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Aguaculture is one of the largest food-producing sectors globally. When fish are kept at high
densities and fed with high-protein diets, their main nitrogenous waste product, ammonia, can reach
high concentrations in the aquaculture water. Exposure to high ammonia concentrations leads to
decreased fish welfare. Reducing ammonia accumulation in the water is thus vital to aquaculture. It
has been shown that carp gills harbor intracellular nitrogen-cycling microbial symbionts. These
symbionts, comprised of ammonia-oxidizing Nitrosomonas spp. and a denitrifying bacterium,
detoxify the excreted ammonia into harmless dinitrogen gas.

We aim to isolate these symbionts by combining classical cultivation techniques and activity-based
fluorescent labelling. Using activity-based protein profiling in combination with CLICK-chemistry,
nitrifiers harboring the ammonia monooxygenase enzyme were fluorescently labelled and selected
for downstream cultivation using fluorescence-activated cell sorting. Physiologically active cultures
were identified via nitrite production and are currently undergoing upscaling. By PCRs targeting the
ammonia monooxygenase subunit A gene (amoA), we selected for cultures of interest. This targeted
cultivation workflow is reproducible and prooves to be effective for complex samples like gill tissue.
In parallel, a classical swab-based cultivation strategy yielded a previously uncultured Nitrosomonas
from fish gills, which was used to inoculate a chemostat bioreactor for physiological characterization.
This study aims to shed light on a previously unknown symbiosis and may change our perception of
nitrogen handling by fish.
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Low positive predictive value with the DIGIVAL™ BinaxNOW?® reader for the
detection of Legionella pneumophila antigen in urine
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INTRODUCTION

Urinary antigen tests detecting L. pneumophila serogroup 1 are routinely used to screen patiénts
with community-acquired pneumonia for Legionnaires’ disease. A positive result typically alters
antibiotic therapy and prompts public health notification. For the BinaxNOW® Legionella Urinary
Antigen Card, the DIGIVAL™ has been introduced. This is a camera-based reader designed to improve
sensitivity. However, no clinical evaluation has been published. We therefore assessed whether
DIGIVAL™ enhances the diagnosis of clinically relevant Legionnaires’ disease compared to technician-
read tests.

METHODS

All L. pneumophila urinary antigen tests (BinaxNOW®) performed at the Groene Hart Ziekenhuis from
January to December 2024 were interpreted by a laboratory technician. Negative results were
subsequently reviewed by DIGIVAL™ reader in ‘read-only’ mode. Test discrepancies were
retrospectively analysed by reviewing clinical and laboratory records. A flow-chart was developed to
determine the positive test cases as ‘highly likely’, ‘possible’ or ‘highly unlikely’ Legionnaires’ disease.
We assumed that DIGIVAL™ produced no false negative results.

RESULTS

In total 687 L. pneumophila urinary antigen tests were performed of 658 unique patients. Six patients
had a positive result using visual inspection and 10 were positive using DIGIVAL™ only. Of these 10,
retrospective analysis showed 3 ‘highly likely’, 1 ‘possible’ and 6 ‘highly unlikely’ cases of
Legionnaires’ disease. When ‘highly likely’ and ‘possible’ were considered positive, the positive
predictive value using DIGIVAL™ decreased from 100% to 62.5% compared to visual inspection only,
while the negative predictive value increased from 99.4% to 100%.

CONCLUSION

Although adding a DIGIVAL™ reader increases the overall test sensitivity substantially and only
slightly reduces specificity, the test’s role as a diagnostic tool in a low-prevalence setting contributed
to a dramatic decrease in its positive predictive value. This study emphasizes the need for clinical
validation in a representative population when introducing microbiological tests.
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Clinical benefits of direct bacterial identification of positive blood cultures
using MALDI-TOF.
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Introduction

Early targeted antimicrobial treatment of patients with sepsis has a major clinical impact. From
positive blood cultures, a Gram stain is reported to the clinician and subculturing on agar plates is
started. When sufficient growth has developed on the same or following day, pathogen identification
using MALDI-TOF MS is performed. To accelerate the diagnostic process and to improve antibiotic
therapy, a commercially available kit is available. However, the cost per sample is high. We
implemented a protocol for direct identification from blood culture medium using an in-house
method and MALDI-TOF MS.

Methods

Positive blood cultures were processed according to a protocol in which 10% SDS solution was used
as lysis buffer. The obtained bacterial pellet was applied to a MALDI-TOF target and identification
was performed using the Bruker MALDI-TOF MS Biotyper Sirius with MBT Compass HT software. The
percentages of successful identifications for groups of bacteria were calculated, as well as the time
intervals between blood culture positivity and the availability of the direct MALDI-TOF result and the
subculture result.

Results

In total 397 direct identifications were performed on blood cultures of 211 patients. Correct direct
identification rates at the species level were 72% for Enterobacterales, 43% for non-fermenting
bacteria, 68% for Staphylococcus aureus, 52% for enterococci, 8% for streptococci, 25% for coagulase
negative staphylococci, and 20% for other organisms. The time interval between positivity and direct
MALDI-TOF result was median 6.75 hrs (range 0.5-68), between positivity and subculture
identification median 16.6 hrs (range 2.6-168.6). For 50% (n=106) of patients at least one direct
identification at the species level was successful.

Conclusion

Direct MALDI-TOF identification from positive blood cultures provides a valuable diagnostic tool. Our
SDS lysisbuffer-based protocol provides a fast and cheap approach, offering significant benefits for
patients by enabling faster initiation of targeted antimicrobial therapy.
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Metagenomic or targeted long-read sequencing for vaginal microbiome
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Long-read sequencing with the Oxford Nanopore Technologies platform offers multiple approaches
for vaginal microbiome profiling. The two most common strategies are metagenomic sequencing and
targeted full-length 16S rRNA gene sequencing. Each approach has limitations related to e.g. host
DNA, ethical regulations, amplification bias and taxonomic resolution.

In this study, we compared both methods using 11 vaginal swabs and one ZymoBIOMICS community
DNA standard. DNA was isolated using QlIAamp DNA Host-Free Microbiome and Maxwell RSC
Pathogen Total Nucleic Acid kits. Targeted data were obtained by sequencing with ONTs SQK-
NBD114.24 kit, and processed with both GermGenie(v0.1.9) and Kraken2(v2.1.3)/Bracken(v2.9).
Metagenomic data were generated with Nimagen’s RC-ONT-16SFL096 kit, in silico host depletion was
performed with minimap2(v2.28), taxonomic classifications were assigned with Kraken2/Bracken.
Vaginal microbiome patterns were grouped based on established Community State Types (CSTs).

The metagenomic mock profiles showed the highest similarity to the theoretical composition. The
targeted mock profile matched the 16S gene copy—based composition rather than the true
community, demonstrating bias in targeted approaches. Only 22% of the metagenomic reads from
swabs were bacterial, while the 16S data contained 98% bacterial reads. Four CSTs were detected in
the swabs, with samples from the Lactobacillus-dominated CST 1, 3 and 5 showing the most similar
profiles across methods. CST classifications did not differ between methods, and diversity patterns
were also comparable. Re-analysis of the targeted data with GermGenie produced profiles closer to
the metagenomic results, indicating that specialized algorithms can reduce but not eliminate
amplification bias.

These results show that 16S rRNA gene profiling yields consistent CST classifications, and is adequate
and reliable for comparing vaginal samples processed with the same method. However, when the
objective is to approximate the true community composition as closely as possible, the bias inherent
to targeted sequencing should be avoided and metagenomic sequencing is preferable.
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Neisseria meningitidis as the cause of urethritis with discharge in a large STI
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Introduction:

Neisseria meningitidis (NM) is known as a cause of invasive infections such as meningitis and sepsis.
However, occasional reports and even clusters of NM urethritis, clinically similar to Neisseria
gonorrhoeae (NG) urethritis, have been reported since 1940, mainly in MSM. Since 2015 the
incidence of NM urethritis diagnosed in sexually transmitted infections (STI) clinics in the United
States is rising, which has been shown to be primarily attributable to a specific NM clade, lacking a
polysaccharide capsule and better equipped to survive in the urogenital tract.

In this study we investigate to what extent NM can be identified as the possible cause of urethritis
with discharge in a large STl clinic in the Netherlands.

Methods:

Urine samples were selected of patients visiting the STI clinic of the South Limburg public health
service between 2018 and 2023, who reported urethritis with discharge and were tested negative in
all anatomic sites for NG and Chlamydia trachomatis by the cobas 4800 (Roche Diagnostics, Basel,
Switzerland).

DNA was isolated using the QlAamp DNA Mini Kit (Qiagen, USA), using 200 microliter of sample. A
multiplex in-house developed PCR containing NM specific non-capsular targets metA, tauk en sodC,
was performed.

Results:

294 samples were selected, all urines from males. Eight of those (2,7%) were NM PCR positive.
Conclusion:

This study shows that in South Limburg in the Netherlands, NM is identified as the likely pathogen in
only a small proportion of urethritis with discharge. Genetic characterization will show whether the
NM strains found in this study belong to the NM clade responsible for the rising incidence in the
United States.
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Background

The rising prevalence of extended spectrum beta-lactamase (ESBL) producing bacteria has increased
both the need for carbapenems and, consequently, the risk of overtreatment. Rapid testing could
support targeted use of carbapenems. In this study, we aimed to determine both the diagnostic
characteristics using prospectively collected samples, and the theoretical impact of the test on
appropriate carbapenem use.

Methods

We collected 201 urine samples at the emergency departments (ED) of two Dutch hospitals. Inclusion
criteria were: 250 leukocytes per microliter in the urine sediment, a urine culture ordered and
hospital admission following the ED visit. We compared the outcomes of the Rapid ESBL NP test to
the outcomes of standard culture-based antimicrobial susceptibility testing and calculated the
sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV). Finally, we
compared the test outcomes to the initially prescribed antibiotic to determine whether the test
would have resulted in a change in antibiotic treatment.

Results

We found 14 (6.9%) samples with ESBL-producing- or carbapenemase-producing bacteria. The Rapid
ESBL NP test had a sensitivity, specificity, PPV and NPV of 76.9% (95% Cl: 46.2-95.0), 98.9% (96.0-
99.9), 83.3% (55.0-95.3) and 98.3% (95.7-99.4), respectively. The Rapid ESBL NP test would have
advised escalation to a carbapenem in seven cases, five (71.4%) of which appropriate. De-escalation
was advised in seven patients who received a carbapenem for previous infections with an ESBL-
producing bacterium, six (85.7%) of which appropriate.

Conclusion

The Rapid ESBL NP test performed less well on prospectively collected samples compared to our
previous study using retrospectively collected samples, highlighting the general need for prospective
validation. Still, the NPV remained high, allowing for a potential reduction of inappropriate
carbapenem use. However, human behaviour could affect this potential, which we will study in our
upcoming healthcare evaluation on the clinical impact of this test.
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The Role of Efflux Pumps in Resistance of Multidrug-Resistant Pseudomonas
aeruginosa to Cefepime-Zidebactam and Cefepime-Taniborbactam.
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Background:

Multidrug-resistant Pseudomonas aeruginosa represents a significant clinical challenge due to its
intrinsic and acquired resistance mechanisms. Efflux pumps are known contributors to reduced
susceptibility to B-lactams and novel B-lactam/B-lactamase inhibitor combinations. This study
evaluated the role of efflux pumps in resistance to cefepime-zidebactam and cefepime-
taniborbactam.

Methods:

Clinical P. aeruginosa isolates were tested for minimum inhibitory concentrations (MICs) using broth
microdilution in the presence and absence of the efflux pump inhibitor PABN. MIC shifts were
analyzed to quantify the contribution of efflux mechanisms to resistance. Comparative analyses
between cefepime-zidebactam and cefepime-taniborbactam susceptibility were performed.
Results:

Efflux inhibition with PABN resulted in a significant MIC reduction for both cefepime-zidebactam and
cefepime-taniborbactam.

In case of cefepime-zidebactam 10.4% of isolates exhibited a MIC decrease of 24 dilution steps, and
in case of cefepime-taniborbactam, 20% of isolates demonstrated a MIC decrease of 24 dilution
steps,

Conclusions:

Efflux pumps substantially contribute to resistance of MDR P. aeruginosa against cefepime-based
novel B-lactam/B-lactamase inhibitor combinations. Notably, cefepime-taniborbactam showed a
stronger efflux-related resistance pattern than cefepime-zidebactam. These findings underscore the
importance of efflux modulation in optimizing therapeutic strategies against MDR-PA and provide a
rationale for further exploration the possibility of efflux inhibitors as adjuvants in clinical therapy.
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Introduction

Candidemia is a severe fungal infection with high morbidity and ~40% mortality in Europe. Infections
with non-albicans species with antifungal resistance are increasing. Adequate surveillance is essential
for empirical treatment protocols and infection control. The Dutch national antimicrobial resistance
surveillance system (ISIS-AR) contains data on bacterial and fungal isolates with antifungal
susceptibility testing (AFST) results from most Dutch laboratories. However, fungal data are not
routinely analyzed due to unknown quality. This study assesses the suitability of ISIS-AR for
monitoring candidemia and antifungal susceptibility.

Methods

One hundred yeast blood isolates from four hospitals were submitted to the reference laboratory for
species identification and AFST using EUCAST broth microdilution. Corresponding data were
extracted from ISIS-AR, including identification, raw AFST values (Sensititre YeastOne, Vitek AST-YS08,
and/or Etest), and laboratory S/R-interpretations. Raw AFST values (minimum inhibitory
concentration, MIC) from ISIS-AR and the reference laboratory were interpreted using CLSI or
EUCAST clinical breakpoints. AFST data from ISIS-AR were compared to the reference laboratory only
for AFST with applicable clinical breakpoints.

Results

Preliminary analysis of 75/100 isolates showed 100% agreement in species identification between
laboratories and the reference laboratory. For these isolates, 235 AFST were registered. Raw MIC
data were available in ISIS-AR for 206/235 test (87.7%), with clinical breakpoints available for
128/235 tests (54.5%). Laboratory S/R-interpretations were available in ISIS-AR for 232/235 tests,
with clinical breakpoints available for 155/235 tests (66%). This allowed comparison for 128 re-
interpretations of raw AFST values and 155 laboratory S/R-interpretations. Discrepancies with the
reference laboratory were 3.9% (5/128) for raw AFST and 5.2% (8/155) for laboratory S/R-
interpretations.

Conclusions

Preliminary analysis indicates that ISIS-AR is suitable for national surveillance of candidemia and
elevated MICs. Both re-interpretation of raw AFST values and laboratory S/R-interpretation provided
reliable results. For quality control it is important that raw AFST values are included in ISIS-AR.
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Urosepsis represents a severe complication of urinary tract infection (UTI), yet it remains unclear why
only a subset of uropathogenic Escherichia coli (UPEC) progress to bloodstream invasion. Current
diagnostics rely largely on host responses, and bacterial traits that differentiate uncomplicated UTI
from urosepsis remain insufficiently defined. As part of a broader project integrating phenotypic and
genotypic characterization of uropathogens, we are conducting a comparative analysis focusing on
growth behavior and stress-associated morphological changes in clinical isolates from patients
suffering from either urinary tract infections or urosepsis. The integrated approach aims to construct
a rigorous genotype-phenotype landscape that will support future identification of bacterial features
associated with urosepsis risk and inform development of early diagnostic and stratification tools.
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Advanced Molecular Diagnostics for Bordetella spp typing

Bs Gerlinde Pluister?, Bs Janieke van Veldhuizen?, Dr. Dirk Eggink?, Dr. Casper Jamin?, Dr. Rob
Mariman*

INational Institute for Public Health and the Environment (RIVM)

Introduction:

Molecular diagnostics is currently the gold standard for detecting Bordetella pertussis in clinical
specimens. Routine diagnostics in laboratories commonly use commercially available gPCR tests that
target the mobile insertion element IS481, which is present in high copy numbers in the B.pertussis
genome. This contributes to high sensitivity, however, 1S481 can also be present in other Bordetella
species. We aimed to implement two published gPCR assays for the detection of Bordetella at the
subspecies level in a specific and sensitive manner. We applied this assay for Bordetella species
typing in a cohort of individuals with respiratory symptoms that are not necessarily whooping-cough
Methods:

Two multiplex gPCR assays were used for typing Bordetella to the species level targeting 15481,
IS1001, IS1002 and ptxS1. Specificity and sensitivity was assed on a dilution range gDNA derived from
B. pertussis (n=17), B. parapertussis (n=3), B. bronchoseptica (n=3), B.holmesii (n=3). All clinical
samples were self-sampled in three consecutive respiratory seasons between October 2022 to may
2025.

Results:

The assay showed 100% specificity across all Bordetella species and was sufficiently sensitive to
detect 10 genome copies per reaction. In the clinical cohort of self-sampled individuals, 65 samples
were IS481-positive, of which 46 were confirmed as Bordetella pertussis and 9 as Bordetella holmesii.
Twelve samples showed 1S481 Cq values 235, indicating that these specimens were near the assay’s
detection limit. In these low-load DNA samples, all additional targets remained negative, consistent
with their lower genome copy-numbers and higher detection thresholds.

Conclusion:

The multiplex assay adds clear value by enabling selective and sensitive detection of Bordetella
pertussis, surpassing reliance on 1S481 alone. While IS481 can be adequate in settings with a high
clinical suspicion of whooping cough, its use in broader, low-prevalence testing requires caution, as it
may overestimate pertussis due to its presence in multiple Bordetella species.
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Introduction:

Genital ulcers cause a significant disease burden globally and are predominantly caused by
monkeypox virus (MPXV), herpes simplex virus type 1 (HSV-1), and type 2 (HSV-2) and Treponema
pallidum. Owing to atypical presentation and possible co-infections, accurate clinical diagnosis
benefits from a rapid and sensitive assay that differentiates between these pathogens. The
diagnostics at the public health laboratory (PHL) in Amsterdam uses multiple real-time PCR assays for
pathogen-specific detection. A performance evaluation was conducted for the RealAccurate
Quadruplex (RAQ) Genital Ulcers (RAQ-GU, PathoFinder) designed for the simultaneous detection of
MPXV, HSV-1, HSV-2 and T. pallidum. To differentiate between HSV-1 and HSV-2, melting curve
analysis is performed.

Method:

RAQ-GU was performed on 250 stored clinical samples from PHL with routinely obtained test results.
There were positive samples: MPXV (n=20), HSV-1 (n=40), HSV-2 (n=40), T. pallidum (n=29) and co-
infection of HSV-1 and T. pallidum (n=1) and negative samples (n=120). Discordant results were
subjected to a repeat analysis using both the reference PHL PCR assays and the RAQ-GU assay.

Results:

The final analysis showed high concordance between the RAQ-GU assay and the PHL reference PCR
assays. For MPXV, sensitivity was 100% (95%Cl: 83.9-100) and specificity was 100% (95%Cl: 96.8-
100). For T. pallidum, sensitivity was 97% (95%Cl: 84.7-99.5) and specificity was 100% (95%Cl: 96.8-
100). Combined HSV detection (HSV-1 or HSV-2) yielded a sensitivity of 100% (95%Cl: 95.5-100) and
specificity of 100% (95%Cl: 96.8-100). Type differentiation via melt curve analysis showed sensitivities
of 97.6% for HSV-1 (95%Cl: 87.7-99.6) and 94.9% for HSV-2 (95%Cl: 83.1-98.6).

Conclusion:
The RAQ-GU assay showed excellent performance compared to the reference PCR assays for major

etiological agents for genital ulcer disease. It could improve the efficiency of the workflow to detect
and differentiate genital ulcer disease causing pathogens.
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Introduction: Group B Streptococci (GBS) are particularly dangerous for newborn babies in which
they can cause sepsis and meningitis. According to the guideline ‘Prevention and treatment of early-
onset neonatal infections’ of the Dutch association for obstetrics and gynaecology, GBS screening
using a rapid molecular test is advised for certain risk groups. Currently, rapid testing for GBS carriage
is mostly performed using the single-cartridge GBS PCR of Cepheid. Recently, Ustar introduced the
EasyNAT® GBS assay, a loop-mediated isothermal amplification method (LAMP) for the same
purpose. This study compared the Ustar assay to the widely used Cepheid assay.

Methods: Retrospectively, fifty samples were collected that had been tested for GBS using the
Cepheid PCR assay, including 25 positives. The samples had been stored in eSwab medium at -200C
prior to testing the Ustar assay. Discordant results were retested on both platforms to evaluate the
effect of the freeze-thaw step. Additionally, six external quality assessment (EQA) samples were
tested. Time-to-result was compared between the methods.

Results: Forty-five samples had matching results in both methods. Five discordant results (4 Cepheid
positive (all Ct-value 238.5) and 1 Ustar positive (time to positivity 35. 6 minutes) were retested, and
all yielded congruent results. The EQA samples showed full agreement between Ustar and Cepheid,
all conform the content of the respective EQA. Time-to-result is comparable with 45 min for Cepheid
and 48 min for Ustar, with both giving the possibility to early termination when GBS is detected.

Conclusion: Based on these results, the Ustar shows excellent results in comparison to the Cepheid
assay and can compete with this assay. The discrepancies most likely resulted from low amounts of
GBS bacteria in the samples given the high Ct-value and time to positivity for the Cepheid and Ustar
assay respectively, and all resolved upon retesting. Prospective evaluation is ongoing.
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Introduction

Vancomycin resistant Enterococcus faecalis (VREfl) is rarely observed in the Netherlands. A patient
living in Germany was admitted to the Zuyderland MC (Netherlands) and was screened positive for
vancomycin resistant Enterococcus faecium (VREfm). The patient additionally screened positive for
VREfl 40 days after admission. This raised questions on how the patient acquired this low endemicity
resistant bacteria. Likely through intrapatient horizontal gene transfer (HGT) from an already present
VREfm.

Methods

Both VREfm and VREfl isolates were whole genome sequenced using short-read (lllumina) and long-
read (Nanopore) technology. The sequence reads were trimmed with Trimmomatic and Filtlong.
Consensus Trycycler assemblies were generated from Flye, Raven, and hybrid Unicycler assemblies.
The consensus assemblies were annotated using Bakta, MOB-typer, Plasmidfinder, and
AMRFinderPlus. Plasmids were aligned using progressiveMauve.

Results

VREfl provided a circular plasmid (pEfl1, 84.658 bp) which contained the vanHAX operon, erm(B), and
ant(6)-la antimicrobial resistance genes (ARG). VREfm provided two circular plasmids (pEfm1, 68.613
bp; pEfm2, 30.475 bp): pEfm1 contained ant(6)-la, erm(B), and aac(6”’)-le/aph(2’’)-la ARG and pEfm2
contained erm(B), ant(6)-la, sat4, aph(3’)-llla, and the vanHAX operon. Plasmid typing showed the
presence of repl7, MPF_T, MOBQ and had a predicted conjugative mobility in both pEfl1 and pEfm1.
pEfm2 was predicted as non-mobilizable and contained only a repUS1 replicon, which was also found
in pEfl1. ProgressiveMauve then showed that parts of pEfm1 and pEfm2 completely overlapped
pEfl1. Multiple instances of IS1216E were found throughout all three plasmids. As well as ISSsu5 in
pEfll and pEfm1 and IS1678 in pEfl1l and pEfm2 at the adjoining regions between alignments.

Conclusion

These results point towards interspecies plasmid recombination and conjugation between VREfl and
VREfm strains. Transporting the vanHAX operon, amongst other ARG, facilitated by IS elements. From
a clinical perspective, the mechanism reinforces the importance of plasmid level surveillance in
atypical multidrug resistant organisms.
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Uncovering the spatial and temporal variation of the ambient air microbiota
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The adverse impact of livestock-related air pollution on the environment and public health is
increasingly recognized. Studies thus far focused on chemical air pollutants or certain biological
toxins. The effect of livestock farm emissions on microbiota in air is poorly understood. To
understand the role of environmental conditions and nearby livestock farms, this study investigated
spatial and temporal variation in diversity and composition of microbiota in ambient air in a livestock-
dense rural area.

Ambient air was sampled at nine sites (residential gardens) across 33 weeks (7-day measurements,
from April-November 2021). All sites, except the background site, were within 500m from minimally
one livestock farm. Particulate matter was processed to extract DNA for 16S rRNA (V5-V6)
sequencing. Livestock characteristics of the surroundings were computed by geographical analyses,
meteorological variables were collected from a nearby weather station. Associations were analysed
for alpha diversity (mixed models), beta diversity (PERMANOVA) and differential abundances
(MaAsLin2).

Diversity and composition of microbiota in ambient air clearly varied over time and between sites.
Diversity was found to be significantly (p<0.05) associated to temperature and presence of goat,
poultry and pig farms. For the total community composition, between-weeks variation was larger
compared to between-sites (PERMANOVA R2= 22.1% vs 13.4% respectively). Temporal and livestock
variables explained small, but significant, proportions of this variation (PERMANOVA range in R2: 5.5-
9.5%). Of the differentially abundant bacteria identified, interestingly some could be categorized as
either typically goat, pig, or poultry related.

In this livestock-dense rural setting, both the presence of livestock farms and the variation in
temperature influence the diversity and composition of microbiota present in air at residential sites.
Characterizing sources, including the livestock industry contributing to airborne microbes and the
interplay with meteorological conditions, is important considering One Health evaluations on
airborne microbiota and their impacts on public health and the environment
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Establishment of an accessible, high-throughput low-oxygen in vitro host-
microbiota model system
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The human intestine harbors a large variety of microorganisms, the gut microbiota, which live in
close relationship with the host. Research analyzing associations between microbiota composition
and human health status has provided a wealth of information, but the underlying mechanisms
largely remain to be elucidated. One of the limiting factors is the lack of appropriate complex in vitro
model systems. The required co-culture of often strictly anaerobic bacteria on one hand and oxygen-
demanding host cells one the other hand remains technically challenging. As a result, the culture and
stimulation of human cells is usually done at ~21% oxygen, without considering the physiological low-
oxygen levels in the gut. Not only do these conditions result in loss of viability of a large proportion of
human gut bacterial species, but also intestinal cells, which are adapted to naturally occurring low-
oxygen, exhibit altered, non-physiological host cell responses that may significantly impact host-
microbe interaction research. Links between alterations in intestinal oxygen and gut dysbiosis further
indicate the key role of oxygen in human intestinal disease. By regulating both oxygen concentration
and directional oxygen flow, we aimed to optimize a complex, but accessible low-oxygen in vitro
model that enables host-microbiota co-culture. Differentiated human intestinal organoids, grown in
2D under low-oxygen levels, show cellular distribution and growth similar to organoids grow at 21%
oxygen, although RNA sequencing highlights several key differences. Supported survival and growth
of several strictly anaerobic bacteria in co-culture over a period of 72 hours demonstrated the usage
of this model for interaction studies between host and gut bacteria. This novel model system allows
us to study the molecular interplay between the host and a wide range of intestinal bacterial species,
either individual or in communities, at physiological low-oxygen or at increasing oxygen
concentrations as observed during oxygen-mediated gut dysbiosis.




PO78

Discovery of Microbial Metabolite Biomarkers for Early Prediction of
Immunotherapy Response in Non-Small Cell Lung Cancer
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Lung cancer is the leading cause of cancer incidence and mortality worldwide, with non-small cell
lung cancer (NSCLC) comprising approximately 85% of cases. Immunotherapy is considered a
breakthrough for NSCLC treatment. However, not all patients respond properly to it, and the
underlying mechanism remains unclear. Gut microbial metabolites, particularly short-chain fatty
acids (SCFAs), are believed to play a key role in immune regulation and may enhance the
immunotherapy response in NSCLC. Our study aims to identify microbial metabolite biomarkers for
early immunotherapy response prediction by exploring the fecal metabolome of 200 NSCLC patients
from the DEDICATION-1 study (NCT04909684).

A targeted RPLC-MS metabolomics method was developed for absolute quantification of key gut
microbial metabolites, including SCFAs, bile acids, and indole derivatives. To ensure reliable analysis
of SCFAs in the RP column, a pre-analytical derivatization with 3-nitrophenylhydrazine was employed
to convert the targets to their 3-nitrophenylhydrazones. Derivatization conditions, such as reaction
time and reagent concentration, were optimized for method reliability. For fecal sample preparation,
freeze-drying is commonly recommended before extraction to control water content variation
among fecal samples. However, being volatile organic acids, SCFAs are likely to evaporate during the
freeze-drying process. Therefore, we investigated the impact of freeze-drying on the targets by
comparing their signals in 150 mg wet samples and those freeze-dried for 24h, 48h, and 72h. Samples
were extracted with 50% acetonitrile in water (mg:uL, 1:10) before LC-MS analysis.

Our results show that with 3-nitrophenylhydrazine derivatization, the developed RPLC-MS method
achieved reliable and sufficient separation of the targeted metabolites. SCFAs show no significant
change after freeze-drying for 24,48, and 72 hours compared to wet samples. This optimized method
will be fully validated and applied to final fecal sample analysis. Additionally, we will develop an
untargeted method to explore unknown microbial metabolites in the future.
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The impact of the intake of infant formula with 2’-FL, 3’-GL and bovine milk
fat on the composition and functional properties of infant gut microbiome
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Introduction: Human milk contains a rich array of bioactive components, that supports microbiota
development, including over 200 different human milk oligosaccharides (HMOs), such as 2’-
fucosyllactose (2’-FL) and in much lower amounts galactosyllactoses (GLs). Bovine milk fat, naturally
rich in sn-2-palmitate, like human milk, is increasingly added to infant formulas. High sn-2 palmitate
as well as HMOs and scGOS/IcFOS have demonstrated bifidogenic effect. Their utilization and impact
on the gut microbiota development is not fully understood. Therefore this research aimed to
compare the composition and functional properties of gut microbiota in infants fed breast milk or
infant formula with (T) or without (C) added 2’-FL, 3’-GL and bovine milk fat.

Methods: In a randomized, controlled, double-blind trial infants (30 in each arm) were assigned at
birth to receive either control formula (C), the test formula (T) or were breastfed (BF). Both formulas
contained prebiotics. Fecal samples were collected from 17 week old infants. Microbial composition
was analyzed using metagenomic sequencing. Functional profiling was done using HUMAnN 3.0.1
pipeline and metaproteomic analysis using Fragpipe.

Results: BF infants had the lowest relative abundance of Enterococcus genus, including Enterococcus
casseliflavus species and also Bifidobacterium genus (38.5 + 31.9 %) comparing to C (68.0 + 29.2%)
and T (64.7 £ 23.6%). T group had the highest relative abundance of Intestinibacter, including
Intestinibacter barletti. Although there were statistically significant differences in the overall
proteome composition between T and C (55.7% differentially expressed proteins) as well as T and BF
(59.2% differentially expressed proteins) groups, no significant differences were observed in the
abundance of enzymes participating in fucose degradation.

Conclusion: The infant formula promoted a bifidogenic effect, independent of the addition of 2’-FL,
3’-GL, or bovine milk fat. While overall metaproteome composition varied between groups, this
variation was not linked to fucose degradation.
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The role of host-derived antimicrobial peptides on infant gut microbiota
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The gut microbiota and mucosal immune system co-develop after birth, influencing susceptibility to
immune-related diseases. Despite the importance of early gut colonization for lifelong health, little is
known about the role of host-derived soluble factors in this process. Among these, antimicrobial
peptides (AMPs), key components of innate immunity and found in higher concentrations in infants,
may play a central role in shaping the microbiota in early life. We therefore aimed to investigate the
postnatal dynamics of these host factors and their impact on neonatal microbiota composition.

In an in vitro experiment, we investigated the effects of the AMP LL-37 on bacteria cultured from
infant fecal samples collected in the LucKi birth cohort study. Growth curves were established for 17
Enterococcus, 11 Bifidobacterium, and 12 Bacteroides strains over a 24-hour period in media
supplemented with 0, 10 or 20 ug/mL LL-37. Notably, strains from Enterococcus faecalis and
Enterococcus avium showed no inhibition by LL-37, whereas strains within the Bifidobacterium and
Bacteroides genera exhibited more variability in response, with some being inhibited (like
Bifidobacterium breve and Bacteroides xylanisolvens) and others unaffected (like Bifidobacterium
longum and Bacteroides fragilis). Thus, Enterococcus strains seem to possess a higher tolerance
compared to Bifidobacterium and Bacteroides strains overall.

Additionally, we employed an ex vivo culture approach to study the impact of LL-37 on infant
microbial communities and to mimic microbe-microbe interactions. Here, LL-37 was added to infant
fecal samples at four concentrations, and 16S rRNA gene sequencing was performed to compare
microbial composition before and after LL-37 treatment. Relative abundance analyses showed a
significant decrease in Bacteroides at the highest LL-37 concentration tested (1000 pg LL-37/g feces).
These results indicate that AMPs can influence infant gut microbiota composition and highlight the
role of soluble host factors in early-life immune and microbiota development.
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Mannheimia haemolytica exploits host glycoproteins for LPS decoration and
growth during infection of the bovine respiratory epithelium.
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Bovine Respiratory Disease (BRD) is a critical disease with high mortality that particularly affects
young calves. The pathogenesis in BRD is poorly understood, but coinfections of viral and bacterial
pathogens are often observed. Mannheimia haemolytica is a commensal bacterium of the upper
respiratory tract in healthy cows, but is found in the lower respiratory tract in diseased animals. Its
pathogenic properties are poorly characterized. This study examined the infection dynamics of M.
haemolytica on differentiated bovine bronchial epithelial cultures. Analysis of the genomes of
multiple M. haemolytica clinical isolates demonstrated the presence of genes encoding for mucus O-
glycan degrading enzymes, including fucosidase and sialidase enzymes. Enzymatic assays revealed
universal sialidase activity, while fucosidase activity was restricted to the serotype 2 isolate. Bovine
bronchial cultures were characterized and subsequently infected with M. haemolytica. The infection
efficiency varied depending on the M. haemolytica serotype, with all serotypes demonstrating
specific localization to non-ciliated, mucus-secreting cells. Notably, M. haemolytica efficiently
removed a2,3- and a2,6-linked sialic acids from the epithelial surface. Growth experiments with
bovine submaxillary mucins showed that M. haemolytica proliferation is enhanced in mucin-rich
environments, although this effect was independent of sialidase or fucosidase activity.
Glycoengineering experiments revealed incorporation of environmental sialic acid (CMP-Neu5Ac)
onto the bacterium’s lipopolysaccharide, consistent with the presence of glycosyltransferase genes
identified in the genome. Computational analysis suggested that the M. haemolytica sialidase
contains an autotransporter domain, which may facilitate sialic acid binding and utilization.
Collectively, these findings indicate that M. haemolytica exploits host glycoproteins for LPS
modification and optimal growth during airway infection. This supports a dual-function model
whereby the M. haemolytica both impairs epithelial integrity and enhances its own immune evasion
via glycan-mediated surface camouflage. This advances our molecular understanding of M.
haemolytica’s adaptation and virulence in BRD.
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Bacterial biofilms and oncotraits in Lynch Syndrome as predictor of cancer
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Introduction

Lynch Syndrome (LS) is the most common hereditary colorectal cancer (CRC) syndrome, driven by
germline pathogenic variants in DNA mismatch repair (MMR) genes (MLH1, MSH2, MSH6, PMS2).
Despite surveillance, up to 18% of LS patients develop CRC. Cancer risk among LS patients remains
highly variable, suggesting risk factors beyond genetics. Bacterial biofilms and oncogenic bacterial
factors (oncotraits) have emerged as potential contributors to carcinogenesis. We hypothesized that
right-sided biofilms and oncotraits from Fusobacterium nucleatum (FadA), Bacteroides fragilis (BFT),
and Escherichia coli (colibactin and intimin) predict the risk for CRC precursor lesions in LS patients.
Methods

In a prospective cohort of 100 genetically confirmed LS patients, we analysed 246 precursor lesions,
78 faecal samples, and right- and left-sided colon biopsies collected over 4—6 years. Biofilms were
detected by 16S rRNA fluorescent-in-situ-hybridization. Faecal DNA was used to test the presence of
oncotraits by multiplex digital droplet PCR. Immunohistochemistry was performed for cell
proliferation (Ki67), DNA damage (y-H2AX) and MMR deficiency. Associations were tested using
logistic regression and multivariate models.

Results

Right-sided biofilms were present in 38.8% of biopsies at inclusion and predicted future right-sided
precursor lesions (odds ratio (OR)=4.16, 95% confidence interval (Cl):1.40-12.37 at 4 years; OR=3.26,
95%Cl:1.29-8.20 at 6 years). Biofilms did not predict oncotraits or Ki67 proliferation, and left-sided
biofilms showed no predictive value for precursor lesions. Among oncotraits, BFT significantly
associated with right-sided precursor lesions during follow-up (OR=4.28, 95%Cl:1.11-16.42), while
colibactin correlated with increased epithelial DNA damage (p=0.035). Multivariate analysis
confirmed high-risk LS variants (MLH1/MSH2) and BFT as independent predictors for right-sided
precursors (OR=7.08 and OR=4.97, respectively).

Conclusion

Right-sided bacterial biofilms and BFT are predictors of future CRC precursor lesions in LS patients,
while colibactin associates with DNA damage. These findings identify bacterial factors as potent
biomarkers and targets for CRC prevention strategies in LS.
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Virulence Traits of E. coli Isolated from Urinary Tract Infections and
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Urosepsis is a severe complication of urinary tract infections (UTls), representing a major health
challenge with high incidence and mortality, particularly among women. Predominantly
uropathogenic Escherichia coli (UPEC) are responsible for bloodstream invasion and the development
of urosepsis. We phenotypically characterize virulence factors and immunological responses of
clinical UPEC isolates derived from patients with UTIs or urosepsis. Understanding these traits
provides insights into the mechanisms underlying urosepsis and highlights potential targets for
improved diagnosis and therapy.
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Introduction: Copper is increasingly applied in healthcare settings to control spread of pathogens via
high-touch surfaces and water. However, some microorganisms can still form biofilms on such
surfaces or survive in copper-enriched water. For Pseudomonas aeruginosa, several molecular
mechanisms of copper tolerance or resistance have been described that may play a role in such
environments. Nevertheless, phenotypic assays to assess this have limitations and lack
standardization. Our aim was to enhance our understanding of copper resistance and tolerance in P.
aeruginosa isolates with and without the Genomic Island 7 (GI-7) containing putative copper-
resistance genes.

Methods: Initially, the presence of 15 chromosomal copper-resistance genes and 8 mobilizable
copper-resistance genes on Gl-7 was assessed in a collection of sequenced isolates from Erasmus MC
and RIVM. Isolates of identical sequence types with and without GI-7 were selected for phenotypical
testing through a survival assay, where the isolates were subjected to copper concentrations ranging
from O uM to 15 pM in 0.45% saline solution. Initial and final bacterial concentrations were
determined at different incubation periods.

Results: All 15 chromosomal copper genes were present in almost all P. aeruginosa isolates (99.6%),
whereas parts or the complete sequence of GI-7 copper genes were present in only 7%. Survival to
copper was assessed in MLST 111 and 395. The presence of GI-7 was found to protect against high
copper concentrations, but this effect was only seen in MLST 111. Moreover, MLST 395 was able to
withstand high copper concentrations regardless of the presence of GI-7.

Conclusion: These results confirm that the presence of GI-7 can protect P. aeruginosa against high
concentrations of copper in solution. However, other genes or mechanisms also play a role in the
ability of P. aeruginosa to survive in copper solutions. More research is needed regarding copper
resistance and tolerance in P. aeruginosa.
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Central carbon metabolism in Geobacter sulfurreducens during
carboxydotrophic growth
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Geobacter species are ubiquitous anaerobic soil microbes, present in pH-neutral environments. Their
physiology is versatile, and mainly characterised by the ability to perform extracellular electron
transfer, to reduce metals such as iron(lll), manganese(lV) and uranium(VI), or to donate or receive
electrons in a bio-electrochemical system. The model species in this genus is Geobacter
sulfurreducens, which has previously shown to oxidise carbon monoxide (CO) as a substrate coupled
to the reduction of fumarate. For carboxydotrophy, G. sulfurreducens encodes the genes for carbon
monoxide dehydrogenase (CODH), but lacks the key enzyme in the Wood-Ljungdahl pathway (WLP);
acetyl-CoA synthase (ACS). In this study, we aimed to elucidate the central carbon metabolism in G.
sulfurreducens during growth on CO.

Our results from the cultivation studies show that the metabolic versatility of G. sulfurreducens can
be expanded beyond what is currently known, as we observed growth on CO coupled to the
reduction of iron(lll)citrate, mediated by extracellular electron transfer, and accompanied by
transient acetogenesis. Previously, acetogenesis was not observed in G. sulfurreducens; instead, CO
oxidation was only coupled to the intracellular reduction of fumarate. We additionally observed
growth in the absence of any electron acceptor, yielding acetate as the main product. This
unexpected finding is relevant due to the lack of a genomically encoded acetyl-CoA synthase.
Transcriptomic data enabled further investigation into the expression pattern of carbon fixation
pathways, and indicated a role for the reversed oxidative TCA (roTCA) cycle for both carbon fixation
and acetogenesis.

A role for the roTCA cycle in combination with a CODH, in the absence of an acetyl-CoA synthase, for
carboxydotrophic acetogenesis is a previously undescribed mechanism for autotrophic carbon
fixation. This observation increases our fundamental understanding of carboxydotrophy, as well as
the number of microbes potentially able to utilise syngas for the bioconversion of waste streams.
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Effects of anti-phage defense system activation on bacterial physiology:
advancing the development of phage therapy for multi-resistant
Pseudomonas aeruginosa
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Pseudomonas aeruginosa (P. aeruginosa) is a multidrug-resistant nosocomial pathogen and a major
contributor to the growing threat of bacterial antimicrobial resistance. A promising alternative
antibacterial strategy is bacteriophage (phage) therapy, which uses viruses that infect and kill
bacteria. To protect against this, bacteria have developed a broad range of defense systems. Clinical
isolates of P. aeruginosa were recently described to accumulate defense systems, increasing their
range of phage protection. However, the relevance of these defense systems for phage therapy is not
known. In this context, we study how activation of specific defense systems affects therapeutically
relevant microbial physiology. Based on bioinformatic analysis of clinical and environmental P.
aeruginosa databases, we identified the most prevalent defense systems and engineered P.
aeruginosa PAO1 and luminescent PAO1-lux strains with inducible plasmid constructs. PAO1-lux
strains were used to assess defense system impact on growth and metabolic activity under phage-
antibiotic exposure. To mimic infection relevant settings, we assessed growth and cell damage effects
of defense systems in mammalian cell media supplemented with human pooled serum (HPS). Our
results show that defense systems influence bacterial physiology, and that individual defense
systems have distinct effects. Notably, the restriction modification | (RMI) defense system negatively
affects bacterial growth in mammalian cell media with 10% HPS. Selectively expressing the individual
proteins of the RMI system indicates that the growth effect occurs due to RMI methyltransferase
activity. Phage-antibiotic synergy assays also show that expressing RMI lowers the threshold for
phage infection and increases bacterial susceptibility to siphophage and gentamycin combinations.
Overall, our experimental approach allows for delineating between and identifying individual defense
systems effects on bacterial physiology. Ultimately, we seek to harness this knowledge to better
inform phage therapy in a therapeutic setting.
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Cpd14 Variants and Resistance Mapping to Study Outer-Membrane
Integrity in Gram-Negatives.
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The B-barrel assembly machinery (Bam complex) is essential for folding and inserting outer-
membrane proteins (OMPs) in Gram-negative bacteria and represents a structurally conserved
antibacterial target. In a previous screen for outer-membrane disruption, we identified CPD14, a
compound that fulfilled key phenotypic criteria consistent with Bam perturbation, including reduced
OM porin abundance, hypersensitivity of OM biogenesis mutants, strong activation of envelope-
stress reporters characteristic of impaired OMP assembly, and inhibition in a Bam functionality assay.
However, limited availability of CPD14 restricted our ability to generate resistant mutants and
progress toward definitive target validation.

Resynthesized CPD14 enabled the selection of resistant E. coli mutants on stepwise-increasing
compound concentrations. Genomic DNA was subjected to whole-genome sequencing to identify
mutations induced by CPD14. A panel of 30 CPD14 variants was evaluated against E. coli, B. subtilis,
and S. aureus, and ECso values were determined from dose—response assays.

The genome sequence analysis showed mutations in basS, the histidine kinase of the BasSR two-
component system that regulates lipid A modification and OM charge homeostasis. This mutation
conferred complete resistance to CPD14. The genomic context and known regulatory role of basS
indicate that altered lipid A modification may compensate for CPD14-induced OM destabilization.
Among the variant panel, few variants exhibit markedly enhanced antibacterial activity compared to
the parent compound. These improved variants represent valuable starting points for structure—
activity relationship analyses and may advance the optimization of Bam-targeting molecules. While
CPD14 itself is insensitive to Gram-positives, several analogues additionally displayed quantifiable
activity against B. subtilis, suggesting improved physicochemical properties or broader target
engagement.

A mutation in basS in resistant isolates may suggest that OM lipid modification pathways influence
CPD14 susceptibility. The improved activity of several analogues provides a promising basis for
further structure—activity optimization and for clarifying the compound’s relationship with Bam-
associated OM biogenesis.
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Ribitol phosphate (RboP)-based wall teichoic acid (WTA) is increasingly recognized as a molecular
pattern associated with pathogenic behavior of staphylococcal species. Recent findings demonstrate
that acquisition of RboP-WTA expression correlates with infection-enhancing traits, whereas glycerol
phosphate (GroP)-based WTA is typically associated with commensal traits, i.e. colonization. This
emerging functional dissection identifies RboP-WTA as a potential marker of pathogenic lifestyle
which can be exploited in pathogen-specific targeting strategies, whilst minimizing off-target effects
on harmless commensals. We aimed to validate RboP-WTA as antigen target for broad antibody-
based pathogen recognition.

Profiling 31 human plasma samples with beads coated with synthetic poly-RboP structures
demonstrated the presence of RboP-WTA-specific antibodies. Using the same synthetic structures, B
cells reactive to RboP-WTA were labeled, single cell sorted, and VH-VL sequenced resulting in the
identification of a novel anti-RboP-WTA monoclonal antibody (mAb). Binding studies demonstrated
universal recognition of Staphylococcus aureus (S. aureus) strains expressing RooP-based WTA.
Importantly, the anti-RboP mAb bound S. aureus regardless of the presence and type of N-
acetylglucosamine side groups on the poly-RboP WTA backbone. Functionally, anti-RboP IgG1 elicited
bacterial complement deposition, a critical step in the phagocytic uptake and destruction of S.
aureus.

Bacterial species expressing RboP-WTA, other than S. aureus, were detected by the anti-RboP clone,
i.e. pathogenic and methicillin-resistant S. epidermidis (MRSE), while S. epidermidis exclusively
expressing GroP-WTA remained inert. Additionally, specific Listeria monocytogenes serovars were
recognized through RboP-based WTA. In addition to WTA, capsular polysaccharides (CPS) regularly
contain RboP in the repeating subunits. The anti-RboP mAb showed specific detection of S.
pneumoniae expressing CPS containing terminal RboP.

Altogether, our data support the potential of RboP-WTA as antigen target for broad protection
against pathogenic bacteria. This work may contribute to the future development of strategies to
treat, prevent, or diagnose bacterial infections.
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Staphylococcus epidermidis is a common skin commensal but also a major cause of hospital-acquired
infections. Interestingly, the commensal or pathogenic lifestyle of S. epidermidis has been associated
to molecular signatures in surface glycopolymers called wall teichoic acid (WTAs). In commensal
strains, WTA consists of a glycerolphosphate (GroP) backbone modified with glucose (Glc). A large
proportion of invasive strains, however, additionally express WTA composed of a Staphylococcus
aureus-like ribitolphosphate (RboP) backbone. Further modification with Glc by the dedicated
glycosyltransferase TarM2 allows DNA exchange via bacteriophages between S. aureus and
‘pathogenic’ S. epidermidis. We aimed to assess the prevalence of RboP-WTA/TarM2-expressing S.
epidermidis strains as well as WTA glycosylation regulation.

We have recently identified a human monoclonal antibody (mAb) that specifically recognizes the
RboP-WTA backbone irrespective of glycan modifications. In addition, we have a collection of
different mAbs that recognize a-N-acetylglucosamine (GIcNAc)/Glc or B-GIcNAc modifications on
RboP-WTA or GroP-WTA. Using S. epidermidis strain 1457 (GroP-Glc) and E73 (GroP-Glc and RboP-
Glc), we established a mAb panel that could distinguish S. epidermidis strains with a ‘commensal’ or
‘pathogenic’ WTA phenotype. We applied this discriminating mAb panel to 10 S. epidermidis isolates
from meningitis patients (Netherlands Reference Laboratory for Bacterial Meningitis, NRLBM). Four
(40%) of the 10 clinical strains showed a comparable binding profile to strain 1457, i.e. commensal-
like, while four other strains were similar to strain E73, i.e. pathogenic. The two remaining S.
epidermidis isolates showed an altered staining pattern, but absence of RboP-WTA.

In future work, we will generate a transposon mutant library of strain E73 to identify regulatory
mechanisms of the TarM2 modification, which has been shown to allow antibody-immune escape of
S. epidermidis. This knowledge will help in the development of antibody-based treatments or
vaccines against this pathogen.
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Introduction

Bordetella pertussis, the causative agent of whooping cough, remains a public health concern despite
inclusion of pertussis vaccination in the Dutch National Immunization Program. Macrolides are the
recommended first-line therapy. Although rare, macrolide-resistant B. pertussis strains have been
increasingly detected across Europe. The resistance mechanism is mediated by a A2047G mutation
on the ribosomal 23S gene. We aimed to detect this resistance-associated mutation (RAM) directly in
clinical swabs with a dual-probe quantitative-PCR.

Methods

To detect this specific RAM, FAM- and ROX-probes were used to detect 2047A (susceptible) and
2047G (resistant), respectively. Analysis was performed using endpoint genotyping of the LightCycler
480 software (Roche). Specificity has been tested using B. pertussis (I5481) negative nose/throat (NT)
swabs, non-Bordetella strains commonly found in respiratory samples and Bordetella non-pertussis
strains. Sensitivity of RAM detection has been tested by spiking NT-swabs with different
concentrations of susceptible and resistant strains and by testing B. pertussis positive clinical
samples.

Results

Testing DNA from known susceptible and resistant isolates confirmed that the qPCR assay accurately
differentiates the RAM from the wildtype. LODs, values of 1 genome copy/reaction for the
susceptible probe and 2 genome copies/reaction for the resistant probe demonstrated high

analytical sensitivity.

Neither the B. pertussis-negative tested 84 NT-swabs nor the 32 strains commonly found in the
respiratory tract produced a positive signal with either probe. However, all 7 Bordetella non-pertussis
strains were positive for the susceptible probe, demonstrating genus-level inclusivity.

Among 103 1S481-positive NT-swabs, none tested positive for the macrolide-resistant probe, whereas
95 tested positive for the susceptible probe. 8 (7.8%) RAM detections could not be determined, due
to less than 1 B. pertussis genome copies/reaction.

Conclusion
This qPCR assay enables highly sensitive and specific detection of macrolide resistance-associated
mutations directly from clinical samples, eliminating the need for culture-based methods.
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GenomeXmetabolome-wide interaction screen to reveal novel drug targets
in Mycobacterium tuberculosis

Pleun Meurs?, ing. T.A. van Alen?, prof. dr. L.A.M.P. van Niftrik!, dr. R.S. Jansen

'Radboud University

Tuberculosis (TB) is caused by an infection with Mycobacterium tuberculosis (Mtb) and is one of the
leading causes of death worldwide. The global burden remains because of the rise of resistance
against currently used TB-drugs, posing a massive threat to TB eradication. This underlines the urgent
need for novel TB-drugs with new and more efficient mechanisms of action. A bottleneck in drug
development is the large portion of the Mtb genome and metabolome that remains uncharacterized,
leaving a valuable source of new TB drug targets unexplored. Therefore, we are currently developing
a screen that combines functional genomics and metabolomics, aiming to annotate genes and
metabolites in Mtb based on their interactions. Here, a CRISPR interference (CRISPRi) platform that
was recently established in the auxotrophic Mtb mc?6206 strain is coupled to the supplementation of
a mycobacterial metabolite extract. The effect of metabolite supplementation on gene essentiality is
assessed on both a genome- and metabolome-wide scale. The interaction between gene essentiality
and metabolite supplementation is determined by amplicon sequencing of the single guide RNAs of
our CRISPRi Mtb library, and correlating their individual abundancy over time with the presence of
specific metabolites identified by untargeted metabolomics. To show the potential of our
genomeXmetabolome-wide interaction screen, we will present the overall effect of metabolite
supplementation on the essentiality of Mtb genes. It is expected that in the presence of the
metabolite extract, conditionally essential Mtb genes are not essential anymore because their
absence is rescued by a supplemented metabolite. This will form the basis for the identification of
novel specific gene-metabolite interactions. Our genomeXmetabolome-wide screen will therefore
reveal potential new drug targets that can be prioritized for further functional analysis, a prerequisite
for target-based drug discovery, and enhance our understanding on Mtb’s physiology.
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Tuberculosis (TB) is responsible for >1 million deaths annually, making the causative agent,
Mycobacterium tuberculosis (Mtb), the deadliest bacterial pathogen. The challenge in combating TB
is the absence of an effective vaccine and the emergence of extensive drug resistance. To come up
with urgently needed new concepts for new anti-TB therapeutics, a better understanding of how
pathogenic mycobacteria function on a molecular level is essential. Mtb contains a highly
impermeable additional membrane, called the mycobacterial outer membrane (MOM). This
structure serves as an efficient permeability barrier, which is essential for pathogenic mycobacteria
to survive during infection and confers intrinsic resistance to many antibiotics. Still, this permeability
barrier allows for secretion of extracellular proteins mainly by protein transport machineries called
the type VIl secretion systems (T7SSs), which are molecular machines that are crucial for the
virulence and physiology of pathogenic mycobacteria. We solved the first high-resolution structure of
a full T7SS membrane complex of Mtb, which represents a large channel that resides solely in the
inner membrane. The major question that therefore remains is how substrates are transported
across the MOM. We recently obtained compelling evidence that specific T7SS substrates belonging
to the PPE protein family might be important for the translocation of other substrates across the
second mycobacterial membrane. Current research is focusing on unraveling the role of these PPE
substrates in late steps of T7SS transport through localization and structural studies, secretome
profiling and virulence assays, using Mycobacterium marinum as a model organism. Elucidating the
structure of the MOM part of T7SSs will boost the understanding of secretion transport and the
process of developing new TB therapeutics.
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The cytoskeletal proteins MreB and FtsZ coordinate cell wall synthesis during elongation and division
in rod shaped bacteria. How these fundamental systems interact in the citrus canker pathogen
Xanthomonas citri subsp. citri (Xac) remains unclear. Previously, we showed that disruption of FtsZ
ring placement, by deletion of minC, uncouples cell wall synthesis from division, leading to branching
and filamentation. Now, using a MreB-GFP sandwich fusion, we show that MreB localizes at the inner
membrane, independently of MinC. Peptidoglycan (PG) synthesis (visualized with the fluorescent D-
amino acid analogue HADA) happens mostly at the division septum. Perturbation of MreB with A22
disrupts rod shape maintenance and leads to a dose-dependent growth inhibition. A22 induces a
reversible relocalization of MreB into the cell cap region, which is accompanied by a shift of PG
synthesis from midcell to the poles. This indicates that MreB is required for proper spatial regulation
of PG insertion. This loss of spatial control is exacerbated in AminC cells, which display increased A22
sensitivity, indicating a synthetic dependence on MreB when FtsZ ring placement is affected.
Furthermore, MreB dysfunction disrupts ParABS-mediated chromosome segregation, leading to
anucleate cells, similar to Caulobacter crescentus but unlike Escherichia coli. Our findings establish
MreB as a key coordinator of cell wall synthesis, cell shape, and chromosome segregation in Xac.
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Developing efficient biocatalysts and processes for C1-compound utilization remains a key challenge
in the field of green chemistry and carbon recycling. One exciting application is the microbial
production of ‘bioplastics’, offering a sustainable alternative to petroleum-based plastics. By
harnessing C1-compounds such as CO2, CO, and methanol, microbes can synthesize biopolymers like
polyhydroxyalkanoates (PHAs), which are both biodegradable and versatile for use as plastic
surrogate.

Building on this concept, we aim to develop a microbial co-culture system, where acetogens are
engineered to produce C4-building blocks such as butyrate, butanol, and 3-hydroxybutyrate to work
in tandem with a PHA-accumulating microorganism. Here, we describe the development of the first
module of this co-culture: an acetogen producing butanol and butyrate from methanol and CO.

We selected Eubacterium limosum DSM 20543T as the acetogenic microbe, due to its natural
butyrate production, genetic accessibility, and available tools for molecular engineering. The
correlation of high methanol concentrations and butyrate production was investigated in batch
experiments. Results indicate that methanol concentrations of up to 1 M promote butyrate
production. At the same time, the acetate concentration does not exceed 53 mM in all tested
conditions.

To convert butyrate further to butanol, the genes aor and bdhB from C. carboxidivorans DSM 15243
and C. acetobutylicum DSM 792 respectively were codon harmonized, introduced with the
pMTL80000 shuttle-vector system, and expressed under control of a weak constitutive promoter.
Since no butanol could be observed during the cultivation with methanol, the substrates will be
replaced with methanol/CO. Moreover, the weak promoter will be exchanged with a strong one, and
the 5’-UTRs of the promoters adapted to the respective coding sequences.

After successful prove of plasmid-based production, respective genes will be integrated into the
genome of E. limosum, circumventing the need for antibiotics, which will be detrimental to the PHA-
accumulating microorganism.
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Salmonella enterica is a facultative anaerobic non-spore forming pathogenic member of the order
Enterobacterales. Six subspecies have been described that can be further classfied to serovars. Some
serovars have a specific host, such as Typhi (human), Abortusovis (sheep) and Gallinarium (birds).
More than 2500 serovars have been described. Serovar Dublin is adapted to infect cattle such as veal
calf, but is also zoonotic. Contamination allows serovars to spread. Such spreading can for example
occur in food production systems. In order to understand spreading, sampling at food production
systems and pathogen detection are important first steps. Isolation is important to investigate
Salmonella serovars. The identification of the serovar clarifies in which samples each serovar is
present. Subsequently, DNA-based Whole Genome Sequencing can be used to study relatedness
between serovar isolates in the different samples. In this study 45 isolates of serovar Dublin have
been tested. One isolate was retrieved from a breeding location and other samples from three
different slaughterhouses from the veal production system. Relatedness of serovars, found in
samples from the different locations, indicates the presence of serovars prior to sample processing or
cross-contamination at the locations. Inclusion of samples from the primary process (farmer, feed,
transport chain) will help to pinpoint critical control points for contamination events in the system. A
Hazard Analysis and Critical Control Point (HACCP) plan describes risks and defines control points to
ensure food safety. Preventing and tackling contamination events early are important for reducing
outbreak events in the food sector. The food sector has its own control system to ensure companies
follow the HACCP-plan. Companies that implement the HACCP-plan correctly, generally require less
checkups by the Netherlands Food and Consumer Product Safety Authority.




P162

Characterization of mosquito-derived extracellular vesicles during Usutu
virus infection

José Alberto Aguilar Brisefio?, Katinka Langedijk?, Xiaogian Gong?, Marije Kuipers?, Julien Pompon?,
Esther N. M. Nolte-‘t Hoen'

1Utrecht University, 2CNRS

Usutu virus (USUV) is an emerging mosquito-transmitted orthoflavivirus that infects birds and
mammals, and represents a direct health concern in Europe. Several viruses can strongly interfere in
the release and function of extracellular vesicles (EVs) produced by host cells, and therewith enhance
their spreading. The role of mosquito cell-derived EVs in flavivirus infections is underexplored. This
research is technically challenging because EVs and viruses strongly overlap in size and biophysical
properties, and because EVs from infected cells can incorporate viral proteins and genetic material.
Here, we designed a strategy for separation of mosquito EVs and viruses, using USUV as a model
virus. Using high-resolution density gradient centrifugation, we achieved separation of EVs from
mature and immature USUV particles. Nanoparticle flow cytometry analysis identified two EV
populations with densities ranging from 1.10-1.12g/mL and 1.07-1.09g/mL of which one was
enriched for syntenin-1, a key molecule involved in EV biogenesis and secretion. To test whether
mosquito derived EVs could influence human immune cell function, we investigated EV interactions
with peripheral blood mononuclear cells (PBMCs). We found that monocytes were the main cell type
mediating the uptake of mosquito-derived EVs. Altogether, we developed a strategy to purify EVs
produced by USUV-infected mosquito cells. This strategy could pave the way to further study their
roles in infection during mosquito bites.
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Introduction

Next generation sequencing approaches of recent years have shown a tremendous diversity of
phages in nature, many of which have escaped isolation efforts so far. This study focused on the
metagenome-assisted, targeted isolation and characterization of an E. coli phage (“Jab”) which is only
distantly related to known phages.

Methods

Phage Jab was identified by metagenome analysis in an enrichment from a slurry sample using a MDR
E. coli strain as host. Targeted isolation of phage Jab was then achieved by consecutive rounds of
enrichment steps using an E. coli host previously made resistant against the more abundant phages.
The genome of phage Jab was sequenced using Oxford Nanopore Technology and Illumina. A
phylogenetic tree was constructed to determine the phage's evolutionary relationship to other
known phages. Host range, temperature stability and phage morphology were evaluated.

Results

Multiplying BLASTn query coverage by percent identity yielded less than 50% overall nucleotide
similarity to other phage records. The best hits were 30.15% and 5.63% nucleotide identity with
Escherichia phages, indicating that this phage may represent a novel genus. Phylogenetic tree
reconstruction based on signature genes support the categorization of the phage into a single group.
The genome of phage Jab consists of 142009 bp encoding a total of 249 protein coding genes and five
tRNA genes. The majority of the 249 predicted protein coding genes encode hypothetical proteins
without a known function, 71 proteins were annotated with putative functions. The phage
productively infected 30% of tested strains including MDR E. coli. Notably, transmission electron
microscopy revealed unique spherical structures bound to the phages’ tail fibers, after inoculation
with some but not all bacterial strains.

Conclusion
These findings present opportunities for further exploration of its potential for medical applications.
Due to current taxonomic criteria phage Jab likely represents a new genus.
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Introduction

Enterovirus D68 (EV-D68) is a respiratory pathogen that has been linked since 2014 to outbreaks of
acute flaccid myelitis (AFM), a polio-like syndrome in children, indicating a shift in clinical relevance.
Experimental studies show that paralysis induced by EV-D68 strains in mice can be attributed to
eleven specific amino acid substitutions. Historically, EV-D68 showed biennial circulation, but in
Europe this shifted to annual activity from 2019, with a comparable change in the USA around 2020.
Since the COVID-19 pandemic, annual upsurges have occurred without corresponding AFM peaks.
We sequenced EV-D68 detected in our centre between 2014 and 2025 to characterize viral evolution
and to assess the presence and frequency of AFM-associated substitutions in circulating strains.
Methods

All EV-D68—positive samples (2014-2024) were reviewed; only specimens with sufficient residual
material were whole-genome sequenced on ONT GridlON. Reads were processed in a CLC pipeline
for quality control. Consensus sequences were aligned to the Fermon reference, and clades were
assigned with IQ-TREE3. VP1 BC and DE epitopes were annotated, and clade B polyproteins were
screened for eleven AFM-associated substitutions
[R358;V470;L553;D/N554;T650;E835;K886;01038;S1496;R1863;12115;D2157], using Python
(Biopython/matplotlib).

Results

EV-D68 clades A and B co-circulated each year. VP1 BC and DE loop analysis showed diversification
among B-clade viruses between 2018 and 2020. In clade A, BC-loop sequences were diverse from
2014 to 2023, followed in 2024 by emergence of a single variant that became dominant. The clade A
DE loop remained largely conserved until a complete shift in 2024. AFM-associated amino acids were
detected in 55% of clade B viruses before 2019 and in 64% from 2019 onwards.

Conclusion

From 2014 to 2025, EV-D68 clades A and B co-circulated with clade-specific evolution of the VP1 BC
and DE loops. AFM-associated motifs remained frequent despite an overall reduction in clinical
incidence.
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Parvovirus B19 causes erythema infectiosum, which can lead to severe complications in
immunocompromised patients and in the developing fetus upon vertical transmission. Reliable
serological testing for parvovirus immune globuline (Ig)G and IgM is essential for assessing immunity
and diagnosing acute infection. Multiple commercial assays are available, yet, to our knowledge, a
comprehensive comparison of the diagnostic performance of these assays has not been performed.

In a total of 62 samples parvovirus IgG and IgM were measured using immunoassays from three
manufacturers: Vircell (VirClia, chemiluminescent immunoassay, CLIA), Euroimmun (Immunomat,
enzyme-linked immunosorbent assay, ELISA) and Diasorin (Liaison, CLIA). Serum samples were
processed according to the manufacturers’ instructions. The diagnostic performance of the assays
was evaluated by determining sensitivity and specificity using clinical information and patient history
for both IgM and IgG, and additionally polymerase chain reaction (PCR) for IgM. The agreement of
IgG concentrations were tested between the Diasorin and Euroimmun assays using Passing-Bablock
and Pearson regression analyses.

Of the 62 samples, 42 were tested for parvovirus B19 IgG and 41 for IgM. Among the 41 samples
tested for IgM, 32 originated from cases suspected of maternal infection during pregnancy. The
sensitivity and specificity for IgG were 87.5 and 100% with Vircell, 100 and 80% with Euroimmun and
100 and 90% with Diasorin. Passing—Bablok regression indicated systematic differences between the
Euroimmun and Diasorin IgG assays, while the correlation remained high (r=0.81, p<0.001). The
sensitivity and specificity for IgM were 91.7 and 44.8% with Vircell, 83.3 and 79.3% with Euroimmun
and 100 and 92.1% with Diasorin.

While 1gG performance was consistent across assays, IgM specificity varied due to false-positive
results. Diasorin (Liaison, CLIA) showed the best overall performance for both IgG and IgM. This assay
therefore provides the greatest diagnostic certainty, which is critical for assessing fetal risk in
pregnancy.



