonal complexes and epidemic strains.

Results The test panel consisted of 28 MRSA, 4 coagulase
negative staphylococci carryindgpg mecA gee, and 28 MSA
isolates. The MRSA and MSSA strains belonged to 27 different
clonal complexes and sequence types. The results of genotyping
and lateral flow assay were compared. All 32 mecA positive strains
were detected by the lateral flow asséglding grongly colaured
bands. Of the 28 MSSA strains, 6 were gave false positive signals
although the bands in the LF assay were very weak. The LF assay
thus achieved a diagnostic sensitivity and specificity of 100% and
79%, respectively.

Discussion The antiboies used werdound to be suitable for the
task, although the concentrations and details of the protocol still
need to be slightly modified to reduce false positivity. The design
as a LF assay in combination with a gentle lysis protocol tha doe
not relyon boiling allows for the future addition of specispecific
control markers as well as of other targets of interest, such as PVL.
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IS4 family elements can cause AmpC beta lactamase
hyperproducing mutants in Morganella morganiiby disrupting
theampD gene

*A. Baumhogger?, T. Baht, G. Gei$, S. G. Gatermanii

1ML Bochum GmbH, Bochum, Germany

2Ruhr-University Bochum, Deptment of Medical Microbiology, Bochum,
Germany

Introduction : Insertion sequences (ISs) are small DNA segments
that can jmp or copy themselves into various genomic sites via an
encoded transposa. The I8 family is sporadically present in
genomes of Entebacterales.

Morganella morganii is an opportunistic bacterial pathogen
associated with nosocomial infectiopsedominagly urinary tract

or postoperative wound infections. This species possgsan
inducible AmpC beta lactamase. Resistance b g&nerabn
cephalosporins may develop by mutation of regulating genes and
subsequent overexpression of the chromosoamapC gere.
However, mutation rates are estimated to be lowlirmorganii

and thebasis for derepression has not been thoroughly examined
yet.

Methods Clinical isolates ofM. morganii strains were collected
and divided into groups depending on phenotgipsuscepbility
profiles to 3¢ generation cephalosporins (wildtype: WT, n= 12;
invivo mutant: MUTC, n= 5). All strains were tested for AmpC
adivity and MIC. In vitro mutants (MUTL, n=10) of WT strains
were obtained via selection from dense brothucak on slective
agar.In vitro mutants were isolated for 7/13 WT strains. Seqeenc
data was generated via whole genome sequencing on lllumiha an
Oxford Nanopore Technology systems to enable hybrid assemblies.

Results Without exception, differences betere WT aml MUTL
were detected immpD For 8/10 MUTL strains changes ampD
were cased by insertion of an 4Sfamily element into the gene
while 2/10 had point mutations causing an amino acid exchange
(Aspl70Gly, lle33Ser). All strains held several cof#80) of the

IS4 family elements in their chromosomes. If MUTL strains held
addiional copies compared to their corresponding WT, then one of
the additional copies was always inserted agpD.

Insertion of an 18 family element inteampDwas also deteed in

2/5 MUTC strains. TranslatedmpD sequences of the remaining
3/5 MUTC strairs aligned to WT strains revealed changes in amino
acids (Arg80Tp, Val88Leu) that were unique to MUTC strains.

Discussion Mutations leading to hyperproduction of the AmpC
beta laceamase in M. morganii were exclusively located in the
ampDgene. Point mutains were close to the putative active site
of the encoded enzyen(AmpD). Insertion of an K family
element intoampDwas found in severah vitro and somen vivo
mutantssuggeshg tha possession of Kfamily elements could
increase the probability @mpDdisruption and subsequent AmpC
hyperproduction. Mutationrates of such strains should be
examined to validate this claim.

The ampCgene is normally repressed by thesRytyperepresor
AmpR. A defective AmpD is a plausible cause for overexpression
of ampG since the accumulation of its substrate indumapChby
affecting the repressor AmpR. DefectieanpD genes are also
frequently enountered in AmpC hyperproducirig vivo mutans

of Enterobacterspecies. IS elements disruptimgnpD have not
been described so far.
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Molecular characterisation of cefiderocol resistance
determinants in Enterobacterales isolates
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Objective: Cefiderocol is anovel antibiotic with a cephalosporin
and siderophore structural component. The structure of cefiderocol
and its mechanism to cross the outer membrédrgraom-negaive
bacteria provide protection against common resistance mechanisms
of carbapenemnesistantEnterobacterales such as loss of porins.
However, first reports of resistance to cefiderocol have already
been published and a further increase ofstasi strairs @n be
expected with increasing use of this antibiotic. The focus of this
study is the macular identification and characterisation of
resistance mechanisms leading to a reduction of susceptibility to
cefiderocol in Enterobacterales.

Methods. Cefiderocd-susceptible carbapenemapeoducing and
non-carbapenemasaroducing clinical Enterobactdes isolates
were selected from the strain collection of the German National
Reference Centre (NRC) for multidrugsistant grammegative
bacteria. Thes isolates wre exposed to successively increasing
concentrations of cefiderocol to select for spondaisemutants
with increased cefiderocol resistance. Whole genomes of clinical
isolates and spontaneous mutants were sequenced using lllumina
and Oxford Mingpore techology and cefiderocol resistance was
determined using phenotypic assays such as broth diligion

and agar diffusion tests.

Results: Cefiderocolresistant spontaneous mutants of &neoli,

one P. mirabilis one K. oxytocaand twoK. aerogaes clinical
isolates could be selected. Sequencing revealed that three of the
highly resistant spontanas mutants, here orie coli and twoK.
aerogeneshad mutations in the colicin | receptairf) due to a
base substitution, deletion of a base ometieletion d the whole
gene. The colicin | receptor is a Tow®pendent iron transporter.

In addition,a base deletion was detected in the gene encoding for
the TonB subunit of a highly resistant spontaneous mutaft of
mirabilis. The elongated TonB subiti transfes energy derived
from the proton motive force to Tor@ependent outer membrane
receptors thiaallow the entry of nutrients into the periplasm.
Finally, a mutation in thelacBgene encoding PBP4 was detected
in a highly resistant spontaneous amitof K. oxytoca. The
spontaneous mutants showed minimal inhibitory concentrations of
cefiderocol thatvere on average-8 dilution steps higher than the
corresponding cefiderocslusceptible clinical isolate.

Conclusions: As previously described in thédrature, nutations

in the cirA and dacB genes lead to reduced susceptibility to
cefiderocol in other gecies. In addition, mutations causing an
altered TonB subunit may also contribute to increased MICs of
cefiderocol. Sequencing of additional isolategianned tadentify
further mechanisms of resistance to cefiderocol.
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Establishing a pointof-care testing system with customized
microfluidic chip for detection of bacterial outbreak clusters
*J. Treffort, N. Isserstedfohr?, R. Klemn?, A. Mellmannt

tUniversity Hospital Miinster, Institute of Hygiene, Minster, Gany
2microfluidic ChipShop GmbH, Jena, Germany

Introduction : Outbreaks of antibioticesistant bacteria raise
morbidity and mortality rates and entail high costs for adequate
patient @re and rtersive hygiene measures. Nowadays, whole
genome sequencing @8) is more frequently used to identify
bacterial outbreak strains isolated from patient and environmental
specimen. However, this tir@nsuming and expensive technique
is not suital® to scren hundreds of samples, which usually arise
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during an outbrealevent. Instead, redime PCRbased poinbf-

care testing (POCT) systems that enable detection of outbreak
strains via clustespecific single nucleotide polymorphisms
(SNPs) directlyfrom swabsanples represent a fast, udeendly,

and costefficient aternative screening method.

Material/Methods: SNPs uniquely present in afcinetobacter
baumannii cluster, a Staphylococcus aureusluster, and an
Escherichia colicluster were identiéid with the software Ridom
SeqSphere+. Per cluster, three SNPs weretseldor design of
modified TagMan assays using the software OligoArchitect. Next
to forward and reverse primers, each reaction comprised a- FAM
labeled SNPspecific probe targeting theluste isolates and an
unlabeled probe binding to the alternative eotide at SNP
position in norcluster isolates. In addition, for assay control a
reaction targeting the 16S rRNA gene of different species was
designed. Functionality and chip compdiip of red-time PCR
was tested in 1l reactions in 96nell plates sing a reatime
cycler and in polymer chips comprising 1ul5reaction cavities,
respectively.

Results SeqSphere+ identified 194, 45, and 33 SNPs for the
A. baumanniicluster, theS.aureus cluster, and theE. coli cluster,
respectively. The modified Tétpn assays designed for three
SNPs per cluster were functional and compatible with the chip
material. In both the 96@vell plate and the polymer chip, all assays
specifically detectedalvn o 100 copies of DNA of the respective
cluster isolates and delivefesither no signal or very low signals
with 10,000 copies of DNA of neoluster strains. Additionally, the
16S rRNA reaction amplified DNA of all three bacterial species.
Implementatio of the PCR components on the microfluidic chip
and validation of theifial POCT system comprising analyzer and
microfluidic chip is currently in progress.

Discussion We expect that the whole workflow from SNP
detection to chip application will take araurR’weels. Once
established, the POCT system will deliver results atliyefrom
swab samples within 1 h with little hande time. Thus, the
system can be applied as time saving, d4asyse, and cost
efficient method to complement WGS efforts duringesang for
outbreak strains.
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Integrated molecular surveillance identifies clusters of
methicillin -resistant Staphylococcus aureugRSA) causing
bloodstream infection, RhinelandPalatinate, 20182021
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Questions Variant analysis using the cegenome (SNP or allele
based) have proven useful in identifying previously unrecognized
transmision of nethcillin-resstant Stgphylococcus aureus
(MRSA), mainly in the hospital setting [1]. Populatibased
statutory infectious diseases surveillance systems have not been
assessed as sampling frames in this context, although research from
diagnostic laborataies in England covering a larger population
indicates their potential usefulness for populatevel surveillance

of transmission [2].

Methods: From 06/2018 to 12/2021, we obtained 103 isolates of
188 notified MRSA blooestream infections, perfmed next
generation segencing @ lllumina MiSeq, and used alleased
complex types as well as a phylogenetic based approach (<16 SNP



threshold in a core genome of 1,861 genes) to cluster theses
isolates. We retrospectively analyzed statutory survedladata
accarding to epdemiologt indicators for a common source of
infection.

Results: Among 103 isolates available for typing, we identified 14
isolates in 6 clusters, each consisting «§ Bolates of a common
CcgMLST cluster type. All 14 clusterinigolateswere isolated fom
independent case individuals. However, in 5 of 6 clusters, we
found that the patients were treated in the same hospital and that in
3/3 clusters with ward information available, patients had been
treated on the same ward. Distrof resdency was idetical in 4/6
clusters, but postodes in 2/6 clusters only, supporting hospital
over communitytransmission as the more relevant mechanism.
The median time between the date of notification of the first and
last case within a givenluster vas 20 months (ange 10a 30),
suggesting unobserved links in the chain of transmission. We
estimated that 3,9% to 13,6% of notified BSI are due to nosocomial
transmission, converting into 0.02 to 0.24 cases per 100.000
persons per year during tiperiod ad population wnderlying this
study.

Conclusions: We found evidence for nosocomial MRSA
transmission causing BSI in RhinelaRdlatinate, at a low to
moderate level. Evidence from metadata suggests unobserved
transmission events between invasivetifiable infection, eg. via
contaminated surfaces and/or colonized subjects in the nosocomial
setting, providing an opportunity for preventive intervention.
Molecular surveillance integrated into statutory infectious diseases
surveillance on the suftatonal lewel has the potatial to reduce
invasive MRSA infection by guiding targeted intervention.
Prospective studies seem warranted.

References

[1] Mellmann A, et al. (2016) Redlime Genome Sequencing of
Resistant Bacteria Provides Precision Infectionnt@d in an
Institutional SettingJ Clin Microbiol 54:28742881

[2] Coll F, et al. (2017) Longitudinal genomic surveillance of
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Figure: Invasive MRS A-infections - statutory notifications Rhineland-Palatinate, 2014-2021

A

; N
<
N
N | sty periee 0672018 0 1272001

. g
. -
: N 150 §
i N -
g G0 > -
z \ o o
40 ~ Ld -]

o —
- ]

Mo

— it sequence exdence /100.000

MRS A=methicillin-resistant 1Pl WS aurens; | proportion  obtained for
whole-genome sequencing for this study (please note, in 2018, study was active from June to

December only!)

152

Fig. 2

Integrated mukecular surveillance of MRSA casing blocd-stream infiction identifies nosscomial trnsmissian, Rbineland-Palatinate, 2018-2021
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Validation of an ex-situ model for the analysis of biofilms from
different One Health areas
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Introduction : Biofilms are a common way of bacterial growth and
associated with antimicrobiaksistance (Balcazeaet al, 2015).
However, few biofilm modls are basedon complex biofilms.
Here, we aim to use a realistic sink trap model (Ledweichl,

2020) for cultivation and testing of biofilms from different One
Health areas. For analysis obfiim compositions, sequencing of

the 16S gene represents theost commonway (Welsh and
McLean, 2007), but High Resolution Melting Analysis (HRMA)
has been proved as a fast and easy screening tool for distinction or
clustering of microbial communities (elmsget al, 2014).

In this study, the reproducibility afur biofilm model for a diverse
set of biofilms from different countries and sampling sites was
evaluated. Furthermore, the use of HRMA, in screening for
changes in bacterial communities, was as=g:dy comparison of
HRMA and 16S gene sequencing data.

Method: Biofilm preperations from different One Health areas
(households and hospitals) were enriched and cultivated after initial
inoculation in a trap model simulating different sample sections of
a U-bend (figure 1). After @lays of cultivation, biofilm DM was
extractel. 16S sequencing of the bacterial W& region of the
DNA was done and sequencing data combined with meta data of
the samples were analyzed and plotted in a Principle Component
Analyss using R Studio. HRMA was performed as described by
Andini et al. (2017). After gPCR of bacterial ITS gene followed by
HRMA, data were normalized, plotted and compared to results of
16S sequencing.

Figure 1: Schematic presentation of the biofilm trap ehod
simulating a Ubend

Results Although the diversity ofampésclearly decreased in the
enrichment step, sequencing data and meta data show a clustering
of biofilms both by their country of origin and their sampling site
(figure 2). No clear differencedsetween the bacterial composition

of the sampling sections weobserve. Strongly different biofilm
compositions could also be distinguished by HRMA data, which
further supports its use as a screening tool for differences in
biofilms.

Figure 2: Clusteringf biofilm samples in a PCA based on their
original locdion (A) or their country origin (B)



Discussion Our results provide a first insight into the
reproducibility of the proposed sink trap model, which represents a
far more realistic approach compartd current biofilm models.

For future prospects, this compldiofim modd provides the
possibility for efficacy testing of disinfectants used in different One
Health areas. Based on bacterial number, genetic resistance marker
prevalence and phenotypicsistance profiles of untreated controls,
treated and regwn Liofilms, it will be possible to evaluate which
products pose a low risk of resistance selection and transmission.

Fig. 1
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Adherence to antibiotic prescription guidelines in four
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Introduction: Urinary tract infections (UTIS) and bloodstream
infections (BSIs) represensignificant burdens on healthcare
systems worldwide and are a common reason in healthcare
facilities to administer antibiotic agents.hd appropate and
evidencebased prescription of antibiotic agents is crucial to ensure
effective treatment outcoes awm reduce the emergence of
antimicrobial resistance. To ensure evidebhased administration

of antibiotics antibiotiestewardship progras (ABS) @n have a
great impact on clinical outcome, reduction of antimicrobial
resistance and economic performancem@mnly awilable tools

for antibiotic therapy are national guidelines. This study aimed to
evaluate guideline adherence and the impadcrdgibiotc treatment
costs in the management of UTIs and BSIs at four German
community hospitals from January Z0tb Decembef020.

Materials and methods:We conducted a retrospective analysis of
records of 586 patients in four German community hospitala
Janary 2019 to December 2020 using electronic clinical,
microbiological and laboratory data. The data on theiagin
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diagnasis, the completed diagnostics and the antibiotic therapy
were compared to the national guidelines for the management of
UTIs and BSls.The total costs of the antibiotic Treatment used
were estimated considering local price charts and eompthem

with the costs of a treatment based on established guidelines, also
considering the local prices.

Results: 58 % of the patients werdiagnosedwith UTIs, 31 %
with BSIs and 11 % were misdiagnosed. About 98 % of the
patients received antibiotic treatmienHowever, only 61 %
received microbiological diagnostics, which would have been
important for guiding appropriate antibiotic agentatiéhts wih
cultures taken showed germ growth in 86 % of cases, with
Escherichia coli being the leading pathogénlist of the germ
spectra is shown in the figures. The treatment was intravenously
administered in 63 % of cases, with Ceftriaxon as thdinga
antibotic agent in both diseases. A -dscalation of antibiotic
therapy occurred in 19 % and an escalation wassidered
necessary in 10 % of the casesThe adherence to guidelines was
found to be rather low (33 %). The overall cost of antibiagierds
useddiffered from guideline adherent treatment with a median cost
of EUR 34 (IQR: 5 53) and EUR 17 (IQR37 43) basedn non-
guideline adherence treatment (p = 0.003).

Discussion: Our findings indicate low guideline adherence with
respect to aniotic treatment in almost all cases, mainly
administered intravenously although oral options were also
available. Theseesuts highlight the need for improved adherence

to guidelines, rational use of antibiotics, and consideration of
alternative adminisation roues. Strategies should focus on
education, clinical decision support systems, and audits to enhance
prescribirg pradices.

Figure 1: Germ spectra in BSI (n)
Figure 2: Germ spectra in UTI (n)
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Assessing the resolution of antibiogram similarity in molecular
transmission analysis of multidrugresistant pathogen by
utilizing cgMLST as the benchmark
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Question: In this study, we investigate the power of aluiifistams

in the context of moleculdransmissioranalysis of multidrug
resistant pathogens. Specifically, we aim to determine if
comparisons of antibgrams letween two isolates can provide
sufficientinformationto exclude transmission events or to astea
qualify them as highly unlikely.

Methods: Between 2015 and 2021, all vancomyo#sistant
enterococci (VRE), methicillimesistant Staphylocgus aveus
(MRSA), and multidrugresistant Escherichia coli (MDE. coli)
isolates found in inpatients were seqced usig either the the
lllumina MiSeq patform (lllumina Inc., San Diego, USA) or the
Pacific Biosciences Sequel Il platform (Pacific Bioscienbes,
Menlo Pak, CA, USA) and subsequently typed using cgMLST.
The cgMLST distances were calculated testw all paed isolates
within each speciesnd stored for future analysis. Comprehensive
antibiotic susceptibility testing was conducted fot isblates,
covering a range of antibiotics such as Amikacin, Amoxicillin,
Ampicillin, Aztreonam, Cefepime, Cefaxim, Cebxitin,
Cefpodoxim, Ceftazidim, Cafaxon, Ciprofloxacin, Ertapenem,
Gentamicin, Imipenem, Levofloxacin, Meropenem, Moxifloxacin,
Piperacilin-Tazdbadam,  Tetracycline, Tigecycline, and
Trimethoprim, depending on the species. The number ofetliant
antibiotic susceptibility testing ressl between all paired isolates
within a given species was calculated and compared to the
corresponihg cgMLST digance

Results:Our analysis comprised a total of 3350 MRSA, 2337
VRE, and 1492 MDR E. coli isoles. When emparing isolates
with the same redts in antibiotic susceptibility testing, the
cgMLST distances exhibited a range of 0 to 1731 for MRS#, 0
472 for VRE, and 0 to 2218 for MDR E. coli. Notably, as the
number of different antibiotic testing s@lts inceased, both the
average and minimunmcgMLST distances also increas€ar
MRSA, the minimum cgMLST distance reached 6 when there were
at least9 differing antibiotic testing results. Similarly, for VRE, the
minimum cgMLST distance rose to 6 whdrete wereat least 6
differing antibiotic teting results. In the case of MDR E. coli, a
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minimum cgMLST distance of 8 was observed when there were at
least ediffering antibiotic testing results.

Discussion: Comparing antibiograms of pathogens can provide
valuable insights in the context of outbreakr transmission
analyses. However, when the antibiograms are identical or show no
significant diffeences little information is gained. This is because
even if the antibiograms differ in 3 or 4 results, theMc§T
distances for the investigated pathogeas still be very small. On

the other hand, if the antibiograms exhibit significant differences
(typically in 6 o 9 results, depending on the pathogen), the
cgMLST distances exceed 5, indicating distinct clamégins, at

least in the context of an oudak investigation.

PRHYP 304

Surveillance of Health care infections and multidrug resistant
organismsin outpatient intensive care facilities
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Environmental Health, &lin, Germany

Introduction (background, relevance and question of the
work): An increasingnumber of people with chronic respiratory
insufficiency receive intensive caoeitside a hospital. Since 2018,
the Infection Protection Actni Germany obliges outpant
intensive care (OIC) facilities to implement measures to prevent
health care associaté infecions (HAI) and the further spread of
pathogens. However surveillancgas an important tool for
implementing modern hygiene managemerds been lacking in
this area so far. And also the number of HAI in this setting is
unknown.

Therebre, we invesgaed whether and how an infection
surveillance system can work in Of@cilities. In addition,
information should be gained on the numbkinéections and multi
drug resistant organisms (MDROS).

Material/method (patient collective, method, statistical
procedures) The project addressed facilities that treated at least
two adult OC patients with tracheostomy tubes. A surveillance
system was elveloped, introduced arevaluated. The participating
nursing services collected patieetated datan HAI and MDRO

and entered them anonymously in an online database. The collected
cumulative data was reflected to all participants as "reference data"
together with their own da. The participating services were thus
able to optain an overview of thefacilities infection rates with
those of other faciliies and, if necessary, adjust prewenti
measures accordingly.

Results (results with data and statisgts). From November 2020

to April 2022, 20 providers of OIC with 80 care facilities
nationwide took pd in the suvelllance project. In total, 712
patients with tracheostomy tubes were cared ifo the OIG
facilities (187,227 patient days) during the pobjeSurveillance
was abé to detect 783 infections. About 33% of the infections were
urinary tract iffiections, 286 regiratory tract infections, 9% wound
infections and 30% other not specifiledections.

Discussion (Relevance of the work presented and adasion):
Implementing asurveillance also seems to be possible in the setting
of OIC - although the fort greaty depends on the organizational
structure of the nursing service. The obtainedadon infection
frequencies and MRDO can provide valuableiinfation about the
effeciveness of the infection prevention strategies in the respective
facility. Paticipants hawe already reported positive effects on
patient care as a consequence of thdyst
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Detection ofPseudomonas aeruginosa clini cal samples upon
hospital admission a risk factor based guide for selection of
anti pseudomonal antibotics-basedon a retrospective cohort
study

R. Reylé, F. Schwah S. Saydah *T. Kramef-2

ICharité - University Medicine Berlin, Institute foygieneand
Environmental Medicine, Berlin, Germany

2LADR Laborverbund Dr. Kramer & Kollegen, Fachservice léyg,
Geesthaht, Germany

Introduction (background, relevance and question of the
work): In Germany,empiric antimicrobial treatments frequently
include overage ofPseudomonas aeruginasanti pseudomonal
antibiotics are frequently use in patients adedittto hospital

Many of these substances are classified as a reserve or watch status

by the WHO. Inppropriate risk assessment of invasive deteatif
Psudomonas aeruginosa is one reason for overuse of
antipseudomonal antibiotics, further increasinges@bn pressur

in paients.

The objective of this study was to identify risk factors for invasive
P.aeruginosa in patients upon hospital admissio

Material/method (patient collective, method, statistical
procedures). All patients 18years of age and etdvith a detetion

of P. aeruginosaand/or enterobacterales in clinical samples taken
within 48h of admission to Charité University hospitals beém
2015and 2020 were included into this retrospective cohort study.

Multivariable logistic regression analg was performdto identify
independent risk factor for identification of P. aeruginosa in
clinical samples.

Results (results with data and statists). Overall we included a
total of 27,710 patients. In 3,764 (13.6%) patieRtsaeruginosa
was detedd in clinical sarpleswithin 48h after admissiork. coli
was detected in 14,142 (51%) patientsdaitd byKlebsiella spp.
in 4,432 (16%) patiest

Regression analysis identified that male patients had an increased
risk for detection ofP. aeruginosgOR 1.60; 95% CI 1.44..75).

Prior colonisation with a multi drug resistaRt aeruginosaor
detection & a P. aeruginosan clinical samples during previouws
hospitalisation increased the risk (OR 39.41; 95% CI| 28439)

and OR 7.87, 95% CI 6.68.38) respectively. Admisson to a
specialised ward for patients with cystic fibrosis was associated
with anincreased risk (OR 26.99; 95% CI 20-38.54)

Presene of chronic pulmonary disease (OR 2.05; 95% CI-1.85
2.26), hemiplegia (OR 2.16; 95% CI1:2015) wee associated
with an modest increase in risk for presence of.

Interestingly we identified colonisath with MDRGN other thai.
aeruginosato be a indepadent protective factor for detection of
P. aeruginosan clinical samples.

Discussion (Relevance athe work presentedand corclusion):

P. aeruginosais frequently cultured from clinical samplésken
from patients within 48h after admissioNewly identified and
verification of well established risk factors could help to identify
patients at riskor aninfection with P. aeruginosa Future studies
should investigate the potential of such risktdacanalysis in
clinical routine for antibioti presciptions.
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As a major opportunistic patbgen of luman and animals
Staphylococcus aureussymptomatically colonizes the nasal
cavity, but is also a leading cause of Hifeeateningacute ad
chronic infectionsS. aureusstrains can carry up to four temperate
phages, many of mich possess accesy genescoding for
staphylococcal virulence factors. More than 90% of the human
nasal isolates ofs. aureuswere found to carry Sa3int phes,
which integrate as prophages into the bactehnial gene thus
disrupting the expression ofhdé sphingomyelinaseHlb, an
important virulence factor under certain infection conditions. The
virulence factorencoding genes carried by the Sdfhages are kl
highly humanspecific and probably essential for bacterial survival
in the human host. Thus, thoinsertion of theprophags into and
excision from the bacterial genome have the potential to confer a
fitness advantage t8. aureusHowever, how theS. aueus hog
modulates the life cycle of its temperate phages remains largely
unknown (1). Our datauggest that the bterial factors supposedly
involved in the interaction of the bacterial host with its phages are
strain specific, with certai. aureustrains beng more prone than
others to support either a lysogenic or a lytic life cycle (2). We
corstructed and integted Sa3it phages into different phagered

S. aureusstrains and found significant differences in phage transfer
rates between differerstrains.Based on this finding, strains were
grouped into low and high transfer strains. Indiegtthat in low
trarsfer strans, the phages are more directed towards lysogeny. To
get a more precise picture of the regulatory circuits we constructed
replicgtion defcient mutants, performed differential RNAseq to
determine the transcriptional units amdalysed a set of uant
strains. By transcriptional start site prediction we identified
promoterregions within the structural module of prophag#3

that aredifferentially active in high and low transfer strains and are
a tool to identify regulators bymeasuring promoteusion
constructs in different mutant backgrounds.
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GMP-compliant production of phages
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Question Multidrug resistance (MR) in bacteria is increasing
dramatically anddlikely to become a serious health piem in the
coming years unless new therapeutic options are found [1]. The use
of bacterophages could be a promising approach, as these viruses
specifically infect andyise bacteria. So far, no d@al trial has

ben complded to Western standards witlvidence of phage
efficacy [2]. At present, production under GMP conditions is
mandatoryin Germany for phages to be used in a clinical trial or
after magistral preparatian humans [3].

Methods: After selection of pges wih therapeutic potential and
baderial host that assume an efficient production, host strains were
grown in 510 L-culture bags and infected with its designated



phages. At the end of cultivation, phagegre harvested by
filtration and celifree lystes wee further purified by 2
chromatography steps (depending on the anticipated application).
Optimizing the purificatiorof a phage was performed stepwise by
taking different process parameters into adastion, e. g. binding

of phages to column, ahing b remove impurities like hostett
proteins and endotoxins, elution of phages with optimized elution
buffer, capacity bthe column and phage recovery.

Results A platformtlike manufacturing process $abeen
established, in whictessential processteps (altivation (USP,
upstream proasing) and purification (DSP, downstream
processing)) must only be adapted to the imtliwl phage in a few
parameters to ensure successful production. This platfornidpsov
the basis for pharmacécal scale and quiy phage production.
Requirements forphage IMPs and APIs in terms of process,
specifications and analytics were defined withe relevant
authorities. After their release, the first phdy#Ps/-APIs were
ddivered to the clinical parers to be used ia clinical trial or
after magistral prearation.

Conclusions The requirements for GMP production are currently
not substantidy different for production of an IMP or API and are
comparable to those for otheirugclasses. Unlike most logr
drugs, phageherapy kenefits the use of a mixture dfifferent
phages. Due to their high specificity, the production of an
enormous numberfghages would therefore be necessary to be
able to treat many patients, which M@wot be economically
feasibe at the given muiremerns. After safety and efficacyale
been demonstrated, it will therefore be necessary to adapt the
regulations to allovthe exchange of phages in fixed cocktails, their
approval, and the requirements foduction, to take a stdéprther
towards pacticablity of phage therapy.
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Increasingy implant systems are usedrfergan, joint and bone
prostheses in the human body in order to increase the life quality.
Howeer, these implants can be coloniZeyl bacteria and, thus,
lead to severe complications. In particular, fordigpay associated
colonizaions with coagulaseegative staphylococci and biofilms
thereof are a major concern since they lead to periimplantitis.
Conventional therapies with antihics may encounter their limits
due to antibiotic resistance, biofilm formai, and nofreplicaive
bacteria. Bacteriophag therapy is considered a possible
supplement or alternative to antibiotics. In the context of
personalized medicine, specific badtgthages can be isolated and
used in a targeted approach; alternatively, disoaactive
bacteiophage or cocktails thereadan be applied. In this project,
four bacteriophages were isolated from sewage water using
Staplylococcus (S.) epidermidis. Three tiese bacteriophages
had a moderate host range 0f2%% of the clinical Sepidermidis
isolates, 038 % of the S. lugdwensis isolates, and for¥6 % of

the S. hominis isolates. The fourth bacteriophage was abjeséo |
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71 % of the S. epidermidis, 82 &6 the S. lugdunensis, and 24 %
of the S. hominis isolates tested. None dfe tisolated
bacteiophages were able to lyseng of the S. aureus isolates
investigated. Further characterizations and functional tests are
required. These preliminary results denstrate that broadly active
bacteriophages can lyse related bacteria acpssies bordersnd

may be suitable for therautic applications.
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Enrichment, purification and validation of bacteriophages
againstPseudomonas aeruginodar therapeutic applications
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Increasing resistance rates of bacteria against atitibicall for
therapeutic alternatives to overcome this worldwide problem.
Bacteriophage therapy could provide lswopportunity.For any
medical application, it is essential thlé drug is free of endotoxin
and other contaminants which otherwise mitdad to a severe
reactions in the patients. We focussed on methods to purify
Pseudomonas (P.) aeruginosa bacpéréges. First, hjh titer
phage lysates of P. aeruginosa were comatrd by membrane
ultrafiltration. This was followed by affinity chron@graphy in
order to remove endotoxins from the bacteriophage samples.
Afterwards, the eluted samples were furtherifiied by treatrert
either with organic solvents or with detergenits both methods, a
phase separation was achieved and the aqueous qiratséning

the purified phage suspension was further examined. Different tests
for detection of endotoxins were wséor this purpos: first, the
limuluss-amebocyte lysate test based the blood of horseshoe
crabs; second, the EndoLISA® test based on aetgmily
engineered protein, which is activated by endotoxin and produces a
fluorescent signal; and third, the mayte activation €< which
allows not only the detection of endotogibut also the full range

of pyrogens, including neandotoxin pyrogens such as
lipoteichoic acid from Grampositive bacteria. In this test, the
human monocytic cells are activated by qogers and produce
interleukin-6, which is detected by ELISA. The arndxin levels of

our initially hightitered lysates were reduced dradtichy these
methods. The monocyte activation test confirmed that the purified
bacteriophage samples were free ofaswable endotoxs and
other bacterial toxins. However, the treatth of the samples
reduced the bacteriophage titers at the end of oweptoes. The
findings on strongly reduced endotoxin levels through
chromatography, organic solvent and detergeguttrents are an
important step on the way to applicable bacteriogh#igerapy.
However, further investigations are needed to increase sample
guantities.
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Introduction : Combined sewer overflows (CSO) are often loaded
with lots of harmful subtances which are released into the
environment posing a potential risk for human hed&tr.instance
bacteria with atibiotic resistances could be selected for when
encountering antibiotics in the water. Therefore, wastewater
treatment ant (WWTP) usesetention soil filters to minimize or
reduce environmental pollution from CSO. Differemdrget



orgarisms have been ed as potential indicators of pollution and
clearing capacities. Here, we enumerated the predominant gut
bacteriophage é&ssphage (gene RE)56), the 16S rRNA gene of
the indicator bacteriumPhocaeicola doreiand two antibiotic
resistance gees 6ull and tetW) affecting tetracycline and
sulfonamide in initial CSO and evaluated the reduction capacity of
the retention soil filte(RSF).

Methods At three different time points 7 biological RSF replicates
each were collected from ithe WWTP AacknSoers, Germany
before and after the use of the RSF. DNA for all samples was
obtained with standard extraction procedures and, fopadson
with and without prior DNase treatment. Target genes were
subsequently analysed by ddPCR.

Resuts: The amount ofall tested gees varied between the
different time points but also between the biological replicates. No
significant differences werebserved betwaethe samples treated
with or without DNase, indicating that intact organisms (viruses
andbacteria) werealetected rathethan free DNA. On average, the
crAssphage occurred in the sewer overflows with 1866 phage
particles/mL (range of 15%16719 particlesnL). In contrast, only

an average of 83 cells/mL d?hocaeicola doreiwere detected
(range of 155 to 671%cells/mL). We furthermore found 11480
bacterial cells/mL (range of 522 to 40263 cells/mL) carrying the
sulfonamide resistance genetlonly 504 bagrial cells/mL (range

0 to 1555 cells/mL) carrying the tetracycline resistance gene. Using
Spearman's ranrder correlabn a weak but significant positive
correlation was found between the crAssphage Rhdcaeicola
dorei (n=21, rs=0.49p=0.026). The RB achieved a reduction of
99,5% + 0,5% of the crAssphage and a similar high reduction of
sulfonamide resimnce gene caring bacteria. The reduction of
bacteria with the tetracycline resistance gene was with 98,4% =+
1,1% a little bit lesseffective and een less effective with
Phocaeicola dore{88,6% + 14,9%)

Discussion The amount of crAgghage in wastewatevas around
100times higher than that &hocaeicola doreiThis aspect, along
with the previous finding that the crAssphage dates with
antimcrobial resistance genes in wastewater makes this phage a
sensitive humaispecific polluant indicator. Théhigh amountof
sufonamide resistance genes are in line with previous findings and
likely indicates the broad and massive useutfbeamides.

MVP 311

Single and combined measures foaEampylobactemitigation in
a OneHealth approach targeting commercal chicken meat
production - bacteriophages, curcumin and organic acids
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Introduction : Campylobateriosis isone of the most frequently
reported human gastrointestinal diseases in the European Union
(EU), and associated with rea but severe lan term sequelae.
Transmission to humans can occur viataminated poultry meat.
Being under discussion foreducing the prevalence and
concentration ofCampylobacterin poultry products, combined
intervention measures as part of a muétipurdle approackvere
investigated in this study.

Materials and methods In our study, we applied bacteriophages
(phages), manic acidgsotbic, benzoic, propionic and acetic acid)
and the plant extract curcumin as-b@vest intervention measures
in commercial broiler &ttening plants in Germany. These feed
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additives are kown to effect several bacteria of the chicken
microbome. Campyldacter counts in chicken flocks with single

or combined measure application were examined and compared to
controls.Canrpylobacterload dter and during the experiment was
determined in fecahnd cecal samples, using the DIN EN ISO
102722:2017 methodology.Furthermore, samples were analyzed
for phage concentrations and phages susceptibility of bacterial
isolates towards.

Results In the exgrimental group receiving a combination of
organic acid, phages (both via water) and curcumin (via feed),
reductions ofupto 1.11 log units were detected in fecal samples 34
days post hatch (dph). Significant reductions of up to 0.7 Gihitg
were deteted in cecal samples 35 dph. After the second phage
apgication (40 dph), a significant reduction of 1.38g units
occured in fecal samples compared to the control.

Single application of an organic acid blend resulted in a significant
Campylobacterredudion of up to 4.85 log units 33 days post
hatch. Subsaeently, significant reductions by up to 1.04 logtsin
were obseredin cecal samples 42 dph. After single application of
a phage mixture 33 dph, a 1.08 log unit reduction was obs8dsed
dph. Inconsitent, nonsignificant reductions were detected in the
experimental group receiving the plant extract cumtuvia feed.

Discussion The significant reductions after combined application
of phages, organic acids and curcumin at particutaegi of the
fattering indicate that the investigation of combined intetien
strategies againstCampylobacteris a promighg approach.
However, no synergistic effects did occur in our study as
mitigation results were similar after single measure apptioati
Although the most meaningful reduction was observed after
applicatiom of organic acids, poor solubility limits the ptizal
usabiliy of this measure. Further studies are needed to investigate
whether the organic acid blend can be improved by intersage,
change ofapplication route, lower concentrations of the acidg o
other measure combinations not tested duting study do Ilsow
synergistic effects.
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Challenges in GMRconform-Analysis of fecal microbiota for
stool transplantation
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Background: Ulcerative colitis is a chronic inflammato bowel
disease and dfficult to treat with standard therapy. Fecal
microbiota transfer is considered as an effective therapy against
this disease [1]. For patient safety, it is to ensure that the donor of
the stool is healthy and the encapsulated rdgltior stool is fee

of pathogens [2]. Howeverthis treatment is classified as
medication, therefore the Arzneimittelgesetz (AMG) an@ th
Arzneimittel und Wirkstoffherstellungsverordnung (AMWHY) is
applied and we have to operate with good manufacturinctipea
(GMP).

Methods/Results: To screen thetsol donors we had to use several
culturebased, molecular, serological and microscopithiogs. In
addition, a multiplex redime PCR system with a gastrointestinal
panel that tests for 22 common gastrointedpathogens icluding
viruses, bacteria angrotozoa is used to analyze the encapsulated
multi-donor stoolWe have qualified and vidated this amount of
different values extensively and found reasonable quality
assurance. A Change control processesqsired for evey change

in processes, reages or rooms. It is necessary to backup also raw
data and ensure that these data filesclvhare mostly in companry



owned formats, are readable for many years. We store retained
samples and all technical and anizational note haveto be very
detailed ad forgeryproofed. In addition the complex and
innovative character of the project chaties the necessary formal
approval process by the local governmental supervisory bodies.

Conclusions: Diverse microbiologial, virological ard serological
analysis areecessary to ensure the safety of the patients before a
microbiota transfer. Disproportiate costs arise by increased
material and human recourses due to the AMG and AMWHYV
conform handling of these analysitthe legislatie agans are not

able to simfify the handling for such advanced new methods, it
will be hardly possible to apply sughethods into wide clinical
use.

1) Wolfe, M. et al. Fecal microbiota transplantation induces
remission in patients withctive ulcerativecdlitis in a randomized
contolled trial. Gastroenterology. 2015;149(1):1i(@Re6.
https://doi.org/10.1053/j.gastro.20.04.001.

2) Stallmach, A. et alTransfer of FRozen Encapsulated multi
donor Stool filtrate for active ulcerative C@di (FRESCO): stud
protocol for a prospectivanulticenter, doubkblind, randomized,
controlled trial. Trials 23. 2022; 173.
https://dé.org/10.1186/s1306822-060951
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Introduction (background, relevance and question of the
work): CFTR gene mutation in syic fibrosis (O) leads to a
higher viscosity and different composition of mucus which favours
airway infection with pathogensuch ad®seudomonas aerugirms
Infection with P. aeruginosas associated with a decrease in lung
function and disease progsésn. Oneappro&h to counterP.
aeruginosainfection is to use respiratory commensal strains as
probiotics Previous trials raed the hypothesis, that respiratory
commensal strains from CF patients are less competitive aainst
aeruginosahan from norCF patiets. Tovalidate this hypothesis,
we compared CF to ne@F strains ofStreptococcus mitis/orali
terms of their comgtitivity againstP. aeruginosa

Material/methods (patient collective, method, statistical
procedures) S. mitis/oralis strainswere cdlected fom airway
samples and, depending on the sample donor, assigned to-the CF
cohort (17 strms), or the nofCF whort. The norCF cohort
includes samles from patients without CF (16 strains) and from
healthy persons (4 strains). Two differeompéition asays have
been performed. In a Direct Droplet Assay, tBe mitis/oralis
strains were syended to 0.5 McF andropped on an agar plate
previouslyinoculated with PA@L. A reduction in PAGL growth
density on these spots was considerednamlaibitory effect In a
Coculture Assay, PAQ was cocultured witts. mitis/oralisin
liquid media forl5-23 hours. PA@L growth in this coculture was
then quarified by counting the colony forming units on selective
media.

Results (Results with data andstatistics): In the Direct Droplet
Assay, 4 out of 2(8. mitis/oralisstrains of the noi€F cohort had
inhibitory effects @ the PAGL growth, 14 did not havena
inhibitory effect, while the results for 2 strains are inconclusive. In
the CRcohort, 6 outof 17 S. mitis/@alis strains inhibited PAEL
growth, while 10 strains were not inhibiting and 1 was
inconclusive.
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In the Caulture Assay, 3 out of 28. mitis/@alis strains of the
nonCF cohort were constantly inhibiting PAO growth in 3
biological repicates, while 1strain was constantly increasing it and
16 strains had variable effects. The threehitbiy strains were
aso inhibiting in the Direct DropleAssay. In the Cfeohort, 7 out

of 17 S. mitis/oralis strains were constantly inhibiting PAD
growth, while 1 grain was constantly increasing it and 9 strains had
variable effects. 3 of the 7 inhibry strains were &b inhibiting in

the Direct Droplet Asay.

Discussion (Importance of the work and conclusion)Although

the initial hypothesis canhdoe validated,we found severalS.
mitis/oralis strains that can inhibiP. aeruginosagrowth. This
effect seems to berain-specific and not associated wi@F. The
mechanism underlying the inhibitory effect is currently examined
using whole genome segmidng, comparig inhibitory and non
inhibitory strains.
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Introdu ction: Recent technologies likagh-throughput molecular
sequencing lead to the generation of large oants of
data.However, (re)use of these data has failedewploit its full
potential. The NFDI (National Research D&wdrastructure) will
change this by developimpmprehensive research data
managementNFDI4Microbiota aims to facilitate digital
trarsformation in tke mcrobiological community (including
bacteiology, virology, protistology, mycology and parasitology),
by providing access to data, &ws services, training, and
standards.

Methods: The German microbial research will be engaged through
training, commauity-building activities, and by creating doad-
basd system that will make the storage, integratiow, @malysis

of microbial data - especially -omics data - consistent,
reproducible, and accessible. Therefore, NFDI4Microbiota will
promote the FAIR (Fhdable, Accessible, Interoperable, and-Re
usale) principles and Open Science. Central for the consorisum
the development and provisi®f the computational infrastructure
and analytical workflows required to store, access, process, and
interpret varios microbiology-related data types. Here,
NFDI4Microbiota works on developing and implementing
software andtandardized workflows for users to analyze their own
data (i.e. for quality control, data processing, statistical analysis,
and viswlizations of diferent data types and results).

Results NFDI4Microbiota consists of ten wedlstablished partner
instituions and is supported by fivgrofessional societies
(including DGHM) and more than 50 participants. Several
workshops and trainingvent were alredy performed and further
will take place freqantly. Moreover, the consortium launched an
ambassador progma to connect with the participants, thereby
helping to identify the needs of the community. Technical solutions
are developed, testedrd refined in several Use Cases from
different fields of méerobiolagy. The recently published



Knowledge Base with matafs on research data managetreta.
is accessible via the web portal nfdi4microbiota.de. All information
and specific services ara@dwill be madeavalable there as well.

Conclusions NFDI4Microbiota telps the microbiological research
community by provithg technical solutions and a comprehensive
training program. This combined approaches of education and
services will ensure that worobial researchin Germany is
synergistic and efficient. Proders andusers of data will benefit
from FAIR data more likgl to be cited and integratedto a wider
microbial inquiry. The current data parasitism would shift to a
future data mutualism hehg dl partners The NFDI4Microbiota

will support the whole ammunity through this process with an
elaborate training progm and other services.
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Pseudomonas aeruginoszhanges the activity of its H2 type VI
secretion system at body temperature
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Introduction : Pseudomonas aeruginogan opportunistic human
pathoga that successfly colonizes niches a wide temperature
range. It has three different types of type VI secretion system
(referred to as HIT6SS, H2-T6SS and H3T6SS), each with a
specific set of effectors. These T6SS effectors endble
aeruginosao kill competing beteria and mediates witence. How
temperature affects T6S8ediated bacterial killing durind.
aeruginos colonization of the humabody is little understood.
Our goal is to better understand the activity of the three different
types of BSS during chagesfrom room temperate to body
temperature.

Methods: To test the effect of temperature on Te&®&diated
bacterial killing, we pedrmed spot assays. For that purpose, two
fluorescently labelled strains deficient in the effectors Tsebser
and their orresponding immunity qoteins were exposed to the
wild-type strain at 22°C and 37°C. Fluorescent micrpganf the
macrocolonies anthe quantification of bacteria by flow cytometry
were used to assess changes in the relative abundacmeyEting
strairs in the mixed communjt To measure T6SS activation at
different temperatures, we analysed T6SS geneesgjum by RT
gPCR and Hcp motein expression by Western blot at 22°C and
37°C.

Results We found similar levels of kiling by the HI6SS
effector Ts& a& 22°C and 37°C. lrcontrast, a big competitive
advantage in bacterial competition was observed byT6RS
effector TseT at 22°Cut not at 37°C. The absence of the TseT
mediated advantage at 37°C could be explained by negative
regulatim o the H2T6SS dnce we observed lss Hcp2
expression at this temperature. Host temperature did not affect
protein expession of the Hland H3T6SS.

Discussion Temperature dependence of the Tseddiated
competitive advantage led us to the finding atBmperature
dependent expression of HZ6SS proteins. These results confirm
recent, independently acquired results by BRedand colleagues
that denongdrate a clear advantage in bacterial competition
mediated by all HZ6SS toxins at 25°C but not at 37°Che
temporarysuppression of HZI'6SSexpression at 37°C may enable
the redistribution of bacterial resources in harshd@mons of the
host envirmment. For example, Wurtzel et al. had shown that
genes involved in virulence such as type lll secretiostesy
exoproteis and flagella are upgulated at 37°C. The study of
factors contributing to the activation or suppressibthe T6SS in
the proces®f adaptation to the host environment is important for
understanding the dynamics of chronic infection preenting the
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dominance of P. aerugimsa in the pulmonary microbiome in
predisposed patients.

PWP 316

Changes in thebacterial gut microbiome of goats with chronic
granulomatous enteritis- Paratuberculosis

*P. Mobius, E. M. LieblerTenorid, H. Kohla?, C. Pickrodt, T. M.
Fuchg

Friedrich-LoefflerInstitut, Institute of Molecular Pathogenesigna,
Germany

Introduction: The intestinal microbiotalays an important role in
immunity and the maintenance of overall health in humans and
animals. To datdew studies hee investigatedhe gut microbiome
during the chronic enteric inflammatory diseaparatuberculosis
(Ptb), which affects ruminants and is caused Nbycobacterium
avium subsp.paratuberculosigMAP). The aim of this study was

to uncover chaacteristic chages in the compsition of the
bacterial microbiome in the gut of animals with Btid to identify
bacteral factors that may be involveid the pathogenesis of this
disease. In addition, the study intends to better understand the
moleculamrmechanisms of nerobiomehost irteractions.

Material/method: Goats of the breed "Thiringer Wald egie"

from farms in Thungia with and without a history of Ptb were
sampled. The contents of 7 intestinal compartments of goats with
Ptb and faeces of MAPostive goats wereexamined by 16S
rRNA gene sequencing, and the results were compared with the
dataobtained from healthmnd MARnNegative goats. Healthagus

of animals was assessed by macroscopy, histology, microbiology
and parasitology after autopsy daughter for mat production.
Microbiome analysis was performed using the microbiome
explorer "Nanco" (https://exbio.wa.tum.de/namco/).

Results A higher Udiversity of the microbiome was found in the
large intestine in healthy goats compared to goats ®tb, and
also in the faeces foMAP-negative compared to MAPositive
goats. Furthermore, thb-diversity of the micrbiome differed
between healthy and diseaggshts in the small and large intestine
and between MAfmegative and MARositive goats in feces.
Differential analysis revaled various changes in the abundance of
different taxa in the miobiome of goats witPtb compared to that

of healthy goats. At the phylum level, there was an increase in
Firmicutes and a decrease iBacteroidotaand Proteobacteria
(p<0.01) in the smallintestine; an increase iActinobacteria
(p<0.05), and a decreaseDesulfobacterotgp<0.01) in the large
intestine. At the family level the abundance of many taxa was
increased or decreased in goats with Ptb comparededtihir
animals, and differenceswere observed between the microbiota
composition in the small arldrge intestine.

Discussion As expected and known for diseases that cause
dysbiosis in the gut microbiomé}diversity was reduced and R
diversity was diffeent in goats wh Ptb comparedb healthy goats.
Comparing the present results with the few stadin cattle in the
same field have not revealed any specific signature for the bacterial
composition of theyut contents or faeces of MARfected animals

or animals with F. However, a stdy of the mucosal microbiome
along the intestine and transcriptenanalyses will follow to
uncover relevant microbial metabolic activities and products that
may play a roleri the onset and progression of Ptb, e.g. by
interacting with theimmune system.
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Antibiotic resistance and resistomes of microbiota along the
gut-lung axis

*M. Moll%, M. Lupatsit, P. ParschKkeD. Nurjadt, S. Boutir, S.
Graspeuntnéy J. Rupp

tUniversity of Liibeck, Department of Infectiddiseases and
Microbiology, LiibeckGermany

2Universitatsklinikum Schleswigolstein, Medizinische Kilinik 111, Libeck,
Germany

Introduction: Lower respiratory tract infections are a major cause
of death wordwide and increasing antimicrobial resistance (AMR

in relevant patogens makes thgeatment of these infections more
challenging. In this sense, the resistome of the microbiome of the
human body may serve as a reservoir for antimicrobial resistance
patten development. As both the microbiome of the luargl the

gut areinfluencing the ourse of infectious lung diseases, we aim
to understand how microbial communities along thelgg axis

may contribute to AMR spread to respiratory pathogens. We do
this by combining culturomics efforts with sequencibased
techniquesd uncover AMR orthe genetic and phenotypical level.

Material and Methods: Bronchoalveolar lavage samples (BAL)
and rectal swabs (RS) as well as blood and pharyngeal swabs (PS)
are collectd from patients receiving a diagnostic bronchogcap

the pulmonabgy department ofthe university hospital. All
materials are transported to the lab in less than 30min. Microbes
from the BAL and RS are cultured, identified and stored in a
cryobank for cenpasition and phenotypical data. DNA is isolated
from the BAL, RS ad PS native matéls and the metgenomes

are sequenced for composition and resistome data. Patient data
from questionnaires and clinical data is collected and analyzed.

Results: We haveisoated a total of 296 and 410 isolates from
respratory samplesral gut samples spectively. In an optimized
culturomics trial, we ran 7 complete sets of samples performing
high throughput cultivation efforts on various conditions in aerobic
and anaerab environments. The preliminary cultubased radts
show a highdegee of dissinlarity between the niches. Though, a
small species overlap from lung and gut microbiota in the patient
collective consisting mostly of Streptococci is present. Antibiotic
suseptibility testing of the first lungyut isolae pairs indicates
potential strainoverlap between niches. While we are continuing
our culturomics efforts, metagenomic analysis of the patients’
samples and genome sequencing of respective isolates eolam
genetic links between the lung and the guesspect of AMR.

Discussion:Only few species have the ability to grow in the two
niches of the lung and gut which differ in their physiology.
However, presence of same species in the lung and the gus allo
insights into the dynamics of bacterial dispens and their
potenial role in speading AMR along the gdting axis.
Combining results from culturomics and metagenome sequencing
will strengthen our understanding of occurrence and spread of
AMR along tre qut-lung axis and provide us with new insights o
the potential ole of the microliome in this process. Bacterial
isolates of interest with their genetic and phenotypic information
will aid us in experimentally addressing the role of the microbiome
in the development and spread of AMR.
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Intra specific diversity of type VI secretion system effectors and
their combinations in Pseudomonas aeruginosa

*A. Habich, D. Unterwegér

IChristian-Albrecht University Kiel, Institute of Experimental Medicine,
Kiel, Germany

Bacteria use type Vlesretions syens (T6SSs) to deler effector
proteins into neighboring cells and the extracellular space. How a
bacterium benefits from its T6SSepknds on the effectors, which
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enable bacteria to kill other microbasanipulate eukaryotic cells
or obtainnutrients. Mbst of what we knowalout effectors, and
thus about the function of T6SSs Rseudomonas aeruginqses
based on few reference strairisttle is known about effector
diversity within the species. Here, wse comparative genomics to
systematially test fo the intraspecifidiversity of T6SS effectors
and their combinations in roughly 2000 phylogenetically disfhct
aeruginosastrains.

We found core effectors, which are omnipresent and conserved
across th species, and accessory effectorhjctv vary betveen
strains. The emhination of core with accessory effectors results in
an effector set. We observed a tremendous diversity of effsets
within the species. Mode of transport and effector target were
identified to be possible drivers andonstraints of effector
diversty. Ancestral reconstruction of effector sets reveals putative
loss and exchange of effectencoding genes in thev@utionary
history of some strains.

We show that the core effector Tseontributes to virulencén
vivo, which indicats arole of the T6S in pathogenicity across
strains, whereas accessory effectors with known-earyotic
activity contribute to sain-level variation of virulence. Accessory
effectors with antprokaryotic activity provide the genetic bador
intragedfic killing and could provide a competitive advantage in
mixed microbial communities.

These findings show the distinct contributiohT6SS effectors to
the intraspecific diversity of a bacterial patbog
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The acne microbiome and possiblenpbiotic-based therapeutic
intervention

C. Feidenhan&I M. Lund', H. B. Lomholt, *H. Briiggemanh

!Aarhus University, Biomedicine, Aarhus, Denmark

Background: Human skin is populated by trillions of micresd
collectively called the skin microbiomeutibacterium acnesand
cogulasenegative staphylococci are among the most abundant
members of this ecosystem, with described roles in skin health and
disease. However, knowledge regarding heldtheficial and
diseaseassociated effects of these ubiquitous) giisdents is still
limited.

Objectives: Aims of this study were the characterization of the
skin microbiome and its dysbiosis in acne vulgarisepiés before
and after treatment as well as the interrmgatof the skin
microbiome for healtfbeneficial finctionality.

Methods: Culture-dependent andndependent methods were used.
C. acnesand staphylococcal landscapes across two different skin
sitesof healthy individuals and acne patients were profiledch wit
amplioon-based nexgeneration sequencing, and icnobial
interference were assessed by antagonistic assays
transcriptomics.

and

Results: Healthy skin sites were colonized with multiple
staphylocacal species, dominated 18/ epidermidisfollowed by
S.capitisandS. saccharolyticuDistinctC. acnephylotypes were
idenified, spanning the 10 known singteEus sequence typing
(SLST) classes. Acnraffected skin was characterized by a loss of
C. acnesphylotype diversity, an overrepresentation otype C.
acnes as well as a shift of the staphylococpalpuation. Relative
abundance profiles indicated the existence of phylopecific
co-existence and exclusion scenarios. Healthociated
staplylococcal strains with antC. acnesactivities were iderfied
ard further characterized to evaluate thsuitability as skin
probiotics.



Conclusions: Findings highlight the importance of skiasident
staphylococci and suggest that selective microbiglrference is a
contributor to skin homeostasis.
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Comparative proteomics of vesicles essential for the egress of
Plasmodium falciparumgametocytes from red blood cells

J. SaBmannshaugeS Bennink, J. Kiichenhoff, U. Distle?, P. C. Burd3
S. Tenzek, T. Gilbergef, *G. Pradél

'RWTH Aachetuniversity, Department of Biology I, Aachen, Germany
2Johannes Gutenberg Uniwgity, Immunolgy, Manz, Germany
SUniversity of Hamburg, CSSBarhbuig, Germany

Queston: Transmission of malaria parasites to the mosquito is
mediated by sexual prarsor cel, the gametocytes. Upon entering
the mosquito midgut, the gametocytes egress from the ernglopi
erythrocyte while passing through gametogendsgsess follows

an insde-out mode during which the membrane of the
parasitophorous vacuole ruptareprior to he erythrocyte
membrane. Membrane rupture requires the exocytosis of
specializél secretory vasles of the parasites; i.e. the osmiophilic
bodies (OBs) involved inrupturing the parasitophorous vacuole
membrane, and vesicles (here terme&\B) that harbar the
perforinlike protein PPLP2 required for erythrocyte lysis. To date,
only some OB protes are known, like G377 and MDV1/Peg3,
and proteirconmposition of theP-EVs remains unclear.

Methods: We used highresolution imaging and BiolD methotts
study tke two types of egress vesicles, OBs anEWR, in
Plasmodium falciparumgametaytes in order d urveil their
proteomes and modes of action.

Resuts: We show that B exocytosis precedes discharge of the P
EVs and that exocytosis of theB¥s, butnot of the OBs, is
calciumsensitive. Further, the two types of vesicles exhibit distinct
proteomes witlthe majority of proteins being assigned to the OBs
In addition to kown egresselated proteins, our analyses revealed
novel components of OBs andB¥s, includng proteins involved

in vesicle trafficking.

Conclusions Our data provide sight into the imrarnse molecular
machinery required for the insideit egress ofP. falciparum
gametocytes.
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The role of putative mTORC:-related kinases in translatiomal
regulation during Plasmodium falciparumtransmission

*S. Bennink, F. Muller, J. Miillet, M. Schumachéy C. Kiihné, A.
Rnjbaf, G. Pradél

'RWTH Aachen Univeiigy, Division of Cellularand Applied Infection
Biology, Aachen, Germany

Introduction : During humarto-mosquito transmission the malaria
parasitePlasmodium falciparunguickly needs to agsd to a new
environment. Among others, a specifimtein repertoiramust be
synthesized for dst cell egress and the completion of the sexual
reproduction phse in the mosquito midgut. Transcripts coding for
some of these proteins are already synthesizede human host,
while translation is initiateanly after transmeson. We recently
identified the protein Helix-1 as a crucial component in the
process of translational -imitiation. 7-Helix-1 was shown to
interact with known ribontieoproteins andorm a complex with
repressed mMRNAs. In silico dgaes further demstrated that 7
Helix-1 is homologous to the human stress regulator hLanCL2,
which among dters is involved in the mTORathway. Although
most of the mTOR&omponents are not presentHAnfalciparum

we hypothesize thatHelix-1 reguldes translation \a ax mTORG

like signalingcascade.
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Methods: In order to decipher the potential link betweehl&lix-

1, mTORGCrelated components and translation, we will
characterize the alvnstream kinase®f the mTORCpathway,

KIN, PI3K and S6K, which arpresent inP. fdciparum Gene and
protein expression of the kinases in the gametocyte stages is
analysed ¥ RT-PCR and IFA, respectively. To investigate the role
of the three kinases during translatioregulation, knockout (KO)
parasite lines are gemged and characteed. Further, the KO
studes will be complemented with chemical inhibition/activation
studies using commercial inhibitors and activators.

Results RT-PCRs revealed traospt expression forall three
kinases that might be involved in anT®@RGClike pathwg in
mature and activated geetocytes ofP. falciparum For S6K, a
granular localization iigametocytes could be demonstrated, similar
to the expreden pattern of Helix-1. Potential cdocalization and
interaction of 7Helix-1 with the knases will be investigated in
future expemnents. Further, an S6KO parasite line has been
generated which will be phenotypically characterized. The KO will
be usd to confirm the phosphorylation activity of S6K and to
investigate the role of S6K in tralation reinitiation during
transmission.

Discussion The mTORC pathway is one of the most important
signaling cascades in mammalian cells integrating nutrient
availability and regulating protein translation. Although
Plasmodiumhas lost most of the mTORE€omponents, three
downstream kinases, KIN,I3K and S6K, are present. In this
project, we will investigate the potential role of these proteins in
translational regation during transmission of the parasite. Data
gained in this project will help us undand how the parasite is
able to specificajl regulate protein synthesis depending on the
environment.



