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Patient-environment transmission dynamics of multidrug resistant 
Enterobacteriaceae in a Dutch intensive care unit. A longitudinal 
retrospective and prospective analysis in a non-outbreak setting. 
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Savelkoul2, Dr L van Alphen2 
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In the intensive care unit (ICU), nosocomial acquisition of multidrug resistant Enterobacteriaceae 
(MDRE) may lead to adverse patient outcomes; yet, investigating the link between patient 
colonization and environment reservoirs is often not straightforward in a non-outbreak setting. This 
study aimed to characterize the patient-environment transmission dynamics of MDRE strains with a 
common resistance phenotype and genotype at the ICU wards of two hospitals. 
 
Sink drains, faucet aerators, high-touch sites of medical devices and beds of (non-)patient rooms 
were repetitively sampled over the course of 18 months (2022 to 2023). Patient isolates and 
epidemiological data were collected retrospectively (2017 to 2022) and prospectively (during 
environment sampling). Inclusion criteria for MDRE isolates were resistance to 3rd-generation 
cephalosporins, gentamicin, ciprofloxacin and cotrimoxazole; and PCR positive for antimicrobial 
resistance genes blaCTX-M-15, qnrB1 and blaOXA-1—aac(6’)-Ib-cr. Patient and subsetted 
environment isolates were whole genome sequenced using Illumina technology. Clonal clusters were 
identified with SNP-analysis (≤25 SNPs), and further assessed through spatiotemporal 
epidemiological links.  
 
Overall, 553 environment isolates (primarily sink drains; 97,1%) and 136 isolates from 91 patients 
were collected. Most environment isolates (98,7%) and patient isolates (91,2%; 80 patients) were 
derived from one ICU. Clonal assessment revealed a total of 19 patient-environment SNP-clusters, 
which incorporated 75 environment and 36 patient isolates from eight Enterobacteriaceae spp. 
Epidemiological investigation showed spatial links with environment isolates for 31 patients. 
Furthermore, temporal links indicated possible transmission events from sink-to-patient for seven 
patients, and from patient-to-environment for three  patients. 
 
ICU sinks form an inherent and persistent risk-factor in the exchange of MDRE with patients. This risk 
appeared highly diffuse through various species and clones in this non-outbreak setting. The patient 
colonization rates can likely be reduced through reconsideration of sink requirement in the ICU 
environment, combined with prospective genomic monitoring of sink drains and patient MDRE 
isolates to facilitate targeted interventions. 
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Infant gut synthetic community composition and function depend on glycan 
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Human milk contains oligosaccharides (HMOs) which reach the infant gut where they are selectively 
digested by the gut microbiota. To mimic this prebiotic effect, glycans such as short-chain galacto- 
and long-chain fructooligosaccharides (scGOS/lcFOS; 9:1), or selected individual HMOs can be added 
to infant formula. Due to structural differences between scGOS/lcFOS and HMOs, they may have 
distinct effects on the infant gut microbiota. Therefore, we studied how different mixes of early life 
dietary glycans affected community composition and function in an infant gut synthetic community. 
 
We used our previously characterised 13-member synthetic microbial community with common 
strains of the healthy breastfed infant gut to study the effect of different substrates. The conditions 
were Lac (lactose only), Lac_GF (lactose and scGOS/lcFOS), Lac_GF_2FL (lactose, scGOS/lcFOS and 2’-
fucosyllactose), Lac_5HMO (lactose and 5HMO mix (2’-fucosyllactose, 3-fucosyllactose, 3’-
sialyllactose, 6’-sialyllactose and lacto-N-tetraose), Lac_5HMO_GF (lactose, 5HMO mix and 
scGOS/lcFOS), and tHMO (total HMO extract from pooled human milk including lactose). We 
incubated the community with these substrates and tracked species-level relative abundance, 
absolute abundance, metabolite production and substrate degradation. Using metaproteomics, we 
inferred community function. 
 
In all conditions containing complex sugars, Bifidobacterium was the dominant genus. However, 
when the 5HMO mix was present, Bifidobacterium bifidum was the predominant species; in 
conditions Lac_GF and Lac_GF_2FL, Bifidobacterium infantis and Bifidobacterium breve dominated. 
Interestingly, the composition of the community in 5HMO mix-containing conditions resembled the 
composition of the community grown on tHMO. Through metaproteomics, we discovered that most 
glycoside hydrolases (GHs) were produced by Bifidobacterium spp., including all detected fucosidases 
and sialidases, and most galactosidases, glucosidases and hexosaminidases. Furthermore, there were 
differences in metabolite concentration and substrate degradation. 
 
A more diverse mix of HMOs stimulates the development of a community that is more like the same 
microbial community grown on a total HMO extract compared to supplementation of only 2’-
fucosyllactose. 
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Introduction: 
Preterm birth remains a leading cause of neurodevelopmental impairment. Increasing evidence 
supports a critical role of the gut–brain axis in early neurodevelopment, suggesting that gut 
microbiome modulation through probiotics, prebiotics or their combination (synbiotics) may 
influence brain maturation. Bifidobacterium-dominated gut communities have been associated with 
favorable outcomes in preterm infants, yet the underlying microbial metabolic mechanisms are not 
well understood. 
Methods: 
We conducted a longitudinal metagenomic and metaproteomic analysis of the gut microbiome in 77 
preterm infants born between 24 and 30 weeks’ gestation. Of these, 41 infants received daily enteral 
supplementation with a test product containing Bifidobacterium breve M-16V, short-chain 
galactooligosaccharides (scGOS), long-chain fructooligosaccharides (lcFOS), and L-glutamine and 36 
infants received a control product. For fecal samples collected at weeks 1,3 and 6 after birth, a 
custom protein database was generated from sample metagenomes to enable peptide and protein 
identification. Differential microbial protein expression between groups was quantified using label-
free metaproteomics and brain development was assessed at term-equivalent age (TEA) using the 
Kidokoro system, which provides subscores for cerebellar, white matter and gray matter injury based 
on magnetic resonance imaging (MRI). Kidokoro scores were then integrated with the revealed 
proteomic profiles. 
 
Results: 
Metagenomics revealed increased abundance of the genus Bifidobacterium, driven by B. breve M-
16V in the test group at all time points. Particularly at week 1, Bifidobacterium-related proteins 
involved in stress adaptation, translation, metabolism, and energy production were significantly 
upregulated. Key enzymes, including glutamine synthetase, β-galactosidase, and those from the 
Bifidobacterium shunt and fermentation pathways for acetate and lactate production, were elevated 
and associated with a lower incidence of white matter myelination delay at TEA.  
Conclusion: 
Metaproteomic analysis demonstrated that the test product modulated microbial metabolism 
through enhanced carbohydrate utilization, energy production, and stress adaptation—mechanisms 
that may support early brain maturation in preterm infants. 
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Evolution of Listeria monocytogenes to a strong biofilm producer 
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Listeria monocytogenes is a foodborne pathogen that can cause listeriosis, a severe invasive illness 
characterised by one of the highest mortality rates of bacterial foodborne infections. Biofilm 
formation is key in Listeria monocytogenes’ transmission and persistence in food processing 
environments. However, possible strategies for the evolution of L. monocytogenes towards higher 
biofilm formation capacity had not yet been investigated. 
To further understand the mechanisms contributing to biofilm formation, an experimental evolution 
system was used to isolate strong biofilm-producing strains of L. monocytogenes EGDe (reference 
strain) and FBR16 (hypermutator food isolate).  
After cycles of plastic surface colonisation, biofilm formation, dispersal and attachment to new 
surfaces, evolved variants (EV) strains were isolated and found to produce up to seven-fold more 
biofilm and improved attachment to different surfaces than their respective ancestral (AN) strains. 
Phenotypic assays revealed an increase in cell surface hydrophobicity as a shared dominant feature 
of EV isolates. Proteomic analysis showed protein Lmo1799, a putative peptidoglycan binding protein 
with 226 Ala-Asp tandem repeats, to be the most upregulated protein in EV strains compared to the 
AN strains. Genomic analysis of the EGDe EV strain identified a single-nucleotide insertion in the 
upstream region of lmo1799 and an in-frame deletion of 42 nucleotides in lmo1799, conceivably 
resulting in high-level expression of lmo1799. To evaluate the impact of Lmo1799 on the EV 
phenotypes and the overall biofilm capacity of L. monocytogenes, EGDe EV mutants lacking lmo1799 
and/or the upstream insertion were constructed. Notably, both constructed mutants showed 
reduced biofilm formation and lower surface hydrophobicity compared to the EV strain, indicating 
the importance of these mutations for the strong biofilm capacity.  
Overall, this study demonstrated the ability of L. monocytogenes to evolve and adapt its phenotype 
to become a strong biofilm producer and further explored the mechanisms contributing to biofilm 
formation. 
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Extended-spectrum beta-lactamase- and carbapenemase-producing Enterobacteriaceae (ESBL-E and 
CPE) are major drivers of difficult-to-treat infections in healthcare settings. Because antimicrobial 
resistance (AMR) can emerge from community and animal reservoirs, understanding how resistance 
determinants circulate across domains within a One-Health framework is essential for anticipating 
their impact on patient care. The recent i-4-1-health project sampled humans (hospitalised patients, 
nursing home residents and daycare children) and animals (broilers and pigs) in the Dutch-Belgian 
border region. Although we only observed sporadic clonal transmission between humans and 
animals, the movement of plasmids carrying resistance genes may still facilitate the introduction of 
clinically relevant AMR into human populations. Therefore, our aim was to assess how plasmid 
dissemination contributes to resistance spread across domains. 
 
450 Enterobacteriaceae isolates were short-read (Illumina) and long-read (Oxford Nanopore 
Technologies) sequenced to construct hybrid assemblies (Unicycler). Complete plasmids were 
clustered using Pling, MOB-suite and PlasmidSimilarity and annotated for AMR genes and plasmid 
replicons (ABRicate). 
 
Only one clonally related pair of E. coli isolates spanned multiple host domains (human and broiler), 
suggesting potential transmission. 1274 complete plasmids were recovered from the 450 isolates. 
These plasmids clustered into 153 sub-communities, of which 37 (24%) included human and animal 
plasmids. The largest AMR plasmid cluster comprised 19 plasmids from humans and broilers. This is 
an IncI1_1_Alpha plasmid cluster carrying multiple AMR genes: blaCTX-M-1_1, sul2_2, tet(A)_6, 
aadA5_1 and dfrA17_1.  
 
While the i-4-1-health project only revealed limited clonal transmission between domains, plasmid 
analysis identified several multi-domain clusters that could represent inter-domain plasmid 
transmission events. Such events have the capacity to introduce clinically relevant resistance into 
human populations and highlight the importance of mobile genetic elements in resistance spread 
within a One-Health context. Utilising plasmid-level surveillance in a One-Health setting may 
facilitiate early detection of emerging resistance mechanisms and thereby inform more effective 
prevention of AMR transmission. 
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Microbial interactions change antibiotic susceptibility of pathogens in co-
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The rapid emergence of antibiotic-resistant bacteria poses a critical threat to global health. Urinary 
tract infections (UTIs) are among the most common bacterial infections worldwide and are highly 
recurrent, even after antibiotic treatment. We now know that urinary pathogens do not live alone, 
but instead live and interact with diverse taxa residing in the urobiome. To what extent these 
ecological interactions can change antibiotic susceptibility of uropathogens, is unknown. Here we 
investigated antibiotic susceptibility and de-novo resistance evolution in a polymicrobial UTI co-
culture, exposing Escherichia coli and Enterococcus faecalis to the antibiotic fosfomycin during a 3-
day Multispecies Adaptive Laboratory Evolution experiment. We found a significantly higher 
population size of E. faecalis in co-culture with E. coli, but only when exposed to fosfomycin. We also 
observed increased fosfomycin tolerance of E. faecalis in co-culture, even without prior exposure to 
the antibiotic. Untargeted mass spectrometry and computational metabolomics analysis revealed an 
extensive reorganization of the extracellular metabolic niche in co-culture with fosfomycin, distinct 
from E. coli monocultures, possibly through mechanisms such as cross-feeding, cofactor 
redistribution, and niche restructuring. These findings demonstrate that microbial interactions can 
shape antibiotic susceptibility of uropathogens to fosfomycin, and underscore the importance of 
adopting ecological perspectives in the development of future treatment strategies for complex 
microbial infections. 
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Genomic diversity of Mycobacterium marinum in the Netherlands 
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Mycobacterium marinum is a non-tuberculous mycobacterium (NTM) causing tuberculosis-like 
infection in fish. In humans, it appears as a nodular granulomatous illness typically infecting skin and 
soft tissues. Humans can get infected through wounded skin exposed to M. marinum-contaminated 
environments. This study aimed to compare M. marinum genotypes with clinical data to construct a 
phylogenetic tree and explore potential genotype-phenotype associations. 
 
Clinical isolates of M. marinum (n= 66) obtained from the Dutch national NTM reference unit were 
included in a retrospective study (2020-2025). Samples, collected as part of routine care, were 
sequenced using Illumina short-read technology. Additionally, two M. marinum strains from dolphins 
were included. A phylogenetic tree was constructed using genomic data from clinical, animal and 
reference strains (M. marinum Europe, M, E11, MB2, M. liflandii, M. pseudoshottsii) to explore 
genomic diversity. Detailed clinical characteristics were obtained from consultations and mapped 
onto the tree to explore its correlation with the genetic data. 
 
Most patients were male (n=58) with a mean age of 57,7 years (22-83 years), and five received 
immunosuppressive therapy. Eight patients had infections spreading to tendons, bones, or lymph 
nodes. Treatment was successful in 36 patients, failed in 4, recurred in 4, with 22 missing data. 
Genomic analysis revealed distinct phylogenetic clusters consistent with known lineages; cluster 'M' 
predominantly contains human strains, while cluster 'Aronson' is mostly animal strains. The clinical 
isolates cluster closely within a single branch within cluster ‘M’. Integration of clinical metadata 
showed no clear associations with the genotype. 
 
A high degree of genetic similarity was observed among the clinical isolates, without clustering 
related to clinical metadata. The lack of differentiation could be attributed to the limited host range 
(i.e. fish species) from which infections are acquired, as most cases are linked to contact with in-
house aquaria. Alternatively, these strains may have a virulence advantage. 
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Coastal ecosystems experience increased nitrogen-eutrophication due to anthropogenic activities, 
which can lead to deoxygenation and the accumulation of reduced compounds such as ammonium, 
methane and sulfide. This can impact the nitrogen cycle, in which the extremely potent greenhouse 
gas nitrous oxide (N₂O) is an intermediate. We therefore explored the effect of oxygen and sulfide on 
microbial N₂O dynamics in coastal surface sediments. Sediments were collected in March and August 
2024 from the eutrophic marine Lake Grevelingen, which has oxygenated bottom waters in spring, 
while in summer its bottom waters are euxinic and sulfide accumulates in the surface sediments. We 
employed a complementary array of methods, including microsensor and porewater depth profiling, 
microbial meta-omics analyses, and batch incubations. In spring, the surface sediment was 
characterized by net N₂O consumption, with Flavobacteriia clade II nosZ sequences exhibiting both 
the highest relative abundance and transcriptional activity. Batch incubations with ¹⁵N-labeled 
substrates revealed potential for nitrification and for N₂O production through incomplete 
denitrification. Yet, in situ N₂O production in spring was likely substrate-limited as oxygen and nitrate 
(NO₃-) were rapidly depleted in the surface sediments. We assessed the effect of sulfide 
accumulation in summer on the sedimentary N₂O cycling potential by sulfide additions to batch 
incubations. N₂O consumption was enhanced at sulfide concentrations up to 1 mM, but 4 mM of 
sulfide was inhibitory to all steps of denitrification. Combined, this study shows that eutrophic 
coastal sediments maintain potential for microbial N₂O production and consumption during oxygen 
and nitrate/nitrite (NOx) limitation, and at sulfide concentrations in the low mM range. Hence, 
restoration of eutrophic ecosystems can stimulate N₂O production through increased availability of 
oxygen and NOx, which might impact the source or sink status of the sediment depending on how 
well N₂O reduction can keep up with the increased N₂O production.  
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Introduction 
The identification of clonal clusters of pathogens is essential to support the epidemiological 
investigation of nosocomial outbreaks, which is typically conducted independently by hospitals. 
However, patient transfer within a region putatively spreads antimicrobial resistant (AMR) isolates 
between institutions. We set up a regional network for real time data sharing of whole genome 
sequence (WGS) data in the Netherlands to gain a better understanding of the AMR pathogen 
transmission between hospitals. 
 
Methods 
The 4 participating hospitals in the region send in isolates to  the central typing facility for WGS using 
Illumina technology. From 2023, all Vancomycin-resistant Enterococcus faecium  (VRE) isolates were 
prospectively typed. WGS data with limited metadata was uploaded in the cloud-based platform of 
1928 Diagnostics, where each participating institution could access their data and compare with the 
regional data. In this platform, identification of AMR genes and analysis of intra- and inter-hospital 
clusters using cgMLST were performed.  
 
Results 
From 2021 onwards, 1483 isolates were submitted to the regional typing lab, with 252 VRE isolates 
since 2023. Prospective typing of VRE isolates demonstrated small genomic clusters in 4 hospitals in 
the region, influx of a new type (ST1299) within the region and spread of several distinct ST80 
clusters within two hospitals. The data sharing platform proved user-friendly for regional partners, 
enabling rapid access to AMR gene and cgMLST data for analysis of local isolates in a regional 
context. It also facilitated WGS implementation in non-academic regional hospitals. 
 
Conclusion 
 
Regional sharing of WGS data was feasible, with rapid data availability for each hospital. Phylogenetic 
analysis provided an overview of the population diversity of nosocomial isolates at the regional level, 
demonstrating VRE clusters within but not between hospitals. Implementation of this project 
resulted in regional WGS capacity building and enabled hospitals to detect potential (inter-)hospital 
outbreaks using a user-friendly data-sharing platform. 
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Background 
Carbapenemase-producing (CP) organisms are a growing public health concern. Genomic surveillance 
of carbapenemase-producing (CP) organisms focuses on clonal lineages, yet carbapenem resistance 
often spreads via plasmid-mediated horizontal gene transfer (HGT). Plasmids are modular, mobile 
elements that frequently carry antimicrobial resistance genes (ARGs). Therefore, we developed a 
multi-species plasmid clustering model to characterize plasmid dissemination in the Netherlands. 
 
Methods 
We characterized 4,596 plasmids of 1,315 isolates from the Dutch CPE surveillance (2012-2022), 
thereby identifying diverse plasmids with and without ARGs using ResFinder. We compared mge-
cluster with COPLA, PlasmidFinder, and MOB-cluster using adjusted Rand index (ARI). Cluster 
homology was assessed using MASH and average nucleotide identity (ANI) with PyANI. We applied 
Moran’s I to detect spatial dissemination, LOESS regression for temporal trends, and spatio-temporal 
outbreaks through SaTScan.  
 
Results 
Our mge-cluster model shows moderate congruence with other tools (mean ARI 0.56) but offers 
lower numbers of unclustered plasmids (COPLA: 20%, mge-cluster: 5%), particularly resistance 
plasmids (COPLA: 13%, mge-cluster: <1%). Plasmid clusters often contain both plasmids with and 
without ARGs. Moreover, some non-mobilisable plasmid clusters with diverse ARGs span multiple 
genera, suggesting diverse mechanisms of dissemination. Spatial analysis revealed broad 
dissemination across the Netherlands, while temporal trends indicated an increasing diversity of 
plasmids, largely driven by expanded isolate sampling. Outbreak detection revealed multiple clusters 
of which the majority were carbapenemase-encoding plasmids associated with clonal outbreaks. The 
SaTScan detected plasmid outbreaks included isolates of multiple sequence types, species, or genera. 
This indicates a combination of vertical and horizontal transmission as a method of persistence. 
 
Conclusions 
These results demonstrate that plasmid-centric surveillance through our model can detect outbreaks 
across bacterial lineages. Additionally, it provides insights into the spread of carbapenem resistance 
through plasmids and highlights the utility of our plasmid model for epidemiological surveillance and 
infection control strategies.  
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Background: Early detection of sepsis is critical for improving patient outcomes, but current culture-
based diagnostics take time. Although DNA-based methods can rapidly detect pathogens in blood, 
blood cultures remain the clinical gold standard. Adoption of DNA-based tests is hindered by a lack of 
reference standards for DNA-based methods. Here, we examined fluctuations in bacterial DNA over 
time in ICU patients with bloodstream infections, in relation to infection severity and antibiotic 
response 
 
Methods: Between 4 and 10 ml of EDTA whole blood was collected from 25 ICU patients immediately 
after routine blood cultures. Patients were monitored longitudinally, yielding 232 samples in total. 
Blood was processed with Polaris (Philips) to lyse human cells and enable species-specific 
quantitative PCR. Bacterial DNA loads were quantified using standard curves generated from 
reference genomic DNA. 
 
Results: The patients had monomicrobial or polymicrobial bacteremia, including Escherichia coli, 
Enterobacter cloacae, Enterococcus faecium, Staphylococcus aureus, Staphylococcus epidermidis, 
Klebsiella pneumoniae, and Streptococcus pyogenes. Preliminary analyses showed that, at the group 
level, bacterial DNA loads were higher in samples with concordant positive blood cultures. No 
differences in bacterial DNA loads were observed based on sepsis status or the blood collection site. 
For S. epidermidis, bacterial DNA load also correlated with the percentage of positive blood cultures 
from a patient. At the individual patient level, fluctuations in bacterial DNA often mirrored trends in 
CRP levels and responded rapidly to appropriate antibiotic treatment. 
 
Conclusion: Monitoring bacterial DNA load during bacteremia provided greater insight into the 
clinical course than blood cultures alone and may allow assessment of individual treatment 
responses. These findings could support the clinical interpretation of DNA-based diagnostics for 
faster therapy monitoring of sepsis and bloodstream infections. 
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The ability of Mycobacterium tuberculosis (Mtb) to evade the immune system and exploit it to its 
advantage has been extensively studied over the past decades. Mtb can persist within macrophages, 
avoiding degradation, and strategically escape by inducing host cell death at the most advantageous 
moments. Host-directed therapies, given in addition to antibiotics, aims to improve the host's 
immune response and enhance the body's natural ability to fight infections. Here, we performed a 
genome-wide CRISPR-Cas9 knockout screen in Mtb-infected THP-1 macrophages to identify host 
genes that regulate infection-associated macrophage death. A pooled Cas9-expressing THP-1 
population was transduced with a lentiviral sgRNA library, infected with Mtb, and screened by 
negative selection to identify knockouts associated with reduced macrophage survival during 
infection. Follow-up validation confirmed MTA2, FAM49B, ARID3A, and INPP5D as modulators of 
macrophage viability, and individual gene knockouts increased infection-associated cell death. The 
knockouts showed altered bacterial uptake and intracellular burden, suggesting involvement of host 
cytoskeletal remodeling. RNA-seq revealed that ARID3A and MTA2 knockouts show differential 
expression of genes involved in extracellular matrix and structural organization, supported by an 
extracellular matrix degradation assay. Finally, availability of pharmacological activation of INPP5D 
opens up a potential host-directed strategy to improve macrophage viability during infection. 
Together, our study identifies four host genes that influence macrophage survival during Mtb 
infection and highlights candidate pathways for host-directed therapeutic intervention. 
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The ESX-4 secretion system of Mycobacteria: a gateway to toxin release  
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The thick, waxy mycomembrane is the central strength of pathogenic mycobacteria like M. 
tuberculosis. This highly impermeable outer membrane makes antibiotics less effective, but also 
hinders native protein export and nutrient import; leading to slow-growing yet resilient bacteria. Five 
specific transport complexes evolved to facilitate transfer across the membrane, termed ESX-1 
through ESX-5. They are imperative for nutrient uptake, metal homeostasis, host infection and 
immune modulation.  
Despite our wealth of information on these systems, the function of the most ancestral system, ESX-
4, remains unknown. Partially because it is unknown which environmental cues induce this system.   
  Using transcriptomics, proteomics, genetic modification, microfluidics and macroscopic 
techniques we have been able to identify the regulatory pathway leading to ESX-4 induction, and a 
putative function for this conserved system in Mycobacterium marinum, a fish pathogen and close 
relative of Mtb.    
  Through genetic screening we identified a tiny gene that encodes a repressor (WerA) for  ESX-
4 transcription. Concurrently, RNA sequencing revealed the upregulation of genes coding for putative 
toxins, suggesting ESX-4 involvement during bacterial warfare. In line with this theory, we found 
induction of ESX-4 upon contact with different (but not all) Mycobacterial species. Further 
investigation revealed a locus of eight genes, including werA,  regulating ESX-4 expression. However, 
we are yet to find optimal conditions for protein production, export, and ultimately, killing of 
competitor mycobacteria. To uncover these, we are collaborating with the Mckinney group at EPFL  
to establish a microfluidics system for observing interbacterial warfare whilst allowing for precise 
manipulation of the microenvironment.  
  In summary, we uncovered genes responsible for inducing the expression of the most 
ancestral ESX system; identified putative exported toxins, and are untangling the complicated web of 
genes, proteins and environmental conditions responsible for production of the ESX-4 system and its 
substrates—which could strengthen attacks on the mycobacterial battlefield.  
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Introduction. 
Stool specimens are among the most challenging sample types for the molecular diagnostic 
laboratory, due to their heterogeneous composition and frequent presence of inhibitory substances. 
Therefore, effective and efficient nucleic acid (NA) preparation methods are often needed, which are 
time-consuming and laborious. R-Biopharm has recently released the easy and quick (20 min) RIDA 
PrepX Stool Kit that claims to eliminate the need for NA purification prior to PCR. In this study, we 
have compared its performance to our normal stool NA purification workflow. 
 
Methods. 
Positive stool specimens (63) and a QCMD proficiency panel were selected from our sample archive. 
RIDA PrepX was performed according to the manufacture’s instruction. Routine workflow consisted 
of subsequent pretreatment in Guanidinium hydrochloride lysis buffer and Stool Transport and 
Recovery buffer, followed by NA purification on the MagNA Pure 96 (MP96) instrument (DNA and 
Viral NA Small Volume Kit). Analysis was performed by real-time PCRs targeting 8 common gastro-
intestinal pathogens on the Lightcycler 480 II instrument. 
 
Results. 
Among the 63 stool specimens tested, 55 gave concordant positive results, 7 concordant negative 
results, and 4 gave discrepant results (3 additional positives MP96, 1 additional positive PrepX). The 
QCMD GastroB panel scored 100% concordance to expected results for both methods. Cp-values, 
ranged from 17.02 – 36.20; median 27.24, and 18.94 – 38.02; median 30.35 for MP96 and PrepX 
respectively, and the difference was highly significant (2-sided Student’s t-test p< 0.0001). Overall 
concordance was 94.5% and rose to 98.5% for specimens with a Cp-value <35). Spiked internal 
controls in the PCRs showed very limited effect of inhibition with SDs of 0.50 and 0.36 for PhHV and 
PDV respectively. 
 
Conclusion. 
Our data shows very promising performance of the RIDA PrepX Stool Kit, which should make this a 
fast and reliable alternative for stool specimen processing in the diagnostic laboratory. 
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Introduction: 
In early life, the microbiome undergoes dramatic transitions driven by dietary changes and exposure 
to external microbes. Breastfed infants typically develop a Bifidobacteria-rich microbiome that 
metabolizes human milk oligosaccharides (HMOs). These carbohydrates can shape community 
composition and, thereby, short-chain fatty acid (SCFA) production. In our eight-species infant 
Bacterial Community (iBaCo), different HMO substrates led to shifts in species abundance and SCFA 
levels. Because it is difficult to test this mechanism in vivo and time-consuming to perform in vitro 
experiments, we use iBaCo as a benchmark to understand whether genome-scale metabolic models 
(GEMs) can explain the interaction mechanisms leading to the observed community-level SCFAs.  
Methods: 
We developed a reconstruction pipeline that generates GEMs from bacterial genomes and mono-
culture growth data across HMO conditions. Curated models were used with flux balance analysis to 
predict SCFA secretion, and the eight GEMs were integrated into community models to screen for 
candidate cross-feeding metabolites. Selected species combinations were then simulated with 
dynamic flux balance analysis to capture time-dependent growth and metabolite exchange. 
Results: 
Under matched external conditions (yeast extract–casitone–fatty acid (YCFA) in silico medium), 
curated iBaCo GEMs reproduced experimental mono-culture SCFA secretion patterns more 
accurately than reference models (MCC 0.67 vs. 0.26). In a three-species community containing two 
Bifidobacterium species and the only butyrate producer Anaerostipes caccae, lactate was observed 
as a potential cross-feeding metabolite supporting butyrate production. Dynamic simulations further 
predicted that A. caccae could grow in silico on lacto-N-tetraose as the sole carbon source when 
paired with an HMO degrader, suggesting an interaction-dependent mechanism since A. caccae 
cannot degrade HMOs. 
Conclusion: 
Butyrate formation in early-life communities may rely on cross-feeding between HMO degraders and 
A. caccae. Using validated metabolic models in a defined synthetic community provides a framework 
to predict how specific microbes and substrates shape SCFA production. 
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Introduction 
Increasing hand hygiene compliance (HHC) among healthcare workers remains a challenge. While 
multimodal strategies have been shown to improve HHC, few have incorporated friendly 
competition. This study aimed to foster collaboration and improve HHC among nurses and physicians 
across hospitals, part of the Infection Prevention and Antimicrobial Resistance Care Network South-
Western Netherlands, by introducing friendly competition in a regional context as part of a 
multimodal strategy. 
Methods 
We conducted a multicentre observational cohort study in 15 Dutch hospitals, including inpatient 
and short-stay departments. Participation was decided at hospital board level and implemented by 
wards and infection control teams. The multimodal strategy, included interventions in facilities, 
education, communication, feedback, and as main intervention friendly competition, with hospitals 
ranked based on HHC results. Rankings were shared with hospital directors and managers to 
encourage motivation. HHC was assessed at 16 time points over 10 years using direct, unobtrusive 
observation. A generalized linear mixed model assessed temporal trends, and the specific influence 
of friendly competition, through HHC relative to hospital ranking. 
Results 
All 15 hospitals showed an increase in HHC, from a mean HHC of 44.8% (SD 15·99) to 77.54% (SD 
10.38) across  65,459 opportunities. Each additional year was associated with higher odds of HHC: 
1.08 by time from inclusion (95% CI 1.00–1.16) and 1.21 by calendar time (95% CI 1.09–1.36). 
Hospitals with low or medium rank showed higher increases in HHC than high ranking ones, with the 
friendly competition effect showing in an aOR 1.24 (95% CI 1.18–1.31) and 1.12 (95% CI 1.06–1.18), 
respectively. Compliance improved across all five WHO moments and among both nurses and 
physicians. 
Conclusion 
We demonstrated a sustained improvement of HHC over time, from 44.8% to 77.5%, achieved 
through a regionally coordinated multimodal strategy, with friendly competition as a significant 
contributor to success.  
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Introduction: 
Staphylococcus aureus sequence type 152 is a lineage primarily associated with sub-Saharan Africa 
and the Caribbean. It frequently carries genes encoding Panton–Valentine leukocidin (PVL), 
epidermal cell differentiation inhibitor B (edinB) and the exfoliative toxin E variant etE2, first 
described in 2022. These virulence factors have been implicated in rapid tissue destruction and 
fulminant disease. In Europe, this lineage has mainly been described as methicillin-resistant and 
community associated, while severe infections caused by methicillin-susceptible strains remain rare. 
We observed several severe infections caused by methicillin-susceptible sequence type 152 in the 
north of the Netherlands. 
 
Methods: 
We performed a retrospective analysis of all patients from whom Staphylococcus aureus sequence 
type 152 has been isolated in the region. Clinical information was extracted from medical records. 
Whole-genome sequencing was conducted for strain characterisation, including identification of 
virulence genes. 
 
Results: 
Twelve patients were identified, with isolates first detected in 2021 and continuing through 2025. Six 
patients had severe community-onset infections caused by methicillin-susceptible sequence type 
152, including necrotising pneumonia, necrotising fasciitis and necrotic cellulitis. In four pneumonia 
cases, disease onset followed respiratory viral infection. Clinical courses were characterised by 
respiratory failure, circulatory collapse, multiorgan dysfunction and the need for intensive care 
support, invasive ventilation, extracorporeal therapy or surgical intervention. Two patients died. 
Whole-genome sequencing showed that 10 isolates carried PVL, edinB and etE2, while two lacked 
edinB and etE2, likely due to a deletion within the genomic island that normally contains these genes. 
Six patients carried methicillin-resistant sequence type 152 identified through screening; none of 
which developed disease and no epidemiological link was observed. 
 
Conclusion: 
Be alert for severe infections caused by methicillin-susceptible Staphylococcus aureus sequence type 
152 carrying multiple virulence factors. These findings support increased awareness and targeted 
genomic characterisation of invasive S. aureus, especially during periods of high circulation of 
respiratory viruses. 
 
 


