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Keynote 1 - Sebastian Suerbaum (DE) / K-01 

 
 

Adaptive bacterial genome and methylome plasticity in Helicobacter pylori 
infection 
 
Sebastian Suerbaum 
 
Max von Pettenkofer Institute, Medical Microbiology and Hospital Epidemiology, LMU Munich, Pettenkoferstr. 9a, 80336 
München, Germany 

 
H. pylori is among the most diverse bacterial species known, a result of the unusual combination of a 

very high basic mutation rate and a highly efficient DNA uptake machinery leading to frequent 

recombination during mixed infections. The genetic diversity and variability of H. pylori have important 

implications for different areas, including pathogenesis and bacterial adaptation to different hosts. The 

genetic diversity of H. pylori has also been elucidated in a phylogeographic context, leading to major 

advances in our understanding of the pathogen’s evolution and to insights into hitherto unknown 

details of human migrations. 

The presentation will focus on different applications of comparative genome and methylome analysis 

to address questions of H. pylori evolution, host adaptation, recombination, transmission and evasion 

of vaccine-induced immune pressure.  

 
Selected references: 
 
Suerbaum, S., C. Josenhans Helicobacter pylori evolution and phenotypic diversification in a changing host. Nat. 
Rev. Microbiol. 2007. 
 
Bubendorfer S. et al. Genome-wide analysis of chromosomal import patterns after natural transformation of 
Helicobacter pylori.Nat. Commun. 2016. 
 
Nell, S. et al. Genome and methylome variation in Helicobacter pylori with a cag pathogenicity island during 
early stages of human infection. Gastroenterology 2018. 
 
Estibariz, I. et al. The core genome m5C methyltransferase JHP1050 (M.Hpy99III) plays an important role in 
orchestrating gene expression in Helicobacter pylori. Nucleic Acids Res. 2019. 
 
Ailloud, F. et al. Within-host evolution of Helicobacter pylori: niche-specific adaptation, migrations between 
gastric locations, and selective sweeps. Nat. Commun. 2019.  
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Keynote 2 – Gabriel Waksman (UK) / K-02 
 
 

Structural and Molecular Biology of Type IV Secretion Systems 
Gabriel Waksman1 

 
1 Institute of Structural and Molecular Biology at UCL and Birkbeck, Malet Street, London, WC1E 7HX, UK 
 
Type IV secretion (T4S) systems are molecular machines used for the transport of macromolecules 

across the bacterial cell envelope. T4S systems are highly versatile. Conjugative T4S systems 

translocate DNA from a donor to a recipient bacterium and contribute to bacterial genome plasticity, 

spread of antibiotic resistance or other virulence trait among bacterial pathogens. In some bacteria 

such as Helicobacter pylori (Cag PI), Brucella suis (VirB/D), or Legionella pneumophila (Dot, Icm), T4S 

systems are directly involved in pathogenicity as they mediate the secretion of virulence factors (DNA 

or toxins) into host cells. The archetypal T4S system, the VirB/D system, was defined in Agrobacterium 

tumefaciens where it is naturally responsible for the delivery of the T-DNA to the plant host-cell. 

Conjugative T4SS as well as the A. tumefaciens VirB/D system comprise 12 proteins (VirB1 to 11 and 

VirD4). Recently, structures of large complexes formed by several of these proteins and their 

substrates have become available for conjugative and protein translocation T4S systems shedding 

unprecedented light on T4S system secretion mechanism. 
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Keynote 3 – John Rossen (NL) / K-03 

 
 

Next generation sequencing: first diagnostic one-stop shop in personalised 
clinical microbiology 
 
John Rossen 
 
University of Groningen, Dpt of Medical Microbiology, University Medical Center Groningen, The Netherlands 

Current molecular diagnostics of human pathogens provide limited information that is often not 

sufficient for outbreak and transmission investigation. In addition, when used for detection of 

pathogens often a biased approach is used. In this presentation an overview of the use of next 

generation sequencing in clinical microbiology and infection prevention will be given. Next generation 

sequencing (NGS) determines the DNA sequence of a complete microbial, viral or fungal genome in a 

single sequence run, and from these data, information on resistance and virulence, as well as 

information for typing is obtained, useful for outbreak investigation. The obtained genome data can 

be further used for the development of an outbreak-specific screening test. Like every new technology 

adopted in microbiology, the integration of NGS into clinical and routine workflows must be carefully 

managed. As the microbiology laboratories have to adhere to various national and international 

regulations and criteria for their accreditation, quality control issues for using WGS in microbiology, 

including the importance of proficiency testing, are presented. In addition, applications of NGS in the 

clinical setting are discussed, such as outbreak management, molecular case finding, characterization 

and surveillance of pathogens, rapid identification of bacteria using the 16S-23S rRNA region, 

taxonomy, and metagenomics approaches on clinical samples. Finally, we share our vision on the use 

of NGS in personalised microbiology in the near future, pointing out specific requirements. 
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Keynote 4 – Julian Naglik (UK) / K-04 
 
 

Critical role for candidalysin in Candida infections and immune activation 
 
Julian R. Naglik 
 
Centre for Host-Microbiome Interactions, Faculty of Dentistry, Oral & Craniofacial Sciences, King's College London, London, 
United Kingdom 
 

Cytolytic proteins and peptide toxins are critical virulence factors of bacterial pathogens and play a 

major role in bacterial disease. Human pathogenic fungi were not known to possess such toxins until 

the discovery of candidalysin, a peptide toxin secreted by the hyphal form of Candida albicans. 

Candidalysin is a 31 amino acid peptide derived from its parent protein, Ece1p. Upon secretion, 

candidalysin intercalates into and destabilises the structural integrity of cell plasma membranes 

leading to cell damage. In epithelial cells, candidalysin induces alarmin release and cell stress, which 

leads to the activation of the epidermal growth factor receptor (EGFR), MAPK-based signaling and pro-

inflammatory responses. In immune cells such as macrophages and dendritic cells, candidalysin 

induces damage and the NLRP3 inflammasome. In neutrophils, candidalysin induces (neutrophil 

extracellular trap) NET-like structures. Gene deletion experiments demonstrate that candidalysin is 

critical for both mucosal and systemic C. albicans infections and induces protective immune responses 

via neutrophil recruitment and Type 17 immunity, predominantly through inducing the release of IL-1 

family members from target cells. Recently, two additional candidalysins have been identified in C. 

tropicalis and C. dubliniensis, which are functionally conserved with the C. albicans candidalysin but 

differ in their potency and mechanism of action. As such, the candidalysins represent the first family 

of peptide cytolysins in pathogenic fungi. 
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Keynote 5 – Alexandra Trkola (CH) / K-05 

 
 

Novel broadly neutralizing inhibitors pave the way for HIV-1 vaccine design 
 
 
Alexandra Trkola 
 
Institute of Medical Virology, University of Zurich, Zurich, Switzerland 

 
 
Background:  

Broadly neutralizing antibodies (bnAbs) that inhibit all subtypes of HIV-1 are considered a vital 

component of an effective HIV-1 vaccine. Yet induction of bnAbs by vaccination has thus far failed. 

Definition of novel immunogens that target neutralization sensitive domains on the HIV-1 envelope 

(Env) is key for devising protective HIV-1 vaccines. Here we used the Designed Ankyrin Repeat Protein 

(DARPin) technology to define novel sites on HIV-1 Env that can be targeted by inhibitors and bnAbs. 

Methods:  

HIV-1 Env specific inhibitors were developed using the Designed Ankyrin Repeat Protein (DARPin) 

technology.  

Results:  

We generated a range of DARPins that highly effectively neutralize diverse strains of HIV-1 matching 

the best bnAbs identified thus far in breadth. These broadly neutralizing DARPins (bnDs) target diverse 

domains on the HIV-1 Env and highlight unique regions as important target for inhibitor and antibody 

attack.   

Conclusions:  

The identified bnDs and their target sites provide novel insights into the exposure of vulnerable sites 

of HIV-1 Env during the entry process and highlight subdomains of Env that need to be explored as 

bnAb immunogens. 
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Session 1 – Molecular panels / Main Talk / M-01 

 
 

The syndrome, the panel and the virus 
 
Laurent Kaiser 
 
Geneva University Hospitals, Laboratory of Virology, Division of Laboratory Medicine, Diagnostic Department, Geneva, 
Switzerland 

 
The so-called ‘syndromic’ panel-based molecular diagnostic tools are increasingly used and are 

available in all kinds of flavors and colors. New microfluidic and nanotechnologies have made 

incredible progress that have opened the door to diagnostic solutions that we could not even dream 

about a few years ago. Generally, these panels are easy to use and provide a rapid microbial 

identification. In 2019, these panels are used mainly for respiratory, gastro-enteric, sexually 

transmitted or central nervous system infections. Some target more than 30 viruses or bacteria. All 

this seems the ideal solution, no more pre-defined target/s, no more step-by-step approach, no need 

to select your dish: one size fits all, the all-you-can-eat menu is there, everything in the same plate. 

Viral infections are by definition an ideal target for these molecular tests. But do we really need this? 

What is the real clinical impact and where is the rationale? Is there any evidence that this will decrease 

antibiotic prescriptions? What are the analytical and clinical validations? Will these tests be adapted 

to circulating strains? The presentation will address some of these issues by focusing mainly on viral 

diseases and will attempt to review the evidence supporting the syndromic approach. 
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Session 1 – Molecular panels / Main Talk / M-02 
 
 

Molecular panels for addressing gastrointestinal infections 

Dr. Livia Berlinger 
 
Bioanalytica AG Luzern, Switzerland 

 

Gastrointestinal infections account for substantial morbidity and mortality worldwide. Their diagnosis 

has been based on traditional methods like culture, microscopy and antigen tests. More than 15 years 

ago, a shift to nucleic acid amplification tests (NAATs) for the detection of particular organisms has 

started especially in view of a higher sensitivity, the possibility to differentiate pathogens from normal 

flora and faster turn-around-times. More recently various molecular, highly multiplexed panels for 

syndromic diagnosis have been entering the market allowing faster (or even point-of-care) detection 

of a broad spectrum of gastrointestinal pathogens including bacteria, viruses and parasites. The 

possible advantages of such systems for clinical microbiology laboratories, hospitals and patient 

management are evident.  

However, the implementation of molecular panels for the diagnosis of gastrointestinal infections also 

raises important questions with regard to overall test performance, result interpretation especially for 

organisms with a very low prevalence, clinical significance of multiple organisms often found in single 

specimens, and cost-effectiveness. For the diagnostic laboratory highly multiplexed panels bring up 

issues regarding validation, necessary quality controls, implementation into the laboratory workflow, 

and reimbursement. Our own experience will be presented. 
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Session 1 – Molecular panels / Short Talk / S-01 

 
 

Rapid semi-quantitative format PCR for the detection of Pneumocystis 
jirovecii replacing the direct examination 
 
 
Dr. Alix T. Coste 1, Mr. René Brouillet 1, Mr. Jean-Gaël Diserens 1, Dr. Frédéric Lamoth 2, Dr. Philippe Hauser 1, Prof. Gilbert 
Greub 3, Dr. Katia Jaton 1 
 
1. Institute of Microbiology, University of Lausanne and University Hospital Center, Lausanne, Switzerland 
2. Institute of Microbiology and Infectious disease service, University of Lausanne and University Hospital Center, 

Lausanne, Switzerland 
3. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Switzerland 

 

Background 

Pneumocystis jirovecii (PCJ) is an opportunistic pathogen causing infection inimmunocompromised 

patients. Conventional diagnostic is done on respiratory samples by microscopy. However PCR exhibits 

a higher sensi-tivity and allows accurate quantification. At the CHUV we developed a quantitative RT-

PCR on our molecular platform and the PCJ DNA copy number was correlated with clinical significance1. 

However our platform has a TAT of 4 hours and is opened 5/7 days a week. We, thus decided to transfer 

this home-brew PCR on the rapid BD MAXTM system (BD Diagnostics) providing results in 90 minutes, 

7/7days a week. We now aimed to extrapolate PCJ quantity from the obtained BD MAXTM system Ct 

in order to give to clinicians a clinical significant result. 

Methods 

A prospective study on 247 patient respiratory samples was performed to compare both PCR systems: 

Quan-tification (Ct=copy number/ml) home-brew PCR on the platform and semi-quantification (Ct) on 

the BD MAXTM system. 

Results 

On 247 samples, 8 were not taken into account in our analysis due to technical problems on one or 

another platform. On the 239 remaining samples, 18 were not concordant due to very low quantities 

(high Ct value) of DNA, not corresponding to clinical significant amount of PCJ. On the 49 positive on 

both platforms, a good correlation (R2 = 0.93) of the Ct values between the two systems was observed 

with an average of 0.68 +/- 1.3 Ct difference (BD MAXTM system Ct - molecular platform Ct). 

Conclusion 

These results allow us to extrapolate PCJ DNA copy number for a given Ct value obtained with the rapid 

BD MAXTM system allowing the clinicians to interpret a positive result according to the clinical 

situation. Due to these results, direct examination was stopped for PCJ and replaced by the rapid PCR 

system 7/7 days a week. 

1- P#2194, ECCMID 13-16 April2019 Amsterdam, Netherlands 
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Session 1 – Molecular panels / Short Talk / S-02* 
 

 

Discovery of a newly evolved pneumococcal Serotype 6F in Switzerland 

 
Ms. Oluwaseun Oyewole 1, Mr. Lukas Troxler 1, Mrs. Marianne Küffer 2, Dr. Carlo Casanova 2, Dr. Alban Ramette 3, Prof. 
Stephen Leib 2, Dr. Mark van der Linden 4, Dr. Markus Hilty 2 
 
1.Institute for Infectious Diseases, Graduate School for Cellular and Biomedical Sciences, University of Bern, Bern, Switzerland 
2. National Center for Invasive Pneumococci, Institute for Infectious Diseases, University of Bern, Bern, Switzerland 
3. Institute for Infectious Diseases, University of Bern, Bern, Switzerland 
4. German National Reference Center for Pneumococci, Department of Medical Microbiology, University Hospital RWTH 

Aachen, 
Aachen, Germany 

 

Background 

In Switzerland, 13-valent pneumococcal conjugate vaccine (PCV13) has been recommended since 

2011, which has led to an increase of non-PCV13 serotypes. In 2013, a new pneumococcal serotype, 

6F, differing from serotype 6A by a SNP (A150T) in the capsule (cps) locus was identified in a German 

isolate. In this study, we aimed to determine the evolutionary relatedness of two newly identified 6F 

serotype strains from Switzerland to the German strain. 

Methods 

Whole genome sequencing (WGS) using Illumina and Nanopore was performed for hybrid assembly 

with the Unicycler pipeline for all three strains. Gubbins software was used to produce a maximum 

likelihood (ML)-based phylogeny, accounting for putative recombination when reconstructing recent 

diversification of the strains. Recent and ancestral recombinations were differentiated with fastGEAR. 

Results 

Whole genome comparison of the three strains identified 6,324 SNPs with 5,943 (94%) being 

introduced by 24 recombination events. No SNPs due to recombination were detected within the cps 

locus of the three strains. ML analysis produced a phylogeny with two lineages: (i) one Swiss strain 

(ST681) as a sister clade to the Ger-man strain and; (ii) the other Swiss strain (ST2221) more distantly 

related, despite belonging to the same clonal complex. Shared recombination hotspots were more 

frequent between the German and Swiss ST681 lineage. A recent recombination event from external 

phage origin was unique to the German strain. 

Conclusion 

We report the first discovery of pneumococcal strains from Switzerland having identical serologic 

properties to the only identified serotype 6F (German) strain. Our findings suggest that the SNP of this 

new serotype may have arisen independently within two separate lineages with geography playing no 

role in lineage split; thus, supporting the cps as an evolutionary hotspot for substitution. As serotype 

6F is still rare, further analyses are needed to understand why some ‘new’ serotypes establish 

themselves, while others occur sporadically. 

 
 
* Student paper  
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Session 2 – Synthetic microbial ecology / Main Talk / M-03 
 
 

Cooperation, competition and strain dynamics in natural Pseudomonas 
communities 
 

Rolf Kümmerli 

 

Department of Quantitative Biomedicine, University of Zurich, Zurich, Switzerland 

 

Bacteria can cooperate with one another by forming multicellular structures such as biofilms, by 

exchanging information via signaling molecules, and by sharing beneficial compounds secreted into 

the environment. At the same time, bacteria can also engage in fierce competition through various 

mechanisms involving chemical warfare. While each of these traits has been well studied in laboratory 

settings in model organisms, we know little on how they affect strain dynamics and community stability 

in natural species assemblies. Here, we address these issues in natural Pseudomonas communities 

collected from soil and freshwater habitats. We first focussed on a single trait, the secretion of 

pyoverdine, a siderophore used for iron scavenging. We found that many natural isolates produced 

little amounts of pyoverdine themselves, but had receptors to exploit pyoverdine produced by other 

community members. We further found that producers differed in the pyoverdine types they secrete, 

with some producers secreting unique variants that strongly inhibited the growth of non-producers. 

Thus, receptor compatibility determined strain dynamics across a scale from cooperation to 

competition. Next, we screened all isolates for additional social phenotypes (biofilm, biosurfactant, 

exo-protease, and toxin production). We observed positive correlations between traits, and a 

segregation of natural isolates along a continuum from types investing in multiple cooperative and 

competitive traits, to types investing little in any of the traits. Finally, we assembled multi-strain 

communities with different social profiles and examined how the number and type of cooperative and 

competitive interactions affect community assembly and stability. Altogether, our analyses identify 

social interactions as a major driver of evolutionary and ecological dynamics in bacterial communities. 
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Session 2 – Synthetic microbial ecology / Main Talk / M-04 
 
 

Eco-evolutionary dynamics in a four-species synthetic bacterial community 
 
Sara Mitri 
 
University of Lausanne/Department of Fundamental Microbiology, Lausanne, Switzerland 

 
 
As they evolve, microbes not only adapt to their abiotic environment but also to other microbes with 

whom they share their surroundings. In interpreting microbial behavior, then, it is crucial that we move 

from studying single-species cultures towards approaches that take these interactions and the 

associated co-evolutionary processes into account. In my lab, we have recently developed a model 

system consisting of four bacterial species that are capable of degrading pollutants in industrial waste 

water and can co-exist as a stable community. Our first analysis of the interactions between these 

species has revealed that all four species grow better in the presence of at least one other member of 

the community compared to alone. Using a mathematical model and further experiments, we show 

that these positive interactions are environment-dependent. By changing environmental conditions, 

we can therefore change the sign and strength of interactions in our synthetic community. Finally, I 

will also present preliminary data from a co-evolutionary experiment, where we are exploring how 

these interactions change as the species adapt to each other and to their environment. 
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Session 2 – Synthetic microbial ecology / Short Talk / S-03* 
 
 

Ecology and mechanisms of interspecies interactions between Pseudomonas 
aeruginosa and Staphylococcus aureus 

 

 

Ms. Selina Niggli 1, Prof. Rolf Kümmerli 1 
 
1. Department of Quantitative Biomedicine, University of Zurich, Zurich, Switzerland 

 
 

Background 

Natural bacterial communities in the environment and in infections are typically diverse, yet we know 

little about the factors that determine interspecies interactions. Here, we apply concepts from 

ecological theory to understand interaction patterns between the two opportunistic human pathogens 

Pseudomonas aeruginosa and Staphyloccocus aureus, which often co-occur in polymicrobial infections. 

We focus on three ecological param-eters potentially influencing bacterial dynamics. The spatial 

structure of the environment; the genetic back-ground of interacting strains; and frequency-

dependent effects. 

Methods 

We tested our predictions by conducting competition assays between different P. aeruginosa and S. 

aureus strains across three levels of spatial structures and three different starting frequencies. To 

assess the rela-tive fitness of strains, we used flow cytometry and separated our two species based on 

a fluorescent tag inP. aeruginosa at the beginning and at the end of competition. 

Results 

We found that increased spatial structure did not foster co-existence, but shifted the competitive 

dynamics in favor of P. aeruginosa. Further, we observed that the strain genetic background had a 

strong influence on competition outcomes, whereby both species can end up as winners depending 

on strain pair combinations. Fi-nally, we found evidence for positive frequency-dependent selection, 

showing that P. aeruginosa cannot invade populations when rare, but dominates when initially 

occurring at high frequency. 

Conclusion 

Our findings have three potentially important implications for polymicrobial infections. First, 

interactions and pathogen dominance in infections might be determined by strain background and 

likely vary from patient to patient. Second, frequency-dependent selection might limit the opportunity 

of rare pathogens to invade an established infection. Third, a change in the physical structure at the 

infection site might alter competitive dynamics. Altogether, our study highlights that ecological and 

evolutionary principles can help to understand polymicrobial infections. 

 
* Student Paper  
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Session 2 – Synthetic microbial ecology / Short Talk / S-04 
 
 

Jackpot events prevent ecosystem collapse in the face of environmental 
fulcutations 

 

 

Mr. Davide Ciccarese 1, Dr. Gabriele Micali 1, Mr. Benedict Borer 1, Prof. Dani Or 1, Dr. David Johnson 2 
 
1. ETH Zürich, Zürich, Switzerland 
2. Eawag, Dübendorf, Switzerland 

 
 

Background 

Microbial communities often face temporal fluctuations in their local environmental conditions. These 

changes in local environmental conditions can, in turn, affect the spatial self-organization of microbial 

communities. Be-cause spatial self-organization can have profound effects on the metabolic processes, 

ecology, and evolution of microbial communities, our goal is to address the following two questions. 

1) How do temporal fluctuations in environmental conditions affect spatial self-organization? 2) Do 

these temporal fluctuations affect the long-term stability and functioning of microbial communities? 

We hypothesized that such fluctuations should destabilize the community; the patterns of spatial self-

organization that emerge under competition conditions (strain seg-regation) should be detrimental 

under mutualism conditions (strain intermixing). 

Methods 

We addressed these questions using a cross-feeding community composed of two strains of the 

bacterium Pseu-domonas stutzeri. Under anaerobic conditions, one strain consumes nitrate to nitrite 

while the other consumes nitrite. Under aerobic conditions, in contrast, both strains compete for 

oxygen. Thus, we can fluctuate the envi-ronment between aerobic (competition) and anaerobic 

(mutualism) conditions and measure the consequences on spatial self-organization and community 

stability. 

Results 

We found that fluctuations between environments that promote mutualism or competition do indeed 

reduce the stability of the microbial community as a whole. Importantly, the effect depends on the 

strength of the mutualistic interaction. When the mutualistic interaction is strong, the two strains 

maintain more intermixing, thus mitigating the segregating effects of competition. In contrast, when 

the mutualistic interaction is weak, the two strains intermix less, thus amplifying the segregating 

effects of competition. 

Conclusion 

We found that spatial self-organization is important to provide community stability during temporal 

fluctua-tions in environmental conditions. Spatial self-organization is thus impacted by temporal 

fluctuations, but also affects stability to temporal fluctuations, highlighting its role as an emergent 

property of the microbial community. 
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Session 3 – Secretion systems and nanomachines / Main Talk / M-05 
 
 

Structure and assembly of pilotin-dependent and -independent secretins of 
the Type II Secretion System 
 
A. Dessen 
 
IBS, Bacterial pathogenesis group, Institut de Biologie Structurale, Grenoble, France 

 
The type II secretion system (T2SS) is a cell envelope-spanning macromolecular complex that is 

prevalent in Gram-negative bacterial species. It serves as the predominant virulence mechanism of 

many bacteria including those of the emerging human pathogens Vibrio vulnificus and Aeromonas 

hydrophila. The system is composed of a core set of highly-conserved proteins that assemble an inner 

membrane platform, a periplasmic pseudopilus and an outer membrane complex termed the secretin. 

Localization and assembly of secretins in the outer membrane requires recognition of secretin 

monomers by two different partner systems: an inner membrane accessory complex or a highly 

sequence-diverse outer membrane lipoprotein, termed the pilotin. We addressed the question of 

differential secretin assembly mechanisms by using cryo-electron microscopy to determine the 

structures of the secretins from A. hydrophila (pilotin-independent ExeD) and V. vulnificus (pilotin-

dependent EpsD). These structures, at approximately 3.5 Å resolution, reveal pentadecameric 

stoichiometries and C-terminal regions that carry a signature motif in the case of a pilotin-dependent 

assembly mechanism. We solved the crystal structure of the V. vulnificus EpsS pilotin and confirmed 

the importance of the signature motif for pilotin-dependent secretin assembly by performing 

modelling with the C-terminus of EpsD. We also show that secretin assembly is essential for membrane 

integrity and toxin secretion in V. vulnificus and establish that EpsD requires the coordinated activity 

of both the accessory complex EpsAB and the pilotin EpsS for full assembly and T2SS function. In 

contrast, mutation of the region of the S-domain that is normally the site of pilotin interactions has 

little effect on assembly or function of the ExeD secretin. Since secretins are essential outer membrane 

channels present in a variety of secretion systems, these results provide a structural and functional 

basis for understanding the key assembly steps for different members of this vast pore-forming family 

of proteins. 
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Session 3 – Secretion systems and nanomachines / Main Talk / M-06 

 
 

Multiscale models of bacterial cell-cell interactions 
 
Martin Pilhofer 
 
Institute of Molecular Biology & Biophysics, ETH Zürich, Zürich, Switzerland 

 
Bacteria exist only rarely as isolated cells. In most ecological settings, they interact with other bacterial, 

eukaryotic or archaeal cells. Most interactions are mediated by the translocation of effectors across 

cell envelopes. The translocation process is accomplished by the action of macromolecular machines, 

which have historically been studied by different fields of research. 

 

The goal of the Pilhofer Lab is to establish models of macromolecular machines mediating bacterial 

cell-cell interactions, by integrating information from the molecular to the cellular and intercellular 

scale. We approach the problem by applying our key-technology electron cryotomography in an 

interdisciplinary approach to bridge the fields of structural biology with microbiology/infection 

biology.  

 

Our main focus is the understanding of bacterial phage tail-like assemblies that utilize a contractile 

apparatus to inject effectors into target cells. Besides fundamental mechanistic questions, we seek to 

understand the evolutionary trajectories of extracellular contractile injection systems, the cytoplasmic 

type 6 secretion system (T6SS), and contractile phage tails.  
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Session 3 – Secretion systems and nanomachines / Short Talk / S-05 

 
 

BstA is a novel prophage-encoded defence system that protects bacteria 
from viral predation 

 
Mr. Nicolas Wenner 1, Dr. Siân V. Owen 2, Mr. Arthur Bowers-Barnard 3, Ms. Ella V. Rodwell 3, Prof. Jay C. D. Hinton 3 
 
1. University of Liverpool, Great Britain 
2. Laboratory of Systems Pharmacology and Department of Biomedical Informatics, Harvard Medical School, Boston, 

MA, United States 
3. Institute of Integrative Biology, University of Liverpool, Great Britain 

 

Background 

In pathogenic bacteria, prophages often encode important functions including stress resistance or 

virulence factors. Prophages can also encode anti-viral determinants that protect the bacterial host 

from predation by competitor bacteriophages (phages). BTP1 is a functional prophage inserted in the 

chromosome of many isolates of Salmonella entericaserovar Typhimurium sequence type (ST) 313. 

During the characterization of D23580, a representative strain of African S. Typhimurium ST313, we 

observed a strong BTP1-dependent resistance phenotype against diverse temperate and virulent 

Salmonella phages. 

Methods 

We identified a novel anti-phage protein, BstA, that is encoded by the BTP1 prophage. The analysis of 

bacte-rial genome sequence databases revealed that BstA homologs are present in prophage-

elements of other gen-era including Klebsiella, Escherichia, Pseudomonas and Vibrio. We transferred 

the bstA-like genes from strain D23580 (bstAD23580), Escherichia coliNCTC10963 (bstAE.c) and Klebsiella 

pneumoniaeKp. 52.145 (bstAK.p) into naïve Salmonellaand E. colistrains and we tested the BstA-driven 

anti-phage activity on well-characterized and newly isolated phages. 

Results 

The heterologous expression of BstAD23580, BstAE.cor BstA K.p in S. Typhimurium strain LT2 and E. coli 

strain MG1655 conferred the phage exclusion phenotype against the same subset of the 

bacteriophages tested, certain phages could successfully infect BstA-expressing bacteria, 

demonstrating the high specificity of the BstA anti-phage system. 

Conclusion 

Our study sheds light on a novel family of phage exclusion proteins that protect diverse pathogenic 

Gram-negative bacteria from bacteriophage predation. In this presentation, we will dissect the BstA 

phage exclusion system, explore the BstA-driven anti-phage mechanism and the escape strategies of 

the BstA-resistant phages. 
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Session 3 – Secretion systems and nanomachines / Short Talk / S-06 

 
 

The art of sugarcoating: Listeria teichoic acid glycosylation and its biological 
roles 
 
Dr. Yang Shen 1, Mr. Eric Sumrall 1, Dr. Samy Boulos 1, Mr. Christopher Schefer 1, Dr. Jeanine Rismondo 2, Dr. Marcel Eugster 
1, Dr. Olivier Disson 3, Prof. Marc Lecuit 3, Prof. Angelika Gründling 2, Prof. Martin J. Loessner 1 
 
1. ETH Zürich, Department of Health Science and Technology, Institute of Food Nutrition and Health, Zurich, Switzerland 
2. Imperial College London, London, Great Britain 
3. Institut Pasteur, Paris, France 

 

Background 

Listeria monocytogenes (Lmo) is an opportunistic foodborne pathogen that causes invasive listerosis 

in humans and animals with high mortality rates. Interestingly, the vast majority of listeriosis outbreaks 

are associated with a subset of strains presenting unique carbohydrates on their surface, namely 

teichoic acid (TAs). Listeria TAs are glycopolymers containing peptidoglycan-anchored wall teichoic 

acids (WTAs) and membrane-tethered lipoteichoic acids (LTAs). They are known to modulate cell 

physiology, antimicrobial resistance, bacteriophage recognition, antigenic determination, and 

virulence. However, only scarce information is available about the enzymes involved in the decoration 

of TA and its structure-function relationship. 

Methods 

The structure of WTA and LTA was determined by ultra-performance liquid chromatography-coupled 

electro-spray ionization tandem-MS/MS and NMR. In-frame deletion of putative glycosylation genes 

was carried out by homologous recombination. Lmomutants were evaluated for phage adsorption, 

antibiotic susceptibility, sur-face protein retention, cellular invasion, and virulence in a murine oral-

gastric infection model. 

Results 

Within the genus Listeria, we show that WTA can be glycosylated by various monosaccharides, 

whereas LTA is exclusively galactosylated. We identified the genetic determinants and respective 

enzymes required for TA decoration in a highly invasive Lmo strain. We found that loss of galactose 

decoration on TA results in (i) preven-tion of phage adsorption; (ii) increased sensitivity to antibiotics; 

(iii) alteration of surface level of TA-dependent proteins; (iv) reduction of cellular invasion; and (v) 

attenuation of virulence. Furthermore, we attribute the de-crease invasion to the loss of surface 

presentation of a canonical virulence factor internalin B, which is proven to specifically recognize 

galactosylated TA. 

Conclusion 

Our results demonstrate the multifunctional role of Listeria surface glycans, as well as provide 

mechanistic insight into the connection between galactosylated TA and virulence. 
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Session 4 – Fungal players in ecosystems / Main Talk / M-07 
 
 

Understanding the fungal dimension of environmental change 
 
Prof. Matthew Fisher 
 
MRC Center for Global Infectious Disease Analysis, Imperial College School of Public Health 

 
The Kingdom Fungi is a biodiverse and essential component of our habitable Planet. However, recent 

decades have seen an increase in the number of pathogenic fungi infecting natural populations and 

managed landscapes. In both animals and plants, this increase in fungal diseases are causing some of 

the most severe die-offs and extinctions ever witnessed in wild species; fungi are also increasingly 

recognized as presenting a worldwide threat to food security and the healthy functioning of 

ecosystems. In parallel, clinicians and biomedical scientists are fighting emerging fungal pathogens that 

infect millions of people every year and fungi are become increasingly adapted to resist frontline 

antifungal therapies. Traditional approaches to studying the biology of fungal infections are currently 

being transformed by the growing number of high-quality assembled genomes, by world-wide surveys 

of population-genomic data and by new technological and informatic strategies. This talk will discuss 

current challenges in emerging fungal diseases in order to identify weaknesses in our armamentarium 

against fungal infections. Rapid progress is being made in our understanding of how to manage fungal 

disease in clinical and agricultural settings, however mass-deployment of antifungal drugs and the 

development of monocultures has brought new risks to health and biosecurity. I will discuss how 

genomics is generating insights into what patterns of fungal disease might look like in the future and 

whether there are ways we can tackle the fungal pandemic. 
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The functional biogeography of fungi at a global scale 
 
Thomas W. Crowther 
Department of Environmental Systems Science; Institute of Integrative Biology; 
ETH; Zurich, Switzerland 
 
Daniel S. Maynard  
Department of Environmental Systems Science; Institute of Integrative Biology; 
ETH; Zurich, Switzerland 
 
Mark A. Bradford   
School of Forestry and Environmental Studies, Yale University, New Haven, CT, United States 
 
Brian Steidinger 
Department of Biology, Stanford University, Stanford, CA, United States 
 
Kabir G Peay 
Department of Biology, Stanford University, Stanford, CA, Unites States 

 
Background 

By driving the fixation, stabilization and mineralization of soil organic matter, soil organisms regulate 

the exchanges of carbon and nutrients between the biosphere and atmosphere. Predicting 

how soil organisms regulate these organic matter pools is central to our understanding of soil fertility, 

atmospheric composition and climate. Fungi are the primary agents of terrestrial decomposition, yet 

our understanding of fungal biogeography lags far behind that of plants, animals and bacteria . As 

the global soil ecological data explosion continues, it is critical that ecologists generate a quantitative, 

spatially-explicit understanding of soil and fungi functional group composition, and the variation in 

trait expression within these distinct ecological pools. Specifically, characterizing the global distribution 

of fungal symbioses and identifying the factors that control this distribution are thus integral to 

understanding the present and future functioning of ecosystems.  

Methods 

We pair top-down satellite imagery with our ground-sourced data sets of forest tree and soil 

biodiversity. We then compile the data we gather to generate interactive, spatially explicit global maps 

of forest ecosystems, inclusive of soil and fungal biodiversity.  

 Results 

Our analyses indicate that climate variables—in particular, climatically controlled variation in the rate 

of decomposition—are the primary drivers of the global distribution of major symbioses. Additionally, 

we have demonstrated a clear functional trait trade-off between abiotic stress tolerance and 

competitive ability in fungi communities. 

Conclusion 

The climatically driven global symbiosis gradient that we document provides a spatially explicit 

quantitative understanding of microbial symbioses at the global scale, and demonstrates the critical 

role of microbial mutualisms in shaping the distribution of plant species. Further, phylogenetic analysis 

suggests that these relationships are due to a combination of environmental filtering along taxonomic 

lines in tandem with local adaption at the level of the individual. This dominance-tolerance trade-off 

is correlated with fungal decomposition rate allowing us to translate these life-history patterns into 

functional outcomes. 
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Session 4 – Fungal players in ecosystems / Short Talk / S-07* 
 
 

Fungicide resistance and tolerance of environmental isolates of the biocontrol 
yeast Aureobasidium pullulans 
 
Ms. Electine Magoye 1, Ms. Melanie Pfister 2, Mrs. Maja Hilber 1, Dr. Florian Freimoser 1 

 
1. Agroscope, Bern, Switzerland 
2. ETH Zürich, Zürich, Switzerland 

 

Background 

Fungicide resistance is a major problem in both medicine and agriculture and has been poorly studied 

compared to antibiotic resistance of bacteria. In medicine, yeasts of the genus Candidaare the most 

important fungal pathogens and are known to develop resistance to various drugs. In addition to 

acquired fungicide resistance (through mutations and selection), many yeasts have demonstrated a 

natural, intrinsic insensitivity to certain fungicidal agents. Of course, fungicide resistance of medically 

relevant yeasts is highly undesirable, whereas in the case of antagonistic yeasts intended to be used 

as biocontrol agents, such intrinsic insensitivity to fungicides may be desirable. Similar to insect-

pathogenic fungi and insecticides, combinations of antagonists (yeasts) and fungicides could act 

synergistically and allow reduction of fungicides application. 

Methods 

We performed fungicides bioassays and growth analyses to assess the susceptibility of A. pullulans to 

different fungicides. Experimental evolution studies were carried out to explore in vitro acquired 

resistance/tolerance. Genome and transcriptome sequencing aimed at identifying the molecular 

mechanisms underlying fungicide resistance and tolerance were also performed. Finally, competition 

assays of A. pullulansand fungicide (in low concentration), against a fungal pathogen, were used to 

reveal synergistic effects of such combinations. 

Results 

A. pullulans demonstrated resistance and tolerance against different fungicides with strong indication 

that fungicide resistance can be induced in vitro.The combination of A.pullulans with certain fungicides 

resulted in a stronger inhibition of the fungal pathogen compared to A. pullulans or fungicide alone. 

Genome and tran-scriptome sequencing revealed possible mechanisms of fungicide resistance in A. 

pullulans. 

Conclusion 

The widespread resistance of A. pullulans against various antifungal agents suggests the potential 

approach of using natural insensitivity of yeasts to fungicides for plant protection. 

 
 
 
* Student Paper  
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Applying MALDI-TOF MS to explore inter- and intraspecific diversity of 
aquatic hyphomycetes 
 
Dr. Andreas Bruder 1, Dr. Julien Cornut 1, Dr. Sophie De Respinis 1, Prof. Felix Bärlocher 2, Dr. Eric Chauvet 3, Prof. Mauro 
Tonolla 1 
 
1. Laboratory of Applied Microbiology, University of Applied Sciences and Arts of Southern Switzerland (SUPSI), Bellinzona,  
 Switzerland 
2. Faculty of Biology, Mount Allison University, Sackville, Canada 
3. ECOLAB, University of Toulouse III, Toulouse, France 

 

Background 

Aquatic hyphomycetes are a cosmopolitan group of filamentous fungi defined by their ecological role 

as dom-inant microbial decomposers of leaf litter in headwater streams. Taxonomically, aquatic 

hyphomycetes are polyphyletic and have traditionally been identified by their large and distinctively 

shaped anamorph spores. 

Methods 

We tested the potential of protein fingerprinting using matrix-assisted laser desorption/ionization 

time-of-flight mass spectrometry (MALDI-TOF MS) for explorations into the inter- and intraspecific 

diversity of aquatic hy-phomycetes. MALDI-TOF MS may provide a valuable alternative to established 

methods based on morpholog-ical identification but also to DNA sequencing because it is relatively 

rapid and makes use of broader genetic information (i.e. a large number of ribosomal proteins). Since 

MALDI-TOF MS is based on the measurement of dominant proteins, it may also provide functional 

information. We developed and tested protocols for the application of MALDI-TOF MS to aquatic 

hyphomycetes (Fig. 1). 

Results 

MALDI-TOF MS dendrograms based on 34 isolates from 21 species indicated good taxonomic 

discrimination also of closely related species and its structure was comparable to that of the phylogram 

based on ITS sequences. Compared to classical morphological methods, MALDI-TOF MS provided 

greater taxonomic resolution. We then applied MALDI-TOF MS to explore diversity patterns in our 

entire collection of aquatic hyphomycete cultures isolated from pristine headwater streams in Ticino. 

Most strikingly, our approach identified unexpected pat-terns of intra-specific diversity in a common 

species, i.e. Tetracladium marchalianum. 

Conclusion 

MALDI-TOF MS seems thus useful for rapid characterization of aquatic hyphomycete taxa. However, 

current approaches are limited to axenic cultures isolated from the environment and by the small 

spectral database. Moreover, the potential of MALDI-TOF MS for analysis of mixed cultures of aquatic 

hyphomycetes and envi-ronmental samples remains unknown. Further developments of the protocols 

may also benefit applications in ecological and ecotoxicological studies of aquatic hyphomycetes. 
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Session 4 – Fungal players in ecosystems / Short Talk / S-09* 
 
 

Omphalotin, lentinulin and dendrothelin: Homologous members of a new 
family of ribosomally synthesized and post-translationally modified peptides 
(RiPPs) from fungi 
 
 
Mr. Emmanuel MATABARO 1, Dr. Hanne Kaspar 1, Dr. Zach Christine 1, Prof. Michael F. Freeman 2, Prof. Markus Künzler 1 
 
1. ETH Zürich, Zürich, Switzerland 
2. University of Minnesota, Minneapolis, United States 

 

Background 

Backbone N-methylation provides pharmacologically favorable properties to peptides and has long 

been thought to be exclusively present in non-ribosomal peptides (NRPs) exemplified by the fungal 

natural product cyclosporine A, a very powerful immunosuppressant. Genome mining revealed, 

however, that omphalotins A-I, a series of macrocyclic backbone N-methylated peptides from the 

mushroom Omphalotus olearius, represent a class of ribosomally synthesized and post-translationally 

modified peptides (RiPPs), referred to as borosins (Ramm et al., 2017; van der Velden et al., 2017). The 

omphalotin precursor protein OphMA contains a SAM-dependent methyltransferase domain which 

iteratively methylates the core peptide region located at its C-terminus. A putative prolyl 

oligopeptidase (OphP), encoded by the same gene cluster, is thought to excise and macrocyclize the 

methylated core peptide. Both enzymes are currently being characterized for their promiscu-ity, as 

they may be applicable for the biotechnological de novo production of therapeutic peptides. 

Methods 

The precursor protein OphMA, hybrid proteins containing homologous core peptide regions of 

homologous pre-cursor proteins from Lentinula edodes (shiitake mushroom) and Dendrothele bispora, 

and OphP are expressed, individually or in combination, in the methylotrophic yeast Pichia pastoris. 

Linear and macrocyclic peptides are analyzed by mass spectrometry. 

Results 

Here, we report the production of omphalotin A and two highly homologous peptides, “lentinulin A” 

and “den-drothelin A” in P. pastoris by coexpressing OphP and OphMA or respective OphMA hybrid 

proteins. The new cyclic dodecapeptides show the same methylation pattern as omphalotin A, and we 

assume that they are natural products of L. edodes and D. bispora, respectively. 

Conclusion 

The mushrooms O. olearius, L. edodes and D. bispora produce highly homologous macrocyclic 

peptides. Pending the analysis of the biological activity of these peptides, these findings pave the way 

for the discovery of new borosins with interesting biological activities in other fungi, and the de novo 

biotechnological production of therapeutic backbone N-methylated peptides. 
 
 
* Student Paper 
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Session 5 – Challenges in clinical virology / Main Talk / M-09 

 
 

Diagnostics for (pre- and re-) emerging viruses  - are we prepared? 
 
Isabella Eckerle 
 
Geneva Centre for Emerging Viral Diseases, Division of Infectious Diseases University Hospital of Geneva & Department of 
Microbiology and Molecular Medicine, University of Geneva, Geneva, Switzerland 

 
Since several decades, an increase in emerging and re-emerging viruses has led to several outbreaks 

with a major impact on human and veterinary health. MERS, Zika and Ebola are the most prominent 

examples of the past and it is expected that more novel viruses will spill over into the human 

population in the future. Each new outbreak has challenged researchers and laboratories to provide 

reliable tests that are sensitive, specific and readily available within a very short time frame. 

Furthermore, from a public health point of view, valid diagnostic tools to identify new pathogens are 

the key for the delivery of appropriate control measures such as patient isolation or vaccination. 

Although many of the viruses that cause outbreaks today have been known for a long time, the existing 

range of diagnostic tools is limited, not broadly available and many pitfalls exist. While nucleic acid 

detection such as real-time RT-PCRs can be established for a novel virus within a reasonable time 

frame, reliable serological methods are more difficult to evaluate and currently there are several 

limitations of serology for emerging viruses. Other challenges in the field of emerging virus diagnostics 

are preparedness against new and unexpected viruses which have not yet emerged but are “pre-

emerging”. 

An interdisciplinary effort is needed in the field to improve and prepare diagnostics against pre-

emerging, emerging and re-emerging viruses that is not only pursued when an outbreak is on-going 

but in piece-time mode, to allow the widespread use of cost-effective and validated assays that can be 

adapted in real-time to the next emerging virus. 
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Session 5 – Challenges in clinical virology / Main Talk / M-10 

 
 

Using High-Throughput Metagenomic Sequencing to Overcome Challenges in 
Virus Diagnostics 
 
Michael Huber 
 
Institute of Medical Virology, University of Zurich, Zurich, Switzerland 

 
Background 

Despite modern molecular diagnostic tests, a significant fraction of common diseases such as 

encephalitis/meningitis or respiratory tract infections that are considered of viral origin still remain 

with unknown infectious etiology. Further, in immunosuppressed individuals also mildly pathogenic or 

apathogenic viruses that are commonly not of clinical importance can lead to life-threatening 

infections. Therefore, comprehensive test strategies are required. 

Sequence-specific PCR and serology are highly sensitive, rapid and cost effective but often reach their 

limits, as they require prior knowledge of the target. Routine laboratories therefore have specific 

assays only available for the most frequent pathogens and oftentimes multiple tests have to be 

performed to identify the etiology of infection. While antiviral treatment is often not available, a rapid 

and accurate diagnosis of a virus infection is nevertheless of importance to limit nosocomial spread 

and avoid unnecessary antibiotics treatment. 

Methods 

High-throughput sequencing combined with random PCR allows since recently for unbiased 

sequencing of the entire virus population in a given clinical sample (also referred to as viral 

metagenome or virome analysis). 

Results 

We have applied metagenomic sequencing in cases of unresolved or complex etiology of infection. In 

multiple instances, virus infections were detected that were not included in the selected diagnostic 

tests. In a cohort of lung transplant recipients, we detected several respiratory viruses that were 

missed by routine diagnostics. Notably, the majority of samples were also positive for Torque teno 

virus and Human Herpesvirus 7. In living-donor kidney transplantation, we showed transmission of JC 

Polyomavirus from the donor to the recipient. 

Conclusions 

Metagenomic sequencing allows overcoming limitations of current PCR-based diagnostic testing and 

opens novel opportunities for virus detection and disease management. As metagenomic sequencing 

demonstrated several key advantages it’s about to enter into routine diagnostic testing. 
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Viral metagenomics in the clinical realm: lessons learned from a Swiss-wide 
proficiency test 
 

 
Dr. Thomas Junier 1, Dr. Michael Huber 2, Mr. Stefan Schmutz 3, Ms. Verena Kufner 3, Dr. Osvaldo Zagordi 2, Dr. Stefan 
Neuenschwander 4, Dr. Alban Ramette 5, Dr. Jakub Kubacki 6, Dr. Claudia Bachofen 6, Dr. Weihong Qi 7, Mr. Florian Laubscher 
8, Dr. Samuel Cordey 8, Prof. Laurent Kaiser 8, Dr. Christian Beuret 9, Mrs. Valérie Barbié 10, Prof. Jacques Fellay 11, Dr. Aitana 
Lebrand 10 
 
1. Global Health Institute, Swiss Federal Institute of Technology (ETH Lausanne) &amp; SIB Swiss Institute of Bioinformatics, 

Lausanne, Switzerland,  
2. Institute of Medical Virology, University of Zurich, Switzerland 
3. Institute of Medical Virology, University of Zurich, Switzerland 
4. Institute for Infectious Diseases, University of Bern, Switzerland 
5. Institute for Infectious Diseases, University of Bern, Bern, Switzerland 
6. Institute of Virology, Vetsuisse Faculty, University of Zurich, Zurich, Switzerland 
7. Functional Genomics Center Zurich, Swiss Federal Institute of Technology (ETH Zurich), Zurich, Switzerland,  
8. Laboratory of Virology, University Hospital of Geneva, Switzerland; University of Geneva Medical School, Geneva, 

Switzerland 
9. Spiez Laboratory, Swiss Federal Office for Civil Protection, Spiez, Switzerland 
10. SIB Swiss Institute of Bioinformatics, Lausanne, Switzerland 
11. EPFL &amp; SIB Swiss Institute of Bioinformatics, Lausanne, Switzerland 

 

Background 

Shotgun metagenomics using next generation sequencing (mNGS) is a promising technique to analyze 

both DNA and RNA microbial material from patient samples. Mostly used in a research setting, it is 

now increasingly being used in the clinical realm as well, notably to support diagnosis of viral infections. 

Methods 

The experimental and bioinformatics methods currently used to perform such analyses greatly differ 

between laboratories. Thus, the Swiss “Working group on next generation sequencing (NGS) for 

microbe typing and characterization” decided to conduct a proficiency test to define common best 

practices and contribute to har-monized clinical viral metagenomics. The test was designed as a ring 

trial (RT) for assessing pathogens iden-tification from viral metagenomics data. The RT consisted of 

two parts (increments), in order to disentangle the variability arising from the experimental vs. the 

bioinformatics parts of the pipeline. In addition, the RT was also designed to assess the impact of 

databases vs. algorithms on the final results, by asking participants to perform the bioinformatics 

analysis with a common database, in addition to using their own in-house database. Five laboratories 

participated to the RT (7 analysis pipelines were tested). 

Results 

We observed that the algorithms had a much stronger impact on overall performance than the choice 

of the ref-erence sequences database. Our results also suggest that differences in sample preparation 

can yield significant differences in performance. Of interest too, performance was generally lower 

when increasing the number of co-infections, and tended to be generally higher with single-end rather 

than paired-end sequencing. 

Conclusion 

This RT will contribute to harmonizing clinical viral metagenomics practices in Switzerland. The lessons 

learned from this pilot study will also be useful for the development of larger-scale RT to serve as 

regular quality control tests for laboratories performing NGS analyses in a clinical setting 
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Comparison of the ePlex RP panel with the Fast Track Diagnostics Respiratory 
Pathogens 21 assay for the detection of respiratory viruses 
 
Dr. Fiona Steiner 1, Mr. Stefan Schmutz 1, Dr. Jon Huder 1, Dr. Patrick Redli 1, Dr. Riccarda Capaul 1, Prof. Hans Hirsch 2, Dr. Jürg 
Böni 1, Dr. Andrea Zbinden 1 
 
1. Institute of Medical Virology, University of Zurich, Zurich, Switzerland 
2. Transplantation and Clinical Virology, Department of Biomedicine, University of Basel, Basel, Switzerland 

 

Background 

Conventional PCR detection systems used to screen comprehensively for respiratory virus infections 

include multiplex-PCR assays, such as the Fast Track Diagnostics Respiratory Pathogens 21 kit (FTD21). 

Such assays require a lot of hands-on time in the laboratory. In contrast, the ePlex system from 

GenMark Diagnostics was shown to drastically reduce time to results while retaining a comparatively 

high accuracy and sensitivity. We thus aimed to evaluate and compare the performance of these two 

systems. 

Methods 

Retrospectively, 400 randomly selected respiratory samples obtained from January to March 2018 and 

previ-ously analyzed with the ePlex respiratory pathogen (RP) panel were tested with the FTD21 kit. 

Discordant results were resolved with virus-specific in-house PCR assays. 

A composite reference approach was used for analysis in which a true positive result was defined as 

positivity in at least two of the three above-mentioned approaches. 

Results 

Concordant results were obtained in 352/400 (88%) samples. Of these, 225 samples (56.3%) were 

negative and 127 (31.7%) revealed the presence of viral pathogens. Discordant results were obtained 

for 48 (12%) samples. 19 out 48 were attributed to FTD21 positive but ePlex negative coronavirus 

results. The remaining discordances, 18 samples tested FTD21 positive/ePlex negative and 11 samples 

FTD21 negative/ePlex positive were mostly observed for samples with low viral load (Ct > 36). 

Considering all viral targets, the ePlex system showed a sensitivity of 88.2% and specificity of 99.9% 

and the FTD21 system 95.7% and 99.5%, respectively. 

Conclusion 

Both panels performed very satisfactory in the detection of respiratory viral pathogens in clinical 

samples. However, with the ePlex RP panel, samples with low viral load resulted frequently in false-

negative results, and the detection of coronaviruses was limited. Considering its short turn-around and 

hands-on time, the ePlex RP panel is, nevertheless, a valuable tool to perform analyses of a high 

number of samples. 
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Clinical metagenomics: where do we stand? 
 
Etienne Ruppé 
 
Université de Paris, Service de Bactériologie, France 

 
Clinical metagenomics (CMg) refers to the sequencing of nucleic acids in a sample to obtain clinically 

important information such as the identification of pathogenic microorganisms and the prediction of 

their susceptibility to antimicrobials. CMg has developed in recent years in parallel with the availability 

of next-generation sequencing in clinical laboratories. Their unprecedented sequencing capacities 

makes it theoretically possible to obtain all the information relating to the presence of microorganisms 

in clinical samples without a priori and in a non-biased manner. However, many obstacles remain to 

be overcome before the use of CMg in routine diagnostic laboratories, such as sample preparation, the 

existence of clean knowledge databases, the safety of the data and its high cost. Moreover, the 

capacity of CMg to identify unexpected microbes in clinical samples challenges the way we currently 

diagnose infectious diseases. CMg is thus a young and developing method, but it is certainly one of the 

most promising in the diagnosis of infectious diseases for the coming years. 
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Identification of Respiratory Microbiota Markers in Ventilator-Associated 
Pneumonia 
 
Stéphane Emonet 1, Vladimir Lazarevic 2 
 
1.  Hôpital du Valais, Service of Infectious Diseases, Sion, Switzerland 
2.  Genomic Research Laboratory Geneva, Service of Infectious Diseases, Geneva University Hospitals (HUG), Geneva, 

Switzerlanhd 

 
 

Purpose: To compare bacteria recovered by standard cultures and metataxonomics, particularly with 

regards to VAP pathogens, and to determine if the presence of particular bacteria or microbiota 

present in tracheal and oropharyngeal secretions during the course of intubation were associated with 

the development of VAP. 

Methods: Case-control study. Oropharyngeal secretions and endotracheal aspirate were collected 

daily in mechanically ventilated patients. Culture and metataxonomics (16S rRNA gene-based 

taxonomic profiling of bacterial communities) was performed on serial upper respiratory samples from 

patients with late-onset definite VAP and their respective controls. 

Results: Metataxonomic analyses showed that a low relative abundance of Bacilli at the time of 

intubation in the oropharyngeal secretions was strongly associated with the subsequent development 

of VAP. On the day of VAP, the quantity of human and bacterial DNA in both tracheal and 

oropharyngeal secretions was significantly higher in patients with VAP than in matched controls with 

similar ventilation times. Molecular techniques identified the pathogen(s) of VAP found by culture, but 

also many more bacteria, classically difficult to culture, such as Mycoplasma spp. and anaerobes. 

Conclusions: Molecular analyses of respiratory specimens identified markers associated with the 

development of VAP, as well as important differences in the taxa abundance between VAP and 

controls. Further prospective trials are needed to test the predictive value of these markers, as well as 

the relevance of uncultured bacteria in the pathogenesis of VAP. 
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Stunting is associated with changes in the fecal bile acid profile of African 
children 
 
Dr. Pascale Vonaesch 1, Dr. Jun Han 2, Ms. Kelsey Huus 3, Mr. Antoine Menard 1, Dr. Christoph Borchers 2, Dr. Vincent Guillemot 
1, Prof. B. Brett Finlay 3, Prof. Philippe Sansonetti 1, Dr. Afribiota Investigators 1 
 
1. Institut Pasteur, Paris, France 
2. Proteomics Center, University of Victoria, Victoria, Canada 
3. University of British Columbia, Vancouver, Canada 

 

Background 

Linear growth delay (stunting), as a result of chronic malnutrition, remains one of the most pressing 

global health concerns. While the underlying pathophysiological mechanisms remain poorly 

understood, a clear link with intestinal dysbiosis has recently been demonstrated. Bile acids, via 

regulation of fat absorption, immune and metabolic signaling, play a key role in intestinal homeostasis. 

Primary bile acids are produced by the host and subsequently transformed by the intestinal microbiota 

into secondary bile acids. If this mechanism of microbial detoxification is disturbed, inflammation and 

malabsorption arise. We hypothesized that the bile acid profile of stunted children is changed, 

contributing to the pathophysiology. 

Methods 

Gastric (n=138), duodenal (n=108) and fecal (n=696) samples from children aged 2-5 years suffering or 

not of stunting were collected in Bangui, Central African Republic and in Antananarivo, Madagascar 

(Afribiota project). 77 different bile acids and derivatives were extracted from lyophilized samples 

using acetonitrile and analyzed using UPLC-MRM/MS. Clinical metadata was gathered using 

anthropometric measurements and a standardized questionnaire. Statistical analysis was performed 

using Stata and R. Samples were normalized to dry weight as well as standardized to internal controls. 

Results 

As expected, there are clear differences in the relative abundance of primary and secondary bile acids 

along the gastrointestinal tract. Fecal bile acid profile is affected by age, country of origin, intestinal 

inflammation and, to a lesser extent, stunting. The relative abundance of fecal primary bile acids is 

higher in stunted chil-dren, especially at an early age (significant for 2-3 year old children). This trend 

is found in all age groups and conserved in both countries independently. 

Conclusion 

To the best of our knowledge, this is the first study to demonstrate fecal bile acid dysbiosis in stunted 

children. More detailed, multivariate analyses on specific bile acids and their association with given 

bile acid metaboliz-ing bacteria are currently being performed. 
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Preclinical development of a synergistic peptidoglycan hydrolase cocktail for 
efficient killing of intracellular and drug resistant Staphylococcus aureus 
 
 
Mr. Christian Röhrig 1, Mr. Markus Huemer 2, Mrs. Dominique Lorgé 1, Mr. Samuel Lutherbacher 1, Dr. Preeda Phothaworn 3, 
Mr. Christopher Schefer 1, Ms. Anna Sobieraj 1, Ms. Léa Zinsli 1, Dr. Srikanth Mairpady Shambat 2, Ms. Nadja Leimer 2, Dr. Fritz 
Eichenseher 1, Dr. Yang Shen 1, Prof. Sunee Korbsrisate 3, Prof. Annelies S. Zinkernagel 2, Prof. Martin J. Loessner 1, Dr. Mathias 
Schmelcher 4 
 
1. ETH Zürich, Department of Health Science and Technology, Institute of Food Nutrition and Health, Zürich, Switzerland 
2. Division of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, University of Zurich, Zurich, 

Switzerland 
3. Department of Immunology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand 
4. Institute of Food, Nutrition and Health, Department of Health Sciences and Technology, ETH Zurich, Zurich, Switzerland 
 

Background 

Intracellular persistence and survival of Staphylococcus aureus play key roles in recurrent infections, 

as these features protect S. aureus from antibiotics and immune responses. Peptidoglycan hydrolases 

(PGHs) are en-zymes that offer several Advantages, such as effective killing and high target specificity, 

also against drug-resistant S. aureus. Here, we describe the development of PGHs for effective 

targeting of intracellular S. aureus. 

Methods 

We screened >320 PGHs for staphylolytic activity under conditions found in eukaryotic intracellular 

compart-ments. The 37 most active ones were further characterized, and 6 top candidate enzymes 

were fused to selected cell penetrating peptides (CPPs) to enhance cellular uptake, as demonstrated 

by time-resolved fluorescence of Europium-labeled enzymes. Cellular infection models with different 

S. aureus strains were employed in combi-nation with fluorescence microscopy to identify the most 

suitable PGHs. Finally, two synergistic PGH cocktails were assembled and tested in a murine abscess 

model. 

Results 

In vitro assays showed that over 4.4 log units of intracellular S. aureuscould be killed in various cell 

lines infected with different S. aureus strains, including MRSA. PGHs fused to the cell-penetrating TAT 

peptide, yielded the best results and efficacy could be further enhanced by combined application of 

synergistically active PGHs. In thein vivomodel, up to 2 logs of S. aureuswere eliminated by the PGH 

cocktails, abscess size and body weight loss were reduced in treated animals. The increased killing of 

intracellular staphylococci by the PGH cocktail was also confirmed by fluorescence microscopy. 

Conclusion 

We developed a potent cocktail of engineered PGHs active against intracellular S. aureus. Its high 

efficacy stems from both, the synergy of the two PGHs present in the cocktail and the increased uptake 

into infected host cells due to addition of a CPP. Altogether, CPP fused PGHs represent promising novel 

protein therapeutics against intracellular, drug tolerant and drug-resistant S. aureus. 
 
* Student Paper  
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Stochasticity, variability and the paradox of the freshwater bacterioplankton 
 
Jakob Pernthaler 
 
University of Zurich, Department of Plant and Microbial Biology, Zurich, Switzerland 

 
Hundreds of distinct bacterial taxa can be distinguished in freshwater plankton even at the level of 

rRNA-defined genotypes, and metagenomics analysis reveals considerable additional diversity hidden 

within these operationally defined units. While some of this diversity can be explained by the presence 

of various microscale niches in the water column, such as suspended organic particles, a remarkably 

high number of different bacteria appear to have adopted a predominantly planktonic life style. The 

“Paradox of the Plankton” concept explores the question how the coexistence of so many ‘species’ 

with overlapping ecophysiological properties can be realized within the seemingly uniform 

physicochemical environment of the pelagic zone. However, potential answers to the Paradox have so 

far mainly focused on autotrophic, eukaryotic microbes, and not all of them can be readily adopted for 

organotrophic prokaryotes. In my presentation I will discuss two possible mechanisms that might 

account for the high diversity of freshwater bacterioplankton. For one, there is spatiotemporal 

variability of dissolved organic substrates at scales of cm and hours, as well as a feedback between 

microbial processing and local concentrations of these substrate. Secondly, the response of 

bacterioplankton to a changing substrate field at the mesoscale appears to be mainly driven by ‘bet 

hedging’ and stochastic community assembly, which in turn will allow for the coexistence of 

functionally redundant genotypes. 
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Bioturbation as a key driver of microbial community structure in marine 
surface sediment  

Mark Alexander Lever 

1Institute of Biogeochemistry and Pollutant Dynamics, Swiss Federal Institute of Technology, Zurich, Switzerland 

 
Even though bioturbation by macroinvertebrates is recognized as a key driver of benthic respiration 
and the carbon cycle in marine surface sediment, its importance in controlling the community 
composition of microorganisms has been widely ignored. Here I present research showing that 
bioturbation is a key driver of microbial community structure in marine surface sediment, from the 
domain-level, at which bioturbation controls the relative abundances of Bacteria and Archaea, to the 
level of operational taxonomic units. Furthermore, various bioturbation modes, such as porewater 
ventilation and sediment reworking, which vary with location and macrofaunal community 
composition, influence microbial community structure differently, presumably due their divergent 
impacts on sediment redox chemistry and electron donor compositions. These differential impacts of 
bioturbation modes provide insights into the relative importance of electron acceptors versus electron 
donors in controlling sediment microbial community structure, and more generally into the variables, 
which control the distribution of different types of microorganisms and their catabolic activities in 
marine sediment. 
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A swim-or-stick behavioural switch governs growth of Caulobacter 
crescentus cells on complex polysaccharides 

 
 

Dr. Glen Dsouza 1, Ms. Vanessa Povolo 2, Dr. Johannes Keegstra 2, Prof. Martin Ackermann 2 

 
1. ETH, Zurich, Switzerland 
2. ETH-Zurich, Zurich, Switzerland 

 

Background 

In nature, bacteria reside either within spatial assemblages like biofilms or as solitary planktonic cells 

and me-tabolize plant and animal derived nutrients like polysaccharides, in order to fuel cellular 

processes. Collective growth is advantageous when growing on polymers, which are usually 

metabolized outside cells through the action of exo-enzymes, since it reduces the diffusional loss of 

nutrients. In contrast, planktonic growth is bene-ficial when simpler nutrients are available or dispersal 

is required. Here, we asked how do individual cells in a population adapt their growth behaviors based 

on the type of resource in the environment? 

Methods 

We, use microfluidics and quantitative time-lapse microscopy to study spatial and behavioral dynamics 

of indi-viduals cells of the freshwater bacterium Caulobacter crescentus on xylan, a ubiquitous plant 

derived polysac-charide composed of xylose units. 

Results 

In the polymer, cells display colonial behaviors, where cells upon division stay in close proximities of 

each other and increase the size of the cellular neighborhood. In contrast, cells grown with the 

monomer xylose display solitary behaviors. We find that such collective behavior with xylan is 

beneficial for individual cells for two reasons: first, to avoid a diffusional loss and increase the 

availability of the exoenyzme and end product: i.e. xylanase and xylose. Second, collective growth 

results in new cells in a collective to have increased growth rates compared to older cells. This pattern 

is likely outcome of new cells benefiting from the polysaccharide degrading activity of both, older 

neighbouring cells. Finally, we find that a transition in the environment leads cells to alter their growth 

behaviors. Xylan to xylose transitions result in dispersal from collectives whereas reverse transitions 

cause colony formation. 

Conclusion 

Our results elucidate the advantages of growth in spatially structured environments and potentially 

shed light on a likely ubiquitous and adaptive metabolic behavior in microbial assemblages governed 

by nutrient sources. 
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Biodegradation of antibiotics at low non-toxic concentrations through 
sensitive biomass growth tests 

 
 
Ms. Birge Ozel Duygan, Ms. Caroline Gaille, Prof. Jan Roelof Van der Meer  
 
Université de Lausanne, Lausanne, Switzerland 

 

Background 

Antibiotic biodegradation may be more widespread than previous studies assume, but may 

predominantly oc-cur at low, nontoxic, concentrations. Our aim is to study the capacity of natural 

microbial communities to use antibiotics as substrates for growth. 

Methods 

As inoculum for growth we used both bacteria collected by filtration from Lake Geneva water and re-

suspended in artificial lake water (ALW), bacteria washed and purified from top soil, and bacteria 

dispersed and resus-pended from activated sludge. All incubations were started at very dilute biomass 

concentrations ( 105 cells mL-1), in order to observe growth at low substrate concentrations. 

Biodegradability of 15 antibiotics at concen-tration of 1 mg C L-1 was assessed from bacterial 

community growth over time by means of flow cytometry of Sybr Green I-stained cells, in comparison 

to no-added carbon controls and ALW amended with phenol. 

Results 

Five antibiotics, Ampicilline, Chloramphenicol, Erythromycin, Nalidixic acid, Penicillin, yielded 

significant com-munity growth of ~10% (g C cell g C substrate-1). Others, such as Tetracycline and 

Gentamycin, caused significant growth inhibition, even at 1 mg C L-1. Enriched cultures were 

subsequently spread on MicroDish® culturing platforms to isolate pure cultures by microcolony robot 

picking. 

Conclusion 

Analysis of community diversity changes under influence of antibiotic dosage is currently ongoing, as 

is the analysis of potential pure cultures of antibiotics degraders. Our results suggest that some 

antibiotics are at least partly used as growth substrates by bacteria in the environment. 
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Bacterial heterogeneity generated by quorum sensing mechanisms 
 
Masanori Toyofuku1 and Leo Eberl2 
 
1Department of Life and Environmental Sciences, University of Tsukuba, Tsukuba, Japan 
2Department of Plant and Microbial Biology, University of Zurich, Zurich, Switzerland 

 
The term quorum sensing (QS) is generally used to describe the phenomenon that many bacteria are 

capable of perceiving and responding to self-generated signal molecules to coordinate their behavior 

according to their population size. However, over the past years evidence has accumulated that QS 

system can also create heterogeneity in bacterial populations. I will present two such examples: i) 

single cell analysis of signal production during biofilm development of Pseudomonas putida IsoF 

revealed that the first cells that produced the signal did not induce their neighbor cells but became 

motile and left the microcolony. Hence, rather than inducing bacterial group behavior the QS system 

triggered non-social behavior of individual cells. Investigation of the underlying molecular mechanism 

demonstrated that QS-dependent expression of putisolvin biosurfactants plays a key role in this 

phenomenon and is also essential for biofilm structural development; ii) Many of the communication 

molecules are hydrophobic and thus have a poor solubility in water. While it is well established that 

such molecules serve as bona fide signal molecules, very little is known how these molecules travel in 

aqueous environments. Recent work has shown that hydrophobic signals can be released by 

membrane vesicles (MVs), which also serve as vehicles for signal dispersal. Given that the signals are 

concentrated in MVs, which can target specific cell types, a new binary signaling mechanism has been 

proposed that is different from the classic diffusion-based signaling model and is characterized by an 

inherent heterogeneity of QS-dependent gene expression. This binary signaling mechanism is 

fundamentally different from the classic diffusion-based QS model both in terms of its kinetics and its 

socioecological consequences. 
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Extensive Legionella cell-to-cell variations during the intracellular life stage 
 

Nicolas Personnic 

University of Zurich, Institute of Medical Microbiology, Zurich, Switzerland 

 

Phenotypic heterogeneity is a major feature of clonal bacteria to successfully colonize and persist in 

the environment. Legionella pneumophila is the responsible agent for Legionnaires’ disease and an 

environmental bacterium that replicates in evolutionarily distant phagocytes. Using the interaction 

between L. pneumophila and its natural protozoan predators, single cell techniques and proteomics 

analysis, we uncovered the cell-to-cell variation of a pathogen throughout its intracellular life stage.  

Upon infection of amoebae, L. pneumophila reversibly forms replicating and non-replicating 

subpopulations. The intracellular non-replicating bacteria are viable and metabolically active. This 

subpopulation adopts increased tolerance towards antibiotics, produces a distinct proteome, and 

shows high virulence as well as the capacity to form a degradation-resistant compartment. The 

proliferative subpopulation, by contrast, constitutes an intravacuolar microcolony of several tens of 

matrix-embedded individuals, among which phenotypic specialization arises. Phenotypic variants are 

spatially organized, produce different virulence factors and differentially exit the host. Throughout the 

infection, the Legionella Quorum Sensing System (LQS) orchestrates the formation of the intracellular 

L. pneumophila subpopulations.  

Hence, L. pneumophila develops extensive and genetically programmed cell-to-cell variations during 

its intracellular life stage. The interaction of a pathogen with its cellular host appears to be a powerful 

mean to functionally diversify genetically identical individuals prior to their release into the 

extracellular environment.  
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Single-cell Heterogeneity of Macrophages Infected with Mycobacterium 
Tuberculosis 

 

 
Ms. Ophélie Rutschmann, Dr. Chiara Toniolo, Prof. John McKinney 
 
Ecole polytechnique fédérale de Lausanne, Lausanne, Switzerland 

 

Background 

Mycobacterium Tuberculosis (Mtb)is a highly effective intracellular pathogen affecting nearly a third 

of the world’s population. Part of its success comes from its ability to survive and replicate inside 

macrophages, cells that are normally in charge of repressing bacterial infections. The interactions 

between Mtband macrophages are often heterogeneous and can lead to diverse outcomes, ranging 

from death of the pathogen to its replication and killing of the host cell. The origins of this 

heterogeneity are so far not well characterized, and we are striv-ing to understand how diversity in the 

bacteria and the host populations influences the outcome of an infection 

Methods 

Thanks to microfabricated devices and automated time-lapse microscopy, we can follow single live 

macrophages infected with Mtb over several days. To understand what distinguishes macrophages 

permissive to bacterial growth and non-permissive ones, we are using chemical inhibitors, stains and 

fluorescent reporters, and correlating this information to the growth dynamics of intracellular bacteria. 

Results 

By using Mtbstrains expressing different fluorescent proteins, we observe that bacteria inside a same 

macrophage behave more similarly than bacteria in different host cells, suggesting that some 

macrophages are more permissive to bacterial growth than others. We are now trying to characterize 

the heterogeneity in the macrophage population and are focusing on pathways involved in cell 

polarization and activation. 

Conclusion 

As alveolar macrophages are considered to be the initial cells in contact with Mtb, studying how they 

interact with this pathogen will allow us to gain insight on the early stages of infection. Furthermore, 

by performing our experiments at the single cell level, we access valuable information that is essential 

to better understand Mtb pathogenesis and host defense mechanisms, but that is often lost in batch 

experiments. 

 

 
* Student Paper  
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Investigation of the role of toxin-antitoxin systems encoded on Waddlia 
chondrophila cryptic plasmid 
 
 
 
Dr. Silvia Ardissone, Prof. Gilbert Greub 
 
Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne Switzerland 

 

Background 

Waddlia chondrophila is a Chlamydia-related intracellular Gram-negative bacterium that has been 

associated with miscarriages and respiratory infections. As most of the members of the Chlamydiales 

and Chlamydia-related families, W. chondrophila genome features a 2.1 Mb chromosome and a 15.6 

kb plasmid, on which twenty-three predicted ORFs are annotated. The biological functions encoded 

on the plasmid still need to be elucidated. It has been shown that, in the case of Chlamydia 

trachomatis, the plasmid carries virulence factors that contribute to pathogenicity in vivo. However, 

the proteins encoded on W. chondrophila plasmid, with the exception of one with an integrase domain, 

show no homology with proteins encoded on plasmids from Chlamy-diaceae. Among the plasmid-

encoded genes, we identified two putative type II toxins, a HigB-like toxin and a MazF-like toxin. 

Methods 

We followed the expression of these genes along W. chondrophila infection cycle by RT-qPCR and 

raised an-tibodies to assess protein levels by immunoblots and determine protein localisation by 

immunofluorescence. Heterologous expression in Escherichia coli was used to assess cell toxicity, and 

promoter-probe assays were used to determine whether the expression of the toxin-antitoxin module 

could affect the activity of its own promoter. 

Results 

Preliminary results indicate that heterologous expression of HigBWc and MazFWcis detrimental to E. coli 

cells, unless the putative antitoxin (encoded by the neighbouring gene) is present. Promoter-probe 

assays showed that HigAWc (which shows no homology to known HigA antitoxins but features a 

putative DNA-binding domain) represses expression from the higB promoter. 

Conclusion 

As toxin-antitoxin systems are often implicated in plasmid maintenance and can be induced by a 

number of stress conditions (such as antibiotic treatment, nutrient starvation, DNA damage), we will 

further investigate the role of HigBWcand MazFWc in W. chondrophilabiology, particularly in conditions 

that induce the formation of aberrant bodies, considered a persistent form during chlamydial infection. 
 
 
  



46 

 

Session 9 – Plant fungal pathogens and symbionts / Main Talk / M-17 
 

 

Population genomics of melanization in the wheat pathogen Zymoseptoria 
tritici 
 
Bruce A. McDonald, Plant Pathology, Institute of Integrative Biology, ETH Zurich, Switzerland 

 
Background: Zymoseptoria tritici is a fungal pathogen causing Septoria tritici blotch, the most 

damaging wheat disease in Europe and the third most important wheat disease globally. Natural 

populations of Z. tritici are highly genetically diverse and exhibit quantitative inheritance for many 

traits, including melanization. The pycnidia fruiting structures are highly melanized. We set out to 

determine the genetic basis of melanization, a trait often correlated with higher virulence and reduced 

fungicide sensitivity as well as resistance to multiple environmental stresses, including ultraviolet light 

and extreme temperatures. 

Methods:  QTL mapping based on RADseq SNP markers and automated image analysis was used to 

determine the genetic architecture of melanization in many different environments.  For stresses 

imposed by low temperatures and an azole fungicide, more than 600,000 quantitative measures of 

melanization were obtained from 700 Z. tritici offspring coming from two crosses among 4 completely 

sequenced parents. ~8000 SNPs were used to create genome scans and identify significant QTLs 

encoding candidate genes. 

Results: QTL mapping identified several genomic regions associated with melanization. The QTL 

showing the largest effect contained a gene encoding the transcription factor Zymoseptoria 

melanization regulator 1 (Zmr1). Functional analyses showed that Zmr1 is a major regulator of 

melanization in Z. tritici.  Differential transcription of Zmr1 explained ~50% of the differences in 

melanization among the progeny in the mapping population. The differential transcription of Zmr1 was 

due to both sequence polymorphisms in the promoter as well as a transposable element (TE) located 

upstream of the promoter. Independently acquired TE insertions were found to affect melanization in 

global populations of Z. tritici. 

Conclusions:  Different types of natural sequence polymorphisms enable fine-tuned regulation of 

melanization in different strains and insure that a diversity of melanization phenotypes on which 

selection can operate exist in natural populations. 
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Unlocking the secrets of the microbiome: managing plant and soil 
microbiomes for plant health and ecosystem functioning 
 
Marcel G. A. van der Heijden1,2 
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2 Plant-Soil-Interactions, Department of Agroecology & Environment, Agroscope, Reckenholzstrasse 196, 8046 Zurich, 
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Background 

Microbes represent the unseen majority of life on Earth. A handful of soil contains billions of bacterial 

cells, kilometers of fungal hyphae and a significant fraction of life’s genetic diversity. Moreover, almost 

all higher organisms, including plants, insects, and mammals, are colonized by complex microbial 

communities, also called microbiomes. Emerging studies with plants and soil reveal that these 

microbiomes are structured and form complex, interconnected microbial network. Here I discuss the 

drivers of plant and soil microbiomes in natural and agricultural ecosystems and I provide examples of 

how microbes influence plant health and ecosystem functioning. 

Methods 

We assessed plant and soil microbiomes in a range of ecosystems using high throughput sequencing. 

We manipulated microbiome diversity and composition in experimental plant communities and in the 

field and assessed effects on plant growth and ecosystem functioning. 

Results 

Our work highlights that ecosystem type, land use intensity and agricultural management (e.g. 

fertilisation and pesticide use) has a big impact on the composition of the soil and plant root 

microbiome. For instance, we observed that plant roots in organically managed fields harbor highly 

complex microbial networks with various keystone taxa, while roots of conventionally managed fields 

contain less developed microbial communities with simple microbial networks and no keystone taxa. 

Our work with experimental microcosms reveals that soil and root microbial diversity can have a 

positive influence on plant growth and a number of important ecosystem functions including plant 

diversity, nutrient cycling and decomposition. In addition, our newest results indicate that microbiome 

complexity and interkingdom associations between various groups of microbes have a big impact on 

microbiome performance and influence plant performance and ecosystem functions. 

Conclusions 

This work points to the pivotal role of soil and plant microbiomes for plant health and ecosystem 

functioning and it demonstrates that microbiome management can be used for sustainable food 

production. 
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A worldwide population sample of wheat powdery mildew provides insight 
into genome evolution and global diversity 

 

 
Mr. Alexandros Georgios Sotiropoulos, Dr. Coraline Praz, Mrs. Marion Müller, Prof. Beat Keller, Dr. Thomas Wicker 
 
University of Zurich, Zurich, Switzerland 

 

Background 

The spread of newly evolving pathogen strains is a major challenge for agriculture. Blumeria graminis 

forma specialis tritici (B.g. tritici) is the causal agent of wheat powdery mildew, one of the most 

important wheat diseases worldwide. B.g. triticihas a large and complex genome of which ≈ 85% is 

derived from transposable elements. Previous studies have highlighted the importance of 

recombination of ancient haplotypes in the evolution of new pathogen strains. We wanted to study 

the worldwide diversity and population structure of this fungus in order to shed light on its origin, the 

migration patterns and potential genes that might be important for its survivability. 

Methods 

The genome of more than 200 B.g. tritici samples from around the world was sequenced with Illumina 

technol-ogy. Using SNP and INDEL data, we performed phylogenetic, admixture and demographic 

analyses along with scans for signatures of selection. 

Results 

Phylogenetically, the different populations were clustering according to their geographical origin with 

the an-cestral recombination graphs showing a clearer and more concise picture of the situation. 

Admixture analyses suggest 16 ancestral populations, most of them coming from Israel and China, with 

Israel having the highest nu-cleotide diversity/most segregating sites. Interestingly, admixture data 

suggest that human activity and trade played an important role in the spread of pathogen strains and 

hybridization of mildew strains from Australia, America and Japan. The scans for signatures of selection 

showed possible sites of positive selection for more than one populations like the gene Bgt-1102, a 

possible ubiquitin-like protein. 

Conclusion 

Israel is supported to be the origin of wheat powdery mildew, with admixture showing a lot of gene 

flow between populations. Additionally, our data highlight the importance of human activity and trade 

in the spread and evolution of mildew strains. Further investigation of candidate genes that are under 

selection will be done. 

 
 
* Student Paper  
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Protease activity as a mode of antagonism of the yeast Aureobasidium 
pullulans against plant pathogens 
 

 
Ms. Maria Paula Rueda, Ms. Andrea Knauf, Mr. Lukas Naegeli, Dr. Florian Freimoser 
 
Agroscope, Bern, Switzerland 

 

Background 

Fungi of the genus Fusariumare among the most important plant pathogens, they threaten crop 

production worldwide, and are difficult to control. Some filamentous fungi (e.g. Trichoderma) and 

bacteria have been described to inhibit Fusarium, but the biological control of this pathogen is still 

ineffective. Yeasts are ubiquitous in all environments, show remarkable stress tolerance and harbor 

great potential as plant protection agents. However, they are underexplored for this application and a 

mechanistic understanding of how yeasts suppress Fusariumis missing. 

We have quantified the antagonistic activity of 40 naturally occurring yeasts against a broad range of 

filamen-tous fungi in vitro. Our preliminary results demonstrate strong plant protection activity for six 

isolates and indicate different metabolic capabilities and modes of antagonism. An isolate of 

Aureobasidium pullulans is among these strongly antagonistic yeasts. Aureobasidiumpullulans has 

been shown to secrete a wide array of hydrolytic enzymes that could explain its competitive success 

against pathogenic fungi. 

Methods 

To identify the factors contributing to the antagonistic activity of Aureobasidium and to understand 

their regula-tion, we performed biochemical and in vitroassays along with genome sequencing and 

secretome [FF1] analysis. Protease activity was measured in pure cultures and competition assays. 

Results 

The isolate of A. pullulans showed protease activity, which was detected in competition assays with 

pathogenic fungi and other yeasts. We were able to isolate a fraction of proteins larger than 50 kDa 

from the culture super-natant and identified the secreted proteins by mass spectrometry and mapping 

of the peptides to our reference genome. 

Conclusion 

A combination of enzymatic activity and competition for nutrients is most likely the source of the 

antagonistic activity of A. pullulans. The characterization of the proteases in our strain will lay the 

foundation for develop-ing promising isolates as plant protection agents and identifying the 

mechanism underlying yeast biocontrol activity. 
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Bat influenza viruses spread among bats but are poorly adapted to non-bat 
species despite a high genetic plasticity 
 
Martin Schwemmle 

Institute of Virology, Medical Center - University of Freiburg, 79104 Freiburg, Germany 

 
 
Recently the genome sequence of novel influenza A-like virus subtypes, including H18N11, were 

identified in New World bat specimens. This discovery challenged the hitherto known IAV host range 

and raised concerns about potential spill-over of these novel bat-derived influenza viruses to humans. 

Intriguingly, major histocompatibility complex class II molecules of multiple species function as cellular 

entry receptors for the hemagglutinin-like H18 protein, permitting a potentially broad vertebrate 

tropism. However, the function of the neuraminidase-like N11 protein is unknown, because it is not 

required for viral infection or release of H18-pseudotyped viruses. Using reverse genetic approaches 

we show that infection of mammalian cells with wildtype H18N11 led to emergence of mutant viruses 

that lack the N11 ectodomain and acquired mutations in H18. An infectious clone of one such mutant 

virus, designated rP11, appeared genetically stable in mice and replicated to higher titers in mice and 

cell culture relative to wildtype H18N11. In ferrets, rP11 antigen and RNA were detected at low levels 

in various tissues, whereas wildtype virus was not. In Neotropical Jamaican fruit bats, wildtype H18N11 

was found in intestinal Peyer’s patches and was shed to high concentrations in rectal specimens, 

resulting in viral transmission to naïve contact bats. Remarkably, rP11 also replicated efficiently in bats; 

however, only restored full length N11 viruses were transmissible. Our findings suggest that that 

wildtype H18N11 replicates and spreads among bats but is only poorly adapted to non-bat host species 

such as ferrets and mice and that N11 is a determinant for viral transmission in bats.  
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Single cell analysis of influenza A virus infection at the natural site of infection 
reveals dynamic transcriptional changes leading to ciliated epithelium 
degeneration and desquamation 
 
Jenna Kelly1,2, Laura Laloli1,2,3, Philip V’kovski1,2, Melle Holwerda1,2,3, Jasmine Portmann1,2, Volker Thiel1,2 and 
Ronald Dijkman1,2* 

1 Institute of Virology and Immunology, Bern & Mittelhäusern, Switzerland 
2 Department of Infectious diseases and Pathobiology, Vetsuisse Faculty, University of Bern, Bern, Switzerland 
3 Graduate School for Cellular and Biomedical Sciences, University of Bern, Switzerland 

 
Background: The human respiratory epithelium is a pseudostratified epithelium comprised of multiple 

cell types that constitutes the first line of defense against invading respiratory pathogens, such as 

influenza A virus (IAV). In humans, both seasonal and pandemic IAV infections commonly result in a 

self-limiting illness, however, in a small percentage of cases IAV infections can be fatal. The host 

determinants involved in the progression from a self-limiting upper respiratory tract infection to a fatal 

outcome are not well understood.  

Methods: To unveil how various host determinants are distributed within the respiratory epithelium 

and how this influences the host response and associated viral pathogenesis we employed an unbiased 

single cell RNA-sequencing approach on primary human airway epithelial cell (hAEC) cultures. The 

hAEC cultures were inoculated with a low multiplicity of infection of wildtype Influenza 

A/Hamburg/4/2009 virus or the NS1R38A mutant virus, to provoke an innate immune response, and 18 

hours post-infection we analyzed the virus distribution and host responses among the different cell 

populations. 

Results: In total, we characterized the host and viral transcriptomes for more than 19,000 single cells 

across the 5 major hAEC cell types in mock, WT, and NS1R38A infected cultures. We observed a large 

heterogeneity in viral burden and disparate host response that coincided with a significant decrease 

in the fraction of ciliated and goblet cells in both the WT and NS1R38A infected cultures. We 

demonstrate that during later stages of infection these transcriptional changes are associated with 

epithelium degeneration and desquamation, similar to the observed histopathological changes of the 

respiratory epithelium from individuals that have succumbed to IAV infection during the 1918, 1957 

and 2009 pandemics. 

Conclusions: Collectively, these results provide a holistic overview of the complex virus – host 

interactions and associated viral pathogenesis at the natural site of IAV infection, namely the human 

respiratory epithelium.  
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Susceptibility of human and camelid airway epithelium to coronaviruses 
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Drosten 2, Dr. Stephanie Pfaender 1, Prof. Ronald Dijkman 1, Prof. Volker Thiel 1 

 
1. Institute of Virology and Immunology, Bern, Switzerland 
2. Institute of Virology, Charité Berlin, Berlin, Germany 

 

Background 

The Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a zoonotic virus that is transmitted 

from dromedary camels to humans. It is suspected that MERS-CoV may actually originate from MERS-

like bat coronaviruses. Interestingly, the human coronavirus 229E (HCoV-229E) appears to have a 

similar history of cross-species transmission, since close relatives were detected in bats as well as in 

camelid species, including dromedary camels. 

Methods 

As a first step to identify viral and host factors involved in coronavirus cross-species transmission and 

host adaptation we characterized the viral replication kinetics of MERS-CoV, HCoV-229E and camel 

229E-like viruses in human, llama and camel airway epithelial cell (AEC) cultures. In addition to the 

replication kinetics, we assessed the cell tropism of MERS-CoV, HCoV-229E and camel 229E-like viruses 

via microscopic immunofluores-cence analysis over time. 

Results 

For MERS-CoV we observed robust replication kinetics in the human, llama and camel AEC cultures. In 

contrast, HCoV-229E only replicated efficiently in human AEC cultures, whereas replication of the 

genetically related 229E-like camel coronavirus was restricted to camelid AEC cultures. Interestingly, 

both the camel 229E-like virus and MERS-CoV display a predominant affinity for ciliated cells in the 

llama AEC cultures, whereas in human and camel AEC cultures MERS-CoV predominantly infects non-

ciliated cells similar to HCoV-229E. 

Conclusion 

These results indicate that there are species-specific differences in the cell tropism and permissiveness 

for HCoV-229E and the camel 229E-like virus that limit cross-species transmission, whereas for MERS-

CoV this is not the case. Further studies on the identification of viral and host factors involved in cross-

species transmission will be necessary to better understand the emergence of coronavirus into the 

human population. 
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The role of reticulon proteins in the biogenesis of coronavirus replication 
complexes 
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Background 

A conserved feature among positive-sense RNA viruses is the hijacking and remodeling of host 

intracellular membranes to provide a niche for viral RNA synthesis. In the case of coronaviruses (CoV) 

this leads to the ac-cumulation of double-membrane vesicles and other double-membrane structures 

to which the viral replication and translation complex (RTC) is anchored. 

During a previous screen aiming at elucidating host factors located in close proximity to the viral RTC 

during infection, we identified Reticulon 4 (RTN4) to be comprised within the molecular 

microenvironment of CoV replication compartments. Further analysis using fluorescence and electron 

microscopy confirmed that that RTN4 is recruited and enriched at the viral RTC at early time points, 

and remained associated during the entire course of both human and mouse CoV infections. RTN4 is a 

member of the reticulon family of membrane-associated ER proteins. Their ability to induce and 

stabilize membrane bending has implicated these proteins in the biogenesis of viral replication 

compartments and reticulon proteins have been shown to be required for the replication of diverse 

positive-sense RNA viruses. 

Methods 

In order to gain insight into virus-host interactions at the CoV RTC, we used RTN4 as a bait for 

proximity-dependent labelling using an engineered ascorbate peroxidase (APEX) followed by mass 

spectrometric iden-tification of RTN4-associated viral and host factors during CoV infection. 

Results 

The proximity-dependent labelling provided a comprehensive catalogue of factors that were enriched 

or ex-cluded from the RTN4-proximal proteome, and thereby reflect virus-induced selective rewiring 

of host mem-branes into replication organelles. 

Conclusion 

Our data present RTN4 as a cellular marker for CoV replication complexes and indicate a potential 

functional involvement in the biogenesis of CoV replication organelles. The proximity-dependent 

labelling highlighted RTN4-associated protein complexes which are likely remodelled to assist viral 

replication. 
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Evolutionary trajectories of carbapenemase producing Escherichia coli 
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Background: The global dissemination of carbapenemase producing enterobacteriaceae (CPE) is a 

major threat for our health. Data from the French National Reference Center showed that the relative 

abundance of CP Escherichia coli (CP-Ec) increased during the last years and despite the high 

phylogenetic diversity among CP-Ec, ST38, ST410 and CC10 (ST167, ST10) lineages represent more than 

40 % of the isolates. However, the functional and genetic bases behind the global dissemination of 

multidrug resistant lineages remains largely unknown. 

Methods: We combined phylogenetic and bioinformatics analyses to reconstruct the evolution of CP-

Ec lineages and the acquisition of carbapenemase genes. Dependencies of genetic events was assessed 

statistically by using the EpiCs software. We validated experimentally our predictions on the impact of 

mutations on -lactam resistance. 

Results: In most STs like ST410 or ST167 acquisition of carbapenemase genes occurred preferentially 

in lineages mutated in ftsI, coding for PBP3, and in the porin genes, ompC and ompF. Specific 

combinations of mutations in ftsI leading to reduced susceptibility to -lactams targeting PBP3 have 

spread throughout the species by recombination. ompF was either inactivated or mutated in its 

promoter region. Regarding ompC, mutations impacting the pore lumen, and more frequently 

replacement by a ST38 ompC allele through recombination, led to reduced permeability to -lactam 

with a lower fitness cost than inactivation. The reduced permeability to -lactams of the ST38 OmpC 

allele might contribute to the high prevalence of this ST among CP-Ec isolates. Although ST131 CP-Ec 

isolates have frequently been reported, they did not show signs of dissemination and were not 

associated with specific mutations in these three genes. 

Conclusions: Although the acquisition of carbapenemase genes follows different trajectories, the 

global dissemination of CP-Ec lineages depends largely on mutated genetic backgrounds with reduced 

susceptibility to -lactams and low fitness cost. Recombination of specific alleles of ftsI and ompC 

played a major role in the selection of these backgrounds.  
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Antimicrobial resistance in healthcare, agriculture and the environment: the 
facts and figures behind the headlines 
 
Peter M. Keller 
 
University of Bern, Institute for Infectious Diseases, Friedbühlstrasse 51, 3010 Bern, Switzerland 

 
The crisis of antimicrobial resistance (AMR) is one of the most serious issues facing our society. The 

scale of the problem is geographically varying, affecting all domains of human and veterinary 

healthcare and agriculture. The talk aims to report data from national and international surveillance 

networks, showing the extent of this phenomenon in many parts of the world and also the presence 

of large gaps in the existing surveillance. A special focus are specialized human, animal and plant 

pathogens with specific ecological niches such as e.g. Helicobacter pylori, Mycoplasma spp. and Erwinia 

amylovora. The use of antibiotic drugs in human medicine is nowadays entering a more regulated 

period with structured prescription guidelines, quick tests and antimicrobial stewardship programs 

that are obviously central guiding principles in deciding whether to prescribe antibiotics and if so, 

which ones. In Switzerland, sales of antibiotics in veterinary medicine continue to decline. 

Veterinarians and livestock owners are aware of the issue of AMR, not least because of new regulations 

and guidelines. In agriculture, we currently lack knowledge of the effect of the microbiome of 

commensal organisms on the potential of plant pathogens to evolve antibiotic resistance. Measures 

to control the emergence and the spread of AMR are presented in the context of the human and animal 

healthcare systems. Current focal points of the Swiss Strategy on Antibiotic Resistance (STAR) are 

reviewed. 
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Background 

The VREfm clone ST796 emerged as a major nosocomial clone in Australia and New Zealand. 

Switzerland was the first European country to report an outbreak with this clone, affecting several 

hospitals in the Canton of Bern since December 2017. Here, we describe a VREfm ST796 outbreak that 

occurred at Lausanne University Hospital. 

Methods 

Since the occurrence of several nosocomial VREfm outbreaks in 2015-2016, we introduced weekly VRE 

screen-ing in ICU and twice monthly in visceral and septic surgery units. This allowed to highlight an 

unsuspected outbreak. Whole genome sequencing (WGS) was performed routinely on all isolates and 

wgMLST was used to compare their genetic similarity. 

Results 

On December 11th 2018, the systematic weekly screening in ICU revealed a new patient colonized with 

VREfm. Investigation of contact patients and weekly screenings of units identified 10 other cases, the 

last case being identified on January 1st 2019. Contact isolation precautions were prescribed for all 

cases and contacts. Weekly screenings were performed. WGS revealed that the 11 cases carried the 

VREfm clone ST796. Moreover, all isolates were grouped within the same cluster with high genetic 

similarities (0 to 2 loci differences) and were very similar to isolates from Bern (< 7 loci differences), 

highly suggesting a link between the two outbreaks. The index case remained undetermined so far: 

none of the 11 patients had an obvious link with Bern, all but one lived in the canton of Vaud. However, 

one known ST796 patient from Bern attended our ambulatory pain clinic during the same period and 

we cannot excluded a transmission through healthcare personal. 

Conclusion 

A year after its first identification in Switzerland, the ST796 VREfm clone is circulating between Swiss 

hospitals. 

We showed that prompt detection and strong infection control measures, as described in recently 

published 

Swiss national guidelines, are efficacious to contain VRE outbreaks. 
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Functional characterization of β-lactamase CTX-M-33, a CTX-M-15 
derivative with carbapenemase activity 

 

 

Mr. Jose-Manuel Ortiz de la Rosa 1, Dr. Marta Aires-de-Sousa 2, Prof. Patrice Nordmann 3, Dr. Laurent Poirel 3 

 
1. Université de Fribourg, Fribourg, Switzerland 
2. Escola Superior de Saúde da Cruz Vermelha Portuguesa, Lisbon, Portugal 
3. University of Fribourg, Fribourg, Switzerland 

 

Background 

Since the first reports on CTX-M-type enzymes in the late 1980s, they have become the most prevalent 

extended-spectrum ß-lactamases (ESBLs) worldwide. Substitutions of amino acid residues within the 

CTX-M sequences may lead to significant modifications of their hydrolytic properties. Nevertheless, 

most CTX-M enzymes share the same hydrolytic profile, and all do not possess any carbapenemase 

activity. Here we analyzed the hydrolytic properties of a novel CTX-M-typeESBL. 

Methods 

PCR and sequencing were used to screen for ESBL genes. The ESBL encoding gene was cloned and 

transformed into chemically competent Escherichia coli TOP10 (wild-type) and HB4 (porin deficient). 

Minimal Inhibitory Con-centration (MIC) were performed by microdilution onto Mueller-Hinton agar 

plates. Specific hydrolytic assays were performed using crude extracts from E. coliTOP10 clones by UV 

spectrophotometry. Mutant prevention concentration (MPC) assays were also conducted. 

Results 

K. pneumoniaestrain LX1 was recovered from a patient hospitalized in Portugal. It was resistant to 

broad-spectrum ß-lactams, and of reduced susceptibility to meropenem, while remaining susceptible 

to imipenem. It produced CTX-M-33, a CTX-M variant with a single amino acid substitution (Asp109Ser) 

compared to CTX-M-15. Both β-lactamase genes were cloned in E. coli.Hydrolytic activity assays 

showed that CTX-M-15 and CTX-M-33 hy-drolyzed ceftazidime and cefotaxime similarly. However, we 

observed that CTX-M-33, by contrast to CTX-M-15, significantly hydrolysed meropenem, although 

imipenem and ertapenem were spared. Furthermore, CTX-M-33 showed higher MPC values and wider 

mutant selection window in presence of meropenem, in accordance with the observed hydrolytic 

properties. 

Conclusion 

We identified the first CTX-M enzyme possessing carbapenemase activity. We showed that CTX-M-33 

possessed a single amino acid substitution (N109S) compared to CTX-M-15, which broadened its 

susbtrate range toward meropenem. We showed that production of CTX-M-33 enhanced the 

occurrence of meropenem-resistance mu-tant upon selective pressure. We identified an emerging 

threat corresponding to a CTX-M-15 variant compro-mising the activity of meropenem, a last-resort 

antibiotic. 
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Resource recovery from wastewater: the VFA-platform 
 
Robbert Kleerebezem 
 
Section Environmental Biotechnology, Department of Biotechnology, Delft University of Technology, the Netherlands 

 
The main objective of wastewater treatment is to minimize the introduction into the environment of 

compounds like organic carbon, nitrogen and phosphorous. In recent years a second objective of 

wastewater treatment, driven by the desired transition to a more circular economy, is defined as the 

recovery of raw materials from wastewater. Since the technological and economic boundaries of 

nitrogen and phosphorous recovery from wastewater are reasonably well established, most efforts are 

directed towards organic carbon conversion and recovery. Research and development efforts aim not 

only for organic carbon recovery from sewage, but mainly for large industrial wastewater streams and 

the organic fraction of municipal solid waste.  

The most well-known technology capable of resource recovery from waste is the anaerobic digestion 

process aiming for methane containing biogas production from waste. However, given the low-value 

of methane and limited future need for gaseous energy sources, recent research and development 

aims for recovery of more valuable products from waste. One of the potential methods to enable 

resource recovery from solid or liquid organic matter is through incomplete anaerobic degradation to 

a mixture of volatile fatty acids (VFAs) that may serve as building block for production of a wide range 

other high value chemicals in a subsequent processing step. 

In my research group we are working both on technology development for VFA production from waste, 

and subsequent microbial conversion of VFA-rich wastewater to compounds like Medium Chain Length 

Fatty Acids (MCFAs) and PolyHydroxyAlkanoates (PHAs) that can be recovered from the treated 

wastewater. In this presentation I will highlight several of the recent developments in this research 

field and describe the hurdles encountered in the development of the value chain required for 

resource recovery from waste. 
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Degradation by microbial communities (i.e., biotransformation) is key to reducing exposure to 

chemicals, but might also lead to the formation of persistent transformation products. Therefore, the 

ability to predict rates and products of microbial biotransformation for a broad variety of chemical 

contaminants is essential for chemical risk management but also in the context of contaminated site 

remediation or the development of green chemical alternatives. To do so, a thorough understanding 

of the various factors leading to observed biotransformation half-lives and pathways under different 

environmental conditions is necessary. 

Within the ERC project PROduCTS, we focused on trying to explain variability in biotransformation 

kinetics between different microbial communities in terms of their taxonomic and functional 

composition. We used a combination of biotransformation experiments with activated sludge 

communities, transformation product identification via high-resolution mass spectrometry, and high-

throughput sequencing of the microbial communities. Starting from the finding that patterns in 

contaminant biotransformation rate constants across different microbial communities were consistent 

but different amongst groups of contaminants undergoing the same type of initial biotransformation 

reaction, we used correlation analysis to establish linkages between contaminant biotransformation 

rate constants and gene transcripts encoding for enzymes that could plausibly catalyze the respective 

observed reaction(s) for that group of contaminants. As a proof-of-concept, results will be presented 

for nitrification as a major function of activated sludge communities and nitrile hydrolysis as an 

enzymatically rather well understood contaminant biotransformation reaction. For other, 

enzymatically less well-understood contaminant transformation reactions, correlation analysis also 

yielded plausible results, and it will be discussed how these can be further corroborated. 

Finally, the findings will be discussed in the broader context of drivers of variability in contaminant 

biotransformation, including not only differences in microbial community composition and function, 

but also chemical structure and bioavailability as the other two major determinants of microbial 

biotransformation of contaminants.  
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Background 

The worldwide emergence of (multi)resistant pathogenic fungi, such as Aspergillus spp., is a major 

threat to hu-man health. Aspergillosis, i.e. Aspergillus infection, is one of the fungal-related diseases 

with increased preva-lence in the past few years. Some Aspergillus species, including A. niger, have 

been associated to a variety of health issues ranging from mild allergies to severe invasive pulmonary 

infections. In the latter, the formation of crystals composed of oxalic acid has been reported. Oxalic 

acid is a known pathogenicity factor in fungal phytopathogens, but a direct link between its production 

and pathogenicity has not been made in the case of human and animal pathogens. Oxalic acid is 

commonly produced by soil fungi and usually occurs in the form of the mineral calcium oxalate. In soils 

the sink to this mineral is the consumption by oxalotrophic bacteria. The aim of this study is to assess 

the biocontrol potential of oxalotrophic bacteria to control the growth of A. niger in-vitro and ex-vivo. 

Methods 

Co-cultures confronting A. niger with Pseudomonas putida (non-oxalotrophic control) and Cupriavidus 

oxalati-cus (oxalotrophic) were performed in-vitro in media with differing nutrient composition 

(including liquid lung cells medium). The same confrontations will be done in a tissue-engineered lung 

model. Oxalic acid concentra-tion, as well as different lung epithelial cell inflammatory parameters, 

will be measured, and cell injury will be assessed. 

Results 

C. oxalaticus controls fungal growth, but this depends on the media composition. Also, the 

oxalotrophic bac-terium controls oxalic acid production, spore germination and filamentous growth 

when co-cultured with A. niger in liquid lung cells medium. 

Conclusion 

With this study, new insights into the biocontrol potential of oxalotrophic bacteria on A. niger are 

highlighted. This offers a new venue for an alternative and more sustainable therapeutic approach that 

reduce the risk of resistance selection. 
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Designing a synthetic medium to study interactions between bacterial species 
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Background 

Bacterial communities colonize almost every environment on the planet and are involved in crucial 

tasks of human relevance. Within a community, bacteria interact with each other in intricate networks. 

Nevertheless, what drives bacterial interactions and how the environment affects them is still poorly 

understood. 

Methods 

To answer these questions, we work on a four species synthetic community as a model system to study 

bacterial interactions. Our community can degrade Metal Working Fluids (MWF), oil-based fluids 

commonly used in manufacturing processes. We detected a network of interactions between the four 

species that depended on their growth medium. However, the complex chemistry of MWF makes it 

hard to understand how the growth medium composition affects these interactions. For this reason, 

we are designing simpler synthetic MWF media in which we can test how the presence and the 

concentration of different metabolites shapes interactions. First, we performed chemical analysis on 

MWF to determine its composition. We then selected ten representative compounds and 

characterized them according to the effect they had on bacteria (nutrients, toxic compounds or 

neutrals). 

Results 

We found that most of the compounds had mixed effects, allowing one species to grow while killing a 

different species. Many of these effects were also concentration or population-size dependent. Next, 

we will combine these compounds to design synthetic MWF media. 

Conclusion 

We will evaluate how environments that provide more nutrients or more toxic compounds affect the 

interaction network. Altogether, this work emphasizes that the chemical composition of an 

environment has the potential to shape interactions within a bacterial community. 
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Legionella-amoeba interactions: evolution of an environmental to a human 
pathogen  

Carmen Buchrieser   
 
Institut Pasteur, Biologie des Bactéries Intracellulaires and CNRS UMR 3525, Paris, France 

The genus Legionella comprises 65 species for which aquatic amoebae are the natural reservoirs. They 

replicate as an intracellular parasite of amoebae and persist in the environment as a free-living 

microbe. Replication within protozoa is essential for the survival of the bacterium. Thus the adaptation 

to the host environment and exploitation of host cell functions are critical to the success of these 

intracellular pathogens. However, when accidentally reaching the human lung through man made 

devices like showers or air conditioning systems, Legionella can also cause a severe pneumonia, called 

Legionnaires’ disease. Using functional and comparative genomics to deconstruct the entire genus 

Legionella we reveal the surprising parallel evolutionary trajectories that have led to the capacity of 

Legionella to replicate in protozoa and in human cells. We reveal the presence of an unprecedented 

environmental reservoir of bacterial virulence factors, and provide a new understanding of how 

reshuffling and gene-acquisition from environmental eukaryotic hosts, may allow for the emergence 

of human pathogens. The results further showed that the Legionella amoeba interactions are very 

complex and that Legionella may “meet” many different organisms in the amoeba hosts. Thus we 

probed the sophisticated host-pathogen interactions that may take place in the amoeba, by focusing 

on analysing amoeba-endosymbiont-Legionella interactions. 
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Dictyostelium as a versatile host model to study conserved mechanisms of cell-
autonomous immunity to (myco)bacteria infections 
 
Thierry Soldati 
 
Department of Biochemistry - Faculty of Science - University of Geneva - Switzerland 

 
The first line of defence against bacterial infections are phagocytic cells of the innate immune system. 

While multicellular organisms use phagocytosis to kill microbes and initiate a sustained immune 

response, phagocytic amoebae internalise bacteria as nutrients, via mechanisms of recognition, 

signalling and killing that are surprisingly conserved with animal innate immune phagocytes. 

Dictyostelium is a social amoeba that feeds by phagocytosis and has an ancestral and highly conserved 

cell-intrinsic defence system. It is genetically and biochemically tractable and has emerged as a 

powerful and experimentally versatile host model organism to study various bacterial pathogens. 

Tuberculosis is a major threat for human health. Its causative agent, Mycobacterium tuberculosis, is a 

bacterium that infects alveolar macrophages and subverts their bactericidal pathways that normally 

protect the lungs from infection. Important aspects of mycobacteria pathogenicity and host defences 

during infection remain to be explored. We study the mechanisms of infection by Mycobacterium 

marinum, a close cousin of M. tuberculosis, which uses similar virulence strategies to re-program and 

proliferate inside macrophages. In particular, we use this Dictyostelium/M. marinum model to study 

the inter-relationships between host and pathogen in terms of nutritional immunity, acquisition of 

metabolites, interference with the membrane trafficking and cytsokeletal processes.  Recently, we 

have strongly focused on the pathways responding and repairing bacteria-mediated membrane 

damages, manipulation of autophagy and acquisition of lipids from the host. Thanks to the existence 

of a multicellular phase of the life cycle of this social amoeba, the infection model with M. marinum 

can also be used to study the emergence of an altruisitic rudimentary innate immune system. 
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Background 
Previous studies demonstrated that the intracellular pathogen Listeria monocytogenesis unable to sur-

vive or replicate intracellularly in Acanthamoeba castellanii. However, investigation on Listeria-

Acanthamoebainteraction revealed interesting observations such as assembly of large bacterial 

aggregates on the surface of amoebal trophozoites(Figure 1),also termed “backpack” formation. These 

bacterial aggre-gates are subsequently phagocytosed and digested by amoebae. This “aggregation-

phagocytosis” process lasts for a few hours and terminates upon the depletion of motile extracellular 

bacteria. The surviving popula-tion,consisting of non-motile cells unable to form backpacks,is able to 

grow and multiply in the presence of Acanthamoebametabolites,which provide the necessary 

nutrients. The current study aims to investigate the mechanisms that facilitate this interactive 

behaviour. 

Methods 

We investigated Listeria-Acanthamoebainteraction using gentamicin protection assays, and confocal 

laser scan-ning microscopy of GFP-expressing Listeria strains in co-culture with 

Acanthamoeba.Microfluidics and micro-manipulation techniques were applied to further characterize 

the formation of Listeria backpacks on amoebal trophozoites. 

Results 

Initial experiments, using a three-channel microfluidic system, indicate that chemotaxis is required for 

bacterial accumulation on A. castellaniitrophozoites in a non-nutrient environment, thus triggering 

observed aggregate formation. We found no evidence for a possible role of cell wall polysaccharides 

such as teichoic acids and their different glycosylation patterns for aggregate formation. To investigate 

the propagation of non-motile extracellular Listeriain co-cultures,single non-motile bacterial cells were 

isolated with micromanipulator. After transfer into fresh medium, the bacteria developed and showed 

normal motility and swarming ability. This observation suggests that phenotypic heterogeneity, and 

not mutation, is a possible cause for the loss of motility in extracellular bacteria. 

Conclusion 

After chemotaxis-driven formation of aggregates and subsequent phagocytosis by Acanthamoeba,L. 

monocyto-genesis incapable to escape from phagosomes and to survive intracellularly. However, by 

entering a non-motile phase, L. monocytogenes is able to protect themselves from phagocytosis and 

utilize nutrients released by Acan-thamoebafor extracellular growth and multiplication. 
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Figure 1. l. monocytogenes cells form dense aggregation on the surface of an a. castellanii trophozoite.jpg 

 
 
 
 
 
 

 
 
Figure 2. a hypothetical model of listeria-acanthamoeba interaction that explains the accumulation of non-
motile extracellular bacteria by phenotypic heterogeneity.jpg 
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Background 

Legionella pneumophila is the causative agent of Legionnaires’ disease and colonizes amoebae and 

biofilms in the environment. The opportunistic pathogen employs the signaling molecule LAI-1 

(Legionella autoinducer-1) for cell-cell communication. LAI-1 is produced and detected by the Lqs 

(Legionella quorum sensing) system, comprising the autoinducer synthase LqsA, the sensor kinases 

LqsS and LqsT and the response regulator LqsR. The system regulates virulence, motility, natural 

competence, and expression of a 133 kb genomic island, includ-ing a putative regulator. In this study, 

we characterize this novel regulator termed LvbR (Legionella virulence and biofilm Regulator). 

Methods 

Gene regulation was studied by GFP reporter constructs, electrophoretic mobility shift assays (EMSA) 

and tran-scriptomics. The L. pneumophila lvbR mutant strain was phenotypically characterized by 

infection assays and confocal microscopy. 

Results 

We show that the expression of lvbR is controlled by the sensor kinase LqsS, thereby linking LvbR and 

the Lqs regulatory system. LvbR directly regulates the expression of lpg1056 (encoding for an inhibitor 

of the diguany-late cyclase Lpg1057) by binding to its promoter, and thus, LvbR controls the production 

of proteins involved in c-di-GMP metabolism. Moreover, LvbR determines biofilm architecture, since 

thelvbR mutant strain develops homogenous “mat”-like biofilms compared to the “patchy” biofilms 

composed of compact bacterial aggregates formed by the parental strain. LvbR also controls bacterial 

virulence, as the lvbR strain is impaired for up-take by host cells and defective for intracellular 

replication compared to the wild-type. Finally, lvbR is hyper-competent for DNA uptake. 

Conclusion 

The results of this study indicate that L. pneumophila LvbR is a novel pleiotropic transcription factor, 

which links the Lqs and c-di-GMP regulatory networks to control biofilm architecture, pathogen-host 

cell interactions and natural competence. 
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Brothers in arms: Fungal-bacterial interactions can lead to enhanced host cell 
damage in vitro and in vivo  
 
Mario Kapitan1, 2, M. Joanna Niemiec1, Ilse D. Jacobsen1,2,3 
1 Research Group Microbial Immunology, Hans Knöll Institute, Jena, Germany 
2 Center for Sepsis Control and Care, University Clinic Jena, Jena, Germany 
3 Institute for Microbiology, Friedrich-Schiller-University Jena, Jena, Germany 

 
Background: Life-threatening disseminated candidiasis is commonly caused by endogenous strains 

colonizing mucosal surfaces. Both, as a commensal and pathogen, Candida interacts not only with the 

host but also with other members of the bacterial microbiota. One of the most common Candida-

associated bacteria during mixed infections are enterococci, of which E. faecalis accounts for most 

incidences. In dysbiotic mice C. albicans and E. faecalis form a microbial community that dominates 

the microbiota even after antibacterial treatment is stopped.  

Methods: To determine whether interactions between Candida and enterococci, and some selected 

other bacterial species, affect host cell damage, we performed coinfection of human enterocytes. 

Selected strains were furthermore tested in a murine model of oropharyngeal candidiasis. 

Results: The quality of E. faecalis-C. albicans interactions were highly dependent on the bacterial 

strain, with the type of interaction ranging from antagonistic to synergistic. Using selected strains, this 

strain-dependent types of interaction were confirmed in vivo in mice. Synergistic damage of 

enterocytes in vitro was dependent on viability of both microbes. Although Candida hyphae promoted 

host cell invasion by enterococci, the synergistic damage was independent of fungal filamentation, 

other fungal virulence factors, and even physical contact. Similar results were obtained with Proteus 

mirabilis. Additional experimental data suggest that metabolic cross-talk triggers enhanced expression 

of bacterial virulence factors, leading to increased host damage; this was confirmed for P. mirabilis, for 

which synergistic damage depends on the bacterial haemolysin. 

Conclusions: We show significant diversity in the interaction of E. faecalis and C. albicans. Some strains 

of E. faecalis act synergistically with C. albicans and other yeast, leading to enhanced host cell damage 

in vitro and in vivo. Further experiments are under way to unravel the underlying mechanisms. Similar 

observations were made for P. mirabilis; for this the bacterial haemolysin is crucial for synergistic 

damage. 
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The role of Malassezia spp. in atopic dermatitis 
 
Martin Glatz 
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Department of Dermatology, University and University Hospital of Zurich, Switzerland 

 
Malassezia is a genus of lipophilic yeasts and a commensal on healthy human skin. It is also attributed 

a pathogenic role in the development and course of atopic dermatitis, which is a chronic inflammatory 

skin disease characterized by itch eczema. If applied on the skin of patients with atopic dermatitis via 

patch tests, cultures of some Malassezia species elicit an eczematous skin reaction. However, the exact 

mechanisms by which Malassezia contributes to skin inflammation remain unknown. Several 

Malassezia antigens from different Malassezia species have been identified. These antigens are able 

to elicit an IgE as well as an T cell mediated immune response in humans and mice. For example, some 

of these antigens are homologues of human proteins in keratinocytes. They elicit an autoreactive and 

cytotoxic T cell response in human skin that targets human keratinocytes and may contribute to skin 

barrier disruption, which is a hallmark of atopic dermatitis. In mice, some Malassezia species induce a 

Th17 driven and IL-17 and IL-23 dependent immune response that contributes to cutaneous 

inflammation. Finally, anti-mycotic treatment may sometimes be of benefit for patients with atopic 

dermatitis. 
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The severity of atopic dermatitis is increased by exposure of the skin to the 
commensal yeast Malassezia 

 
 
Ms. Fiorella Ruchti 1, Dr. Florian Sparber 1, Prof. Salomé Leibundgut-Landmann 1 
 
1. University of Zurich 

 

Background 

Atopic dermatitis (AD) is a chronic, pruritic inflammatory skin disorder affecting up to 20% of the 

population. Allergic (or extrinsic) AD is characterized by a dysfunction of the epidermal barrier and a T 

helper type 2 (Th2)-skewed immunological milieu. The skin commensal yeast Malasseziahas previously 

been associated with the manifestation of AD. Considering the predominance of this fungus on the 

skin of most warm-blooded animals, surprisingly little is known about its role in the pathogenesis of 

AD. 

Methods 

The disease hallmarks of AD can be mimicked by a mouse model of calcipotriol (MC903) application 

onto the ear skin of C57BL/6 mice which strongly induces TSLP expression in keratinocytes. This, in 

turn, leads to epider-mal hyperplasia, hyperkeratosis, inflammatory cell influx into the skin, increased 

levels of the Th2 cytokines, and circulating IgE. Likewise, tape stripping of the ear skin recapitulates 

skin barrier defects observed in AD. Here, we epicutaneously applied Malasseziaspp. onto MC903-

treated or tape-stripped skin to investigate the contribution of the fungus to AD pathogenesis. 

Results 

Exposure of the AD-like skin to Malasseziaspp. resulted in an exacerbated inflammatory response with 

in-creased ear swelling compared to control skin. Moreover, the anti-fungal Th17 immune response 

was reduced in MC903-treated ears as manifested by decreased IL-17 transcript levels in the infected 

ear tissue as well as lower IL-17 cytokine production by fungus-responsive T cells in the draining lymph 

nodes. Furthermore, an increased fungal burden was observed in the MC903-treated skin indicating 

an impaired fungal control under AD conditions. 

Conclusion 

Our data suggest that the interaction of the skin immune system with the abundant commensal yeast 

Malassezia is altered in the context of AD. The host response towards Malassezia and fungal control 

is impaired in the atopic skin while Malassezia exacerbates skin inflammation and thereby promotes 

AD pathology. 
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Into the identification of genetic polymorphisms in Candida albicans genome 
associated with the variability in the interaction of diverse clinical isolates 
with the host keratinocytes by dual transcriptomics 
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Sanglard 1 
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2. Department of Mycology, Fungal Biology and Pathogenicity Unit, Institut Pasteur, Paris, France 
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Background 

 

Candida albicans clinical isolates intrinsically display high diversity in their population genetic 

structure. Reg-ulation of several host factors and development of C. albicans diseases can be 

influenced by diverse genetic backgrounds of the fungus. Using a collection of genome-sequenced 

isolates, we aim here to understand by so-called Expression Quantitative Trait Loci (eQTLs), the 

influence of C. albicans genome diversity on fungal transcriptomic profiles in contact with human 

keratinocytes (TR146 cells). Given that a collection of 96 C. albi-cans isolates will be used, attempts to 

reduce the number of replicate samples were undertaken. 

Methods 

 

RNA-sequencing, Transcriptomic analysis 

Results 

 

We first addressed with 5 distinct isolates intra-variability of triplicate C. albicans cultures in contact 

with TR146 cells for 6h. Based on the overall summary of top 200 variable C. albicans genes among all 

the five isolates groups, we observed that the isolate CEC3665 most varied from SC5314 upon 

infection. Several Candida genes involved in filamentous growth were significantly down-regulated in 

CEC3665. With regards to host response, genes enriched for innate immune response were activated 

upon infection with the above isolates. Additionally, we studied the kinetics of the transcriptomic 

response of CEC3665 at several time points (0.3-, 1- 2h and 6h) as compared to SC5314. Although the 

biological replicates from each time point clustered together, the variation between the replicates 

were not as low as observed at 6h. Several C. albicans genes involved in host cell ad-hesion, invasion 

and damage were strongly deregulated in CEC3665 compared to SC5314 at all the timepoints. 

Conclusion 

 

Low variations between triplicates suggested that the use of one biological replicate from each of the 

remaining isolates should be sufficient for further eQTL mapping analysis. Above findings indicated 

CEC3665 to be less invasive and low adhering isolate and that the optimal time of co-incubation for 

eQTL analysis would be 6h. 
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Cell-to-cell variability of virus infection 
 
Urs F. Greber 
 
Department of Molecular Life Sciences, University of Zurich, Switzerland 

 
Every virologist knows that cells are variably susceptible to infection. To assess molecular mechanisms 

of infection variability, the Greber laboratory has developed a spectrum of quantitative single cell, 

single virion assays, including virion binding to cells, endocytic uptake, penetration, cytoplasmic 

transport, genome uncoating, and transcription of viral genes at single molecule resolution. Our data 

with adenovirus and human cells show that the levels of immediate early E1A transcription moderately 

correlate with the number of viral genomes in the infected cells, and reach a slightly better correlation 

in the G1 phase of the cell cycle but a lesser correlation in the S/G2/M phases. E1A transcripts are 

alternatively spliced and the encoded proteins regulate all viral early promoters, and a range of cellular 

promoters. E1A drives the infected cells into S-phase following G1, and boosts viral replication. We 

further found that the variability in E1A expression is suppressed by a positive feedback loop between 

the endoplasmic reticulum (ER) and the nucleus boosting E1A expression. This feedback loop involves 

the activation of the unfolded protein response sensor IRE1 by a viral glycoprotein expressed in the ER 

early in infection, the host transcription factor X-box binding protein (XBP) 1, and less than 130 

nucleotides of the E1A enhancer / promoter region in the viral genome. Our results represent 

important advances towards unraveling the stochasticity of viral lytic and persistent infections. The 

transition between persistence and lytic infection modes is of increasing importance in human DNA 

and RNA virus disease, and may control thus far unexplained clinical signs and symptoms.  
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Profiling Host Factor Splicing to Predict Emergence of Influenza A Viruses with 
Pandemic Potential 
 
Patricia Dominguesa, Davide Elettoa, Carsten Magnusb,c, Hannah L. Turkingtona, Osvaldo Zagordia, Matthias Lenkd, Martin 
Beerd, Silke Stertza, & Benjamin G. Halea 
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bDepartment of Biosystems Science and Engineering, ETH Zurich, Basel, Switzerland. 
cSwiss Institute of Bioinformatics, Switzerland. 
dFriedrich-Loeffler-Institute, Federal Research Institute for Animal Health, Greifswald-Insel Riems, Germany. 

 
Host factor differences limit highly-pathogenic avian influenza A viruses (IAVs), such as H5N1 and 

H7N9, from crossing the species’ barrier and causing zoonotic and pandemic infections in humans. The 

IAV polymerase subunit, PB2, harbors major evolutionary sites to overcome restriction, and 

determines IAV virulence. While pro-viral (importins, ANP32A) and anti-viral (RIG-I, TUFM) proteins 

modulate PB2 function, direct evidence of individual host factors shaping viral adaptation is lacking. 

Here, we have experimentally established ANP32A as a critical driver of selection, and identify unique 

host-specific ANP32A splicing landscapes that predict PB2 evolution. We found that many avian species 

differentially express three ANP32A isoforms diverging in length of an essential polymerase-promoting 

insert. ANP32As with shorter inserts interact poorly with viral polymerase, are compromised in 

supporting avian-signature IAV replication, and drive selection of human-signature PB2 sequences with 

distinct kinetics. By integrating these data with multi-species high-resolution ANP32A splice variant 

profiling, we developed and experimentally validated a mathematical model to predict unexpected 

avian species that might drive (e.g. swallow, magpie) or maintain (e.g. goose, swan) pre-adaptive 

human-signatures in the viral polymerase. Our results suggest that profiling host ANP32A splicing could 

be used to enhance surveillance and eradication efforts against pre-pandemic IAVs that might 

surprisingly evolve in previously unappreciated avian hosts. 
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Recognition of open HIV-1 envelope states creates opportunity for broad 
neutralization 

 
 
 
Mr. Matthias Gloegl 1, Mr. Nikolas Friedrich 1, Ms. Liridona Maliqi 1, Mr. Caio Foulkes 1, Ms. Birgit Dreier 2, Prof. Andreas 
Plueckthun 2, Prof. Alexandra Trkola 1 
 
1. Institute of Medical Virology, University of Zurich, Switzerland 
2. Institute of Biochemistry, University of Zurich, Switzerland 

 
 

Background 

Our knowledge on relevant neutralization sensitive regions and states of the HIV-1 envelope (Env) 

trimer are largely defined by broadly neutralizing antibodies (bnAbs). bnAbs identified to date 

essentially cover the entire surface of the closed Env trimer. The preference of many bnAbs in binding 

to the closed trimer and the high correlation between closed Env binding and neutralization activity 

have marked the closed Env state as the only relevant target for broad neutralization. 

Methods 

Here we report on two classes of V3 specific inhibitors we developed using the Designed Ankyrin 

Repeat Protein (DARPin) technology that challenge this view. The broadly neutralizing DARPins (bnDs) 

of both classes, termed V3-crown and V3-CD4i, show exceptional breadth (up to 100%) on a tier-2 

multi-clade virus panel (N=42). 

Results 

Env mutational scanning revealed that the V3-crown bnDs are affected by mutations within the V3 

crown, whereas the V3-CD4i bnD binding site includes the V3 stem. This differential specificity results 

in distinct func-tional properties in particular in the dependence on Env opening. Both classes require 

CD4-binding but differ in the extent of Env conformational changes, with V3-CD4i bnDs requiring more 

extensive transitions and full displacement of the V1V2 loops. This is underlined by a stronger increase 

in sensitivity of open Env mutants to the V3-CD4i bnDs compared to V3-crown bnDs. Despite these 

differences both classes of bnDs achieve high breadth and similar potency. Interestingly, mutations 

facilitating escape to the V3-CD4i but not V3-crown bnDs also cluster in distal HR1 and C1 regions, 

suggesting escape strategies that either lead to closing of the trimer or influence conformational shifts. 

Conclusion 

The novel broadly neutralizing inhibitors we describe here open new perspectives on the in vivo 

targetable Env conformation. Broad inhibition paired with the dependence on open Env structures 

underlines that targeting post CD4 attachment is possible and can be highly effective. 
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Phosphorylation events in early steps of influenza virus infection 

 
 
Ms. Annika Hunziker 1, Prof. Silke Stertz 1 
 
1. University of Zurich, Zurich, Switzerland 

 
 

Background 

Influenza A virus (IAV) is a zoonotic pathogen causing respiratory infections in humans and other 

mammalian species. Besides the potential to cause pandemics, seasonal IAV causes high medical and 

economical burden due to 3 to 5 million cases of severe respiratory illness and up to 500,000 deaths 

every year. Increasing resistance against clinically used anti influenza drugs and an insufficient vaccine 

protection urge the development of new antiviral strategies to counteract this constant threat to 

global health. One new approach focuses on cellular factors involved in the IAV life cycle as potential 

drug targets. Particularly promising are kinases and their target proteins, as kinase inhibitors comprise 

up to 30% of drug discovery programs in the pharmaceutical industry. 

Methods 

In this project, we aim to find suitable candidates for the development of host factor targeted antivirals 

by using state-of-the-art quantitative phosphoproteomics to reveal the unique phosphoproteome 

dynamics that occur in the host cell within minutes of IAV infection and enable entry of the virus into 

its host cell. 

Results 

We identified 3,920 host proteins phosphorylated by infection with avian and seasonal human IAV 

strains. Among them are known entry factors such as the human epidermal growth factor receptor 

(EGFR) and mem-bers of the phosphoinositid-3-kinase (PI3K) pathway, which validate our approach. 

Interestingly, we found a group of proteins, so far unknown to be involved in IAV entry but involved in 

receptor recycling, endocytosis and cytoskeletal remodeling, which are de- or phosphorylated by 

infection of all used IAV strains at the same phosphosite. 

Conclusion 

These candidates are particularly interesting as antiviral drug targets because of their potential to 

inhibit a broad spectrum of influenza viruses. 
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Identification of protective antigens by exploring the natural niche of 
Streptococcus pneumoniae  
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Background 

Streptococcus pneumoniae is a major cause of morbidity worldwide. Besides relatively mild infections, 

it can cause invasive diseases including pneumonia, meningitis, and sepsis. Pneumococcal conjugate 

polysaccharide vaccines (PCVs), containing up to 13 different polysaccharides, have been successful in 

preventing pneumococcal infections. However, a shift from vaccine serotypes to non-vaccine 

serotypes is emerging, which is leading to reduced efficacy of the current vaccine. Therefore, vaccines 

consisting of broadly protective protein antigens represent a promising approach to complement or 

replace existing intervention strategies. 

Methods  

Our aim is to understand pneumococcal colonization in the nasopharynx and characterize abundant 

proteins under these nutrient-limited conditions to identify novel vaccine antigens. Since divalent 

cations are essential for survival of S. pneumoniae, we determined their levels in human nasal fluid. 

Except for magnesium and calcium, freely available divalent cations are scarce. Based on these 

measurements, a synthetic medium was designed with natural concentrations of divalent cations, 

which was used to grow pneumococci for comparative proteomics. These results were used for the 

selection of protective protein antigens. 

Results 

Under in vivo-mimicking versus standard conditions we identified the enhanced production of 59 

proteins and a decrease in production of 38 proteins. Major changes in pyrimidine, purine, and 

pyruvate metabolism were observed. This underscores that adjusting divalent cation concentrations 

in culture medium to levels measured in nasal fluid affects the proteome and metabolic activity of 

pneumococci.  

Conclusions 

Moreover, this study led to the selection of 9 conserved and putative surface-exposed protein antigens 

with increased production under in vivo-mimicking conditions. In mouse studies we have shown strong 

protection of 1 of these conserved proteins against nasal colonization by S. pneumoniae. 
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The changing faces of Neisseiria meningitidis 
 
Stefano Leo 
 
Genomic Research Laboratory, Centre Médical Universitaire, Rue Michel-Servet 1, 1206 Geneva, Switzerland 

 
N. meningitidis, also called meningococcus (Men), is a commensal of the human upper respiratory 

tract. However, capsule-producing strains can gain bloodstream, survive in and, from there, invade 

tissues leading to life-threatening conditions such as acute bacterial meningitis and septicaemia, both 

constituting the most common clinical forms of invasive meningococcal disease (IMD).  

Whole-genome shotgun sequencing (WGS) allows to genotype and to resolve clonal relationships 

among N. meningitidis strains at the nucleotide level. As such, WGS permits to explore the biology and 

pathogenicity of a rapidly evolving organism like N. meningitidis, known to possess high genomic 

plasticity.  

My talk will focus on the genomic epidemiology, studied with WGS, of two major serotypes of IMD-

causing meningococci: MenW and MenB. In particular, I will show how WGS has been useful to analyse 

the recent increase of MenW strains worldwide and in Switzerland, as well as to follow the evolution 

of MenB strains, and putting this in perspective with the new vaccines against the latter serogroup.  
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Controlling Staphylococcus aureus infection through phage therapy in a 
model of experimental endocarditis 

 
 
 
Mr. Jonathan Save 1, Dr. José M. Entenza 1, Dr. Lorenzo Corsini 2, Dr. Alexander Belcredi 2, Mrs. Aurélie Marchet 1, Prof. Yok-
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Background 

Staphylococcus aureusremains a leading cause of infective endocarditis. Despite therapeutic 

advancements, mortality rate of S. aureus infective endocarditis remains high. Therefore, the 

development of new strategies to treat S. aureus endocarditis is a priority. Phage therapy may 

represent one such approach. We evaluated the efficacy of a two-phage cocktail targeting S. aureus in 

a rat model of experimental endocarditis. 

Methods 

Rats with catheter-induced aortic vegetations were inoculated with 105CFU of S. aureusLaus102. Six 

hours after inoculation, rats were treated with the phage cocktail (phages Sb-1 + P66 at 5.109PFU/mL 

each; 1 mL bolus in-jection followed by a 24h continuous infusion at 0,2mL/h) or saline (control). After 

24h, animals were sacrificed and bacterial and phage loads in vegetations were determined. 

Results 

Bacterial densities in vegetations of controls increased from 7.8 log10CFU/g at the onset of treatment 

to 9.8 log10CFU/g at 24h. Compared to controls at 24h, in phage-treated animals a significant 

(p<0.001) reduction of 2 log10CFU/g was observed (8.0 log10CFU/g). However, the bacterial load in 

vegetations after phage treatment remained similar to that of controls at the onset of treatment. 

Phage concentration in vegetations at 24h was 8.0 log10PFU/g. 

Conclusion 

In our experimental endocarditis model, phage therapy achieved a bacteriostatic effect on S. aureus 

growth in vegetations. This result could be explained by the multiplicity of infection (i.e, 

phages/bacteria ratio; MOI) of 1 reached at 24h in vegetations, which we believe is still low. 

Experiments are in progress to assess the activity of the phage cocktail at a higher MOI. 
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In vivo imaging of Candida glabrata invasive infections in mice 

 

 
Dr. Sanne Schrevens 1, Prof. Dominique Sanglard 1 
 
1. CHUV, Lausanne, Switzerland 

 
 

Background 

Candida species are the most common cause of hospital acquired fungal infections. Candida albicans 

is a major cause of different types of diseases in many, mainly immunosuppressed patients. The 

prevalence of Candida glabratainfections is increasing. It rapidly acquires antifungal resistance to the 

most used drug, fluconazole. In order to understand the progression of Candida diseases and 

antifungal efficacy, several animal models are used. Most of the work is carried out with C. albicans, 

and recently in vivo imaging techniques were incorporated. Utilization of such techniques can reduce 

the amount of required animals and allow spatio-temporal assessment of infections. However, very 

few examples of BLI have been reported in C. glabrata. 

Methods 

We optimized the expression of a red-shifted firefly luciferase (RS-LUC), which was previously adapted 

for C. albicans in two related C. glabrataclinical isolates, one of which is azole-susceptible (DSY562) 

and the other more resistant and more virulent (DSY565). 

RS-LUC was codon-adapted for C. glabrata and expressed under the control of several promoters. 

Biolumines-cence and protein expression were measured in vitro. 

This construct was tested using a model for invasive C. glabrata infection and the urinary tract infection 

model in mice. BLI was performed at different time points for both strains and for a C. albicans control 

in case of invasive infection. 

Results 

The pENO1 promoter was selected for in vivo testing. The emitted bioluminescent signals for C. 

glabrata were 10-fold lower than forC. albicans, due to two different factors: the lower expression of 

the luciferase in C. glabrata and the lower CFUs during infection. In the urinary tract infection model, 

clear luminescence could be observed in the bladder when more than 2000 cells were present. 

Conclusion 

BLI can be used to quantify C. glabrata infections in animal models, verifying virulence differences. We 

are currently further optimizing RS-LUC expression. 
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The role of the airway microbiome in respiratory diseases: an ecological point 
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Under the impetus of metagenomics, the fundamentals of respiratory microbiology are been totally 

reviewed, starting with the dogma of lung sterility. The paradigm shift from microbe to microbiome 

leads to a rewrite of standards, from microbial culture of respiratory samples, which must now take 

into account the importance of anaerobes, to the interpretation of results, which must take into 

account several bacterial species considered so far as salivary contaminants. 

The respiratory tract has its own specificities (anatomical, immunological, physiological) inducing a 

resident microbiota completely different from others, and whose homeostasis is complex. To decipher 

it well, it is interesting to apply the principles of microbial ecology, that is to say to consider the lung 

as an ecosystem, which allows to take into account the specificities of the host. 

After describing these new views on respiratory microbiology in healthy state, we will illustrate the 

characteristics of pulmonary dysbiosis by relying on major chronic respiratory diseases with underlying 

inflammatory and infectious components such as cystic fibrosis, COPD and asthma; examples of acute 

pulmonary infections such as VAP will also be discussed. We will review the diagnostic, prognostic and 

therapeutic perspectives brought by -omics (including culturomics).  

Microbiology has a great role to play in the future in monitoring patients with respiratory disease; it 

remains to prepare for it at best. 
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Honey bee gut microbiota – a versatile model for studying host-associated 
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Background: Specialized bacterial communities colonize the animal gut and impact health and disease 

of the host in manifold ways.  However, their complex composition presents a veritable challenge for 

elucidating fundamental aspects of gut microbiota function, ecology, and evolution. In my lab, we 

study the honey bee gut microbiota, a surprisingly simple, yet conserved gut community that is 

experimentally amenable and shows striking parallels to the mammalian system.  

Methods: We combine experimental and genomic approaches to systematically understand 

functioning and evolution of this specialized, host-associated community. In my talk, I will summarize 

recent projects, in which we applied metabolomics to disentangle functions of individual community 

members. I will also present a metagenomic approach to elucidate the structure and distribution of 

genomic diversity in the bee gut microbiota within and across different host species. 

Results: Our metabolomics results show how functions are partitioned within host-associated 

microbial communities. We provide evidence for cross-feeding between different bacteria and 

foraging on host-derived compounds by one particular community member. Our metagenomics 

analyses reveal that the honey bee gut microbiota is composed of a high degree of strain-level 

diversity. These strains seem to be able to coexist within bee colonies due to both niche partitioning 

and segregation into individual hosts. 

Conclusions: Our results suggest that (i) the bee gut microbiota carries out important metabolic 

functions that are likely to impact host health and (ii) that this specialized microbial community has 

evolved by both adaptive and neutral evolutionary process. 
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Pseudomonas protegens CHA0 transcriptome switches between root- 
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1. Plant Pathology Department. Federal Institute of Technology Zurich (ETHZ), 8092 Zürich, Switzerland 
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Background 

The Pseudomonas fluorescens group harbours bacteria which promote plant-growth and control soil-

borne fun-gal pathogens. Individuals from the P. chlororaphis and P. protegens species are also able to 

colonize the insect gut, invade the hemocoel, cause systemic infection and eventually kill them as 

shown for several insect species. Diverse factors have been demonstrated to be important for the 

insecticidal activity in these bacteria e.g. the Fit toxin, antimicrobials, chitinases, and the Type VI 

secretion system. However, it is unknown how coloniza-tion and pathogenesis develop within the 

insect and what functional traits determine insect- or root-associated lifestyles. To gain more insight, 

we aimed to investigate the transcriptome changes during insect colonization and the infection 

process. 

Methods 

We performed an RNA-sequencing to determine niche-specific transcriptomes of P. protegens CHA0 

by identi-fying differentially expressed genes in plant-root and insect backgrounds. Consequently, we 

compared tran-scriptomes of P. protegens CHA0 colonizing wheat-roots, Plutella xylostella after oral 

infection, and Galleria mellonella hemolymph after hemocoel injection. 

Results 

There are specific sets of genes expressed during each of the analyzed conditions. The colonization of 

P. xylotella by P. protegens CHA0 after oral infection seems to be independent of biofilm formation. 

Our results also showed high expression of hemolysin-like proteins which have been related to the 

cross from the gut into the hemocoel without disrupting the epithelium. 

In G. mellonellahemolymph, genes related to iron acquisition and fit toxin production are highly 

expressed in comparison to the other environments. Both traits are important for the bacterial 

multiplication in the hemolypmh and the eventual death of the insect. 

Conclusion 

P. protegensCHA0 changes the transcription profile to a pathogen or a beneficial interaction depending 

on the host. Altogether, these findings increase our knowledge on host colonization and pathogenesis 

mechanisms of fluoresecent Pseudomonas which will be important for future biocontrol applications. 
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Background 

In this study, we use the honey bee gut microbiota to investigate how closely related bacteria coexist 

in natural microbial communities. We focus on the abundant phylotype Lactobacillus Firm5. This 

phylotype has diver-sified into four different species, each of which harbors extensive strain-level 

diversity. Interestingly, all four species consistently coexist in individual bees. We hypothesize that this 

coexistence is facilitated by nutritional niche partitioning. 

Methods 

To test this hypothesis, we first investigated if strains of the four Firm5 species coexist in vitro, 

depending on the availability of nutrients derived from the honey bee diet. We then explored the 

metabolic profiles of 14 strains in the presence of these nutrients using untargeted metabolomics. 

Finally, we used RNA sequencing to investigate the genetic basis of species-specific adaptations to the 

bee diet. 

Results 

Our preliminary results show that the in vitro coexistence of closely related species tends to be more 

stable in the presence of honey bee diet-derived nutrients compared to simple sugars. Moreover, our 

metabolomics results reveal substantial differences in metabolic profiles between the four species, but 

also between certain strains of the same species. Therefore, we are currently carrying out a systematic 

screen for comparing patterns of coexistence for strains from the same or a different species. Finally, 

our RNA sequencing results show large differences in the expression of genes involved in carbohydrate 

transport and metabolism in response to diet. 

Conclusion 

Together these results show that coexistence of related bacteria in the honey bee gut is likely to be 

influenced by diet. 
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The evolution of the tubercle bacilli – a story of efficient host adaptation  

Roland Brosch 

 

Unité de Pathogénomique Mycobactérienne Intégrée, Institut Pasteur, 75015 Paris, France 

 

Recent new insights into the evolution of Mycobacterium tuberculosis (Mtb) and other tuberculosis-

causing mycobacteria are based on the spectacular advances linked to genomics and functional 

genomics. In particular, recent data on previously almost unknown mycobacterial species, as well as 

research on the rare Mycobacterium canettii strains allow to propose an evolutionary scenario in 

which the tubercle bacilli have evolved from low virulent mycobacteria into a clonal complex of highly 

virulent pathogens of mammalian hosts. It is discussed how this evolution is linked to the gain of 

selected features as well as the loss of genetic material, both representing crucial factors that may 

influence the survival and persistence of tubercle bacilli in given hosts. The findings of these studies 

are important for our understanding of the emergence of certain clades and strains and the putative 

selection criteria that seem to be involved in these processes. 
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Bacterial Toxin-Antitoxin (TA) systems are stress-responsive genetic modules usually composed of a 

stable toxin and a labile antitoxin. The antitoxin interacts with the toxin and inhibits it. Under certain 

stress conditions, the antitoxin is degraded by stress proteases, and the free toxin targets essential 

cellular processes such as replication or translation thus leading to growth inhibition. Mycobacterium 

tuberculosis, the causing agent of human Tuberculosis, encodes at least 79 putative toxin-antitoxin 

systems and it has been proposed that persistence induced by active toxins might be relevant for its 

pathogenesis. Tripartite TAC modules are atypical TA systems composed of a conserved two-

component TA that is specifically controlled by a molecular chaperone related to the canonical SecB 

chaperone known to facilitate protein export in bacteria. In this case, the SecB-like chaperone interacts 

with the TAC antitoxin and protects it from both aggregation and degradation, and is thus strictly 

required for neutralization of the toxin by the antitoxin. Herein we investigate the molecular 

mechanism by which TA systems become chaperone-addicted and present structural insights into the 

complex formed between the chaperone and the antitoxin. 
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Background 

The molecular clock and its phylogenetic applications to genomic data have changed how we study 

and under-stand one of the major human pathogens, Mycobacterium tuberculosis (MTB), the causal 

agent of tuberculosis. Genome sequences of MTB strains sampled at different times are increasingly 

used to infer when a particular outbreak begun, when a drug resistant clone appeared and expanded, 

or when a strain was introduced into a specific region. Despite the growing importance of the 

molecular clock in tuberculosis research, there is a lack of consensus as to whether MTB displays a 

clocklike behavior and about its rate of evolution. 

Methods 

Here we performed a systematic study of the molecular clock of MTB on a large genomic data set 

(6,285 strains), covering different epidemiological settings and most of the known global diversity. 

Results 

We found that sampling times below 15-20 years were often insufficient to 

calibrate the clock of MTB. For data sets where such calibration was possible we obtained a clock rate 

between 1x10 -8 and 5x10 -7 nucleotide changes per-site-per-year (0.04 - 2.2 SNPs per-genome-per-

35 year), with substan-tial differences between clades. These estimates were not strongly dependent 

on the time of the calibration points as they changed only marginally when we used epidemiological 

isolates (sampled in the last 40 years) or ancient DNA samples (about 1,000 years old) to calibrate the 

tree. 

Conclusion 

Additionally, the uncertainty and the discrepancies in the results of different methods were sometimes 

large, highlighting the importance of using different methods, and of considering carefully their 

assumptions and limitations. 
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Divergent evolution of Legionella RCC1 repeat effectors defines the range of 
Ran GTPase cycle targets 
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Background 

The Gram-negative bacterium Legionella pneumophila is an environmental organism that can cause a 

severe pneumonia termed Legionnaires’ disease. The opportunistic pathogen parasitizes free-living 

amoebae as well as macrophages and resides intracellularly within a distinct compartment, the 

Legionella-containing vacuole (LCV). L. pneumophila governs its interactions with host cells by 

secreting >300 different “effector” proteins. Some of these effectors contain eukaryotic domains, such 

as the RCC1 (regulator of chromosome condensation) repeats, and promote the activation of the small 

GTPase Ran. 

Methods 

Using bioinformatic, cell biological and biochemical approaches we aimed to characterize in detail the 

subcel-lular sites and mechanism of Ran activation by L. pneumophila. 

Results 

We discovered a conserved pattern of L. pneumophila RCC1 repeat genes, such that if two RCC1 repeat 

genes are present in a genome, one is split or otherwise mutated. Accordingly, strain Philadelphia-1 

contains two RCC1 genes implicated in bacterial virulence, legG1 and ppgA, while strain Paris contains 

only one, pieG. The RCC1 repeat effectors localize to different cellular compartments and target 

distinct components of the Ran GTPase cycle, including Ran modulators and the small GTPase itself. 

Yet, all RCC1 repeat effectors promote the activation of Ran, thereby enhancing pathogen vacuole 

motility and host cell migration. Moreover, pieG spans the corresponding open reading frames of 

legG1 and its adjacent gene, which upon addition of a single nucleotide are fused, thus encoding a 

protein with the binding characteristics of PieG. Hence, a point mutation in pieG split the gene, altering 

the host target of the corresponding effector. 

Conclusion 

These results indicate that divergent evolution of RCC1 repeat effectors alters the range of Ran GTPase 

cycle tar-gets, and the modulation of different components of the cycle tunes Ran activation during 

Legionella infection. 
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Gene editing in Candida species using CRISPR/Cas 
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Background: Candida species are a major cause of infection worldwide. The most common species 

vary with geographical location and with patient population. Candida parapsilosis infections are more 

common in the very young, and Infection with Candida tropicalis is particularly common in South 

America and Asia. Because most pathogenic Candida species are asexual and have diploid genomes, 

classic gene disruption methods are difficult to implement. 

 

Methods: We developed a simple and efficient plasmid-based CRISPR-based gene editing system that 

can be applied in the C. parapsilosis species group, including the sister species Candida 

orthopsilosis and Candida metapsilosis. We have also constructed a separate plasmid-based system for 

gene editing in C. tropicalis.  

 

Results: We used genotype/phenotype analysis to identify specific variants in C. parapsilosis, C. 

orthopsilosis and C. tropicalis, and we reconstituted the phenotype (including drug resistance) in other 

genetic backgrounds using CRISPR. We used CRISPR to complement gene function, to add molecular 

barcodes, and to add tags for ChIP experiments. In addition, we show that heterozygous mutations can 

be generated, either by careful selection of the distance between the polymorphism and the Cas9 cut 

site, or by providing two different repair templates at the same time. 

Conclusions We have developed CRISPR systems suitable for large-scale gene disruption in Candida 

species, and we used it to interrogate variants associated with drug resistance and other phenotypes. 
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Structural and mechanistic insights into prokaryotic CRISPR-Cas systems 
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In prokaryotes, the CRISPR-Cas system functions as an adaptive system to provide resistance against 

molecular parasites such as viruses and other mobile genetic elements. RNA-guided effector nucleases 

associated with CRISPR-Cas systems have been repurposed as powerful tools for precision 

genome editing in eukaryotic cells and organisms. My prior work demonstrated that the CRISPR-

associated protein Cas9 functions as a programmable DNA-cutting enzyme whose sequence specificity 

is determined by a short guide RNA molecule, and subsequently demonstrated that the enzyme can 

be programmed to induce double-strand DNA breaks in cultured human cells, paving the way for 

CRISPR-based genetic engineering. In my research group at the University of Zurich, our current work 

focuses on studying the molecular mechanisms of Cas9 and other CRISPR-associated nucleases using 

a combination of structural, biochemical and biophysical approaches. To this end, we initially 

determined the three-dimensional structures of Cas9 in complex to a guide RNA and target DNA, 

revealing the atomic interactions underpinning the recognition of a short motif in the substrate DNA 

(the protospacer adjacent motif, PAM), which is necessary to facilitate strand separation in the DNA 

and guide RNA hybridization. These studies have established a structural framework for engineering 

novel Cas9 variants with altered PAM specificities. More recently, we have focused on Cas12a 

(Cpf1), another RNA-guided nuclease enzyme that has emerged as a complementary genome editing 

tool to Cas9. The crystal structure of Cas12a bound to a guide RNA shows that, like Cas9, Cas12a 

structurally preorganizes the seed sequence of the guide RNA to facilitate target DNA recognition. In 

turn, structures of Cas12a bound to a guide RNA and a double-stranded DNA target capture nuclease 

in a pre-cleavage state, revealing the mechanism of R-loop formation. Together with supporting 

biochemical experiments, the structures reveal that Cas12a contains a single nuclease active site that 

sequentially cleaves both strands of the target DNA in a defined sequential order. Collectively, our 

studies provide a mechanistic foundation for understanding the molecular function of CRISPR-based 

genome editor nucleases and for the on-going development of CRISPR-Cas genetic engineering for 

biotechnological and therapeutic applications.  
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opportunistic human pathogen S. pneumoniae 
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Background 

CRISPR systems provide bacteria and archaea with adaptive immunity against viruses and plasmids by 

detection and cleavage of invading foreign DNA. Modified versions of this system can be exploited as 

a biotechnological tool for precise genome editing at a targeted locus 

Methods 

In this study, we develop and construct a novel gene expression platform; a non-integrative , plasmid 

vector, that carries the CRISPR system for an RNA-programmable, high throughput genome editing in 

Streptococcus pneumoniae, an opportunistic human pathogen and the causative agent of pneumonia, 

meningitis, and acute otitis media. 

The main goal of this project is to establish a framework for rational engineering of the CRISPR toolbox 

in S. pneumoniae and to use it to make a first start at a minimized pneumococcal strain with all the 

virulence factors removed, with the scope to finally determine the minimal requirements for 

pneumococcus to become virulent and cause diseases. 

Results 

Specifically, we demonstrate a genetic system for making targeted, marker-less gene knockouts and 

large genome deletions, employing a CRISPR/Cas9-mediated counterselection. After a precise double-

stranded break (DSB) is introduced, the cells’ DNA repair mechanism of Homology-directed repair 

(HDR) pathway is being ex-ploited. This is achieved through the transformation of a template DNA 

fragment that will recombine in the genome and eliminate recognition of the target of the 

endonuclease. 

Conclusion 

Hereby, we demonstrate that we have developed a successful genome deletion system that performs 

tailor-made target deletions with very high efficiency and accuracy. 
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Simple and ubiquitous phage assemblages coexist with its bacterial hosts in 
the honey bee microbiota. 
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Background 

Phages are effective bacterial predators that can potentially have strong ecological effects on microbial 

popula-tions such as host extinction, host diversification or community homogenization. The honey 

bee gut microbiota is an emerging model system to study host-microbiome interactions, and here we 

aimed to characterize for the first time phage assemblages in the honey bee gut microbiota and to 

determine their interactions with their bacterial hosts. 

Methods 

We sequenced and analyzed two phage metagenomes from two different hives and predicted 

prophages from all available sequenced genomes from the honeybee gut microbiota, and predicted 

their hosts by comparing them against our prophages, a viral reference database, and by analysing 

their CRISPr spacers. In parallel, we obtained nine single phage isolates directly from honey bee guts, 

sequenced their complete genomes and constructed a host-specificity matrix against a culture 

collection of 100 strains. 

Results 

We identified 198 trusted viral contigs in the metagenome. Network analyses grouped the 

metagenomic viral contigs in 44 clusters, and prophage contigs in 98 clusters. The most abundant 

clusters corresponded to phages from Bifidobacteriumand Lactobacillus, with phages infecting 

Gilliamellaand Bartonelladetected in lower abun-dances. These viral clusters are persistent across time 

and space, since they were also detected in other metage-nomic datasets from the honeybee gut. 

We recovered 14 novel phage isolates infecting strains of Bifidobacterium asteroides, from seven 

phage pop-ulations: three Podoviridae and four Siphoviridae. Their complete genomes clustered with 

four of the most abundant metagenomic viral clusters, sharing ~90% of their sequences with an 

average nucleotide identity higher than 95%, meaning they belong to the same viral populations. 

Conclusion 

The host-specificity matrix show a nested pattern, with few phages infecting all bacteria and few 

bacteria being susceptible to all phages. We present a robust framework to assess the effects of phage 

assemblages on microbial communities in vivo. 
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Background 

Non-targeted sequencing approaches such as next generation sequencing (NGS) have led to the 

detection of a plethora of “new” viruses and allow analyses of whole viral communities. It has become 

clear that interactions within and between viral communities and their “neighbours” such as bacteria 

and fungi may significantly influence health and disease in humans and animals alike. 

Methods 

Faecal samples and nasal swabs from pigs and cattle were relatively enriched for virus particles and 

subjected to NGS on an Illumina NextSeq 500 sequencer. To analyse the bacterial diversity, 16S PCR 

was performed from the same samples and the products sequenced on an Illumina MiSeq platform. 

Specific real-time PCRs were performed to quantify the viral genomes and compare them to clinical 

findings. 

Results 

We compared the viruses present in faecal samples of 50 healthy and 50 diarrheic piglets. We found 

Rotavirus A to be associated with diarrhoea and several viruses, mainly of the group of circular rep-

encoding single stranded (CRESS) DNA viruses strongly associated with “health” and negatively 

correlated with Rotavirus. In a second project, the dynamics of viral and bacterial communities before 

and after mixing cattle of three herds in a new stable were studied. While the faecal virome changed 

relatively quickly, the nasal microbiome stayed more stable. Several factors influencing the 

composition of the microbial communities were determined. 

Conclusion 

Preliminary data point to the existence of “commensal” viruses in pigs that are associated with health 

and may be markers of a balanced virome/microbiome or even positively influence gut health. Hence, 

studying viral communities and their dynamics in livestock animals may improve not only animal health 

and productivity but increase our understanding of disease pathogenesis and the role of “new” viruses 

generally. 
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Background: 

Bacterial pneumonia remains a major complication following viral infections of the upper and lower 

respiratory tract until today. This affects primarily high-risk groups of patients in hospital settings, 

among them elderly, immune compromised and children. The reasons for the outgrowth of 

pathobionts are still insufficiently understood and likely multi-factorial. Destruction of the epithelial 

barrier, induction of pro-inflammatory cytokines and breakdown of mucus were implicated in 

promoting secondary bacterial infection. Here we propose that viral infections weaken the natural 

shield posed by commensal bacteria against invading bacterial pathogens. 

Methods: 

We used 16S rRNA gene specific next generation sequencing to determine the composition of lung and 

intestinal microbiota following influenza A virus infection in a mouse model. This was complemented 

by culturing of bacteria from organ homogenates and quantitative PCR for specific phyla. Finally, we 

used two bacterial super infection models to assess the effect of microbiota on bacterial super 

infection. 

Results: 

Influenza A virus infection transiently alters respiratory and intestinal microflora. These changes revert 

in parallel to viral clearance, indicating that acute infections do not permanently shape fully 

established, adult microbial communities. However, at the peak of viral pathogenicity we found a 

drastic reduction of bacterial content in the small intestine and outgrowth of Enterobacteriaceae in 

the respiratory tract. We could demonstrate that these changes not only coincide with increased 

sensitivity to bacterial infection of the lung and intestine, but are also causative for better growth 

conditions of intestinal or respiratory bacterial pathogens. At the same time we found that therapeutic 

treatment of virus-infected mice with certain commensal bacteria reduces the burden of bacterial 

super infection. 

Conclusions: 

Our data shed light on the complex ecology of commensal and pathogenic bacteria and how viral 

infections disturb the natural host protection against bacterial pathogens by misbalancing local and 

systemic microbiota. 
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Background 

Viruses of bacteria (phages) differentiate their prey at the species or serovar level and provide 

excellent tools for diagnostics, remediation, and targeted manipulation of bacterial communities. Yet, 

identifying phages with desired host ranges is labor-intensive and constitutes a major bottleneck in the 

development of phage-based biologics. 

Methods 

• Synthetic biology 

 

• X-ray crystallography 

Results 

Using Listeria phage PSA, we present a synthetic biology blueprint for the development of phage 

scaffolds with tunable host specificities. These approaches rely on targeted modification of phage-

encoded receptor binding proteins (RBPs), which serve as the primary host range determinants. In this 

study, we identify Gp15 as the PSA RBP and construct a synthetic phage library featuring sequence-

randomised Gp15 proteins, from which host range mutants are isolated and subsequently integrated 

into a synthetic, polyvalent phage with extended host range. To enable rational design of chimeric 

RBPs, we determined the crystal structure of the receptor-binding carboxy-terminus of Gp15 at 1.7 Å 

resolution, and employed bioinformatics to identify other, prophage-encoded Gp15-like RBPs with 

variable, carbohydrate-specific binding domains. A combined sequence- and structure-guided 

approach enabled the exchange of heterologous RBP domains at structurally conserved boundaries 

within Gp15 to generate synthetic phage chimeras with altered, yet predictable host-ranges. 

Conclusion 

Using a repertoire of engineering approaches, we address one of the major difficulties restricting the 

imple-mentation of phage-based biologics; the narrow host range of most naturally occurring phage 

isolates. We create synthetic, strictly lytic phages with extended and predictable host specificities and 

increased antimicro-bial activity, all using a single, well characterized virus backbone. We envision 

these transferable strategies will facilitate the development of phage biologics based on a limited 

number of standardised virus scaffolds. 
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Background 

Metagenomic sequencing can capture the full spectrum of viral pathogens in a clinical specimen and 

has the potential to become a rapid, all-in-one solution for virus diagnostics. To date, clinical 

application is still in an early phase as current workflows are technical demanding and methodological 

limitations remain. Here, we evaluated the impact of viral metagenomics for cases analyzed over two 

years in a tertiary diagnostics unit. 

Methods 

Virome analysis was performed upon request by the treating clinician in 71 cases, where the etiology 

of in-fection remained unknown after routine diagnostic testing or the initial differential diagnosis was 

very broad. Clinical specimens were analyzed by high-throughput metagenomic sequencing in 

separate reactions for DNA and RNA viruses. Results obtained by metagenomic analyses were 

compared to the results and the workload of conventional routine testing. 

Results 

Over two years, 113 specimens from 71 patients were tested by virus metagenomic sequencing. The 

main sam-ple types were blood (30%), cerebrospinal fluid (30%) and throat swabs (12%). In the 

majority of the investigated cases viral encephalitis/meningitis or respiratory infection was suspected. 

In parallel to metagenomic sequenc-ing, conventional virus diagnostic tests were performed (mean 20 

individual tests/patient). Metagenomic se-quencing detected viruses in 28 cases (39%). These included 

viruses that were confirmed by routine diagnostics but in multiple cases also revealed virus infections 

that were not included in the selected diagnostic tests (e.g. Toscana virus, tick-borne encephalitis virus, 

Pegivirus C or HIV-1 in cerebrospinal fluid). 

Conclusion 

Two years’ experience of metagenomic sequencing in a tertiary diagnostics unit demonstrated several 

advan-tages of an untargeted approach for virus diagnostics, highlighting the potential as first-line 

diagnostic tool. 
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Molecular diagnostics of bloodstream infections: beyond PCR  
 
Yannick Charretier¹  
 
¹ Genomic Research Laboratory, Service of Infectious Diseases, Geneva University Hospitals, Geneva, Switzerland  

 
Rapid diagnostic tests are long-awaited to speed up the time-to-result in the clinics. A distinct 

advantage of isothermal amplification over PCR is the amenability to simple implementation in a 

microfluidic format and to complete automation. These two hallmarks are anticipated to reduce both 

the instrumental and product costs and to extend the range of applications. Amongst isothermal 

techniques, Loop-mediated isothermal amplification (LAMP) technique amplifies DNA with high 

specificity, efficiency and rapidity. The goal of this study was to develop a simple protocol and a Gram-

positive panel based on LAMP technology for the rapid analysis of positive blood culture clinical 

samples.  

 

LAMP experiments were performed in 96-wells microplate format. The fluorescence was monitored 

on a generic real-time qPCR system. Four lysis protocols were evaluated based on gDNA extracts and 

using representative Gram-positive bacteria. The impact of heat, the best dilution and the interest of 

filtration/centrifugation steps were studied using spiked blood samples in 10-fold dilution series. 

Positive blood culture clinical samples of patients with bloodstream infections associated with Gram-

positive pathogens were obtained in the routine and compared to the LAMP-based molecular method.  

 

Osmotic and thermal shocks, and glass-bead based lysis gave similar results for S. pneumoniae and E. 

faecalis. For S. aureus, the results were slightly delayed for the osmotic shock. Heat had detrimental 

impact on LAMP in spiked blood cultures. The centrifugation step had no impact. The filtration step 

delayed the amplification only for S. pneumoniae and not for S. aureus and E. faecalis. LAMP-based 

molecular results were consistent with conventional results.  

 

The detection of microorganisms from blood culture medium usually requires extensive sample 

purification and removal of inhibitors. The results showed that heating, centrifugation and filtration 

were dispensable allowing a simple implementation in a microfluidic device. The LAMP panel gave a 

complete agreement to the conventional workflow. 
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Implementation of a CRISPR-Cas based revolutionary technology as diagnostic 
tool for viral detection 
 
Laurent Kaiser and Adriana Renzoni 
 
Geneva University Hospital, Service of Infectious Diseases, Geneva, Switzerland 

 
Most current diagnostic techniques allow for rapid, sensitive and specific detection, however, these 

techniques are impossible to apply in an inexpensive, portable form or with a minimal requirement of 

technical skills. 

 

We are interested in an vitro nucleic acid detection platform based on specific nucleic acid 

amplification using a specific CRISPR-Cas system. This specific CRISPR-Cas detection system seems to 

be rapid with attomolar (10-18) sensitivity, highly specific and capable of detecting microbial nucleic 

acids in human serum or urine samples. The most impressive potential of this technology is its capacity 

of nucleic acid detection at room temperature, even after CRISPR-Cas lyophilisation and spotting on 

paper, portable and applicable in the field thus exhibiting a high potential for point of care (POC) 

testing. 

 

The low technical skills needed to apply this diagnostic tool, low cost and its potential development as 

a portable format, are the most important characteristics to implement this technology in low income 

countries as a POC diagnostic tool. 

We are developing this technology in our hospital having the future interest in applying this technolgy 

for viral detection and also to contribute somehow with point-of-care testing in development 

countries. 
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Rapid diagnosis of bloodstream infections and antibiotic resistance 
profiling from positive blood cultures using real-time whole genome 
sequencing. 

 
 
Dr. Ferdinando Bonfiglio 1, Ms. Daniela Lang 2, Mr. Eric Ulrich 1, Dr. Daniel Wuetrich 2, Dr. Helena Seth-Smith 2, Prof. Richard 
A. Neher 1, Dr. Adrian Egli 2 
 
1. University of Basel, Basel, Switzerland 
2. University Hospital Basel, Basel, Switzerland 
 
 

Background 

Bloodstream infections are a major cause of death and their increasing incidence carry a strong 

demand for rapid diagnosis, essential for a successful therapy. In this study we tested the potential of 

real-time long read Nanopore sequencing to accelerate species identification and to predict drug-

susceptibility via a culture-independent approach. 

Methods 

Three positive blood cultures were obtained from routine diagnostics and three different DNA 

extraction kits tested (named kit1, kit2 and kit3 in this study). We also compared two different sample 

processes (with/without enrichment gel centrifugation) prior to DNA extraction. Libraries were 

prepared using the SQK-LSK108 kit and sequenced on a MinION device. After base-calling (Albacore), 

reads were passed to Centrifuge for taxonomic assignment and antibiotic-resistance genes (ARGs) 

were detected using KMA against the NCBI resistance genes database. Bioinformatics predictions were 

compared to phenotypic testing of the isolates (VITEK2, bioMérieux). 

Results 

All tested conditions were assessed using various metrics and kit3 resulted the best in terms of DNA 

concentra-tions and sequencing quality. Gel centrifugation prior to extraction did not result in 

significant improvements. An average of 56,000 reads per run were obtained after 1 hour of 

sequencing, and the pathogens in each sample, namely E. coli, K. pneumoniae and S. aureus, could be 

correctly identified in real-time. ARG screening indicated the presence of 

cephalosporin/penicillin/quinolone resistance within the K. pneumoniae sample (compatible with an 

extended spectrum beta-lactamase producing phenotype), penicillin resistance within the E. coli sam-

ple and sulfonamide resistance within the S. aureus sample. 

Conclusion 

Bioinformatic predictions confirmed the diagnoses and results from phenotypic testing of the 

corresponding isolates and pointed, in some cases, to additional resistance mechanisms. The workflow 

developed in this study is rapid and accurate and has the potential to significantly impact on clinical 

practice. 
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Typing of Salmonella isolates by Fourier Transform Infrared (FTIR) 
Spectroscopy 

 
 
Dr. Miriam Cordovana 1, Dr. Norman Mauder 2, Dr. Stefano Pongolini 3, Dr. Laura Soliani 3, Dr. Simone Ambretti 1, Dr. Markus 
Kostrzewa 2 
 
1. University Hospital of Bologna Policlinico Sant’Orsola-Malpighi - Unit of Microbiology,  
2. Bruker Daltonik GmbH, Bremen, Germany 
3. Risk Analysis and Genomic Epidemiology Unit Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia-

Romagna, Parma, Italy 

 

 

Background 

Salmonella enterica represents a major public health burden worldwide. The differentiation at infra-

species level is crucial for epidemiological investigations and control of foodborne outbreaks. Several 

methods are widely used for this purpose, but they all are laborious and cost-intensive. 

Fourier transform infrared spectroscopy (FTIRS) has been successfully applied both for bacterial 

species iden-tification and for typing at different infra-species level. 

In this study, we investigated the discriminatory power of the FTIRS for S. enterica typing, in 

comparison with classical serotyping methods based on somatic and flagellar antigens. 

Methods 

A total of 128 well characterized clinical and foodborne S. entericaisolates (belonging to 19 different 

serogroups) were analysed by the IR Biotyper system (IRBT, Bruker Daltonik). 

Spectra were acquired in transmission mode from dried bacteria, that had been suspended in 

water/ethanol, placed on a silicon sample plate, in three technical replicates. 

Using the IRBT software, spectra relation within a wavenumber range from 1300 to 800 /cm was 

analysed ap-plying hierarchical cluster analysis (HCA) with Euclidean metric and single linkage (Fig. 1 – 

dendrogram). 

Results 

Congruence of IR Biotyper HCA and O-serogroups was evaluated with adjusted Wallace algorithm, 

indicating that IRBT can predict the O serogroup with 95% accuracy. 

19 different serogroups were clustered separately with a threshold set at 0.20. In addition, at a lower 

threshold, further intra-serogroup clustering was possible for some serotypes, among them 

particularly relevant was the separation of S.Typhi from the other O:9 serotypes included in the study. 

Conclusion 

IR Biotyper enabled an accurate discrimination of Salmonella entericaisolates, at serogroup and in 

some cases sub-serogroup level. This technique proved to be a reliable, fast, high throughput and low-

cost alternative typing methodology, suitable for any kind of microbiology laboratory. 
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Selection of horizontal gene transfer fitness 

Jan Roelof van der Meer1, Andrea Vucicevic1, Roxane Moritz1, Xavier Richard1,2, Andrea Daveri1, Nicolas Carraro1 
1University of Lausanne, Switzerland, 2University of Fribourg, Switzerland 
 

Background: 

Horizontal gene transfer is arguably one of the most important mechanisms for bacterial evolution, leading 

to the single-step rapid distribution of dozens to hundreds of genes with potential adaptive benefit, such 

as resistance to antibiotic or other toxic compounds, or productive catabolism of complex carbon 

substrates. While the importance of horizontal gene transfer is widely appreciated, it is less acknowledged 

that the mechanisms and process of horizontal gene transfer constitute an ecological and cellular balance 

between fitness optimisation of a selfish DNA and its bacterial host.  

Methods, Results and Conclusions: 

On the basis of studies of an integrative and conjugative element (ICE) in Pseudomonas we will illustrate 

here the manifold and subtle regulatory, cellular and mechanistic details of an ongoing process, which tends 

to select for maximum lateral distribution of the ICE while minimising host effects. We will show how the 

ICE manipulates and transforms the host cell to effective ICE-DNA transfer machines, but is only able to do 

so in a small proportion of cells in the population, at the cost of producing host cells that are no longer able 

to divide. As such, we find that the evolutionary mechanism of horizontal gene transfer itself is subject to 

selection and adaptation, even at the smallest scale of the individual cell. 
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Antibiotic resistance and the water cycle – anthropogenic impact and natural 
reservoir 
 

Helmut Bürgmann1 
 

1 Eawag: Swiss Federal Institute of Aquatic Science and Technology, Switzerland 

  
Antimicrobial resistance is an urgent public health problem of considerable complexity that requires 

multidisciplinary approaches to understand and hopefully control. The realization that the problem 

has roots beyond its central medical and epidemiological aspects has motivated the global adaptation 

of a one-health approach that takes humans, animals, the environment, and their interactions into 

account. The environment needs to be considered in various roles: as a source of resistance 

mechanisms, as a recipient and conveyor or resistance determinants from and to humans, and as a 

site of resistance evolution. Aquatic environments play a particularly important role as they connect 

multiple environments and intersect with a multitude of human uses. Sewage and wastewater 

treatment plants (WWTP) are of particular interest, as fecal microbiomes and antimicrobial agents 

from human populations mix with activated sludge microbiomes before eventually being released into 

aquatic ecosystems. Several years of research have revealed that traditional biological WWTP play an 

ambivalent role: On the one hand, they are an important barrier, reducing the high loads of resistant 

bacteria in sewage by orders of magnitude. The amounts of resistance determinants released into 

Swiss surface waters are therefore typically not large enough to justify immediate health concerns. On 

the other hand, WWTP were shown to be sites of active resistance gene expression and positive 

enrichment of resistance determinants in the microbial community, probably partly under control of 

antibiotic concentrations. The WWTP resistome is also distinct from the human gut microbiome, highly 

mobilized, and influenced by horizontal transfer of resistance genes. Thus, it is a potential source of 

novel or rearranged resistance determinants. WWTP effluent remains a significant source of resistance 

determinants to surface waters, therefore our recent research investigates the transport behavior of 

released resistance determinants in receiving rivers and their potential to invade various microbiomes 

of the river ecosystem.  
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Whole genome sequencing of high-risk clones of OXA-48-producing Klebsiella 
pneumoniae from the veterinary setting in Switzerland 

 
 

Mr. Michael Brilhante 1, Dr. Aurelien Nigg 1, Dr. Sonja Kittl 1, Dr. Helene Rohrbach 2, Dr. Valentina Dazio 2, Dr. Simone Schuller 
2, Mr. Mathieu Clement 3, Dr. Andrea Endimiani 3, Dr. Stefanie Gobeli-Brawand 1, Ms. Sophie Schmidt 4, Dr. Barbara Willi 4, 
Prof. Vincent Perreten 1 
 
1. Institute of Veterinary Bacteriology, University of Bern, Bern, Switzerland 
2. Department of Clinical Veterinary Medicine, University of Bern, Bern, Switzerland 
3. Institute for Infectious Diseases, University of Bern, Bern, Switzerland 
4. Clinic for Small Animal Internal Medicine, University of Zurich, Zurich, Switzerland 

 

Background 

Carbapenem-resistant Enterobacteriaceaehave been rarely reported in the veterinary setting. From 

August 2018 to January 2019, carbapenemase-producing-Klebsiella pneumoniae(CPKp) was found in 

six samples obtained from pets suffering from nosocomial infections, one rectal carriage and in the 

environment (n=15) of a veteri-nary clinic. Here, we describe their resistance profiles, genetic 

characteristics, and clonality. 

Methods 

Isolates were identified by MALDI-TOF MS. MIC of antibiotics was measured by microdilution using 

Sensititre microplates, following EUCAST guidelines/interpretation criteria. Reads obtained from both 

Illumina and Ox-ford Nanopore technologies were assembled using Unicycler. Genomic data were 

analyzed using tools from Center for Genomic Epidemiology (resistance genes, sequence type, 

plasmids), ISfinder, Kaptive, Kleborate, Pas-teur Database and Seqsphere+ (cgMLST). 

Results 

cgMLST revealed that 5/6 CPKp from nosocomial infections were highly related to the 15 

environmental iso-lates and belonged to ST11. The remaining two clinical isolates belonged to ST307 

and showed high genetic relatedness. The ST11 isolates were resistant to chloramphenicol, 

ceftazidime, cefotaxime, ertapenem, gen-tamicin, ciprofloxacin, and sulfamethoxazole. The ST307 

isolates presented a similar phenotype (except for chloramphenicol resistance), but were additionally 

resistant to tetracycline, cefepime and trimethoprim. All isolates carried a 63-kb IncL/M plasmid 

encoding the carbapenemase gene blaOXA-48. The ST11 isolates carried IncR multidrug resistance 

(MDR) plasmids (56kb to 49kb) harboring other genes conferring resistance to amino-glycosides, beta-

lactams, fluoroquinolones, sulphonamides and chloramphenicol. The ST307 isolates carried a 156kb 

MDR IncFIB(K) plasmid with similar resistance genes and harbored additional ESBL, tetracycline and 

trimethoprim resistance genes. All isolates presented the virulence genes for type 3 pili and 

yersiniabactin. 

Conclusion 

This study demonstrated that a major clone of CPKp was causing nosocomial infections in pets and was 

also present in the nosocomial environment. These isolates were extensively drug-resistant and 

belonged to human high-risk clones. Preventive infection control measures and strict hygiene 

protocols are crucial in veterinary hospitals to avoid further dissemination and infections. 

 
*Student Paper 
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Bacterial plasmid transfer affected by fragmented aqueous habitats in porous 
media 

 
 
Dr. Robin Tecon 1, Prof. Dani Or 1 
 
1. ETH Zürich, Zürich, Switzerland 

 

Background 

Horizontal transfer of plasmids among bacterial populations is critical to genetic exchange and 

adaptation to environmental stresses. Studies have examined how bacterial cell density, donor-

recipient ratio and nutrient availability affect plasmid transfer rates in homogeneous cultures. The 

insights are useful, however, they often neglect the ubiquitous physical heterogeneity of natural 

microbial habitats such as soil environments. Our hy-pothesis is that unsaturated and dynamic water 

conditions prevailing in most soils lead to fragmentation of the aquatic bacterial habitat, which could 

enhance plasmid spread through local (microscale) higher cell densities with reduced competition. 

However, the biophysical processes at play eschew quantitative observations at the cell level owing to 

soil complexity and opacity. 

Methods 

We report and new microfluidic chip comprised of connected microhabitats that permit external 

control of aqueous fragmentation and observations at the single-cell level. These elements were used 

to quantify conju-gation events in the microchip at various scales as function of fragmentation 

dynamics. We used the soil bac-terium Pseudomonas putida as donor and recipient of a conjugative 

plasmid carrying a tetracycline resistance gene, while a tagging system with autofluorescent proteins 

allowed us to distinguish donors and transconju-gants with epifluorescence microscopy. 

Results 

We successfully generated various patterns of aqueous fragmentation in the microchips, hence 

resulting in disconnected aqueous habitats for the bacteria. Plasmid transfer rate in individual 

microhabitats was linked to local cell densities as well as aqueous and gas phase distribution. 

Conclusion 

This study highlights the importance of microhydrological processes that affect the ecology and 

evolution of bacteria in natural soil habitats. 
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Natural Products from Predator-Prey Interactions 
 

Martin Klapper, Hans Knöll Institute, Jena, Germany; Sebastian Götze, Hans Knöll Institute, Jena, Germany; Johannes Arp, 

Hans Knöll Institute, Jena, Germany; Robert Barnett, Hans Knöll Institute, Jena, Germany; Pierre Stallforth, Hans Knöll 

Institute, Jena, Germany 

 

Background: 

The search for new bioactive natural products has prompted scientists to exploit environmental niches 

in which the production of these compounds is ecologically motivated. Microbial predator–prey 

interactions are particularly rich sources of natural products. We describe one such interaction in 

which bacterivorous amoebae and their prokaryotic prey meet.  

Methods: 

We use a combination of chemical, microbiology, and molecular biology approaches to identify natural 

products that are crucial in microbial predator-prey interactions. 

Results: 

Here, we describe a variety of natural products that show amoebicidal activity (Fig. 1), along with 

investigations into their biosynthesis and regulation. 

 

Amoebae are voracious and ubiquitous predators to bacteria that cause constant depletion of huge 

bacterial reservoirs. This puts both organisms under strong evolutionary selection pressure: the 

bacteria have evolved mechanisms to prevent grazing and the amoebae must counteract or surmount 

these mechanisms in order to survive.  

 

 

 

 

Figure 1. Structures of anikasin1 (with X-ray crystal structure) and pyreudione A.2  

1. Götze, S.; Herbst-Irmer, R.; Klapper, M.; Görls, H.; Schneider, K. R. A.; Barnett, R.; Burks, T.; Neu, U.; 
Stallforth, P. ACS Chem. Biol. 2017, doi: 10.1021/acschembio.7b00589 Epub ahead of print. 

2. Klapper, M.; Götze, S.; Barnett, R.; Willing, K.; Stallforth, P. Angew. Chem. Int. Ed. 2016, 55, 8944-8947 
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Identifying and accessing bioactive natural products from uncultivated 
bacteria 
 

Prof. Jörn Piel 

 

ETH Zürich, Zürich, Switerland 

 

Background 

Most of bacterial life is functionally unexplored. Such microbial dark matter includes numerous deep-

branching taxa that lack cultivated representatives and live in diverse habitats. 

Methods 

Using bioinformatic, metagenomic, and single-cell-based mining strategies, we and collaborators 

investigate whether this massive phylogenetic and ecological diversity is a resource of chemical 

novelty as a basis for new therapeutics. 

Results 

We have previously reported 'Entotheonella' symbionts of marine sponges as the first chemically 

"talented" producer taxon from uncultivated life.  These organisms belong to the new candidate 

phylum 'Tectomicrobia' and harbor numerous biosynthetic pathways that have no counterparts in 

classical bacterial producer groups, thus offering considerable pharmaceutical potential. The talk will 

present recent insights into the unusual metabolism of these and other hidden producers from 

uncultivated biomes. Using the highly idiosyncratic polytheonamides as an example, opportunities and 

challenges will be addressed of accessing non-canonical natural products from uncultivated organisms 

that are only distantly related to available expression hosts. 

Conclusion 

The data support the widespread occurrence of bacterial producers within microbial dark 

matter, suggesting that the therapeutic potential of prokaryotes is largely untapped. 
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Sweet mycoplasmas: characterization of the polysaccharide pathway of 
Mycoplasma mycoides subsp. capri (Mmc) using synthetic genomics 
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Switzerland 
2. International Livestock Research Institute, Old Naivasha Road, PO Box 30709, 00100 Nairobi, Kenya 
3. Department of Genetics, University of Alabama at Birmingham, Birmingham, Alabama, United States 
4. Interfaculty Bioinformatic Unit, Department of Biology, University of Bern, PO Box, CH-3001 Bern, Switzerland 
5. Synthetic Biology &amp; Bioenergy, J. Craig Venter Institute, Rockville, United States 
6. INRA and University of Bordeaux, UMR 1332 Biologie du Fruit et Pathologie, F-33140 Villenave d’Ornon, France 
7. Division of Veterinary Anatomy, University of Bern, PO Box, CH-3001 Bern, Switzerland 
8. Department of Genetics, Department of Microbiology, University of Alabama at Birmingham, Birmingham, Alabama, 
 United States 

 

Background 

Mycoplasma mycoides spp. are pathogenic bacteria that lack a cell wall but are capable of producing 

both capsular and secreted polysaccharides consisting of galactofuranose homopolymers (galactan). 

Galactan has been shown to be involved in many aspects of the mycoplasma’s lifestyle including 

growth, adhesion to host cells and immune evasion. More recently, galactan was identified in vivo as 

one of the main virulence traits in Mycoplasma mycoides subsp. capri (Mmc). The work presented here 

describes the characterization of the galactan production pathway in Mmc. 

Methods 

First, candidate genes potentially involved in this pathway were identified in silico using comparative 

genomics. A series ofMmc isogenic mutants were constructed using in-yeast synthetic genomics 

techniques and whole genome transplantation. Growth and membrane integrity of all the mutants 

were characterized in vitro. Then, gas chromatography-mass spectrometry (GC-MS) was used to 

determine the key enzymes essential for galactan production. A subset of enzymes were tagged and 

polyclonal antibodies were developed in order to assess their subcellular localization. 

Results 

Fourteen isogenic Mmc mutants targeting 12 different proteins were successfully constructed. After 

in vitro analyses, seven mutants were characterized with slow growth and no/reduced galactan 

production compared to the Mmcparental strain. Among them, Mmc mutants lacking an UDP-

galactopyranose mutase, a glycosyl-transferase protein and an O-sialoglycoprotein, were the most 

severely affected. These enzymes play a crucial role in different stages of the capsule production in 

Mmc and further investigations are ongoing to assess their precise function and cellular localization. 

Conclusion 

This work demonstrates the power of synthetic genomics techniques applied to the study of 

mycoplasmas. It also lays the foundations for the production of improved glycoconjugate vaccines and 

the use of Mmcas a model organism for the heterologous expression and production of 

polysaccharides for Gram-positive bacteria. 
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Short chain fatty acids destabilize Salmonella enterica virulent 
subpopulation development 

 
 
Ms. Alyson Hockenberry 1 
 
1. College of Medicine Tucson, Immunobiology, Tucson, United States 

 

 

Background 

Salmonella spp.express genes on Salmonellapathogenicity island I (SPI-I) to mediate the initial phase 

of interac-tion with host cells. A number of reports show only a subpopulation express these genes 

and that the proportion of these phenotypically virulent cells impacts pathogenicity. 

Methods 

Using SPI-I transcriptional reporters in population and single-cell assays, we show a combination of 

short chain fatty acids at physiological levels decrease the proportion of virulent cells. To understand 

the mecha-nisms underlying this decrease, we quantified single cell growth rates and phenotypic 

switching probabilities of Salmonella SPI-I reporter cells in microfluidic devices. 

Results 

Fatty acid treatment decreased the single-cell growth rate and interdivision time of only phenotypically 

virulent cells; growth dynamics of avirulent cells were not impacted. Treatment also increased the 

probability of a virulent cell becoming avirulent. 

Conclusion 

Collectively, these results show physiologically relevant environmental signals affect 

Salmonellavirulent sub-population development, and by implication, infectivity. 
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Global emergence of Candida auris: Learning points from outbreaks 
 
Silke Schelenz 
 
Royal Brompton Hospial, Department of Microbiology, London, Great Britain 

 
 

Candida auris a is a globally emerging multidrug resistant pathogen. It has the propensity to spread 

within healthcare facilities causing serious infections and outbreaks. 

There is often a delay in the detection and speciation of this yeast as many biochemical based 

commercial diagnostic assays will misidentify this organism. Prompt identification of C. auris clinical 

cases are crucial for the timely management of infection and implementation of infection control 

precautions. In 2015 C. auris caused the first outbreak in a specialist hospital in Europe. The 

presentation will focus on the global emergence of this yeast, the propensity for its spread in health 

care facilities and the development of antifungal drug resistance. Finally the presentation will provide 

an insight into combating a serious C. auris outbreak in an intensive care unit. 
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The changing epidemiology of invasive mold infections 
 
Frédéric Lamoth 
 
Institut de Microbiologie, Centre Hospitalier Vaudois Universitaire CHUV, Lausanne, Switzerland 

 
The epidemiology of invasive mold infections is evolving with the widespread use of mold-active azole 

prophylaxis (e.g. posaconazole) in high-risk patients, such as hematologic cancer patients with 

prolonged chemotherapy-induced neutropenia or allogeneic stem cell transplant recipients. A shift 

from Aspergillus spp. towards more resistant non-Aspergillus spp. is observed. These include not only 

Mucorales, but also other rare molds. Among Aspergilli, some intrinsic azole-resistant species, such as 

Aspergillus calidoustus or cryptic species off section Fumigati, are also increasingly reported. 

Moreover, the worldwide dissemination of acquired pan-azole resistance in A. fumigatus is of major 

concern. These emerging fungi pose important challenges for diagnosis and therapeutic management, 

which will be discussed in this presentation with some practical cases.  
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Antifungal resistance in Switzerland: A retrospective study from 2008 -2017 
of the five most common Candida species 

 

 
Dr. Chantal Quiblier 1, Dr. Andreas Kronenberg 2, Prof. Reinhard Zbinden 1 
 
1. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 
2. Institute for Infectious Diseases, University of Bern, Switzerland and Swiss Antibiotic Resistance Center 
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Background 

Candida species are among the ten most frequent pathogens of bloodstream infections. A shift from 

the leading species C. albicans in favour of more resistant non-C. albicansspecies has been observed 

and is partly due to the extensive and prophylactic use of fluconazole. The objective of this study was 

to evaluate the antifungal resistance data of Candida spp. and its epidemiology in Switzerland over the 

past ten years. 

Methods 

Data from 23 laboratories across Switzerland was collected by ANRESIS from 2008-2017. Where 

available, we retrospectively analysed the minimum inhibitory concentration of the five most common 

yeast species with applying current EUCAST breakpoints. 

Results 

The number of Candida sp. subjected to antifungal susceptibility testing almost doubled from 2008 to 

2017 from 413 to 747 isolates. C. albicans remained predominant, but decreased from 70.2% in 2008 

to 59.6% in 2017, whereas C. glabrata, C. parapsilosis andC. kruseiincreased from 18.4% to 25.2%, 1.2% 

to 4.8% and 1.9% to 4.6%, respectively. However, the observed shift towards the more resistant C. 

glabrata is stable since 2012. C. tropi-calis decreased slightly from 8.2% to 5.9%. Over the past decade 

fluconazole resistance in C. albicans increased from 2.5% to 3.4% and overall, the cross resistance 

between fluconazole and one azole or all azoles (fluconazole, itraconazole, voriconazole and 

posaconazole), including intermediate isolates was 3.3% and 3%, respectively. Resistance of C. albicans 

towards amphotericin B and 5-fluorocytosine remained low, whereas resistance to-wards the 

echinocandins varied; anidulafungin resistance was 27% (EUCAST; applying CLSI breakpoints: 0%), 

micafungin resistance was 3.7% and according to CLSI, no resistance was observed towards 

caspofungin. 

Conclusion 

Since the last epidemiologic study 2004, a slight shift from C. albicans to non-susceptible isolates was 

observed. However, C. albicans fluconazole resistance is in range with other published data, but 

displayed high cross resistance to other azoles. 
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A new mutation in the SQLE gene of trichophyton mentagrophytes associated 
with terbinafine resistance in patients with disseminated tinea corporis 

 

 
 
Dr. Aurelie Hsieh 1, Dr. Sandrine Quenan 1, Mr. Arnaud Riat 1, Dr. Laurence Trellu 1, Dr. Lionel Fontao1 
 
1. Geneva University Hospital, Geneva, Switzerland 

 
 

Background 

According World Health Organization, about 20% of the world’s population suffers from 

dermatomycosis. Tri-chophyton rubrum is the most common species causing tinea corporis and topical 

treatment with terbinafine is effective for limited disease, while systemic therapy is needed for 

extensive disease. Several studies have reported failure of terbinafine therapy in patients infected with 

Trichophyton rubrum or Trichophyton menta-grophytes. Mutations in the gene encoding squalene 

epoxidase, have been reported in such situations in India. 

Methods 

MIC were established using microbroth dilution according to CLSI standards for terbinafine and 

Sensititer Yea-stOne (Trek Diagnostic Systems) for azole. DNA were purified from clinical isolates using 

FAST DNA kit (MP biomedical) and used for PCR amplification of squalene epoxydase gene. Amplicons 

were sequenced at Fasteris SA and sequences were compared with the reference sequence of T. 

mentagrophytes KU242352. 

Results 

We report the first case of tinea corporis associated with a Trichophyton mentagrophytes isolate 

resistant to terbinafine in Switzerland. Based on the patient’s history, the strain was probably imported 

from India. An-tifungal susceptibility tests revealed a MIC ≥ 1ug/ml for terbinafine and lowest MIC for 

posaconazole and itra-conazole. An A1223T point mutation in the squalene epoxydase gene leading to 

the replacement of a glutamine by a leucine residue at position 408 was found. This residue is highly 

conserved among fungi and is in close proximity to the other residues that confers terbinafine 

resistance. 

Conclusion 

A clinical follow-up associated to microbiological testing should now be done more systematically in 

dermato-phytic infections that are unresponsive to conventional therapy as terbinafine resistant 

strains will probably spread all over the world. It is also important to curtail the over-the-counter 

availability of antifungal creams to prevent spreading of such strains. 
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Identification of Dominant-Negative Rotavirus VP2 Point Mutation Disrupting 

NSP5 Related Replication Intermediates 
 

Eichwald C, Buttafuoco A, Michaelsen K, Tobler K, Ackermann M, Fraefel C 

 

Institute of Virology, University of Zurich, Zurich, Switzerland 

 

Introduction: Rotavirus (RV) host cell entry, immune evasion, and egress of progeny virus diverge 

among different virus strains and host species. However, one step of the viral life cycle common to all 

RV species is the formation of viroplasms, membrane-less cytosolic inclusions that provide an optimal 

microenvironment for RV replication. Viroplasm-like structures (VLS) are simplified models of 

viroplasms and consist of the non-structural viral protein 5 (NSP5) and either the core-shell protein 

VP2 or NSP2. 

Methods: The dissection of the requirement of VP2 and NSP5 for VLS formation directed us to the 

identification and characterization of the domains participating in this protein-protein interaction. 

Results and Discussion: We found that single point mutations in VP2, specifically L124A, V865A or 

I878A impaired both NSP5 hyperphosphorylation and NSP5/VP2 VLS formation. Moreover, we 

demonstrate that NSP5 and VP2 interaction does not depend on NSP5 hyperphosphorylation. The tail 

region of NSP5 appears to be required for interaction with VP2. Notably, the expression of VP2 L124A 

disrupts the formation of VLS induced by both VP2 and NSP2 suggesting that this mutation acts as a 

dominant negative. In silico analyses revealed that VP2 L124, V865, and I897 are highly conserved not 

only among members of species A but also of RV species B to H. Interestingly, we identified a conserved 

acidic leucine motif [D/E]X11-12LΦ, with L being the conserved leucine 124, throughout all RV VP2 

species.  

Conclusion: Since VP2 L124 is highly conserved and essential for VLS formation, we propose that it may 

be used as a novel target to develop antiviral drugs. 
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Advances and Current Challenges in Viral Hepatitis 
 
Darius Moradpour 
 
Service of Gastroenterology and Hepatology, Lausanne University Hospital (CHUV), CH-1011 Lausanne, Switzerland 

 
Viral hepatitis is a major cause of morbidity and mortality worldwide. Great advances have been made 

in this area but important challenges remain and new ones emerge. Hepatitis A continues to cause 

outbreaks in risk groups in middle- and high-income regions where acquired immunity has decreased 

in the adult population and susceptibility increased. Chronic hepatitis B virus (HBV) infection currently 

affects more than 250 million people and causes nearly 1 million deaths every year. Ongoing efforts 

aim at closing the gaps in prevention, testing and treatment. Available therapy achieves control of 

hepatitis B. Novel antiviral strategies aim at HBV cure. Treatment of chronic hepatitis C represents a 

success story of modern medicine. However, challenges remain, especially in terms of screening and 

linkage to care. Hepatitis D is likely underdiagnosed and represents the most aggressive as well as 

difficult-to-treat form of chronic viral hepatitis but new therapeutic approaches hold promise. 

Hepatitis E virus (HEV) is the most common cause of acute viral hepatitis. HEV genotypes 1 and 2 cause 

primarily waterborne outbreaks in resource-limited settings while genotypes 3 and 4 have emerged as 

porcine zoonosis, with much higher than anticipated seroprevalence rates in middle- and high-income 

regions. In addition, HEV genotype 3 may cause acute-on-chronic liver failure in patients with 

underlying cirrhosis, chronic hepatitis E in immunocompromised individuals and neurological 

complications such as neuralgic amyotrophy. Viral hepatitis continues to be an area of active 

investigation, providing unique opportunities to bridge basic science and clinical care as well as public 

health. 

 
Recommended reading 
Hepatitis A: Lemon SM et al. Type A viral hepatitis: A summary and update on the molecular 

virology, epidemiology, pathogenesis and prevention. J Hepatol 2018;68:167-184. 
Hepatitis B: EASL Clinical Practice Guidelines on the management of hepatitis B virus infection. 

J Hepatol 2017;67:370-398 | Alter HJ et al. A research agenda for curing chronic hepatitis 
B virus infection. Hepatology 2018;67:1127-1131 | Yuen M-F et al. Hepatitis B virus 
infection. Nat Rev Dis Primers 2018:4:18035. 

Hepatitis C: SASL-SSI Expert Opinion Statement on the Treatment of Chronic Hepatitis C and 
references therein (available at www.sasl.ch, www.sggssg.ch or www.sginf.ch) 

Hepatitis D: Koh C et al. Pathogenesis of and new therapies for hepatitis D. Gastroenterology 
2019;156:461-476. 

Hepatitis E: Fraga M et al. Akute und chronische Hepatitis E. Ther Umsch 2017;74:109-113 | 
Kamar N et al. Hepatitis E virus infection. Nat Rev Dis Primers 2017;4:17086 | EASL Clinical 
Practice Guidelines on hepatitis E virus infection. J Hepatol 2018;68:1256-1271. 
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Nuclear HSV-1 replication compartments are liquid-liquid phase-
separated condensates 
 
 
 
Dr. Michael Seyffert 1, Mrs. Fanny Georgi 2, Mr. Laurent Bourqui 3, Mr. Kevin Michaelsen 1, Prof. Urs Greber 2,  
Prof. Cornel Fraefel 1 
 
1. Institute of Virology, Vetsuisse Faculty, University of Zurich, Zurich, Switzerland 
2. Institute of Molecular Life Sciences (IMLS), University of Zurich (UZH), Zurich, Switzerland 
3. Vetsuisse Faculty, University of Bern, Bern, Switzerland 

 

Background 

Replication of Herpes Simplex Virus Type-1 (HSV-1) occurs in distinct inclusions within the nucleus of 

the in-fected cell. These inclusions are called replication compartments (RCs) and constitute spatially 

segregated areas, where viral gene expression and DNA replication occur. How HSV-1 RCs are 

maintained in the nucleus with-out losing their spatial integrity is not known. Recently, the concept of 

liquid-liquid phase separation (LLPS) has been utilized to explain the biophysical characteristics of 

membrane-less organelles, that include a round spherical shape and the potential to coalesce upon 

physical contact. The formation of membrane-less organelles is driven by intrinsically disordered 

proteins (IDPs) that comprise of intrinsically disordered regions (IDRs) al-lowing them to rapidly diffuse 

within LLPS condensates. We hypothesize that nuclear HSV-1 RCs are LLPS condensates that are driven 

by viral IDPs. 

Methods 

We used live cell microscopy to characterize the HSV-1 RC morphology and the liquid-like dynamics 

employing a recombinant HSV-1 that expresses the fluorescent-labelled viral transcription factor ICP4. 

In silico screening of the HSV-1 proteome and IDR prediction algorithms were utilized to identify 

candidate viral IDPs. FRAP analysis was performed to assess the diffusion kinetics of a candidate viral 

IDP within HSV-1 RCs. 

Results 

In summary, we found that HSV-1 RCs are round and spherical nuclear inclusions that coalesce upon 

physical contact. Furthermore, we identified ICP4 as a candidate viral IDP that complies with all 

characteristics of typical IDPs such as long IDRs and rapid diffusion rates. 

Conclusion 

The concept of LLPS has already been utilized to explain the biophysical properties of viral factories in 

the cytoplasm that are formed by RNA viruses such as Rabies- or Vesicular Stomatitis Virus. We show 

for the first time that nuclear RCs of a DNA virus, HSV-1 in particular, have properties of LLPS 

condensates and that the HSV-1 ICP4 protein may be a viral IDP driving LLPS. 
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Genome-wide engineering of large DNA viruses using synthetic biology 

 
 

 
Dr. Sanjay Vashee 1, Dr. Lauren M. Oldfield 2, Ms. Nacyra Assad-Garcia 1, Dr. Walter Fuchs 3, Dr. Lucilla Steinaa 4, Dr. 
Prashant J. Desai 5 
 
1. Synthetic Biology and Bioenergy, J. Craig Venter Institute, Rockville, MD 20850, United States 
2. Synthetic Biology &amp; Bioenergy, J. Craig Venter Institute, Rockville, MD 20850, United States 
3. Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institute, Federal Research Institute for Animal Health, 

17493, Greifswald-Insel Riems, Germany 
4. International Livestock Research Institute, Old Naivasha Road, PO Box 30709, 00100 Nairobi, Kenya 
5. Department of Oncology, The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, The Johns Hopkins 

University, Baltimore, MD 21231, United States 

 

 

Background 

Many viruses with large DNA genomes are pathogenic to humans and animals. For example, human 

her-pesviruses, such as herpes simplex virus 1 (HSV-1), cause lifelong persistent infections, with clinical 

manifesta-tions ranging from a mild cold sore to cancer. For animals, African swine fever virus (ASFV) 

is among the most devasting since it leads to regular wipe-outs of pig herds in Africa and Asia. These 

types of viruses are diffi-cult to manipulate with existing genetic tools which impedes the development 

of vaccines or therapeutics. In this work, we present a transformational approach to genome 

engineering of large DNA viruses using synthetic biology tools. 

Methods 

Yeast transformation-associated recombination (TAR) is used to clone fragments or “parts” comprising 

each target virus genome. Using overlapping sequences between the adjacent parts, the fragments 

are assembled into complete virus genomes in yeast. The complete genomes are then transferred into 

an Escherichia coli host and viruses are reconstituted after transfection of the genomes into 

mammalian cells. The parts can be modified individually and in parallel, then assembled into complete 

genomes in a mix and match fashion to obtain various mutant viruses. 

Results 

The utility of this modular assembly technology was demonstrated by making numerous modifications 

to a single gene, making changes to two genes simultaneously as well as generating individual and 

combinatorial deletions in several herpesviruses, including HSV-1. In addition, this synthetic biology 

approach was used to develop a reverse genetic system for ASFV. 

Conclusion 

This synthetic biology approach provides the capacity to design, generate and test several multiloci 

mutant viruses in parallel, which can help not only to understand basic virus biology but also, to 

facilitate the develop-ment of vaccines and therapeutics to prevent and treat diseases caused by this 

class of pathogens. 
  



SSM 2019 – Abstract book 

117 

Symposium Euromed Swiss - Sepsis : Beyond conventional tools / Main Talk / M-51 

 
 

Laboratory diagnosis of candidemia: culture or non culture based methods – 
which approach should we choose? 
 
Birgit Willinger 
 
Division of Clinical Microbiology 
Department of Laboratory Medicine 
Medical University of Vienna, Austria 

 
Increasing incidence of candidemia has been observed over the recent years. Candidemia is a life-

threatening condition and despite advances in diagnosis and treatment of this fungal infection, 

mortality remains unacceptably high. Five species of Candida (C. albicans, C. glabrata, C. parapsilosis, 

C.  tropicalis and C. krusei) account for more than 90% of all diagnosed cases, but their relative 

frequency varies depending on the population involved, geographical region, previous anti-fungal 

exposure, and patient age. 

Since the outcome depends on early and targeted treatment, prompt diagnosis is essential. Cultivation 

from blood samples remains the reference method for the detection of candidemia. Compared to 

bacterial pathogens, blood culture for Candida spp. typically suffer from a lower sensitivity and longer 

time to positivity. New diagnostics are needed to complement cultures, in particular to identify the 

patients who are blood culture-negative. Mannan/anti-mannan immunoglobulin G, β-D-glucan (BDG) 

and polymerase chain reaction (PCR) assays can diagnose candidemia before blood cultures and show 

promising sensitivity/specificity. A recently developed and already commercially launched diagnostic 

test detecting Candida blood stream infections is T2Candida panel. The speed and sensitivity of 

T2Candida give it the potential to improve patient care. These assays offer the potential for early 

laboratory detection of candidemia. Hence, testing for biomarkers from blood specimens is 

recommended when candidemia is suspected. An alternative approach is to use the excellent negative 

predictive values of nonculture tests to rule out invasive candidiasis and discontinue unnecessary 

antifungal therapy. 

However, at present, the combination of various diagnostic tools is still mandatory to allow earlier 

diagnosis of systemic fungal infections. 
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Modern sepsis diagnostics 
 
Adrian Egli1,2 
 

1 Clinical bacteriology and mycology, University Hospital Basel, Basel 
2 Applied Microbiology Research, Department Biomedicine, University of Basel, Basel 

 
Sepsis is associated with significant morbidity, mortality and health care costs. Diagnosis is a challenge 

due to the heterogeneous presentation and clinical course. Culture based diagnostic methods often 

provide information on the underlaying bacterial species causing sepsis and antibiotic resistance 

profiles at a relative late stage – thereby not providing crucial information in the early phase of sepsis. 

In addition, classical laboratory biomarkers have failed to close this important gap of diagnostic 

uncertainty. New diagnostic approaches include more advances molecular diagnostics and data-driven 

approaches including digital biomarkers. If this will improve patient management remains to be 

explored. In this presentation, new diagnostic concepts of data-driven microbiology and a Swiss multi-

center driver project focusing on septic patients at intensive care units will be presented and discussed. 
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Sepsis: Progresses and Challenges 
 
 

 
Prof. Thierry Calandra  
 
Service des maladies infectieuses, Centre Hospitalier Universitaire Vaudois, CH-1011 Lausanne, Switzerland 

 
Sepsis remains a major medical challenge with considerable unmet needs. In recent years, our 

comprehension of host defense mechanisms against danger signals and of the pathogenesis of sepsis 

have progressed considerably (1,2). Epidemiological studies suggested that the incidence of sepsis was 

rising and that the mortality is decreasing (3,4). However, it is unclear whether this is an accurate trend 

or whether it may be influenced by coding issues (5). Long-term outcome studies have revealed that 

sequelae of sepsis are severe and negatively impact on the quality of life of sepsis survivors (6). New 

definitions of sepsis have been published recently and quickSOFA, a new bedside clinical score based 

on three clinical criteria (alteration in mental status, systolic blood pressure <100 mmHg and 

respiratory rate >22/min), has been introduced (7,8). Unfortunately, translating the progresses made 

in the understanding of the pathogenesis of sepsis into clinical practice has been so far unsuccessful 

(9). The reasons why sepsis trials failed are numerous (10). Despite the failures of immunomodulating 

therapies, the outcome of sepsis has improved significantly in recent years, most likely because of early 

recognition, prompt diagnostic measures, antibiotic therapy and supportive care. It is time to rethink 

the research sepsis paradigm and to consider innovative approaches (11). It would seem judicious to 

reexamine the sepsis concept, to abandon a syndromic approach and focus on well-defined clinical 

and microbiological endotypes and phenotypes and to contemplate new clinical trial designs.  

 
References  
1. Kieser KJ and Kagan JC. Nat Immunol 2017; 2017;17:376-90.  
2. van der Poll T et al. Nat Rev Immunol. 2017;17:407-420.  
3. Martin GS et al. N Engl J Med. 2003;348:1546-54.  
4. Kumar G et al. Chest. 2011;140:1223-31.  
5. Rhee C et al. JAMA. 2017;318:1241-9.  
6. Prescott HC and Angus DC. JAMA. 2018;319:62-75.  
7. Singer M et al. JAMA. 2016;315:801-10.  
8. Seymour CW et al. JAMA. 2016;315:762-774.  
9. Cohen J et al. Lancet Infect Dis 2015; 15:581-614.  
10. Marshall JC. Trends Mol Med. 2014;20:195-203.  
11. Rello J et al. Clin Microbiol Infect 2018 ; 24:1264-72. 
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Blood culture diagnostics: Closing the gaps! Which gap? 
 
 
Oliver Nolte 
 
Dept. of Human Microbiology, Centre of Laboratory Medicine, St. Gall, Switzerland 

 
 
Background  

Blood culture (BC) remains the standard in the diagnosis of blood stream infections (BSI). Due to a long 

time-to-result (TTR), there is an indisputable clinical demand for faster assays (i.e. molecular 

diagnostics). However, closing this gap will not automatically lead to faster and better results. 

Adherence with pre-analytical requirements and application of existing and upcoming phenotypic 

methods enable substantial reductions in TTR in BC diagnostics and increase in quality. 

Methods 

Analysis of current workflows and available diagnostic tools. 

Results  

There are several gaps between drawing blood and reporting BC results. Optimal BC diagnostic relies 

on both, adherence with pre-analytic requirements by the sender and workup in the laboratory 

without unnecessary delays. The number of BC bottles (2 vs. 3 pairs) per episode, filling volume used 

for each bottle and the infrastructure (i.e. transportation conditions, centralized laboratory with long 

distances vs. decentralized testing) influence the quality of and TTR to a considerable extent. In the 

laboratory, modern techniques for ID/AST can speed up the process. Finally, state-of-the-art QC 

measurements in the laboratory allow monitoring of pre-analytics and advising of the clinical 

customer, if necessary. 

Conclusions 

Although the culture-based BSI diagnostic will never become as fast as molecular assays, 

improvements in pre-analytics and in the analytical phase provide avenues for getting relevant results 

with lower TTR. Closing the gaps in the BC process is not only achievable by the utilization of molecular 

assays but also by applying basic pre-analytic rules and standard operation procedures. Direct MALDI-

ToF from a positive BC, consultation of local resistance epidemiology, screening tests from short-term 

culture, and fast AST may shorten the process to an at least preliminary susceptibility report. Further 

improvement arise from guidance of the clinicians by the laboratory, based on the analysis of vital pre-

analytical measurements (filling volume, number of bottles, positivity rate, etc.). 
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Clinical microbiology / P-001 

 
Synthesis, physical characterization and antimicrobial activity analysis of 
silver nano particles from ginko biloba 

 
Mr. Arvind Yadav 1 

 
1. Shri Mata Vaishno Devi University,Katra, Jammu and Kashmir), India 

 

Background 

Ginkgo biloba plant contains various numbers of biologically active compounds which bring defense 

mecha-nism against insects, bacteria and fungi. The therapeutic response of Ginko biloba can be 

elevated methodically by using nanotechnology. 

Methods 

In present investigation both field regenerated and in vitro regenerated shoots of Ginkgo biloba were 

col-lected. After that phytochemical analysis of aqueous extract of shoot parts of the field has been 

done. The silver nanoparticles (AgNPs) were synthesized from leaf extracts of Ginko biloba and silver 

nitrate. The Furthermore antimicrobial activity against various microbes of plant mediated AgNPs was 

performed through inhibition zone method. 

Results 

Ginkgo biloba plant parts showed the existence of various phyto constituents under in vitro and in vivo 

condi-tions which confirms its therapeutic properties.The UV-Vis experiments demonstrated the 

ubiety of formation of plant mediated metabolite nanoparticles from all the regeneration (in vitroand 

in vivo).The valuable antimi-crobial properties that can be observed from clear zone inhibition have 

been shown by synthesized plant me-diated AgNPs. 

Conclusion 

It is revealed that active antimicrobial activity against microbes has been shown by AgNPs synthesized 

by leaves of Ginkgo giloba. The results show that the chosen AgNPs can be synthesized by this plant at 

specified conditions for application in medical field. 
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Evaluation of the PBP2a SA Culture Colony Test in coagulase-negative 
staphylococci (CoNS) 

 
 
 

Mrs. Beatrice Attrattivo 1, Dr. Reno Frei 1, Dr. Paul Friderich 1, Mr. Alfons Zenklusen 2, Mrs. Chantal Huber 1 

 
1. Medizinische Mikrobiologie, Luzerner Kantonsspital Luzern, Luzern, Switzerland 
2. XUND, Bildungszentrum Gesundheit Zentralschweiz, Luzern, Switzerland 

 

Background 

Methicillin resistance in staphylococci is mostly mediated by penicillin-binding protein 2a (PBP2a) 

encoded by mecA gene. While immunological detection of PBP2a is established and reliable in 

Staphylococcus aureus to pre-dict oxacillin resistance (MRSA), there are conflicting results on the 

reliability in CoNS. Specifically, controversy exists whether an induction step should be employed prior 

to testing CoNS. We evaluated the performance of the commercially available, rapid and 

immunochromatographic Alere PBP2a SA Culture Colony Test in CoNS without and after induction of 

PBP2a in comparison to various standard methods. 

Methods 

CoNS isolates collected from blood cultures, identified by MALDI-TOF mass spectrometry 

(microflex/biotyper, Bruker), tested for antibiotic susceptibility by BD Phoenix-AP 100 using the AST 

panel PMIC-96 (Becton Dickin-son) and frozen at -80°C were investigated. After growing the isolates 

on Columbia agar with 5% sheep blood, they were tested with disk diffusion method using cefoxitin 

according to the guidelines of EUCAST (v 7.1) and with the Alere PBP2a SA Culture Colony Test 

(Alere/Abbott) following the manufacturer‘s instructions for S. au-reus. Additionally, the assay was 

performed on colonies harvested around the cefoxitin disk in which PBP2a production had been 

induced. Discrepant results were resolved by mecA PCR. 

Results 

A total of 100 clinical CoNS isolates were tested including 62 S. epidermidis, 30 S. hominis, 5 S. 

haemolyticus, 2 S. warneri and 1 S. capitis. Of them, 61% were methicillin-resistant. The Alere PBP2a 

SA test correctly classi-fied all isolates both without and after induction. In contrast, disk diffusion using 

cefoxitin missed methicillin resistance in one S. hominis isolate which was mecA positive by PCR. 

Conclusion 

Although not approved for use in CoNS, the Alere PBP2a SA Culture Colony Test reliably predicted the 

presence or absence of methicillin/oxacillin resistance in our strain collection of CoNS applying the 

standard procedure for S. aureus without induction. 

 

 
*Student Paper 

 

 
  



SSM 2019 – Abstract book 

125 

Clinical microbiology / P-003 
 

Copan WASPLab automation significantly reduces incubation times and 
allows earlier culture readings 

 
 
Dr. Abdessalam CHERKAOUI 1, Mr. Gesuele RENZI 2, Prof. Nicolas VUILLEUMIER 3, Prof. Jacques Schrenzel 2 
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2. Bacteriology Laboratory, Division of Laboratory Medicine, Department of Diagnostics, Geneva University Hospitals, 4 rue 

Gabrielle-Perret-Gentil, 1205 Geneva, Switzerland 
3. Division of Laboratory Medicine, Department of Diagnostics, Geneva University Hospitals, Geneva, Switzerland 

 

Background 

Objective: to evaluate whether laboratory automation (inoculation and automated incubation 

combined with timely-defined high-resolution digital imaging) may help reducing the time required to 

obtain reliable culture analysis results. 

Methods 

We compared the results obtained by the WASPLab automation against WASP-based automated 

inoculation coupled to conventional incubation and manual diagnostic on 1294 clinical samples (483 

for the derivation set and 811 for the independent validation set) that included urine, genital tract and 

non-sterile site specimens, as well as ESwabs for screening of MRSA, MSSA, ESBL, and CPE. We used 

sequential routine specimens referred to the bacteriology laboratory at Geneva University Hospitals 

between October 2018 and March 2019. 

Results 

The detection sensitivity of MRSA and MSSA at 18h on WASPLab was 100%(95% confidence interval 

[CI], 94.48% to 100.00%). The detection sensitivity of ESBL and CPE at 16h on the WASPLab was 100% 

(95% confidence interval [CI], 94.87% to 100.00%). For urine specimens, the similarity was 79% 

(295/375) between 18h and 24h of incubation on the WASPLab. For genital tract and non-sterile site 

specimens, the similarity between 16h and 28h of incubation on the WASPLab were 26% (72/281) and 

77% (123/159) respectively. Thus, 28h was defined as the final incubation time on WASPLab for genital 

tract and non-sterile site specimens. 

Conclusion 

The results of this study show that WASPLab automation enables a reduction of the culture reading 

time for all specimens tested without affecting performances. Implementing the established and duly 

validated incubation times will allow building appropriate laboratory workflows for improved 

efficiency. 
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Automated incubation and digital image analysis of chromogenic media using 
Copan WASPLab enables rapid detection of vancomycin-resistant 
Enterococcus 
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Background 

The aim of the present study was to assess whether the WASPLab automation (automated inoculation 

and incu-bation combined with timely-defined high-resolution digital imaging) enables faster 

detection of vancomycin-resistant Enterococcus (VRE)on chromogenic VRE-specific plates 

byshortening the incubation time. 

Methods 

Ninety different VRE culture negative rectal ESwab specimens were spiked with various concentrations 

of 10 Enterococcus faecium strains (vancomycin MICs ranging from 64 to >256 mg/L) isolated at 

Geneva University Hospitals (HUG), 3 E. faecium vanB strains (vancomycin MICs: 4, 8, and 16 mg/L), 

and 2 E. faecium vanB strains vancomycin heteroresistant (vancomycin MICs: 64 and >64 mg/L). These 

5 strains were made available through the Swiss National Reference Centre for Emerging Antibiotic 

Resistance (NARA). 

Results 

All the 10 VRE HUG strains were detected at 18h when incubated on the WASPLab. No difference was 

observed between 18h, 24h, 30h and 48h for both, the presence and the quantification of VRE 

colonies; except for the intensity of the specific colour on chromID®VRE and the size of the colonies. 

The 5 NARA VRE strains were also detected positive at 18h on the WASPLab provided that their 

inoculum was equal or above 3x105 CFU/mL. However, 30h of incubation on WASPLab was necessary 

when the inoculum was less than 3x105 CFU/mL. 

Conclusion 

These results suggested that the WASPLab automated incubation could allow decreasing the initial 

incubation time to 18h, followed by an intermediate time at 24h and a final incubation period of 30h 

for VRE culture screen-ing, to deliver rapid results without affecting the analytical sensitivity. 
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Comparison of a recent cationic polymer technology (rapid BACpro II) 
procedure to ammonium chloride erythrocyte-lysing method for blood 
culture using MALDI-TOF identification. 

 
 

Dr. Guy Prod’hom 1, Dr. Antony Croxatto 1, Prof. Gilbert Greub 1 

 
1. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 

 

Background 

Blood culture is the best approach to establish the etiology of bloodstream infections. Several rapid 

identi-fication procedures using MALDI-TOF based on bacterial pellets were described. This study is a 

side-by-side comparison of ammonium chloride erythrocyte-lysing procedure with a recent rapid 

technic based on efficient and selective preparation with cationic polymer technology (rapid BACpro 

II). 

Methods 

For rapid BAC pro II, 1 ml of positive blood culture was mixed with lysis buffer and centrifuged. The 

pellet was resuspended in purified water and mixed with a cationic polymer and a reaction buffer. 

After centrifugation, the bacterial pellet was resuspended in ethanol and centrifuged. The bacterial 

proteins were extracted using formic acid and acetonitrile. Ammonium chloride erythrocyte-lysing 

procedure was applied according to pre-vious publication (Prod’hom et al. 2010). The identification 

was considered valid at the species level when the score was >=2, as valid at the genus level when the 

score was >1.7 and <2, and not valid when the score was <1.7. In parallel, subcultures of positive blood 

culture were obtained for final MALDI-TOF identification using colonies. 

Results 

157 monobacterial positive blood vials (1 vial per patient) were analyzed. Using the cationic polymer 

technic, 141 (90%) gave a score >=2, 13 (8%) a score >1.7 and <2 and 3 (2%) a score <1.7 compared to 

66 (42%), 45 (29%) and 46 (29%) using the ammonium chloride procedure, respectively. For both 

procedures, the identifications were correct at the species or genus levels compared to final 

identification. 

Conclusion 

The use of cationic polymer technology on positive blood culture for identification by MALDI-TOF is a 

very promising new procedure compared to ammonium chloride erythrocyte-lysing method allowing 

fast and accu-rate MALDI-TOF identification of the etiological agents of bloodstream infection. 
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Timely detection of Mycoplasma genitalium followed by resistance 
testing for macrolides and quinolones 

 
Dr. Konrad Egli 1, Dr. Nadia Wohlwend 1, Prof. Lorenz Risch 1, Dr. Martin Risch 1, Dr. Thomas Bodmer 1 

 
1. lmz Dr Risch, Switzerland 

 

Background 

Mycoplasma genitalium (MG) is meanwhile a frequently known bacterial pathogen among sexually 

transmitted infections (STIs). Management of MG infections is challenged by inadequate therapy and 

emergence of antimi-crobial resistance. First-line treatment is the macrolide azithromycin. Therefore, 

determination of macrolide resistance status is crucial. Here, we evaluated the resistance testing for 

macrolides and quinolones of positive specimen. 

Methods 

102 positive DNA extracts (66 genital swabs and 36 urine) from Anyplex-II-STI-7 (Bühlmann 

Laboratories, Switzerland) were analysed using 2 commercial RT-PCR for 23SrDNA and parC 

(TibMolbiol, Germany). Mu-tations were analysed by melting curve. Unclear cases were checked by 

sequencing. 

Results 

95% (97/102) of the samples could be detected by 23SrDNA-PCR. 24% (23/97) showed a mutation 

associated with macrolide resistance. For parC 96% were found positive (98/102) with a respective 

mutation rate of 18% (18/98). 7 specimens (7.2%) contained a mutation of 23SrDNA as well as a non-

wildtype mutation of parC. 

Conclusion 

Results of high throughput screening of MG followed by resistance testing of positive specimen can be 

ob-tained within 2-3 days and has direct impact on patient’s management. Determination of resistance 

status for macrolides and quinolones is crucial due to high percentage of non-wildtype sequences. 
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New possibility for detecting bacterial pathogens by broad-range 16SrDNA 
RT-PCR and its effects on routine diagnostics 
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Background 

Bacterial broad-range PCR is a well-established method. Traditionally, this method was applied for the 

anal-ysis of clinical specimens obtained from putative sterile body sites. Here, we present our 

experience using a new method for culture-independent sensitive detection of bacterial pathogens 

that reduces inhibition due to abundant host DNA and false-positive PCR results. 

Methods 

The manual and automated DNA extraction kit (Molzym, Germany) were evaluated, and the results of 

subse-quent real-time 16srDNA PCR and sequencing of positive specimens were compared. All kits 

contain DNA-free reagents for DNA-extraction and PCR. DNA extraction includes depletion of human 

DNA. Internal control DNA is processed with clinical specimen and detected with PCR. Clinical 

specimens were mainly biopsies and soni-cation fluids associated with suspected prosthetic joint 

infections. Mixed sequences were analysed with Ripseq. 

Results 

Analytical sensitivity of bacterial broad-range RT-PCR was comparable to culture (enrichment cultures 

ex-cluded). With automated extraction, time to result was 4 hours for negative specimens, and 1 day 

for positive specimens. Due to improved quality of reagents for extraction and RT-PCR, less specimens 

were sequenced and therefore less false-positive specimen were reported. Overall, 360 specimens 

were studied. Of these, 270 (75%) were concordant negative, 50 (14%) were concordant positive, i.e. 

conclusive results were available in 89%. However, in 25 (7%) specimens PCR contributed clinically 

relevant results. 15 (4%) specimens were PCR-negative, although cultures (including enrichment broth 

cultures) revealed bacterial growth, such as Cutibac-terium acnes or Staphylococcus sp. 

Conclusion 

Use of the evaluated 16SrDNA-RT-PCR for the analysis of culture negative specimen is a cost-effective, 

fast and sensitive procedure. This automated procedure is much less laborious and results in a lower 

number of false positive results than other still commonly used procedures. Due to this 16SrDNA-RT-

PCR we found much more truly positive clinical specimen than with culture. 
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Successful generation of tetracycline and rifamycin resistant Chlamydia suis 
recombinants upon co-infection in vitro 
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Background 

An efflux protein-encoding tetracycline resistance gene, tetA[C], confers tetracycline resistance in 

porcine Chlamydia (C.) suis and represents the only example of naturally acquired antibiotic resistance 

through hor-izontal gene transfer in Chlamydia to date. Together with a repressor of tetA[C] 

transcription and other genes, it is part of a genomic island (Tet island) on the C. suis chromosome. 

Given its unique location, genomic data suggests that the Tet island is likely transferred among C. suis 

through recombination. The aim of this study was to advance our understanding regarding the 

transmission mechanism of tetracycline resistance among C. suisstrains. 

Methods 

Briefly, we co-cultured three recently isolated C. suisfield strains carrying various Tet islands 

(phenotypically tetR) with tetracycline sensitive (phenotypically tetS) field strains or the reference 

strain S45 that were pre-viously selected for rifamycin resistance (phenotypically rif R) as described. 

Conventional PCR using strain-specific targets identified putative recombinants (i.e., negative for tetR 

and positive for tetS parental strains; positive for tetA[C]), mixed infected and tetA[C]-negative 

cultures. The first two were further passaged in selec-tive media for one week. Stability assay (i.e., 

culturing in the absence of selective media for 5 and 10 passages, and retested by PCR) and whole-

genome sequencing was used to confirm and characterize recombinants. 

Results 

In total, six co-culture experiments were performed: 288 clones were then picked by plaque assay, of 

which 221 cultures grew. Cultures identified as either mixed infections or putative recombinants (n = 

112) were fur-ther grown in selective media. Of these cultures, 64 were confirmed as recombinants by 

stability assay and 26 recombinants are currently being investigated and further characterized by 

whole-genome sequencing. 

Conclusion 

Co-culturing two C. suisstrains resulted in an average recombination efficiency of 22.2%. We 

successfully pro-duced phenotypically tetR and rif R recombinants with the genomic backbone of the 

tetS parental strain. 
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Macrococcus canis isolated from a human wound 
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Background 

Macrococcus canis is a new hemolytic species first detected from infection sites of dogs in 2017. We 

report the first isolation of M. canisfrom a human specimen. 

Methods 

A 52-year-old immunocompromised female outpatient presented cutaneous maculopapular lesions 

on the whole body. The patient was a renal transplant, dialyzed and dog owner. A superficial swab 

(eSwab) was performed from face and arms lesions. Isolation was made on different media. Phenotypic 

identification was realized by MALDI-TOF MS (Bruker) and genotypic identification by 16S rRNA 

sequencing. Determination of MICs was performed by microdilution using EUST sensititre plate 

(ThermoFisher). Methicillin resistance was confirmed by PCR. Whole genome sequence was obtained 

with Illumina HiSeq technology. MLST was performed using the scheme published in 

https://pubmlst.org/mcanis/. 

Results 

A polymicrobial growth was observed on blood agar and chocolate agar with Acinetobacter ursingii, 

Enterococ-cus faecalis and a majority of colonies exhibiting β-hemolysis of red blood cells that were 

not identifiable by MALDI-TOF MS. These colonies were identified by 16S rRNA sequencing as M. canis. 

The isolate was susceptible to all antibiotics tested except penicillin and cefoxitin. Resistance to 

cefoxitin was associated with the mecB gene, which was located on a novel pseudo SCCmec element. 

The isolate belongs to a novel sequence type ST75. 

Conclusion 

To our knowledge, this is the first report of M. canis in human infections. Although the isolate was only 

resistant to beta-lactam antibiotics, isolates from dogs have already been shown to be multidrug-

resistant. The presence of M. canis in a human infection site emphasizes that more attention should 

be paid to this new opportunistic pathogen and its isolation should not be neglected. However its 

phenotypic identification is difficult, even by mass spectrometry, as no spectra of M. canis is yet 

available in the MALDI-TOF database. 
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Chlamydia suis intestinal infection in gnotobiotic piglets leads to epithelial 
NF-kB activation 
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Background 

C. suis intestinal infection of gnotobiotic newborn piglets has previously been reported to peak within 

7 days, resulting in severe, but temporary, damage to the small intestinal epithelium. To better 

understand the pathol-ogy of this tissue damage, we investigated archived intestinal samples for pro-

inflammatory NF-kB activation, IL-8 production and immune cell influx into the lamina propria. We 

hypothesized this inflammatory response to infection would correlate with the observed epithelial 

damage. 

Methods 

Samples were collected from gnotobiotic piglets 2, 3, 4, 6 and 7 days after inoculation with 5x106 

inclusion-forming units of C. suis strain S45/6 or mock inoculum (control). Formalin-fixed and paraffin-

embedded small intestine specimens were subjected to immunohistochemistry to detect and localize 

NF-kB and immune cell marker CD45. Pooled jejunum samples were used for IL-8 ELISA analysis. 

Results 

Semi-quantitative evaluation of NF-kB positive nuclei showed marked increase in epithelial NF-kB-

activation in the jejunum and ileum of C. suis-infected animals compared to uninfected controls. This 

began as early as 2 days post infection (dpi) and remained relatively constant throughout the 

observation period of 7 days. Quantitative ELISA analysis of jejunum samples showed significant 

increase in production of IL-8 upon infection, peaking at 2-3 dpi. CD45-positive immune cell influx into 

the lamina propria increased gradually, peaking at 7 dpi- when epithelial damage was largely resolved. 

Conclusion 

Activation of NF-kB appears to be an early key event in the innate response of the unprimed porcine 

immune system to challenge with pathogenic C. suis, supporting our hypothesis. This rapid response 

results in a rela-tively short acute phase, coinciding with the most severe clinical symptoms, diarrhea 

and weight loss, at 2-3 dpi. Immune cells recruited shortly after infection remain present in the lamina 

propria during the subsequent re-covery phase, which is characterized by reduced chlamydial shedding 

and restoration of intestinal epithelium integrity. 
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Characterization of persistence mechanisms in Mycobacterium abscessus 
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Background 

Intrinsic drug resistance is a feature of many Mycobacteria but this particular species has risen to fame 

in recent years due to its extremely poorly manageable lung infections. As an opportunistic pathogen, 

Mycobacterium abscessus has found its ideal niche in cystic fibrotic lungs and in severely immune-

compromised patients. Phys-ical barriers such as its cell membrane, specific drug -modifying enzymes 

and acquired drug targets’ mutations render it resistant even to first line tuberculosis antibiotics. While 

many of these drug resistance mechanisms were recently elucidated, the role of persistent cell 

formation in drug tolerance is still vague. How is persistence regulated? How relevant is it for clinical 

infections? How can we tackle persistent subpopulations? 

Methods 

We have undertaken steps to characterize the key signaling pathway of stringent response in this 

bacterium, taking advantage of novel mycobacterial genome-editing tools developed from our lab. 

Results 

Deletion mutants in relevant genes of the proposed pathway were generated and phenotypically 

characterized. 

Conclusion 

We have undertaken steps to characterize the key signaling pathway of stringent response in this 

bacterium, taking advantage of novel mycobacterial genome-editing tools developed from our lab. 
 
*Student Paper 

 



134 

 

Clinical microbiology / P-012* 

 
 

Characterization of Mycobacterium abscessus toxin-antitoxin genes and their 
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Background 

Mycobacterium abscessus is a member of the rapidly growing nontuberculous mycobacteria which 

emerges as a serious pathogen. It is prominently found in patients with lung associated diseases such 

as cystic fibrosis but also increasingly in otherwise healthy patients. M. abscessus is known for its 

extensive drug resistance and poor treatment outcome. It possesses copious drug- and target-

modifying enzymes which render entire classes of antibiotics inactive. Apart from classical antibiotic 

resistome conferring mechanisms M. abscessus is thought to form persister cells, which can reside in 

macrophages for long times and cause infection relapse. Persistence is hypothesized to be conferred 

by toxin-antitoxin systems of which M. abscessus harbors at least eight. These systems in M. abscessus 

are classified as type II TA-systems. Both toxin and antitoxin are proteins which form a stable complex 

and thereby neutralizing the antitoxin neutralizes the toxins’ effect. Under stress the unstable antitoxin 

is degraded and the toxin affects its targets. 

Methods 

Deletion mutants were generated to assess the influence of some of the systems in its native host. By 

heterolo-gous expression and purification of the toxins, we intend to elucidate their cellular target and 

the biochemical mode of action. 

Results 

One TA-system was heterologous expressed and purified. Toxin and antitoxin form a stable complex 

and can be co-purified. Expression induced slow growth in E. coli. 

Conclusion 

Physiological characterization of deletion strains is ongoing. 

 
 
*Student Paper 
 
  



SSM 2019 – Abstract book 

135 

Clinical microbiology / P-013 
 
 

Water-filtered Infrared A and visible light (wIRA/VIS) treatment reduces 
chlamydial load and pathology score in a guinea pig model of inclusion 
conjunctivitis 
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Background 

Trachoma is the leading cause of infectious blindness worldwide and global health organizations aim 

to elimi-nate blinding trachoma by 2020 (SAFE strategy). Besides being expensive, antibiotic treatment 

can cause side-effects and might result in antibiotic resistance. Thus, novel therapeutic strategies for 

trachoma are of high interest. Water-filtered infrared A and visible light (wIRA/VIS) has proven to 

reduce chlamydial infectivity in vitro. The aim of this study was to evaluate if wIRA/VIS reduces 

chlamydial load and pathology in a trachoma-like guinea pig model. 

Methods 

Hartley strain guinea pigs (female, 6-weeks old) were infected with 1 x 106 IFUs/eye of C. caviae (GPIC) 

directly into the conjunctival sac at day 0. In treated group, wIRA/VIS irradiation (21 mW/cm2) was 

applied on day 2 (single treatment) or on days 2 and 4 (two treatments). Guinea pigs were followed on 

days 0, 2, 4, 7, 14 and 21 post-infection assessing the ocular pathology score, corneal temperature and 

C. caviae infectious load. 

Results 

WIRA/VIS reduced the clinical pathology score at day 7 and 14 and the conjunctival chlamydial load at 

day 2, 4, 7 and 14. At day 21, chlamydial inclusion development was less in wIRA/VIS treated C. caviae-

infected guinea pigs. Two treatments with wIRA/VIS (days 2 and 4) were more efficient than a single 

treatment on day 2. Single or repeated wIRA/VIS treatment neither induced significant elevation of 

corneal temperature nor histologic bulb lesions. 

Conclusion 

Our results indicate, that wIRA/VIS is reducing chlamydial burden and is well tolerated in a trachoma-

like guinea pig model. WIRA/VIS might be a promising and safe approach to reduce the transmission 

of ocular chlamydial infection in trachoma patients. 
 
 
  



136 

 

Clinical microbiology / P-014* 
 
 

The influence of centrifugation and incubation temperatures on various 
veterinary and human chlamydial species 

 
 
Dr. Delia Onorini 1, Prof. Nicole Borel 1, Prof. Manuela Donati 2, Dr. Hanna Marti 1, Dr. Roberta Biondi 2, Dr. Aurora Levi 2, Mrs. 
Lisbeth Nufer 1, Ms. Barbara Praehauser 1, Mrs. Sara Rigamonti 3, Dr. Nadia Vicari 3 
 
1. Institute of Veterinary Pathology, University of Zurich, Zurich, Switzerland 
2. University of Bologna, Bologny, Italy 
3. Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna (IZSLER), Italy 
 

Background 

The Chlamydiaceaeare Gram-negative bacteria causing diseases in humans and in both, endothermic 

(mammals and birds) and poikilothermic (e.g. reptiles, amphibians) animals (Borel et al., 2018; 

Cevenini et al., 2002). As most chlamydial species described today were isolated from humans and 

endothermic animals, the commonly used culturing temperature in vitro is 37°C, although the 

centrifugation temperature during experimental infec-tion, a technique necessary to improve the 

infection rate, may vary from 25 to 37°C (Staub et al., 2018; Suwarak et al., 2017). The aim of this study 

was to investigate the influence of different centrifugation (28° or 33°C) and incubation temperatures 

(28°C or 37°C) on the average inclusion size, infectivity and ultrastructural morphol-ogy of human and 

animal chlamydial strains, as well as two recently described species originating from snakes, C. 

poikilothermis and C. serpentis, in LLC-MK2 cells. 

Methods 

At 48h post infection, cultures were either collected for titration by sub-passage to determine the 

infectivity per condition or fixed either in methanol for immunofluorescence assay (IFA) or fixed in 

glutaraldehyde for transmission electron microscopy (TEM). 

Results 

Infectivity and average inclusion size was reduced at an incubation temperature of 28°C compared to 

37°C for all strains including C. poikilothermis, although the latter formed larger, fully matured 

inclusions at 28°C in comparison to the other investigated Chlamydia species. C. psittaci displayed a 

shorter developmental cycle than the other species confirming previous studies. Higher centrifugation 

temperature increased the subsequent inclusion size of C. trachomatis, C. abortus and C. suis but not 

their infectivity, while the incubation temperature had no discernable effect on the morphology, 

inclusion size and infectivity of the other chlamydial strains. 

Conclusion 

In conclusion, we found that all Chlamydia species are viable and can grow at low incubation 

temperatures, although all strains grew better and more rapidly at 37°C compared to 28°C. 
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susceptibility testing (saRAST) of Enterobacteriaceae-containing blood 
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Background 

Rapid antimicrobial susceptibility testing (RAST) of causative agents of bloodstream infections is critical 

step for the choice of the most appropriate antibiotic. We have established a rapid method to 

standardize bacterial inocula of Enterobacteriaceae-containing clinical blood cultures for RAST and 

assessed the accuracy of AST data obtained with an automated system after 6 h and standard 

incubations. 

Methods 

Bacterial numbers of 100 Enterobacteriaceae-containing clinical blood cultures were quantified by 

flow cytom-etry using the UF-4000 system and then adjusted to defined inocula. AST was performed 

using the fully auto-mated WaspLabTM system. Plates were analyzed after 6 and 18 h incubations and 

growth inhibition zones were compared with those obtained with the EUCAST standard method. 

Results 

High agreement was found between growth inhibition zones obtained with the automated 

standardized AST after 6 and 18 h incubations and the EUCAST standard method, which resulted in 

categorical agreement in 95% and 98% of the cases, respectively. According to previous studies, 

diameter changes over time were observed for some species-drug combinations. 

Conclusion 

With the present procedure accurate AST data can be obtained from positive blood cultures containing 

En-terobacteriaceae after short and standard incubation times with a single disc diffusion test. Due to 

diameter changes over time, specific clinical breakpoints and/or inclusion of areas of technical 

uncertainty may be re-quired for some species-drug combinations to reduce the number of clinical 

misclassification at early time-points. 
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(ESBL)-, MCR-, and RMTB- producing Enterobacteriaceae in raw meat-based 
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Background 

Feeding pets raw meat-based diets (RMBDs) has become increasingly popular among pet owners but 

may constitute a risk to animal and human health. 

The purpose of the study was to assess the microbiological quality and the occurrence of antimicrobial 

resistant (AMR) Enterobacteriaceae isolated from commercially available RMBDs in Switzerland. 

Methods 

A total of 51 raw dog food samples from eight randomly selected raw pet food suppliers were 

evaluated for the presence of aerobic mesophilic bacteria (AMB), Enterobacteriaceae, Salmonella, and 

Enterobacteriaceae with transferable resistance to extended-spectrum cephalosporins, colistin and 

aminoglycosides. AMR isolates were phenotypically and genotypically characterized. 

Results 

AMB plate counts ranged from 8.2x104colony forming units (cfu)/g to 7.4x108 cfu/g (median value 

8.8x106). En-terobacteriaceae plate counts ranged from 6x102 cfu/g to 2.2x107cfu/g, (median value of 

4.1x104cfu/g). Salmonellawas recovered from two (3.9%) of the pet food samples. 

A total of 47 ESBL-producers were isolated from 31 (60.8%) of the samples. The most frequent ESBL 

genes were blaCTX-M-1(40.2%) and blaCTX-M-15 (38.3%). Isolates harboring the plasmid-mediated 

genes mcr-1and rmtB were found in 3.9% and 2% of the samples, respectively. 

The majority of the ESBL-producing E. coli belonged to commensal phylogenetic groups A and B1 and 

to clonal complexes (CCs)10, CC23, CC58, and CC155. Two isolates belonged to the emerging 

extraintestinal pathogenic CC648, and one to the globally disseminated uropathogenic E. coli CC69. 

Further ESBL-producers included K. pneumoniae belonging to sequence type (ST) 45, ST54, and ST219. 

Conclusion 

The presence of Salmonella spp., extraintestinal pathogenic E. coli, and K. pneumoniae, and the high 

prevalence of ESBL producing Enterobacteriaceaein RMBDs raises concerns for animal and public 

health. Improved aware-ness of risk and good hygiene practices when handling raw pet food is 

warranted.
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Background 

Listeria innocuais considered as a non-pathogenic Listeria species. Natural atypical hemolytic L. 

innocua have been reported, but have not been characterized in detail. 

Methods 

Here we report the genomic and functional characterization of isolates representatives from the two 

known natural hemolytic L. innocua clades. 

Results 

Whole genome sequencing confirmed the presence of Listeria pathogenicity islands (LIPI) 

characteristic of Lis-teria monocytogenes species. Functional assays showed that LIPI-1 and inlA genes 

are transcribed, and the corresponding gene products expressed and functional. Using in vitro and in 

vivo assays, we show that atypical hemolytic L. innocua are virulent, can actively cross the intestinal 

epithelium and spread systemically to the liver and spleen, albeit to a lower degree than the reference 

L. monocytogenes EGDe strain. 

Conclusion 

Although human exposure to hemolytic L. innocua is rare, these findings are important for food safety 

and public health. The presence of virulent traits in some L. innocua clades supports the existence of a 

common virulent ancestor of L. monocytogenes and L. innocua. 
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Background 

The World Health Organization (WHO) has targeted at elimination of visceral leishmaniasis (VL) in the 

Indian subcontinent by 2020. A hurdle in VL elimination is posed by Post-kala-azar dermal leishmaniasis 

(PKDL), a dermatotropic form of VL, that acts as a parasite reservoir. Diagnosis using rK39 strip test is 

inconclusive for active VL infection, PKDL and relapses. To overcome such limitations, we have 

developed and applied LAMP assay. 

Methods 

LAMP was developed based on 6 specific primers targeting L. donovanikDNA . SYBR Green I was added 

on the inner side of the lid. The reaction was performed at 65° C for 30 minutes. Following a brief spin, 

positives turned green instantly, while negatives remained orange. The assay was applied on clinical 

samples of VL and PKDL and validated at two sites in the VL-endemic region. Also, direct-blood-lysis 

(DBL)-LAMP was applied using VL blood lysed supernatant, to avoid DNA isolation step. 

Results 

The analytical sensitivity of LAMP was highest for L. donovani(1fg) followed by L. tropica(1pg) and L. 

ma-jor(100pg). LAMP demonstrated high sensitivity of 96.9% (64/66) using VL blood and 97% (65/67) 

with PKDL tissue DNA . The assay was negative for all control samples(n=100) giving it a specificity of 

100%. LAMP assay was successfully validated in VL-endemic region, applying it on a large number of 

VL blood samples(n=179). DBL-LAMPwas positive in 67/72 cases, yielding an encouraging sensitivity of 

93.05%. Further, LAMP was found applicable as a test of cure for VL and PKDL. 

Conclusion 

The developed closed tube LAMP assay for accurate and rapid diagnosis of VL and PKDL, with utility as 

a tool for test of cure, will provide impetus to the ongoing VL elimination programme. 
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Background 

The ongoing rise of carbapenemase producing Enterobacteriaceae (CPE) demands rapid and reliable 

testing to ensure appropriate treatment and infection control measures. This is especially urgent in 

blood-stream infec-tions. To this end, a protocol to determine carbapenemase production directly 

from positive blood cultures using a lateral flow immuno assay(LFIA) was developed. 

Methods 

One hundred-fifty-eight carbapenem resistant Enterobacteriaceae were incubated in sterile blood 

cultures. After overnight culture the samples were processed using SDS, centrifugation and washing 

steps. The bacterial pel-let was resuspended in the lysis buffer and the LIFA strip was loaded according 

to manufacturer’s instructions (NG-Biotech Carba-5). The test results were compared to whole 

genome sequencing data. 

Results 

In total 127 CPE and 31 Non-CPE strains were tested (Figure 1). All carbapenemases were correctly 

detected and identified by the NG-Biotech Carba-5 LFIA (Sensitivity 100%). Furthermore no false 

positive results were observed (Specificity 100%) (Table 1). 

Conclusion 

Rapid and accurate identification of all carbapenemases occuring in switzerland directly from blood 

cultures is possible using the NG-Biotech Carba-5 LFIA. Employing this test considerably reduced time 

to result for car-bapenemase idenitification. One important constraint is the fact, that only 

carbapenemases which the test is designed for can be identified. 
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Clinical microbiology / P-020 

 

 

Engineered peptidoglycan hydrolases as novel therapeutics for treatment of 
staphylococcal infections 
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Preeda Phothaworn 3, Dr. Fritz Eichenseher 1, Dr. Yang Shen 1, Prof. Sunee Korbsrisate 3, Prof. Annelies S. Zinkernagel 2, Prof. 
Martin J. Loessner 4, Dr. Mathias Schmelcher 1 
 
1. ETH Zürich, Zurich, Switzerland 
2. University of Zurich (UZH), Zurich, Switzerland 
3. Mahidol University, Thailand 
4. ETH Zürich, Department of Health Science and Technology, Institute of Food Nutrition and Health, Zurich, 

Switzerland 
 
Background 

Staphylococcus aureus causes a wide variety of infections in humans and animals, many of which are 

difficult to treat due to (i) the increasing prevalence of antibiotic-resistant strains; (ii) the formation of 

biofilms; and (iii) the ability of S. aureus to persist within eukaryotic cells. Peptidoglycan hydrolases 

(PGHs) hold promise as antimi-crobials due to their strong bactericidal activity, high specificity, efficacy 

against biofilms and persister cells, and low probability of resistance development. Owing to their 

modular architecture, PGHs can be engineered to generate novel properties. However, systemic 

administration of PGHs for treatment of localized infections is currently hampered by reduced activity 

in vivo and a lack of cell-penetrating properties. 

Methods 

Through molecular engineering, we have compiled a large collection of staphylococcal PGHs, and 

developed a method to rapidly screen this library for enzymes with desired properties. Promising 

candidates were tested in biofilm models and fused to cell-penetrating peptides (CPPs) for 

internalization into eukaryotic cells. Intracel-lular killing of S. aureus was evaluated in cell culture and 

a murine abscess model. 

Results 

Screening of our PGH library identified enzymes with high staphylolytic activity in human blood and 

intracel-lular environments. When fusing these candidates to CPPs, they were able to reduce 

intracellular S. aureus by up to 5 log units in multiple eukaryotic cell lines. Combinations of synergistic 

PGH-CPP constructs proved even more effective against intracellular bacteria, in both cell culture and 

a murine abscess model. Cell-penetrating homing peptides (CPHPs) identified by phage display allowed 

internalization in a cell line-specific manner, as demonstrated in osteoblasts using fluorescently tagged 

CPHPs. Finally, we showed that PGHs can degrade S. aureus biofilms in static and dynamic models, 

alone and in synergy with an exopolysaccharide depolymerase targeting the extracellular matrix. 

Conclusion 

Our results demonstrate the high potential of PGH-based therapeutics for treatment of S. aureus 

infections. 
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A novel targeted bacteriophage endolysin-based approach for treatment of 
drug-resistant Staphylococcus aureus infections 
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Background 

Infections caused byStaphylococcus aureus are difficult to treat due to their ability to form biofilms 

and persist in eukaryotic cells, and the emergence of multi-drug resistant strains. Phage-derived 

peptidoglycan hydrolases are viable candidates as novel therapeutics. Their modular structure allows 

molecular engineering to create novel protein constructs with desired properties. Systemic application 

of peptidoglycan hydrolases for treatment of local infections such as osteomyelitis is hampered by 

reduced activity under conditions present in the human body, lack of cell-penetrating properties, and 

low concentrations at the infection site. We are working on a tissue-specific targeting approach, 

combining peptidoglycan hydrolases with small peptides that have tissue-homing and cell-penetrating 

properties. 

Methods 

A library of over 350 recombinant peptidoglycan hydrolases was screened to identify constructs that 

effectively kill S. aureus in blood serum and buffers mimicking intracellular conditions. Highly active 

constructs were further characterized using several different assays (time-kill assays, turbidity 

reduction assays, MIC). Cell-penetrating homing peptides were identified using a phage display in cell 

culture, Illumina deep sequencing and bioinformatics analysis of the candidate peptides. Fluorescence 

microscopy and plate reader measure-ments were used to verify cell-penetrating properties and target 

cell specificity of the peptides. 

Results 

The screening approach led to a final selection of three peptidoglycan hydrolases with high activity in 

desired conditions. Using a phage display approach and fluorescence microscopy, we have identified 

10 candidate pep-tides with presumptive osteoblast-homing and internalization properties. Their 

target cell specificity will be verified both in vitroand in vivo.In a proof-of-concept study, we could 

demonstrate effective killing of intracel-lular S. aureus by a peptidoglycan hydrolase fused to a tissue-

nonspecific cell-penetrating peptide. 

Conclusion 

Peptidoglycan hydrolases are promising candidates for therapeutic application against S. aureus. In 

combina-tion with a tissue-specific cell-penetrating peptide, it could be used to target S. 

aureusinfection sites and kill extra- and intracellular bacteria. 
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Clinical microbiology / P-022 

 

 

Prevalence of Mycoplasma genitalium and macrolide resistance in 

Switzerland 

 

Dr. Marianne Affolter 1, Mrs. Stanislava Steiner 2, Prof. Martin Altwegg 2 

 

1. MCL, Switzerland 

2. Bioanalytica AG, Switzerland 

 

Background 

Mycoplasma genitalium (Mgen) is increasingly recognized as a pathogen in sexually transmitted 

infections (STI) with a prevalence of 1−35% depending on geographical location and population 

analyzed. A 1-gram single-dose of azithromycin is often used to treat C. trachomatis and Mgen 

infections although resistance to this drug seems to emerge rapidly in Mgen. Mutations at positions 

2058/2059 in the 23S rRNA gene conferring resistance to macrolides (MR) occur in up to 60% of the 

strains. In this study we determined the prevalence of Mgen and its MR in Switzerland. 

Methods 

A total of 10’068 urogenital specimens have been tested (09/2016−10/2018) upon request by the 

physician for Mgen with either an in-house singleplex PCR assay (N=3’469) or with the STI7 Multiplex 

PCR (Seegene; N=6’599). DNA extracts were stored at -20°C until analyzed for the presence of 

resistance mutations with the ResistancePlus® MG (SpeeDx; N=146) and AllplexTM MG&AziR (Seegene; 

N=146). A subset of extracts was also analyzed using the RealAccurate® TVMGres (Pathofinder; N=43). 

Results 

Overall 156/10’068 specimens (1.55%) were positive for Mgen. Of these, 146 specimens from 136 

patients were available for further analysis. Positive agreement for the detection of Mgen was 96.6%, 

99.3% and 100% for SpeeDx, Seegene and Pathofinder, respectively. MR was detected in 31/136 

patients (MR prevalence 22.8%, SpeeDx) with agreement of 97.1% for SpeeDx/Seegene (N=142), 97.7% 

for Seegene/Pathofinder (N=43) and 95.2% for SpeeDx/Pathofinder (N=42). The following mutations 

were identified by Seegene test: 2058G (N=7), 2058T (N=2), 2059G (N=23), 2058C+2059G (N=1). 

Conclusion 

All three test systems showed good agreement for the detection of both Mgen and MR. The low 

prevalence of Mgen in the population studied and the high prevalence of MR among Mgen confirms 

that testing for MR is mandatory. Depending on the test price, available equipment and established 

workflows, reflex testing might be the most cost-efficient algorithm. 
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Characterization of skin microorganisms for topical probiotic application 

 

 

Dr. Eva Styková 1, Prof. Radomíra Nemcová 1, Dr. Marián Maďar 1, Dr. Soňa Gancarčíková 1 
 
1. University of Veterinary Medicine and Pharmacy in Košice, Slovakia 

 

Background 

The aim of this work was to isolate and screen beneficial properties of skin microorganisms with 

potential use for topical harmonization of skin´ natural microbiocenosis. 

Methods 

Overall, 154 isolates were isolated from various skin microenvironments of horses and dogs and 

genotypically identified by Sanger method (Microsynth AG, Switzerland). Exopolysaccharide 

production was tested on MRS or BHI agar containing 10% sucrose (100 g/L). Antagonistic activity was 

tested by the disc diffusion method against these indicator strains: Escherichia coliO149F4, Proteus 

mirabilis CCM7188, Staphylococcus aureus CCM4223 and Bacillus cereus. Organic acid production was 

determined by the isotachophoretic method. Biofilm formation was tested by a modified crystal violet 

assay according to O’Toole et al. (1999). 

Results 

Phylum Firmicutes had the highest representation. The most species belonged to genera 

Staphylococcus(Table 1). Phenotypic manifestation of EPS production was shown by Leuconostoc 

citreum, Leuconostoc mesenteroides, Acinetobacter lwoffii, Pantoea ananatis, Pantoea agglomerans, 

Lelliottia amnigena andRahnella aquatilis. From 38 isolates only 9, belonging to the genera Bacillus, 

Enterococcus and Weissella, showed antagonistic activity against the selected indicator strains (Table 

2). Bacillus coagulans isolates showed higher antimicrobial activ-ity. The sensitivity of E. coli O149F4 

and P. mirabilis CCM7188 to the tested isolates was approximately the same. In Gram-positive 

bacteria, B.cereus showed a higher sensitivity toS. aureus CCM4223. The main products of glu-cose 

fermentation were lactic acid (45,06-119,77 mmol/L), acetic acid (53,21-101,95 mmol/L) and 

acetoacetic acid (12,33-47,75 mmol/L). Higher lactic acid production showed Weissella spp. and 

Enterococcus saccharolyticusin comparison with B. coagulans. Isolates of the genera Staphylococcus, 

Acinetobacter, Corynebacterium, Bacillus and Weissellaformed moderate biofilms of varying intensity 

on the abiotic surface (Figure 1). 

Conclusion 

Preliminary results indicate the potential use of some of the tested isolates as skin probiotics, but 

further inves-tigation is needed to verify their biological properties in in vivo conditions. 
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Clinical microbiology / P-024 

 

 

Mycoplasma genitalium detection performed on cobas® 6800 – a new option 
for high throughput screening 

 

 

Dr. Nadia Wohlwend 1, Mrs. Flurina Buob 1, Dr. Konrad Egli 2, Prof. Lorenz Risch 2, Dr. Thomas Bodmer 2, Dr. Martin Risch 1 
 
1. lmz Dr Risch Buchs, Switzerland 
2. lmz Dr Risch Bern-Liebefeld, Switzerland 

 

Background 

Mycoplasma genitalium (MG) is receiving more and more attention as an agent of sexually 

transmissible in-fections (STI). The increasing prevalence of macrolide resistance is worrying. Nucleic 

acid amplification tests (NAATs) are essential for the reliable detection of MG. In order to be able to 

carry out high throughput screening, the new cobas® TV/MG assay on cobas® 6800 was evaluated. 

Methods 

A total of 256 genital and urethral swabs (male/female) collected in Opti-Swab™ (Axonlab, Switzerland) 

and 72 urine specimens were studied. The clinical specimens were analysed by Anyplex™-II-STI-7 

(Bühlmann Labo-ratories AG, Switzerland) according to the manufacturer’s protocol and then stored 

at -80 °C until examination by cobas® TV/MG (Roche, Switzerland). Samples were processed fully 

automated by the cobas® 6800 assay. The Seegene Anyplex™-II-STI-7 assay was taken as the reference. 

Discordant results were verified by a third NAAT, i.e. the Allplex™ STI Essential Assay (Bühlmann 

Laboratories AG, Switzerland). Sensitivity, specificity and limit of detection (LOD), respectively, were 

determined by cobas® TV/MG. Analysis in this multiplex assay was restricted to MG. 

Results 

Overall, 107 (32.6%) clinical specimens tested MG-positive by the reference assay. In comparison, the 

cobas® 6800 assay revealed sensitivity and specificity of 98% and 100%, respectively. Two discordant 

specimens had low level of MG-content in the reference assay and were tested negative by the third 

method. The LOD with a 100% hit rate was achieved with 15 copies/ml. 

Conclusion 

The cobas® TV/MG assay corresponded well with our reference method. The reduced sensitivity can 

be ex-plained by repeated freezing and thawing cycles. Due to the increase in macrolide resistance, 

targeted screening is of great importance. The MG assay on cobas® 6800 is an excellent solution for 

this purpose. 
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Exploring the ompA diversity of circulating Chlamydia trachomatis LGV 
strains: ongoing evolution of L2b 
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Eszter Balla 10, Dr. Hana Zakoucka 11, Dr. Filip Rob 12, Prof. Servaas Morre 13, Prof. Bertille de Barbeyrac 7, Prof. Juan-Carlos 
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7. University of Bordeaux, France 
8. Sydney Medical School, Australia 
9. University of Ljubljana, Slovenia 
10. National Public Health Center (former National Center for Epidemiology), Budapest, Hungary 
11. National Institute of Public Health, Prague, Czech Republic 
12. Charles University and Hospital Bulovka, Prague, Czech Republic 
13. VU University Medical Center Amsterdam, The Netherlands 
14. Instituto Ramón y Cajal de Investigación Sanitaria (IRYCIS), Madrid, Spain 
15. Sanger Institute, Great Britain 
 
Background 

Chlamydia trachomatis is the most common bacterial sexually transmitted infection globally. 

Lymphogranu-loma venereum (LGV) is the invasive biovar, represented mainly by ompA-genotypes L2 

and L2b, commonly associated with men who have sex with men (MSM). Changes among LGV strains 

were investigated across a global sample collection over seven years. 

Methods 

LGV positive samples (n=321) from 2010-2016 (Spain n=97, Netherlands n=67, Switzerland n=64, 

Australia n=53, Sweden n=37, Hungary n=31, Czechia n=30, Slovenia n=10) were genotyped for pmpH 

and ompA. Whole genome sequencing (WGS) was performed on selected samples, using SureSelectXT. 

Results 

All n=321 LGV samples across Europe and Australia contain a 9bp deletion in the pmpH gene, 

previously thought to be specific to ompA-genotype L2b. However, linked ompA-genotypes include 

L2b (n=83), L2 (n=180), and sev-eral variants. WGS of selected samples resulted in n=42 genomes, 

representing a diversity of ompA-genotypes, and with at least one from each country sampled. All 

ompA-genotypes derive from the L2b genomic backbone, separated by up to eight SNPs. A large 

number of these SNPs fall within ompA, all resulting in amino acid changes in the variable domains of 

OmpA (Major outer membrane protein, MOMP). Across all published LGV genomes, the L2 ompA-

genotype appears in several clades. 

Conclusion 

A surprisingly wide diversity of ompA-genotypes can be found in recent LGV samples. That the 

sequenced genomes, including ompA-genotype L2, all derive from outbreak strain L2b suggests either 

that this genomic backbone provides pathogenic advantage over other LGV strains, or that this is the 

dominant strain circulating and evolving in MSM populations. The large amount of novel variation seen 

in the ompA gene indicates that this is truly a hotspot for mutation, with variants possibly providing an 

advantage to the strains. The L2b lineage appears to be evolving under strong selective pressure.  
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Severe outcome in family transmission of typhoid fever 
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Background 

Salmonella enterica subspecies entericaserotype Typhi (S. Typhi) is the causative pathogen of typhoid 

fever. Asymptomatic S. Typhi carriage can lead to family transmission with severe outcome especially 

in young chil-dren that are at risk for more severe disease and complications. 

Methods 

A 5-member family was analyzed for S. Typhi infection after sibling 1 was diagnosed with typhoid fever. 

We used an extensive microbiological workup including microscopy and culturing of blood, stool, and 

cerebrospinal fluid specimens. Serological testing for S. Typhi immunoglobulin (Ig) M antibodies was 

performed using a novel immunochromographic lateral flow assay. Whole-genome sequencing (WGS) 

followed by comparative core genome multilocus sequence typing was performed on the S. Typhi 

isolates. 

Results 

Sibling 1 (9 months) was diagnosed with a S. Typhi meningitis and sibling 3 (8 years) was identified as 

asymp-tomatic S.Typhi carrier. Sibling 2 (2 years) was retrospectively diagnosed with typhoid fever by 

IgM serology at the time point of admission to the hospital. The mother reported a febrile 

gastroenteritis at the family’s visit to Bangladesh 4 months ago, but parents were asymptomatic and 

culture-negative at disease presentation of their children. WGS analysis of the family S. Typhi isolates 

showed clonality and strongest homology with S. Typhi strains occurring in Bangladesh. 

Conclusion 

Evidence is provided that S. Typhi, acquired from a visit to Bangladesh, was transmitted within the 

family from one brother as asymptomatic shedder to his 9-month-old brother that manifested S. Typhi 

meningitis as a very rare but life-threatening presentation of typhoid fever. 
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Genome-wide mutant profiling of Burkholderia thailandensis reveals insights 
into the denitrification pathway 
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Background 

Burkholderia pseudomallei is an opportunistic pathogen and the causative agent of melioidosis in 

humans. Only members of the Bptm(Burkholderia pseudomallei, thailandensis and mallei) lineage 

possess the complete genes set that is required for denitrification, in contrast to other Burkholderia 

strains. The importance of denitrifica-tion for energy production in the absence of oxygen in 

Burkholderiais only poorly investigated and the under-lying biochemical pathways are only partially 

known. 

Methods 

In this study, we used the model strain B. thailandensis to identify the genes encoding the 

denitrification pathway and investigated their role in surviving in an anoxic environment. We employed 

a genome-wide transposon-sequencing method to identify genetic determinants required for survival 

under anoxic condition in the pres-ence of nitrate or nitrite. 

Results 

We were able to identify all genes encoding enzymes required for denitrification in B. thailandensis, 

including the nir gene encoding the nitrite reductase, which was so far unknown. Additionally, two 

genes encoding novel global regulators of anaerobic metabolism were identified. The results of the 

global analysis were confirmed by the construction of defined mutants. These experiments revealed 

that nitrate respiration provides enough energy to grow and survive anaerobically. The subsequent 

reduction of nitrite to molecular nitrogen appear to be less efficient and allows only poor growth under 

anoxic conditions. These subsequent reduction steps might be regulated by a Fnr-like regulator as well 

as different two-component systems. 

Conclusion 

In conclusion, our study demonstrates that members of the Bptmlineage are able to grow 

anaerobically by using nitrate and to a lesser degree nitrite as a final electron acceptor and are thereby 

able to colonize anaerobic environments, including the rice rhizosphere in the case of B. thailandensis 

and the lungs of patients infected with the human pathogen B. pseudomallei. 
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Impact of Waddlia chondrophila infection on pregnancy in mouse 
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Background 

The intracellular bacterium Waddlia chondrophila, which belongs to the Chlamydiales order, was 

found to be associated with miscarriage in humans. At the moment, there is little to no knowledge 

regarding the mode of infection, impact on the neonate and pathophysiology of this emerging 

bacterium. We have previously shown that W. chondrophila induces a systemic infection, organ 

pathology and elicits Th1-associated humoral immu-nity in a murine model of genital infection. In the 

present study, we take advantage of this model of infection to evaluate the impact of this bacterium 

on the mouse pregnancy. 

Methods 

Female mice were treated with subcutaneous estradiol and medroxyprogesterone acetate to induce 

estrus, dur-ing which mice are more susceptible to infections. 

Two routes of inoculation, vaginal and intrauterine, were used to inoculate W. chondrophila (108 

bacteria per mice) or mock control before and after mating (Figure 1). 

Results 

Similar serological results were seen at delivery for the two different routes of inoculation. Exposure 

to W. chondrophila did not affect the duration of the gestation compared to mock controls for both 

routes of infection. The weight gain of the pregnant mice was similar for both mock and infected mice 

infected via the intrauterine route. Moreover, infection by W. chondrophila did not affect the average 

number of pups per pregnant mouse, nor the average weight of pups from the same litter, regardless 

of the route of infection. 

Conclusion 

Infection with W. chondrophila was not associated with an increased rate of miscarriage in our mouse 

model of genital infection. Given the strong serological link in humans and the genital tropism of this 

bacterium, future research should focus more on immunopathological mechanisms as direct infection 

by W. chondrophila might not be the main cause of adverse pregnancy outcomes. 
 

Figure 1 – Attachment #100 
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approach for the epidemiological investigations of Staphylococcus aureus 
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2. Applied Maths NV, Sint-Martens-Latem, Belgium 
 
Background 

Whole Genome Sequencing (WGS) is becoming frequently used for epidemiological investigations of 

pathogens. While core-SNPs based approaches are mainly used, the choice of a reference genome and 

the dependency of results on the analysed isolates limit standardization and influence resolution in an 

unknown fashion. Whole genome Multi Locus Sequence Typing (wgMLST) represents an attractive 

alternative. Here, we assess the accuracy of wgMLST by comparing results with publicly available data 

from published Staphylococcus au-reusoutbreaks investigated by WGS. 

Methods 

Read sets from these studies were download from the DDBJ/ENA/NCBI databases, except the Senn 

study for which read sets were available in our lab. All sequences were analysed by wgMLST in 

BioNumerics 7.6 using a scheme developed by Applied Maths with default parameters. Similarity and 

clustering results acquired with both methods were compared. Diagnostic sensitivity, specificity and 

positive predictive values were calculated. 

Results 

Overall, sequences of 222 S. aureusisolates were analysed from which 176 belong to one of the 5 

described out-breaks. Comparison of the clustering of published SNP analyses vs wgMLST approaches 

showed identical differ-entiation between outbreak and non-outbreak isolates (diagnostic sensitivity 

= 100% [95%CI 97-100]; specificity 

= 100% [95%CI 90-100]). The topologies of SNP vs wgMLST trees were highly similar. The correlation 

between pairwise SNPs differences and wgMLST loci differences was high (coef. cor. 0.99). 

Conclusion 

By comparing wgMLST results obtained from validated published datasets to published whole genome 

sequenc-ing results, we assessed the high accuracy of the wgMLST scheme in Bionumerics for outbreak 

investigations. Therefore, it is a valuable alternative and user-friendly tool for epidemiological 

investigation of S. aureus. 
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ID NOW Influenza A & B point of care test vs. BioFire FilmArray for the 
diagnosis of influenza in an Emergency Department 
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1. SRO AG, Spital Langenthal, Switzerland 

 

Background 

This study aimed to evaluate rapid point-of-care testing with the „ID NOW Influenza A & B“ (Abbott in 

compar-ison to the respiratory panel of the „BioFire FilmArray“System in an emergency department 

(ED). 

Methods 

Direct nasal swabs were collected following the physical examination of patients aged >18years who 

presented to the ED with influenza-like illness symptoms (N=125) between December 23th 2018 and 

April 4th, 2019, which coincided with an influenza epidemic season. All study samples were tested with 

the ID NOW Influenza A & B and FilmArray test for routine diagnostic purposes, according the 

manufactures instructions. 

Results 

A total of 125 respiratory specimens from 123 patients were included in this study. The ID NOW test 

was positive for influenza A virus in 36.8% of the tested samples. Seven (8.4%) of the positive samples 

were tested negative in the respiratory panel. For influenza B, 6 samples (4.6%) were tested positive 

with the Alere test. However, no positive results for influenza B were reported in the respiratory panel. 

The sensitivity of the ID NOW test was 84.8 % for influenza A virus. The sensitivity for influenza B virus 

could not be calculated because of the missing positive results in the respiratory panel. The specificity 

of 96.2% was calculated for influenza A virus, The specificity for influenza B was 95%. 

Conclusion 

Our results indicated that the „ID NOW Influenza A&B assay“ has an acceptable overall analytical 

performance. This PCR-method can be performed in 15 minutes and it allows almost immediate and 

accurate clinical decisions 
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Background 

Treatment options for methicillin-resistant Staphyloccus aureus(MRSA) include vancomycin, linezolid, 

dapto-mycin, as well as new agents including the last-generation cephalosporins ceftaroline or the 

lipoglycopeptide telavancin. The aim of this study was to assess the susceptibility patterns of MRSA 

isolated at the University hospital of Lausanne to an extended panel of antibiotics. 

Methods 

From March to December 2018, antibiotic susceptibility was tested on all MRSA isolated from 

screening or clini-cal samples. Susceptibilities to penicillin, cefoxitin, ceftaroline, ciprofloxacin, 

norfloxacin, kanamycin, gentam-icin, erythromycin, clindamycin, tetracycline, tigecyclin, linezolid, 

chloramphenicol, fusidic acid, nitrofuran-toin, rifampicin, trimethoprim-sulfamethoxazole and 

mupirocin were assessed by the disc diffusion method. Susceptibilities to vancomycin, daptomycin, 

fosfomycin were established by the Etest method. Telavancin MIC was done only if non-susceptible to 

vancomycin. Teicoplanin MIC was tested only if CMI to vancomycin was 1-2 mg/L. Tedizolid MIC was 

performed if nonsuscpetible to linezolid. The mechanism of resistance to last line antibiotics was 

investigated by targeted sequencing. Results were interpreted according to EUCAST guidelines. 

Results 

A total of 244 isolates of MRSA were included in the study. All isolates were susceptible to vancomycin, 

te-icoplanin, linezolid and tigecycline. Most isolates (>95%) were susceptible to mupirocin, fosfomycin, 

rifampicin, chloramphenicol, trimethoprim-sulfamethoxazole, ceftaroline and daptomycin. 

Susceptibilities to other an-tibiotics were as follows: ciprofloxacin, 38.1%; norfloxacin, 44.7%; 

erythromycin, 51.2%; clindamycin, 54.5%; kanamycin, 60.2%; tetracycline, 83.2%; gentamicin, 86.5%; 

fusidic acid, 86.5%. 

The two isolates with intermediate susceptibility to ceftaroline showed mutations in the pbp2 and 

pbp2A genes, which were probably responsible for this resistance. The two isolates resistant to 

daptomycin showed mutations in the mprF gene, which confer the resistance to daptomycin. 

Conclusion 

These results show high susceptibility rates of MRSA isolated from patients of a Swiss hospital in 2018 

to a large panel of antimicrobial agents and confirm rates observed in other countries. 
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Background 

Acquired resistance to fosfomycin in Gram-negative bacteria may occur through chromosomal 

mutations or acquisition of genes encoding FosA-like enzymes that inactivate fosfomycin. Plasmid-

mediated fosAgenes are the main sources of acquired resistance to fosfomycin in Escherichia coli, and 

particularly in ESBL-producers. A survey using a retrospective collection of ESBL-producing E. 

colirecovered from urine of community patients in Switzerland has been performed. Our aim was to 

evaluate the prevalence of fosfomycin-resistant (> 32 mg/l) isolates, and to characterise the 

corresponding resistance mechanisms. 

A total of 1,225 ESBL-producing E. coliisolates were collected between 2012 and 2013, among which 

18 were found to be resistant to fosfomycin (1.5%).Those resistant isolates were clonally unrelated 

and six possessed a known fosAgene. 

Methods 

One of the resistant isolate (strain 376) for which no resistance mechanism was identified was 

submitted to whole genome sequencing (WGS). Conjugation assays were performed to evaluate the 

transferability of this resistance trait. Cloning of the newly-identified fosAgene was performed in E. 

coli. Determination of fosfomycin MICs were performed by E-test ®. 

Results 

WGS of isolate 376 allowed to identify a 426-bp long gene coding for a FosA-like enzyme, namely 

FosA8, show-ing 78% amino-acid identity with FosA1 and FosA2, respectively. Fosfomycin resistance 

was successfully trans-ferred by conjugation to an E. colirecipient strain. Cloning of thefosA8gene 

allowed to obtain recombinant E. colistrains exhibiting MICs of fosfomycin at > 1024 mg/l. 

In-silico analysis identified 99% nucleotide identity with a gene present in the genome of Leclercia 

adecarboxy-lata,an enterobacterial species described as being naturally resistant to fosfomycin. 

Conclusion 

Here we report a novel plasmid-mediated fosA-like gene encoding high level of resistance to 

fosfomycin. We identified another enterobacterial species, L. adecarboxylata being the progenitor of 

plasmid-mediated for genes. 
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Background 

Different antibiotics are administered to treat age related diseases in pig farming. This might have 

consequences on the development of the animals’ pool of resistance genes. Longitudinal sampling was 

performed to inves-tigate the prevalence of extended spectrum cephalosporin resistance (ESC-R) 

genes in pig faeces. Additionally, microbial compositions were determined allowing subsequent 

microbiota/ ESC-R genes association analyses. 

Methods 

Between March and December 2018, pigs originating from 27 Swiss farms were sampled. Rectal swabs 

of the pigs were collected at 3 time points (suckling, weaning and fattening pigs).The collected faecal 

material was screened for ESC-R-producing Escherichia coli (E. coli) using selective plating. Microbiota 

analysis based on 16-S rRNA gene sequencing (Illumina MiSeq, 2x250 bp) of faecal samples from a 

subset of 26 pigs at 3 time points was performed. Raw sequences underwent analysis using the R 

package dada2. 

Results 

Culture-based screening of the longitudinal samples suggests that carriage of ESC-R producing E. 

coliwas tran-sient in the majority of the sampled pigs: carriage decreased from 7.9% (n=59) in suckling 

piglets to 4.9% (n=34) in weaning and 2.3% (n=12) in fattening pigs. 53% of the pigs that had an ESC-R-

positive status during suckling were no longer positive during weaning and only one pig was tested 

positive during 3 time points. Results of the microbiota analysis indicate that the decline in ESC-R-

prevalence after suckling period coincides with an altering gut microbiota. Relative abundances of the 

top 10 family-level taxa undergo age-dependent changes wherein the average relative abundance of 

Enterobacteriaceae decreases from 8.9±0.15% during suckling to 1.4±0.05% after suckling period. 

Conclusion 

Our data suggest that decreasing prevalences of ESC-R-producing E.coli in the pigs’ gastrointestinal 

tract are associated with the replacement of species of the family Enterobacteriaceae by other families 

that may occur during the transition from a lactose- to a plant carbohydrate-based diet. 
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Background 

Vancomycin-resistant Enterococcus faecium(VREfm) carrying the vanBgene are considered to be 

phenotypically diverse, showing moderate- to high-level resistance (64–1024 mg⁄L) to vancomycin. 

However, some strains might show low MIC values (<6 mg/L). Here we report an outbreak of VREfm 

with low vancomycin MIC and describe the challenges the laboratory had to face. 

Methods 

Since the occurrence of several nosocomial VREfm outbreaks in 2015-2016, we introduced weekly VRE 

screening in ICU and twice monthly in visceral and septic surgery units. Screening was performed by 

culturing a rectal swab in an enrichment broth with 3.3 mg/L of vancomycin and chromogenic selective 

agar plates. 

Results 

In August 2018, three new patients carrying VREfm were identified. Isolates carried the vanBgene and 

their van-comycin MIC ranged between 1.5 to 4.0 mg/L. The detection of this strain with low-level 

vancomycin resistance was particularly problematic (characteristic colonies observed only after 48h of 

incubation on primo-culture, only few suspect colonies on plates following enrichment broth, absence 

of vancomycin resistance detection by Vitek). The investigation performed by the infection control 

team identified 4 other cases. All E. faeciumisolates from clinical samples were tested retrospectively 

(2 weeks) and prospectively (1 month) by PCR for the vangenes. None was positive. Typing with 

wgMLST revealed that all 7 isolates belong to ST117 and were closely related (0-2 loci differences). 

Clinical microbiology laboratories were alerted and the strain was send to those wishing to test their 

identifica-tion procedures. Out of 14 laboratories giving a feedback, four were not able to identify the 

resistance, mainly due to the use of MIC strips and the Vitek. Moreover, all reported the necessity to 

incubate chromogenic agar plates up to 48h to detect its growth. 

Conclusion 

Low MIC VREfm constitutes a challenge for laboratories depending on procedures and could therefore 

remain undetected. 
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Background 

Vancomycin-resistant Enterococcus faecium(VRE) nosocomial outbreaks are a worldwide problem with 

increas-ing prevalence. Despite reinforced epidemiologic surveillance and the adoption of preventive 

measures, this hospital adapted pathogen is constantly evolving and spreads following complex routes. 

We observed this in-creasing prevalence of VRE at University Hospital Zurich as well, with isolated 

cases until 2014 followed by a steady increase of detected cases from 2014 to 2018, culminating in an 

ST-203 outbreak (n=18) in January 2018. We sought to investigate genetic determinants of this rise 

and the clonality of the outbreak. 

Methods 

We collected 66 VRE isolates from patients with either infection or colonization at the University 

Hospital Zurich between 2014 and 2018. In addition to the routine typing by pulsed-field gel 

electrophoresis (PFGE) and multi-locus sequence typing (MLST), we characterized this collection by 

whole-genome-sequencing (WGS). We estab-lished the phylogenomic relationship of the clinical 

isolates to unfold transmission events and follow longitudi-nal dynamics of pathogen adaptation. 

Results 

The traditional methods (PFGE and MLST) and the phylogenomic analysis both indicated that many 

isolates were from multiclonal origin and therefore likely introduced into the hospital by multiple 

events. However, there were some groups of closely related isolates as well. While for some clusters 

we established an epidemiological link, based on patients contact, for others we did not. 

In particular, our phylogenomic analysis not only confirmed the clonality of the 2018 outbreak but 

revealed that these isolates belonged to a cluster including ST-203 isolates dating back to 2014. Within 

this cluster, we identified the specific mutations which arose over time and observed the acquisition 

of a transposon carrying a putative phosphotransferase system. 

Conclusion 

With the high resolution brought by WGS, we show molecular evidence for persistence of a ST-203 

clone over 3 years within our hospital and we report its adaptation over time. 
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Background 

The mcr-1 gene has been identified as a source of acquired resistance to polymyxins in 

Enterobacteriacae, mainly in animals. The blaCTX-M-15 ESBL gene has been widely detected among 

human isolates as a source of acquired resistance to cephalosporins, although the blaCTX-M-1 gene is 

the most commonly identified ESBL gene among animal isolates. Our study aimed to prospectively 

evaluate the prevalence and the occurrence of the mcr-1 gene and ESBL genes among 

Enterobacteriaceae recovered from two pig farms in Portugal. 

Methods 

One-hundred and two fecal samples recovered from two different Portuguese pig farms were screened 

for polymyxin-resistant and ESBL-producing Enterobacteriaceae. Screening for mcr-like and ESBL-type 

genes was performed by PCR amplification and sequencing. Clonality was evaluated by Pulsed Field 

Gel Electrophoresis (PFGE) analysis and Multilocus Sequence Typing (MLST). 

Results 

Ninety-three ESBL-producing isolates (62 E. coli, 29 K. pneumoniae, one E. aerogenes and one E. 

cloacae) and eighteen colistin-resistant isolates (13 E. coli, 4 K. pneumoniae and one E. cloacae) were 

recovered. Among the 93 ESBL-producing strains, eighty (85%) produced CTX-M-15 (27 E. coli, 25 K. 

pneumoniae and one E. cloacae). The other isolates either produced CTX-M-1 or CTX-M-9. ESBL-

producing K. pneumoniae isolates were all recovered from a single farm, and belonged to Sequence 

Type (ST) 1427. The 62 different ESBL-producingE. coli isolates belonged to thirteen different ST. 

A total of 17 out of the 18 colistin-resistant isolates produced MCR-1, corresponding to 13 E. coli 

belonging to 7 clones and 3 K. pneumoniae belonging to 2 clones. Those MCR-1 producers were all 

recovered from a single farm, using colistin two years ago. 

Conclusion 

This study showed a surprising high prevalence of CTX-M-15 producers in two different pig farms in 

Portugal. This result contrasts with reports from other countries where CTX-M-15 is mainly identified 

in human isolates, and CTX-M-1 among animal isolates. 
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Background 

TheblaCTX-M-1gene encoding an extended-spectrum ß-lactamase (ESBL) has been identified as a 

source of ac-quired resistance to cephalosporins in Enterobacteriaceae, and is the most commonly 

identified ESBL gene among animal isolates worldwide. Our study aimed to prospectively analyze the 

prevalence and the occur-rence of colistin resistance and ESBL producers among enterobacterial 

isolates recovered from a pig farm in Switzerland, where colistin and cephalosporins are not used. 

Methods 

Eighty-one fecal samples recovered from pigs were screened for polymyxin-resistant and ESBL-

producing En-terobacteriaceaeusing the SuperPolymyxin® (EliTech company) and ChromID ESBL 

(bioMérieux®) selective plates. Screening for mcr-like genes and ESBL encoding genes was performed 

by PCR amplification and se-quencing. Additionally, mutations occurring in chromosomal genes 

encoding proteins possibly involved in polymyxin resistance were searched. Clonality was evaluated 

by Pulsed Field Gel Electrophoresis (PFGE) anal-ysis and Multilocus Sequence Typing (MLST). Plasmid 

characterization was performed by mating-out assays, followed by Kieser extraction and PCR-replicon 

typing (PBRT). 

Results 

Forty-one ESBL-producing isolates (40 E. coliand one E. cloacae) and three colistin-resistant isolates (2 

K. pneu-moniaeand one E. cloacae) were recovered. Among the 41ESBL-producing strains, all were 

found positive for theblaCTX-M-1 gene. 

The 3 colistin-resistant isolates (2 K. pneumoniaeand one E. cloacae) did not produce MCR-like 

enzymes, but showed chromosomal mutations in lipopolysaccharide modifying enzymes, therefore 

leading to colistin resis-tance. 

Conclusion 

This study showed a surprising high prevalence, (51%) of CTX-M-1 producers (either E. colior K. 

pneumoniae iso-lates) in a Swiss pig farm where no cephalosporin is actually used. In fact, the only ß-

lactam those pigs may have received (very sporadically) is amoxicillin. In term of resistance mechanism 

leading to an ESBL phenotype, our results are in accordance with those from other countries where 

CTX-M-1 is mainly identified among animal isolates (cattle, poultry, swine). This study highlights that 

penicillins might be also a driving force for selection of ESBL producers. 
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Background 

Implant-associated osteomyelitis is a devastating complication, particularly when caused by drug-

resistant bacteria such as methicillin-resistant Staphylococcus aureus(MRSA). Local antibiotic delivery 

mechanisms are emerging as a promising strategy, however, the their efficacy is rarely tested against 

antibiotic resistant pathogens. Recently, we have developed a clinically relevant large animal model of 

implant-associated MRSA os-teomyelitis. Our aim was to investigate thein vivo efficacy of local 

treatment using a thermo-responsive hyaluro-nan hydrogel (THH) as a carrier for vancomycin and 

gentamicin, and compare this to the clinical standard of care with bone cement loaded with the same 

antibiotics. 

Methods 

18 Swiss Alpine Sheep were inoculated with MRSA at the time of intramedullary nail insertion in the 

tibia. At week 8 and 10, sheep received a 2-stage revision protocol, with local and systemic antibiotics. 

Two groups (n=6 per group) were included: 1) gold standard clinical treatment: systemic vancomycin 

followed by rifampicin plus trimethoprim/sulfamethoxazole (TS), and local gentamicin/vancomycin via 

bone cement; 2) local antibiotics delivered by hydrogel: identical systemic therapy to group 1 and local 

gentamicin/vancomycin delivered via THH at both revision surgeries. Sheep were euthanized 2 weeks 

following completion of antibiotic therapy. At euthanasia, soft tissue, bone, and sonicate fluid from 

hardware was collected for quantitative bacteriology. 

Results 

Standard of care treatment successfully treated 3/6 sheep, in total 10/30 samples were culture-

positive. All 6 sheep receiving antibiotic-loaded THH were successfully treated with 0/30 culture-

positive samples (p<0.005 gold-standard vs. hydrogel [Fisher‘s Exact]). 

Conclusion 

We successfully developed a large animal model of MRSA implant-associated osteomyelitis with 

clinical gold standard treatment. The established experimental group demonstrated a failed mode of 

treatment. The clin-ical gold standard treatment was successful in 50% of sheep, consistent with 

outcomes reported in the litera-ture. The antibiotic-loaded THH outperformed the gold standard 

treatment and highlights the potential of local biodegradable delivery systems for antibiotic therapy. 
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Background 

According to the statistics of Swiss “Krebsliga” colorectal cancer with up to 4’300 new cases per year, 

it’s on 2nd place of cancer mortality in Switzerland. Colorectal cancer screening programs based on 

fecal immunochemical testing (FIT) are widely implemented. The aim of this study was to compare i-

colorectal FIT Test routinely used in our laboratory to the OC-Sensor method. 

Methods 

133 native stool samples were tested by our qualitative routine method (i-colorectal, Axonlab) while 

additional samples were transferred in parallel into OC -Sensor tubes (Eiken, Japan) and stored at 4°C 

until testing. OC-Sensor testing was done within one week. OC-Sensor cut off was set at ≥50ng 

hemoglobin. 

From 3 native stool samples once tested positive on OC-Sensor, 8-9 additional samples from very 

different sam-pling points were retested on OC-Sensor. 

Results 

Directly compared FIT 

i-colorectal positive i-colorectal negative  

OC-Sensor ≥50ng 13 1 

OC-Sensor <50ng 5 11 

Retesting of 3 different positive stool samples from different sampling points 

1st sample: 75ng, 48ng, 37ng, 0ng, 21ng, 37ng, 16ng, 30ng, 3ng, 20ng 

2nd sample: 188ng, 3ng, 2ng, 59ng, 7ng, 14ng, 0ng, 15ng, 1ng, 181ng 

3rd sample: 114ng, 19ng, 32ng, 19ng, 13ng, 15ng, 30ng, 32ng, 16ng 

Conclusion 

FIT i-colorectal test and the OC-Sensor method were equally acceptable to screen for hemoglobin in 

stool sam-ples. However, native stool samples transported in culture tubes may be insufficient for OC-

Sensor testing, as this heterogenic material is often lacking a clear surface. Direct sampling on fresh 

stool surfaces from differ-ent sites by the patients themselves, as well as transportation of stabilized 

samples in original OC-Sensor tubes is necessary, as shown by serial testing on three different native 

stools. Fecal immunochemical tests are helpful to rule out colorectal cancer, - for sufficient OC-Sensor 

testing results original sample recovery is crucial. 
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Background 

The emergence of multidrug-resistant Mycobacterium tuberculosis(MDR TB) presents a threat for 

global tuber-culosis control efforts. MDR TB is defined as tuberculosis with resistance to at least 

isoniazid and rifampicin. Compared to drug-susceptible TB, MDR TB is more difficult to treat and mostly 

requires an individualized longer regimen with multiple drugs. Knowledge of the drug susceptibility 

pattern of an isolate is a prerequisite for drug selection and successful MDR TB therapy. In Switzerland, 

the National Reference Centre for Mycobacteria char-acterizes the antibiotic resistance of the Swiss 

MDR TB isolates on behalf of the Federal Office of Public Health. We present recent Swiss MDR TB 

resistance data. 

Methods 

The resistance pattern of first- and second-line TB drugs of all 20 Swiss MDR TB strains isolated in the 

years 2017 and 2018 was determined by phenotypic drug susceptibility testing (DST) using the BD 

BACTEC MGIT 960 system (BD, Allschwil, Switzerland) and compared to molecular DST using line probe 

assays (AID, Strassberg, Germany), Sanger sequencing and Illumina next generation sequencing. 

Results 

Phenotypic DST confirmed isoniazid and rifampicin resistance for all 20 MDR TB isolates. Resistance to 

pyraz-inamide, ethambutol, moxifloxacin and amikacin was detected in 85%, 20%, 5% and 5% of the 

isolates. No resistance to bedaquiline, clofazimine, delamanid and linezolid was observed. Highly 

congruent results of phe-notypic and molecular DST were found for isoniazid (95%), rifampicin (100%), 

pyrazinamide (100%), amikacin (100%) and moxifloxacin (100%), whereas phenotypic and molecular 

DST poorly correlated for ethambutol. 

Conclusion 

Results of phenotypic DST and traditional molecular resistance analysis by line probe assays showed a 

high degree of correlation with next generation sequencing approaches for resistance prediction in 

Swiss MDR TB isolates. 
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Background 

Pneumococcal meningitis (PM) is associated with excessive neuroinflammation causing injury to the 

brain and the inner ear. Metformin – an anti-diabetic drug – was reported to attenuate 

neuroinflammation and brain injury. This study in experimental PM assessed the anti-inflammatory 

and neuroprotective effects of adjuvant metformin. 

Methods 

Eleven day old Wistar rats were infected intracisternally with 5.22 ± 1.27 x 103 CFU S. pneumoniae and 

ran-domized for treatment with metformin plus ceftriaxone (n=61) or vehicle plus ceftriaxone (n=79) 

starting at 18 hours post infection (hpi). Cortical damage and hippocampal apoptosis were evaluated. 

Cerebrospinal fluid (CSF) cytokine levels were analyzed using a magnetic multiplexing system. Five 

weeks after infection, audi-tory brainstem responses were performed to determine hearing loss. Spiral 

ganglion neuron (SGN) densities were assessed by staining with anti-beta III tubulin.In vitro, 

metformin’s effect was evaluated on primary rat astroglial cells stimulated with lipopolysaccharides 

(LPS), heat-inactivated and living S. pneumoniae. 

Results 

The cortices of metformin-treated animals showed significantly less necrosis compared to control 

animals (p<0.02). Pro-inflammatory cytokine levels (IL-1β, IL-6, TNF-α) were significantly reduced in 

metformin-treated animals (p<0.05). Five weeks post infection, animals treated with metformin 

showed improved median click hearing thresholds (60dB vs. 100dB in control, p<0.002) and improved 

hearing at all assessed frequencies com-pared to control animals (p<0.05). SGNs from the basal turn 

were protected from PM-induced cell death by metformin (p<0.02).In vitro, astroglial cells treated with 

metformin showed significantly reduced neuroinflam-mation with lower levels of released nitric oxide 

and pro-inflammatory cytokines upon stimulation with LPS, heat-inactivated and living S. pneumoniae 

(p<0.05). 

Conclusion 

Metformin therapy is neuro- and otoprotective in experimental PM. Metformin exerts its beneficial 

effects by reducing neuroinflammation – demonstrated in vitro and in vivo. Additionally, metformin 

improves hearing after experimental PM. These results identify metformin as a promising therapeutic 

option to improve the out-come of PM. 
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Background 

Antibiotic resistance and infections with antibiotic resistant pathogenic bacteria are on the rise and 

cause a sig-nificant burden to human health and economy. Therefore, novel strategies to prevent and 

fight infections are urgently needed and the viruses of bacteria, the bacteriophages, comprise one 

promising alternative antimicro-bial approach. Phages exclusively infect bacteria with exquisite host 

specificity and their powerful antimicro-bial activity is already harnessed for pathogen control in food-

industry, agriculture and clinical medicine. While phages can rapidly be isolated from environmental 

sources, their therapeutic potential is limited by a narrow host-range, insufficient antimicrobial 

activity, lysogeny formation, and rapid selection of resistant host cells. Genetic engineering can resolve 

many of these limitations and offers novel avenues for the design of smart, phage-based 

antimicrobials. However, phage engineering is technically challenging, particularly for phages that 

infect Gram-positive host cells. 

Methods 

Here, we present a synthetic phage engineering approach that is based on in vitro DNA assembly and 

subsequent reactivation (rebooting) of synthetic phage genomes within a surrogate host cell. To 

enable efficient transforma-tion of large, synthetic genomes into Gram-positive hosts, we make use of 

dividing, cell-wall deficient bacteria known as L-forms. 

Results 

To create a platform for rapid engineering of phages that infect Gram-positive pathogenic bacteria, we 

isolated L-forms of Enterococcus, Listeria, Staphylococcus, and Bacillus spp. Here, we present a 

phenotypic and genotypic characterization of these L-form strains and quantify their ability to 

reactivate genomic DNA of several phages with diverse genome sizes, life-styles, and morphologies. In 

addition, we demonstrate how these L-forms can be utilized to reactivate synthetic, in vitro assembled 

phage genomes. 

Conclusion 

The availability of a simple platform technology for phage engineering will pave the way for the 

development of new phage-based antimicrobial strategies that target clinically relevant pathogens and 

it will provide guidance for future experimental work in the field of phage biology. 
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Background 

Plasmid-mediated colistin-resistant determinants in Enterobacteriaceae is of great concern since it 

jeopardizes the efficacy of that last-resort antibiotic. Here we report the description of an new genetic 

mechanism of acqui-sition of the mcr-5 gene in an Escherichia coli isolate. 

Methods 

A collection of 147 rectal samples from 4 different pig farms were collected in the Bourgogne region 

in France. Clonality was evaluated by pulsed-field gel electrophoresis. Conjugation experiments were 

performed using the azide-resistant J53 E. coli strain as recipient. Transposition assays were performed 

by transforming the mcr-5cassette and a transposon Tn3 into the RZ211 E. coli strain used as recipient. 

Results 

Out of the 147 collected samples, 35 showed a positive culture for colistin-resistant E. coliisolates. PCR 

experi-ments showed that 15/35 colistin-resistant E. coliisolates were positive for the mcr-1gene 

whereas 8/35 colistin-resitant E. coli isolates were positive for the mcr-5genes. PFGE showed that all 

MCR-1- and MCR-5 isolates be-longed to two distinct clones PS1 (MCR-1) and PS8b (MCR-5), 

respectively. Conjugation experiments followed by plasmid analysis showed that the plasmid carrying 

the mcr-1 gene (pPS1) belonged to the IncHI2 family whereas the plasmid carrying the mcr-5 gene 

(pPS8b) was an untypable, non-conjugative plasmid of 6,268 bp. Sequenc-ing of plasmid pPS8b 

identified a size of 6,268 bp and an insertion of a 3,803 nt-long cassette containing the mcr-5 gene. 

Interestingly, this mcr-5 cassette was characterized by the presence of two inverted-repeats (IR) 

sequences associated with the presence of a 5-nt direct repeat sequences at each of its extremities 

but no trans-posase gene was identified, suggesting that the acquisition occurred by the action of 

miniature inverted-repeat transposable elements (MITES). Transpositions experiments identified 

several insertion events in a natural con-jugative plasmid pOX38 suggesting that the MITE structure is 

mobilizable. 

Conclusion 

This is the first description of MITE-mediated mcr-5 transposition in E. coli. 
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Background 

The occurrence of transferable colistin-resistant determinants in Enterobacteriaceae is of great 

concern since it jeopardizes the efficacy of this last-resort antibiotic. Since 2015, eight plasmid-

mediated colistin resistance genes (MCR-1 to MCR-8) have been described, differing by 19% to 66% 

amino acids. 

Methods 

MICs of colistin were determined by broth microdilution method using cation-adjusted MH broth. The 

mcr-9.1 gene was cloned into the arabinose-inducible pBADbvector. The lipopolysaccharide (LPS) of 

the MCR-9 producer was extracted and analyzed by mass spectrometry. Quantitative expression of the 

mcr-9 gene was measured by RT-PCR. 

Results 

A plasmid-located gene encoding a putative phosphoethanolamine (PEt) transferase was identified 

from the genome sequence of a colistin-resistant (MIC at 8 µg/ml) and TEM-1-producing commensal 

E. coli ST69 isolate from Paris, France. This MCR-9 protein shares 33-65% identity with MCR-1- to -8 

being sources of acquired resis-tance to polymyxins in Enterobacteriaceae by modifying the structure 

of the LPS. Analysis of the LPS structure of the MCR-9-producing E. coli confirmed that a PEt group was 

added to the lipid A component of the LPS, but only when bacterial growth in presence of colistin. Only 

a limited impact on susceptibility to polymyxins was observed when the mcr-9gene was cloned in E. 

coli, i.e. a slight increase in MIC of colistin was noticed for E. coliTOP10 producing MCR-9 (0.25 µg/ml) 

as compared to E. coliTOP10 (0.015 µg/ml) In addition, qRT-PCR showed a weak expression of mcr-9in 

its original E. coli host, that was however enhanced in presence of colistin. The mcr-9gene was carried 

on an IncHI2 plasmid, on which a two-component regulator was identified downstream of mcr-9 likely 

responsible for the inducibility of mcr-9 expression. 

Conclusion 

This study reports a new mcr-9gene which expression is inducible and impacts the susceptibility to 

polymyxins less significantly than previously characterized MCR determinants. 
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Background 

Increasing drug resistance to clarithromycin, metronidazole, levofloxacin and rifampicin has been 

reported in H. pylori and represents a significant challenge in successfully managing H. pylori infections. 

This highlights the importance of evaluating more rapid methods to determine drug resistance. Here, 

we evaluated the use of whole genome sequencing (WGS) for genotypic drug resistance prediction 

based on the occurrence of resistance mutations in specific target genes. 

Methods 

Phenotypic resistance to clarithromycin, metronidazole, tetracycline, levofloxacin and rifampicin was 

deter-mined for 140 clinical H. pylori isolates by E-Test®. Specific point mutations in the 23S rRNA, 

gyrA, rpoB, frxA, rdxAand 16S rRNA genes were detected by WGS and were correlated with phenotypic 

drug susceptibility tests (DST). 

Results 

Comparison of DST and WGS data showed an overall agreement of 99% for clarithromycin. Distinct 

muta-tions in the 23S rRNA gene could be clearly related to phenotypic clarithromycin resistance. 

Likewise, WGS data matched well with DST for levofloxacin (99% agreement). Mutations in gyrAclearly 

indicate resistance to quinolones. Agreement ofrpoB mutations and DST for rifampicin was found to 

be 100%. 

Prediction of metronidazole resistance based on genotypic data was impaired by the fact that detected 

muta-tions in target genes frxA and rdxA and the isolate’s phenotype barely matched. All 140 H. pylori 

strains were susceptible to tetracycline. Accordingly, the 16S rRNA gene displayed wild type sequence 

in all isolates. 

Conclusion 

WGS was applied on clinical H. pylori isolates. The relationship between mutations in target genes and 

DST was analysed. Occurrence of point mutations in the 23S rRNA, gyrA and rpoB genes and macrolide, 

fluoroquinolone and rifamycin resistance, respectively correlated well. Thus, genetic determinants of 

antimicrobial resistance identified by WGS can be used for the prediction of drug resistance 

phenotypes in H. pylori. There was no clear association between identified SNPs in frxA and rdxAand 

phenotypic metronidazole resistance. 
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Background 

Vancomycin-resistant Enterococci(VRE) are important nosocomial pathogens, and can cause outbreaks 

and sig-nificant morbidity and mortality in hospitalized patients. Resistance to glycopeptides is 

mediated by the van-comycin resistance operon vanAor vanB. These operons are carried on plasmid 

in E. faecium. The vanAgene procures a high-level resistance to vancomycin and teicoplanin, while 

isolates with the vanBgene are still sus-ceptible to teicoplanin in vitro. Here, we report the first 

isolation of E. faeciumcarrying both vanAand vanBgenes. 

Methods 

GenXpert vanAB PCR test and homemade multiplex PCRs of van genes were used to characterize the 

strain. 

Results 

The isolate was recovered in February 2019 from a rectal swab of an 82 year-old man. He was on 

chronic am-bulatory peritoneal dialysis and suffered from recurrent peritonitis for which he was 

treated with vancomycin. He travelled regularly to Thailand and was once hospitalized in this country. 

The isolate was resistant to van-comycin (MIC >256 mg/L) and susceptible to teicoplanin (MIC=2.0 

mg/L ). 

The rapid PCR test Xpert vanA vanBwas performed on a colony and results were positives for both 

vanAand vanB. Multiplex PCRs of vanA, B, C1, C2, C3, D, E, G, L, M and N genes confirmed the presence 

of both genes and the absence of other vangenes. 

E. faeciumcarrying both vanAand vanBgenes are rarely reported. To our knowledge, it was reported in 

Middle East countries, Australia, France and Greece. Despite the presence of both vanAand vanBgenes, 

strains from the Middle East exhibit a VanB phenotype, similar to the present isolate. Conversely, 

isolates from France, Australia and Greece were resistant to vancomycin and teicoplanin. 

Conclusion 

This is the first report of a VREfm carrying both vanAand vanBgene in Switzerland. Further analysis is 

needed to better characterize this isolate. 
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Background 

Despite the decline of methicillin-resistant Staphylococcus aureus (MRSA) in most European countries, 

it re-mains a major concern in the hospital setting. A molecular epidemiological surveillance of this 

pathogen is performed for many years in several western-Switzerland hospitals; at least one isolate 

per patient is routinely typed by the DLST method (double locus sequence typing). 

Methods 

Outbreak investigation. Screening of patients and staff members for MRSA. Reinforcement of infection 

control measures. Molecular and genomic typing. 

Results 

From May to August 2018, three babies were found to harbour the genotype DLST119-2. An 

epidemiological investigation was performed and seven other cases were discovered (2 babies, 4 

adults and one staff member). Surveillance data showed that this genotype was found mainly in the 

Jura region first appeared in 2012 and was the cause of an outbreak in the nursery in 2013. In order to 

decipher if transmission occurred between 2018 cases, these 10 isolates, together with three isolates 

from the 2013 outbreak and one from 2017, were analysed by whole genome multilocus sequence 

typing (wgMLST). 

Less than 10 loci differences were observed between 2018 isolates, suggesting a common ancestor. As 

the mean rate of diversification was estimated to be 5 loci per year, direct transmission was suggested 

between members of one family (baby, mother and farther) and a second family (baby and farther) 

with a staff member. 

Conclusion 

These results suggest either a long-term carrier who would have contact with all cases, or undetected 

links due to a remaining reservoir in the region following the 2013 outbreak. 
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Background 

The Swiss Centre for Antibiotic resistance (Anresis) revealed an increased rate of vancomycin-resistant 

Entero-coccus faecium(VREfm) during the last four years. Meanwhile, a large outbreak occurred in 

Bern’s hospitals, due to a highly epidemic clone (ST-796), raising the concern of inter-hospital spread 

of this opportunist pathogen. On a voluntary basis, several laboratories sent to the NARA selected 

isolates of VREfm for molecular typing. Here we report the use whole genome sequencing (WGS) on 

VREfm isolates for assessing their genetic similarities and inferring putative inter-hospital 

transmissions. 

Methods 

Isolates were analyzed by WGS on an Illumina platform at the Genetic unit of the Institute of 

Microbiology. Whole genome multilocus sequence typing (wgMLST) was used to compare the genetic 

similarity between iso-lates (Bionumerics). 

Results 

Among analyzed VREfm isolates, no strain belongs to the hyper-epidemic clone of Bern (ST796). 

However, 23 isolates belonging to ST-117 were grouped within the same cluster with high genetic 

similarities (0 to 26/2754 loci differences). Epidemiological data revealed that these isolates were 

recovered from: 

1. One outbreak of 7 patients in a Vaud hospital in 2016, the index case being a transfer from a 

Ticino hospital, 

2. One patient transferred in 2017 from a Northern Italy hospital to a Vaud hospital and was 

screened positive at admission, 

3. Four patients from an outbreak in a Ticino hospital 

4. One patient hospitalized in 2017 in a Ticino hospital, 

5. One outbreak of 8 patients in another Ticino hospital from 12-2018 to 02-2019. 

The number of loci differences between isolates from the Ticino outbreak (0 to 8 loci) is consistent 

with a direct transmission, whereas diversity between isolates from the Vaud outbreak (2 to 23 loci 

pairwise differences) suggest the index case was a long-term carrier. 
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Conclusion 

These results highly suggest the spread of a predominant ST-117 VREfm clone in Ticino and Northern 

Italy hospitals and its inter-hospital transmission. 
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Background 

Recent studies suggest a link between periodontitis and Alzheimer’s disease (AD). We hypothesized 

that AD patients produce intrathecal antibodies against periodontal pathogens, especially 

Porphyromonas gingivalis. To verify this hypothesis we quantified antibodies directed to these 

microorganisms in serum and CSF in relation to the bacteria presence in subgingival biofilm, serum, 

and CSF as well as the severity of periodontal disease. 

Methods 

In 20 patients with AD and 20 with other forms of dementia (DEM-noAD) at the age up to 70 years, 

clinical pe-riodontal indices were recorded and cerebrospinal fluid (CSF) was analyzed for total tau 

protein (T-tau) and β-amyloid (Aβ1-42). The presence of selected bacteria and inflammatory 

biomarkers were determined in peri-odontium, serum, and CSF. And in serum and CSF, antibody levels 

against P. gingivalis, Aggregatibacter actino-mycetemcomitans and Treponema species were 

quantified. 

Results 

In line with diagnoses, CSF-levels of Aβ1-42were significantly lower and those of T-tau higher in AD 

than DEM-noAD patients. Periodontal destruction and inflammation were omnipresent with no 

difference between groups. P. gingivalis, T. forsythia, and Treponemaspecies were detected frequently 

in subgingival biofilm sam-ples, but neither in serum nor in the CSF. Elevated levels of antibodies 

against selected periodontopathogens in CSF of 16 patients (7 AD; 9 DEM-noAD) related to serum 

highlight a possibility of the intrathecal immune re-sponse to pathogens. However, there was no 

significant difference in these antibodies between the two groups. Multivariate regression analysis and 

general linear models revealed an association of the T-tau level in AD group with both serum levels of 

anti-P. gingivalis antibodies and MCP-1/CCL-2. 

Conclusion 

Periodontal pathogens may enter the brain and stimulate a local immune response. However, in 

patients with dementia at the age up to 70 years, periodontal pathogens do not act as a trigger for 

developing Alzheimer’s disease. 
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Background 

Whole genome sequencing (WGS) enables high resolution typing of bacteria at the single nucleotide 

polymor-phism (SNP) level, contributing to more confident assessments of strain relatedness and of 

potential underlying transmission events. WGS is increasingly being used at clinical microbiology 

laboratories for infection control, molecular surveillance and outbreak analyses. 

Methods 

Given the large palette of reagents and bioinformatics tools used at clinical microbiology laboratories, 

the Swiss “Working group on next generation sequencing (NGS) for microbe typing and 

characterization” decided to con-duct a proficiency test to define common best practices and 

contribute to harmonized NGS-based bacterial typ-ing. The test was designed as a ring trial (RT), 

notably aimed at assessing methicillin-resistantStaphylococcus aureusstrain relatedness from NGS and 

epidemiological data. In particular, the RT was designed to enable dis-entangling the variability that 

may arise from differences in sample preparation, raw data processing for SNP calling and choice of 

phylogenetics methods. Six laboratories participated to the RT (9 analysis pipelines were tested). 

Results 

The resulting phylogenetic tree and cluster identification were highly reproducible across the 

laboratories. Clus-ter interpretation was however much more laboratory dependent, suggesting that 

increased expertise sharing across laboratories could greatly contribute to harmonized practices. 

More detailed bioinformatics analyses unveiled that while similar SNP-trees and clusters are found 

across lab-oratories, these are actually based on differents sets of SNPs, differentially retained after 

the SNP calling and filtering procedure.  
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Conclusion 

Among the tools that were used by participants, this small-scale RT allowed making recommendations 

on assembly and MLST-calling tools that seem to perform best for this type of data (short read 

sequencing of S. aureus). Importantly too, the lessons learned from this RT pilot study will be useful 

for the development of larger-scale RT to serve as regular quality control tests for laboratories 

performing NGS analyses in a clinical setting. 

  



178 

 

Clinical microbiology / P-051 

 

 

Genome Scale Identification of Multi-Drug Resistance Factors in 
Mycobacterium abscessus using Tn-Seq 

 

 

Dr. Sakshi Luthra 1, Prof. Peter Sander 2 
 
1. University of Zurich, 2. University of Zurich (UZH), Zurich, Switzerland 

 

Background 

Pulmonary infections with Mycobacterium abscessus, an intrinsically multi-drug resistant species of 

non-tuberculous mycobacteria, are emerging as an important threat to cystic fibrosis individuals 

around the world. Intrinsic factors that limit the activity of antibiotics against M. abscessusrepresent 

promising targets for com-pounds that can restore or enhance sensitivity to current antibiotics in 

combination therapies. 

Methods 

In this work, transposon-sequencing (Tn-Seq), a genome-wide method that combines transposon 

mutagenesis with high-throughput sequencing, will be used to identify intrinsic factors that contribute 

to resistance of spe-cific individual antibiotics as well as those that limit the effectiveness of multiple 

classes of antibiotics against M. abscessus. The approach involves simultaneous screening of large M. 

abscessus transposon libraries using next-generation sequencing to identify mutants that exhibit 

fitness defects in the presence of six clinically im-portant antibiotics - vancomycin, ciprofloxacin, 

rifampicin, amikacin, tetracycline and linezolid. The genotype-phenotype relationships captured by Tn-

Seq are verified using a target-based approach involving construction of individual deletion mutants 

and antimicrobial susceptibility testing. 

Conclusion 

This work provides an efficient approach for identification of promising drug targets whose inhibition 

may enhance the efficacy of existing antibiotics and extend their utility for treating M. abscessus 

infections 
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Background 

Fluconazole tolerant isolates of Candida albicans are able to survive at high antifungal drug 

concentration. These tolerant strains are characterized by the absence of drug resistance mutations 

and minimal inhibitory concentration (MIC) comparable to susceptible strains. Crz1 (for Calcineurin-

Responsive Zinc finger 1) is a tran-scription factor, which is targeted to the nucleus to activate target 

genes upon dephosphorylation by calcineurin. This factor is part of the calcineurin pathway in C. 

albicans, which is known to be critical for drug response in this yeast species. This study aims to 

determine whether Crz1 is involved in fluconazole tolerance in clinical isolates and to determine the 

mechanisms leading to azole tolerance. 

Methods 

We deleted CRZ1 in four fluconazole tolerant clinical isolates and constructed revertant strains in order 

to ad-dress the role of this transcription factor in tolerance. For this, we used a drug susceptibility assay 

based on a EUCAST protocol. The revertants were constructed by adding one CRZ1 allele of a wild-type 

laboratory strain (SC5314) in the background of crz1∆/∆ clinical isolates. The CRZ1 genes of the clinical 

isolates were sequenced and compared to SC5314 wild type allèles. 

Results 

The deletion of one or both CRZ1 alleles in the clinical isolates reduced their tolerance to fluconazole 

at different growth culture pHs. However, the constructed revertants only partially restored the 

tolerance phenotype of the initial clinical strains, thus suggesting that CRZ1 alleles of clinical strains 

contain alterations leading to enhanced fluconazole tolerance. As a matter of fact, nucleotide 

sequencing of CRZ1 alleles of the clinical isolates revealed polymorphisms that may contribute to their 

tolerance phenotype. 

Conclusion 

Our results reveal that CRZ1 is involved in the tolerance to fluconazole in four selected C. albicans 

clinical iso-lates. Revertants containing CRZ1 alleles of clinical isolates are currently being tested. 
 

* Student Paper 

  



180 

 

Clinical microbiology / P-053 

 

 

Development of a Swiss surveillance database for molecular epidemiology 
of multi-drug resistant pathogens 

 

 

Dr. Aitana Lebrand 1, Dr. Dominique S. Blanc 2, Prof. Gilbert Greub 3, Dr. Vladimir Lazarevic 4, Prof. Richard A. Neher 5, Prof. 
Vincent Perreten 6, Prof. Jacques Schrenzel 4, Dr. Daniel Wüthrich 7, Dr. Adrian Egli 7 
 
1. SIB Swiss Institute of Bioinformatics, Switzerland 
2. Service of Hospital Preventive Medicine, Lausanne University Hospital and University of Lausanne, Switzerland 
3. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
4. Bacteriology Laboratory, Division of Laboratory Medicine, Department of Genetics Laboratory Medicine and Pathology, 

Geneva University Hospitals, Geneva, Geneva, Switzerland 
5. Biozentrum, University of Basel, Basel, Switzerland 
6. Institute of Veterinary Bacteriology, Vetsuisse Faculty, University of Bern, Bern, Switzerland 
7. Division of Clinical Microbiology, University Hospital Basel, Basel, Switzerland 
 
Background 

Transmission of highly virulent and resistant pathogens can be inferred using molecular 

epidemiological meth-ods. In particular, whole genome sequencing (WGS) allows typing with high 

resolution. However, as the inter-actions between compartments (e.g. human, animal, food, and 

environment) are highly complex, molecular typing data alone often insufficient to determine the 

route of transmission. Interoperable and standardized epidemiological metadata are a key 

requirement for unmasking this complexity. 

Methods 

Within a NRP72 funded project (407240_177504), we are developing and aim to implement a 

molecular surveil-lance platform for Switzerland allowing the integration of WGS typing and 

epidemiological data at high spa-tiotemporal resolution. Within the consortium framework (i) 

requirements will be defined regarding the WGS workflows, data analysis and interpretation and (ii) a 

prototype for a web-based surveillance platform will be establish and (iii) tested using Methicillin 

resistant Staphylococcus aureus (MRSA) isolates from all involved centers. 

Results 

The stakeholders agreed on the required functional specifications of the platform e.g. minimal datasets 

on epidemiological data and visualization aspects of spatiotemporal information. Next, we determined 

and imple-mented the bioinformatics functionalities of the platform based on open source software. 

These include: whole genome typing methods (e.g. cgMLST, SNP-tree) and more classical methods 

such as MLST and spa 

typing, that allow the comparison to older datasets. A first prototype of the surveillance platform is 

hosted at a BioMedIT node of the Swiss Institute of Bioinformatics (SIB) to ensure secure data access 

and computational power. 

Conclusion 

We want to ensure that the data are accessible and interpretable by all stakeholders with different 

expertise. Therefore, the visualization of the surveillance platform is designed to be highly interactive. 

It includes the phylogenetic, spatiotemporal data, and epidemiological data. With this platform we 

hope to increase public health networking within Switzerland and to allow fast detection and real time 

tracking of outbreaks on a national scale. 
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Background 

Staphylococcus aureusis a dangerous human pathogen that has acquired multiple antibiotic 

resistances over the years of extensive antibiotic overuse. Its multidrug-resistant strains are isolated 

from hospital and community environments and are associated with high economic burdens. 

Consequently, WHO has classified S. aureus as a pathogen of high priority for antimicrobial research. 

Endolysins have a potential to become novel antimicro-bials. These bacteriophage-encoded 

peptidoglycan hydrolases (PGHs) lyse bacteria from within to release the phage progeny. They can also 

lyse Gram-positive bacteria when applied from the outside. PGHs are specific for their target organism 

and act rapidly. Their high therapeutic potential has been demonstrated in numer-ous studies, 

including S. aureus induced bacteremia, osteomyelitis and in biofilm models. However, systemic 

application of PGHs is limited by their low activity in complex matrices and insufficient serum 

circulation half-life. Proteinaceous nature and small size of PGHs render them susceptible to lysosomal 

degradation and rapid clearance via glomerular filtration. 

Methods 

Fusion to an albumin binding domain (ABD) extends half-life of protein therapeutics. ABD fusion 

proteins bind serum albumin, forming a complex with large hydrodynamic volume, thus avoiding renal 

clearance. Lysosomal degradation is reduced due to albumin recycling by neonatal Fc receptor 

pathway. This half-life extension strat-egy was applied to a set of PGHs with optimal activity in human 

serum, which we identified by systematically screening a large library of parental and chimeric 

enzymes. 

Results 

Quantitative comparison of the most promising candidates identified four enzymes with high 

staphylolytic ac-tivity. When tested in whole human blood, they reduced S. aureus concentrations by 

3 logs during 1 h at 100 nM concentration. ABD fusion proteins retained high staphylolytic activity and 

showed improved serum circulation half-life and biodistribution in mice. 

Conclusion 

We expect that this approach will deliver a set of enzymes with enhanced therapeutic properties for 

treatment of systemic S. aureusinfections. 
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Evaluation of two pcr kits for the detection of dermatophytes in nail 
infections 

 

 

Ms. Laurence Von Allmen 1, Mr. Reto Lienhard 1, Mrs. Marie-Lise Tritten 1 
 
1. ADMED Microbiologie, La Chaux-de-Fonds, Switzerland 

 

Background 

Nail fungal infections are mostly due to Trichophyton rubrumand other dermatophytes or yeasts. The 

traditional diagnosis of onychomycosis is based on culture but it can take up to 2-3 weeks to obtain 

mature colonies allowing a good microscopic identification, thus postponing the initiation of adequate 

therapy. The amount and quality of the samples are also crucial to ensure fungal growth. In order to 

give more accurate and rapid results we have evaluated two different PCR methods directly performed 

on nail samples. 

Methods 

Fifty microscopy positive (Blankophor) nail clipping samples were tested after DNA extraction with 2 

com-mercial PCR techniques, FTD dermatophytes® (Fast-Track Diagnostics, FTD) and Dermatophytes 

PCR® (Statens Serum Institute Diagnostica, SSI) and compared to our culture results. FTD kit is a real 

time PCR whereas SSI kit is an endpoint PCR followed by a detection on agarose gel. 

Results 

Nine of 50 Blankophor positive samples remained culture negative. PCR techniques allowed identifying 

6 more positive samples. Among the 47 positive samples only 29 were concordant by the 3 methods. 

SSI PCR and culture yielded each 41 positive results and FTD slightly less with 36 positives. No single 

method was able to detect every positive but the association of culture and SSI PCR allowed the 

recovery of all positives. 

Conclusion 

Our results show that a molecular technique performed directly on nail samples yields rapid and 

reliable re-sults. Non-viable mycelium can be identified and culture failures due to overgrowth of fast 

growing fungal contaminants can be bypassed. Importantly, PCR tests allow the rapid introduction of 

an adequate treatment. However, a culture method remains mandatory to recover all fungal 

pathogens. 
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Evaluation of the QIAstat-Dx Diagcore® multiplex panel with the FilmArray® 
biofire for the detection of respiratory pathogens 

 

 

Mrs. Mona Hassan Abdalla 1, Ms. Catia Domingos 2, Mrs. Marie-Lise Tritten 2, Dr. Alain Bizzini 1, Mr. Reto Lienhard 2 
 
1. ADMED Microbiologie, Switzerland 
2. ADMED Microbiologie, La Chaux-de-Fonds, Switzerland 

 

Background 

Respiratory pathogens have nearly indistinguishable clinical symptoms and co-infections may occur. 

Multiplex PCR assays provide a rapid diagnosis and can affect patient management, reduce antibiotic 

prescription and prevent unnecessary investigations. 

We aim to validate the new QIAstat-Dx Diagcore® for the detection of respiratory pathogens in 

comparison to the FilmArray® Biofire panel. 

Methods 

FilmArray Panel detects 17 common respiratory viruses and 3 bacterial targets, whereas QIAstat panel 

identify 18 respiratory viruses and 3 bacterial targets We selected 85 positive samples on FilmArray 

and 23 negative samples for this validation. All samples (n=108) are analyzed simultaneously with the 

two platforms. Results of 19 comparable viruses and bacteria are discussed in this evaluation. 

Results 

The results reveal an excellent observed agreement for individual results of 99.3% (2019/2033). 

Cohen’s kappa test is 0.932. The most frequently detected virus are RSV, Rhinovirus/Enterovirus and 

adenovirus, all show very good concordance. QIAstat detects only 60% (6/10) of the coronavirus OC43 

questioning its sensitivity or the FilmArray’s specificity. The differences in the limit of detection can be 

the cause and a third confirmatory monoplex PCR is needed to assess thie hypothesis. QIAstat detects 

all bacterial pathogens included in the valida-tion panel (4 x M.pneumoniae and 1x B.pertussis). The 

frequency of co-infection of the FilmArray and QIAstat respiratory panel is respectively 13.8% (15/108) 

and 12,03% (13/108). 

Conclusion 

QIAstat-Dx Diagcore® gives accurate and rapid diagnosis for the detection of respiratory pathogens. 

Without gold standard and with a limited number of samples, we cannot define reliably its sensitivity 

and specificity. 
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Mycobactins promote iron acquisition by free-living and intracellular 
Mycobacterium marinum 
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2. University of Zurich (UZH), Zurich, Switzerland 
3. University of Geneva, Geneva, Switzerland 
4. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 

 

Background 

Mycobacterium marinumis a model organism for pathogenic Mycobacteriumspp., which enter 

phagocytes and replicate within the Mycobacterium-containing vacuole (MCV). At later stages during 

infection, the bacteria abandon the MCV and proliferate in the host cytosol. Mycobacteria release 

siderophores called mycobactins to scavenge iron, an essential, yet poorly soluble and available micro-

nutrient. 

Methods 

To investigate the role of M. marinum mycobactin siderophores we employed biochemical, genetic 

and cell biological approaches. The lipid-bound (MBT) and the water-soluble (cMBT) forms of 

mycobactin were isolated by solvent extraction and tested for biological activity. To generate a defined 

M. marinum mbtB deletion mutant defective for mycobactin production, we used specialized phage 

transduction, and we characterized growth phenotypes of the mutant strain in media and phagocytes. 

Results 

The M. marinum mbtBmutant strain showed a severe growth defect in broth and phagocytes, which 

was com-plemented by supplying the mbtB gene on a plasmid. Addition of MBT or cMBT improved the 

growth of mbtB or wild-type bacteria on minimal plates, but only the growth of wild-type M. 

marinumduring infection. While MBT was effective when added to bacterial cultures prior to infection, 

cMBT improved growth only if added after bacterial uptake. Moreover, the growth of mbtBin 

Acanthamoeba castellaniiamoebae was restored by co-infection with wild-type bacteria. 

Conclusion 

Our study reveals the importance and different functions of MBT and cMBT in mycobacterial biology, 

both extra-and intracellular. The complex interactions between the two forms of the mycobactin 

siderophores and their specific roles during infection need to be further investigated. 
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Typing of mecD-islands in genetically diverse methicillin-resistant 
Macrococcus caseolyticus from cattle 

 

 

Dr. Sybille Schwendener 1, Dr. Aurelien Nigg 1, Ms. Alexandra Collaud 1, Dr. Gudrun Overesch 1, Dr. Sonja Kittl 1, Dr. Nathita 
Phumthanakorn 2, Prof. Vincent Perreten 1 
 
1. Institute of Veterinary Bacteriology, University of Bern, Bern, Switzerland 
2. Department of Veterinary Microbiology, Chulalongkorn University, Bangkok, Thailand  

 

Background 

Macrococcus caseolyticus belongs to the normal bacterial flora of dairy cows and does not usually 

cause any diseases. However, methicillin-resistant M. caseolyticus strains were recently isolated from 

bovine mastitis milk in Switzerland. These bacteria had acquired a chromosomal island (McRImecD-1 or 

McRImecD-2) encoding the methicillin resistance gene mecD. Furthermore, mecD-positive M. 

caseolyticus have also been isolated from bovine bulk tank milk in UK indicating a broader geographical 

dissemination. Here we have developed a typing method to analyze McRImecD islands in M. caseolyticus 

from dairy cattle. 

Methods 

Two different approaches were used: (i) multiplex PCRs for molecular typing of McRImecD in Swiss 

strains (num-ber=33) and (ii) read mapping against reference sequences to identify McRImecD types in 

strains from UK (n=26). Genetic relatedness was determined by multilocus sequence typing (MLST). 

Results 

The mecD gene was found in M. caseolyticus strains belonging to 24 different sequence types (STs). 

Strains be-longing to ST5, ST6, ST21 and ST26 were observed in both Switzerland and UK. McRImecD-1 

was present in diverse STs in the majority of Swiss strains (n=19) but also in 4 strains from UK. McRImecD-

2 was only found in 5 strains from Switzerland, all belonging to ST6. A novel island, McRImecD-3, which 

contains a complete mecD operon (mecD-mecR1m-mecIm) combined with the left part of McRImecD-2 

and the right part of McRImecD-1 was found in heterogeneous STs from both collections (Switzerland: 

n=7; UK: n=21). Two strains from UK carried a trun-cated McRImecD-3. Phylogenetic analysis revealed 

no clustering by geographical origin, McRImecD-1 or McRImecD-3. Circular excisions of McRImecD-1 and 

McRImecD-3, but not McRImecD-2, were detected by PCR. 

Conclusion 

Presence of McRImecD-1 and McRImecD-3 in genetically diverse M. caseolyticus and ability to form 

circular exci-sions indicate that these elements are mobile and may spread by horizontal gene transfer 

within the M. case-olyticus population. 
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Background 

Macrococcus canis strain Epi0082 previously isolated from a dog with otitis externa displayed 

macrolide and chloramphenicol resistance. Microarray analysis failed to detect any resistance genes. 

To investigate the under-lying genetic causes responsible for the resistance phenotype, we conducted 

next-generation sequencing-based analysis and expressed candidate genes for macrolide resistance in 

Staphylococcus aureus. 

Methods 

Sequences were obtained by PacBio technology, assembled using Canu software, annotated using 

PROKKA and manually curated using BLAST tools. Putative resistance genes were identified using 

ResFinder (CGE server) and by protein BLAST. Candidate genes were cloned into the S. aureus-E. coli 

shuttle vector pTSSCm. Plasmids were generated in Escherichia coli DH5α and electroporated into S. 

aureus RN4220. Antibiotic susceptibility of RN4220 transformants was determined by MIC 

measurement using the microdilution method. 

Results 

M. canis strain Epi0082 carried a 39,298-bp plasmid harboring the chloramphenicol resistance gene 

fex(B) and two adjacent genes distantly related to macrolide resistance operons of themef /msr(mel) 

type. The first gene, named mef (J), encodes a 398-amino acid (aa) protein of the major facilitator 

superfamily (MFS) that exhibited 39% aa identity with the closest related macrolide efflux pump 

Mef(E). The second gene, msr(G) encodes a 485-aa ABC-F protein and shared 45% aa identity with the 

closest member of the msr family, Msr(D). Cloning experiment showed that both, mef (J) and msr(G), 

either individually or together mediate resistance to erythromycin but not to streptogramin B in S. 

aureus. The contribution of msr(G) to the resistance phenotype was clearly stronger than that of mef 

(J). However, for msr(G) expression the mef (J) upstream region was required. 

Conclusion 

We characterized two novel macrolide resistance genes of M. canis belonging to the mef and msr 

family. They were located on a plasmid together with a chloramphenicol resistance gene fex(B) and 

might spread to other Gram-positive bacteria by horizontal gene transfer. 
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Real-time PCR detection of group B streptococci in pregnant women from 
LIM broth and directly from eSwab 

 

 

Mrs. Stanislava Steiner 1, Ms. Angela Bächler 1, Ms. Laila Müller 1, Prof. Martin Altwegg 1, Dr. Livia Berlinger 1 
 
1. Bioanalytica AG, Lucerne, Switzerland 

 

Background 

Group B streptococci (GBS) screening in pregnant women focuses on prevention of neonatal disease 

transmitted during vaginal delivery. Point-of-care testing (POCT) could serve as a rapid solution for GBS 

detection closer to delivery or even ante-/intrapartum diagnosis of GBS. In a pilot-study we compared 

a commercial PCR from enrichment broth to routine culture procedures. A prospective study is ongoing 

for performing PCR directly from eSwab allowing faster time-to-result. 

Methods 

In the pilot-study 40 consecutive vaginal-rectal specimens (eSwab, Copan) from antepartum women 

were plated on CNA agar with 5% sheep blood (Becton Dickinson) and enriched in LIM broth 

(bioMérieux) overnight fol-lowed by plating and 48h incubation on chromogenic media (STRB, 

bioMérieux). DiaSorin SimplexaTMGBS Di-rect assay was performed from overnight enrichment broth. 

Discrepancies were resolved by GeneXpert GBS assay. 

In the prospective study (N=139) SimplexaTM and BD MAXTM GBS PCR assays were performed in parallel 

directly from the eSwab. 

Results 

Eight of 40 specimens were positive for GBS in the pilot-study. All eight were detected by SimplexaTM 

after en-richment whereas direct culture and culture after enrichment missed one specimen each. One 

culture negative specimen was SimplexaTM positive after enrichment (Ct=34, repetition Ct=41) but 

GeneXpert negative. Sensitiv-ity and specificity of SimplexaTM PCR from LIM broth were 100% and 97%. 

The ongoing study resulted in 22 positives for GBS (Table 1) showing sensitivity/specificity of 

91%/100% for both SimplexaTM and BD MAXTM . Inhibition rates were 0% for SimplexaTM and 3.6% for 

BD MAXTM (all resolved after repetition). 

Conclusion 

Overall, these studies show promising correlations between PCR from LIM broth and directly from 

eSwab in comparison to standard culture. Our findings indicate great potential for ante-/intrapartum 

POCT using PCR thus overcoming the problem of possible changes in carrier status if testing is 

performed weeks prior to delivery. 
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Tularemia in two European brown hares (Lepus europaeus): a disease with 
veterinary public health relevance 

 

 

Dr. Giovanni Ghielmetti 1, Dr. Sophie Peterhans 1, Dr. Monika Hilbe 1, Dr. Sarah Schmitt 1, Dr. Roger Stephan 1 
 
1. University of Zurich, Zurich, Switzerland 

 

Background 

Francisella (F.) tularensisis a highly infectious bacterial pathogen that causes tularemia in humans and 

animals. It is transmitted through direct contact with infected animals, contaminated raw meat, bites 

of vectors or con-taminated dust aerosol. Reservoirs of the disease are rodents and lagomorphs. The 

incidence of tularemia in humans in Europe, as well as in Switzerland increased over the past years . 

With average 31 cases per year in 2010-2016 it was considered to be a rare disease in Switzerland. 

However, in 2017 the number of cases has quadrupled with 129 patients. It is now suggested to be a 

reemerging disease. 

Methods 

Full necropsy, including histopathological examination, of two European brown hares was performed 

at the Institute of Veterinary Pathology, University of Zurich. Heart blood as well as organ samples 

(spleen, liver and lung) were submitted for bacteriological examination. Presumptive positive 

“Francisellaspp.” were confirmed by qRT-PCR. Subtyping of F. tularensis was performed by 

conventional PCR and erythromycin susceptibility testing. 

Results 

Histopathology revealed multiple necrotic foci in liver, spleen and lymph nodes. Based on the fragment 

size of the PCR amplicon and the susceptibility towards erythromycin the isolates were identified as F. 

tularensissubsp. holarctica, Biovar I. Recent studies in northern Europe and Austria evaluated whether 

companion animals serve as a source of infection for humans, after contact to tularemia positive wild 

animals or contaminated envi-ronment. Both a Norwegian hunting dog and its owner contractedF. 

tularensissubsp. holarcticainfection and developed tularemia after exposure to an infected mountain 

hare. 

Conclusion 

F. tularensisinfections in Switzerland have been rapidly risen. Besides tick bites and direct contact with 

rodents or lagomorphs, transmission from cats to humans has been described in North America as well 

as in Europe. Therefore, exposed veterinary personnel should be aware when handling possibly 

infected patients, carcasses or laboratory samples. 
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PBP2a : a temperature sensitive enzyme requiring extracellular folding 
factors, PrsA and HtrA1, for methicillin resistance in Staphylococcus aureus 
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William Kelley 1 
 
1. Department of Microbiology &amp; Molecular Medicine, University of Geneva, Geneva, Switzerland 
2. Geneva University Hospital, Geneva, Switzerland 

 

Background 

Methicillin resistant Staphylococcus aureus (MRSA) is a major ESKAPE human pathogen. PBP2a 

transpeptidase is the key resistance enzyme providing peptidoglycan cross-linking when other PBPs 

are inhibited by β-lactams. This extracellular enzyme, secreted in an unfolded state, must acquire its 

proper allosteric configuration outside of the cell. We investigated the role of two extracellular folding 

factors, the lipoprotein PrsA, and the membrane-anchored chaperone/protease HtrA1 regarding 

PBP2a folding and MRSA resistance. 

Methods 

Single and dual disruption of PrsA and HtrA1 were performed in the MRSA strain COL followed by 

genetic com-plementation. Antibiotic resistance was investigated by phenotypic assays (MIC and spot 

assay) using oxacillin and the last generation β-lactam ceftaroline, over a range of physiological 

temperature (35 to 40°C). Results were supported by biochemical experiments on both membrane 

extracts and purified PBP2a. 

Results 

Dual disruption of PrsA and HtrA1 synergistically restored sensitivity to β-lactam and was enhanced by 

minor temperature shift, consistent with folding defect at physiological temperatures. Western blot 

confirmed that upon temperature increase, the amount of full-length PBP2a decreased in the wild type 

while the visible degra-dation fragments increased in the double mutant. Genetic complementation 

performed in S. aureus and in an E. coli heterologous assay respectively demonstrated that HtrA1 is 

protease removing degradation fragments and PrsA, functions as a general anti-aggregation factor that 

can replace trigger factor. Partial proteolysis of purified PBP2a confirmed an unfolding transition over 

the same range of temperature. Inspection of PBP2a 3D-structure revealed two potential folding weak 

points composed of non-sequential anti-parallel β-sheets: including the key allosteric domain 

regulating the active site opening. 

Conclusion 

PBP2a shows a temperature dependent folding defect and requires two extracellular folding factors: 

PrsA and HtrA1 for expression of methicillin resistance. Interfering with folding and quality control 

pathways might be a new adjuvant strategy to overcome antibiotic resistance. 
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A bioinformatic workflow to enable species assignment directly from 
metagenetic sequencing 

 

 

Ms. Tsering Wüthrich 1, Dr. Kathryn Ramsey 2, Prof. Philipp Latzin 2, Dr. Markus Hilty 3 
 
1. Institute for Infectious Diseases, University of Bern, Switzerland,  
2. Division of Respiratory Medicine, Department of Paediatrics, Inselspital, University of Bern, Switzerland,  
3. Institute for Infectious Diseases, University of Bern, Switzerland. 
 
Background 

To this date it remains difficult to obtain bacterial species level resolution with 16S-rRNA sequencing. 

Nev-ertheless, species identification is clinically important, especially in diseases like cystic fibrosis (CF) 

for which Staphylcooccus aureus is a major pathogen at early age. We aimed at setting up and 

evaluating a new amplicon sequencing protocol based on the tuf -gene to circumstantially analyse the 

members of the Staphylococcaceae within nasal swabs from infants with CF. 

Methods 

We collected 96 nasal swabs of infants with CF and perfomed DNA extraction and amplification of a 

con-served 374bp region of the tuf -gene (F:5’-GCCAGTTGAGGACGTATTCT-3’, R:5’-

CCATTTCAGTACCTTCTGGTAA-3’). Next generation sequencing was carried out with Illumina MiSeq 

2x300 paired-end technology. The DADA2 workflow was used for identification of the species using a 

specifically developed database for Staphylococ-caceae species assignment. Validation of the 

workflow was assured by comparison to previously applied meth-ods, i.e. traditional culture and 16S 

rRNA based oligotyping (data not shown). Based on culture information, sequencing hits were defined 

to be real if the number of reads in a species (grouped sequence variants (SV)) was at minimal 21 and 

constituted more than >0.01% of the sample. 

Results 

In a pilot study, 59 samples were analysed with traditional culture and tuf -sequencing. In culture, a 

total of 67 Staphylococcusspp. isolates were identified in 59 samples (1.12±0.72 mean±SD) of which 

62 isolates were also identified with tuf -sequencing (93% sensitivity). In tuf -sequencing, a total of 290 

SVs were obtained with the DADA2 workflow which classified into 17 different Staphylococcusspp. and 

11 non-Staphylococcus species for exclusion (202 SVs and 88 SVs, respectively). However, when 

applying sequence read and percentage abundance thresholds to the Staphylococcal spp., tuf -

sequencing revealed an average of 3.95±1.71 (mean±SD) Staphylococ-cus spp. per sample. 

Conclusion 

Our approach offers a more extensive species detection of Staphylococcacea than the widely used 16S-

rRNA sequencing or traditional culture. 
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Evaluation of two commercial ELISA kits for measuring the avidity of IgG 
antibodies against tick-borne encephalitis virus (TBEV) 
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3.  Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 

 

Background 

The diagnosis of tick-borne encephalitis (TBE) is mainly based on the documentation of specific 

antibodies. Interpretation of serological test results may be difficult in patients with atypical disease 

courses or atypical an-tibody responses, as well as in infections of vaccinated people. Avidity testing 

allows to differentiate antibodies synthetized during primary (low avidity) and secondary (high avidity) 

antigen contact and may therefore be used to complement serological analyses in order to increase 

testing reliability in acute infections. 

Methods 

We evaluated two commercially available anti-TBEV IgG avidity ELISAs using 66 serum samples: the 

“Avidity Anti-TBE Virus ELISA” kit from Euroimmun and the “ELISA-VIDITEST anti-TBEV IgG avidity” kit 

from Vidia. 

Results 

Concordant test results were observed for 90.9 % (60 / 66) of tested samples. For discordant samples, 

anamnes-tic information accompanying the samples suggest false-low-avidity test results for the Vidia-

kit in 4 / 6 cases. Based on previous testing results for IgG and IgM, we identified 6 samples with 

concordantly high-avidity an-tibodies despite the presence of IgM. Anamnestic information indicates 

the long-term persistence of IgM due to a past infection for 2 / 6 samples and an active TBEV infection 

despite earlier exposure to TBEV antigen for another 2 / 6 samples; for the remaining 2 samples, 

anamnestic information is insufficient to allow for a reliable classification. 

Conclusion 

IgG avidity testing is a complementary method that increases testing reliability in cases of atypical or 

subclinical disease course of TBE, elevated persistence or early disappearance of IgM after primary 

infection, and infections in vaccinated people. The evaluated kits showed a high level of concordance, 

with > 90 % congruent results 
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Pre-clinical validation of Resistell’s nano-motion based Antibiotic 
Susceptibility Test on multiple strains with a focus on method’s robustness 
and repeatability 
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1. Institute for Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
2. Resistell AG, Muttenz, Switzerland 
3. Institute of Microbiology, Lausanne University and Lausanne University Hospital, Lausanne, Switzerland 
4. Institute of Microbiology, Lausanne University Hospital and University of Lausanne. Lausanne, Switzerland 
 
Background 

Rapid and accurate determination of microbial resistance to antibiotics is paramount to improve 

patient treat-ment and management. Resistell AST (Resistell AG) is nanomotion-based antibiotic 

susceptibility test (AST) based on the recording of nano-motion of living bacteria in samples using 

atomic force microscopes cantilevers. Once an effective antibiotic is added, the vibration of cells 

attached to these cantilevers decrease. Resistell’s method, based on a unique growth independent 

approach to determine drug susceptibility, takes minutes to hours, compared with conventional ASTs, 

which may take days. Here, we aimed to develop a robust and repro-ducible method for several 

bacteria involved in bacteremia and sepsis: Escherichia coli, Klebsiella pneumoniae, Staphylococcus 

aureus and Enterococcus faecalis. 

Methods 

In this study nano-motion AST was performed on the pure strains (references strains and CHUV clinical 

isolate) grown on agar plates. Resistell AST comprises the following steps: 1) preparation of the cell 

suspension 2) cell attachment to the sensor 3) signal acquisition in blank, growth medium, medium 

with addition of antibiotic and medium with killing agent 4) data analysis by Resistell algorithm. 

Results 

Different steps of the process have been recently improved and validated, which unable to reliably 

determine cells drug susceptibility with high resolution as shown in figure 1, an example of nano-

motion experiment for E. coli 25922 and ceftriaxone. Data on above mentioned strains is ongoing. 

Conclusion 

Different strains, attachment methods, antibiotics and killing agents have been tested. The method is 

repro-ducible, has potential for clinical application in diagnostics and will be extended to other 

bacterial species and strains and other antibiotics 
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Use of the rapid molecular assay BioFire FilmArray Meningitis/Encephalitis 
for diagnosis of CNS infections: a one-year review 
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Background 

The BioFire FilmArray Meningitis/Encephalitis System (bioMérieux) is a rapid (1 h) molecular assay for 

the diagnosis of meningitis and enceph

alitis (ME). The test provides a qualitative result for 14 community acquired ME pathogens, including 

viruses, bacteria and yeasts. We aimed to evaluate the reliability and the added-value of this assay one 

year after its introduction in our hospital. 

Methods 

We performed a limited retrospective study (frozen clinical specimens and quality controls) prior 

making the test available for physicians 7/7 days/8am-10pm upon a phone call to the laboratory. 

Pathogens for which in-house PCRs were available, were retested within 24h (1); this included 

Haemophilus influenzae, Listeria monocytogenes, Neisseria meningitidis, Streptococcus agalactiae, 

Streptococcus pneumoniae, Cytomegalovirus, Enterovirus, Herpes simplex virus 1 and 2, Human 

herpes virus 6. Clinico-laboratory assessment was achieved to investigate discrepant results. 

Results 

The retrospective analysis revealed an overall agreement ME panel/in-house PCRs of 100% (15/15). 

After the introduction of the ME panel (so far n=61; cases inclusion still ongoing), the overall 

agreement was 91% (58/61); sensitivity 71% (5/7) and specificity 96.4% (53/55). Two adults patients 

tested positive for E. coli K1 with the ME panel were negative with in-house PCR, only one of them 

could corresponded to a true positive by clinico-laboratory assessment. Two patients with a clinico-

laboratory assessment compatible with a viral encephalitis tested negative for HSV-1 with the ME 

panel but positive with in-house real-time PCR with very low DNA copy number. 

Conclusion 

Overall performance of the test appeared satisfying. However, important unexpected discrepant 

results oc-curred, which forces us to carefully check every result more than usual. This may be 

problematic for a first line assay expected to support decision making in the setting of a life-threatening 

disease. Additional cases will be included allowing to better assessing the pro and cons of this new 

molecular test. 
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Evaluation of a tick-borne encephalitis IgG and IgM enzyme immunoassay 
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Background 

To compare results obtained on Virotech Tick-Borne Encephalitis (TBE) IgG IgM EIA with the compiled 

results of three other kits, to evaluate the correlation 

Methods 

Selected sera from patients received from regional hospitals previously tested on three other kits1. 

Further-more, IgM are tested for specificity on a panel of 36 sera presenting IgM reaction for other 

pathogens. Results are compared with the global one obtained in 2 or 3 kits (=expected result) 

Results 

We obtain results for 180 sera in IgM and for 175 sera in IgG. The IgM correlation shows an agreement 

of 98.3 (177/180), with two sample yielding a false-reactive result and one sample yielding a false-

negative result. The false reactive IgM, are also IgG positive and might be due to persistent IgM. The 

false negative IgM is IgG negative and seems to be a specificity problem. Specificity tested on the panel 

for IgM is 97.2 % (35/36). 

The correlation for IgG shows an agreement of 95.4%. False negative IgG (n=5) had confirmed positive 

IgM for 2 sera suggesting lower sensitivity in seroconversion of IgG. Three equivocal results on Virotech 

versus positive IgG on the panel does confirm the low sensitivity of the IgG kit. 

Conclusion 

The test is very accurate to diagnose clinical TBE acute infection with a high to excellent correlation 

with the three-referent kits used in our recent publication. 
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1. Comparison of three commercial IgG and IgM ELISA kits for the detection of tick-borne encephalitis 

virus antibodies. Ticks and Tick-borne Disease (2018). Rahel Ackermann-Gäumann, Marie-Lise Tritten, 

Mona Hassan, Reto Lienhard. 
  



198 

 

Clinical microbiology / P-068* 

 

 

Increasing spread of genes encoding CTX-M enzymes in the presence of 
sub-inhibitory antibiotic concentrations 
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1. Université de Fribourg, Fribourg, Switzerland 
2. University of Fribourg, Switzerland 

 

Background 

The clonal linage of Escherichia coli sequence type 131 (ST131) combining resistance to 

fluoroquinolones and producing extended-spectrum β-lactamases (ESBL) is endemic worldwide. 

Different clades of E. coli ST131 have been identified, in which sub-clade C2 (fimH30Rx) is associated 

with CTX-M-15. This gene is associated to ISEcp1 insertion sequence responsible for its mobility. Our 

aim is to decipher the dynamics of transmission of the blaCTX-M-15 gene in E.coli ST131. 

Methods 

An in-vitro model of transposition was elaborated using the ISEcp1-blaCTX-M-15, ISEcp1B-blaCTX-M-

14 and ISEcp1B-blaCTX-M-19 by cloning experiments. Transposition and conjugation assays were 

performed under: sub-inhibitory antibiotic concentrations, temperature changes and decreased iron 

concentrations. Plasmid copy number (PCN) was determinate to analysis the correlation between the 

different transposition and conjugation frequency and PCN. RT-qPCR was performed to measure the 

expression of blaCTX-M, transposase (tnpA), and plasmid replication protein (repA) to determine the 

molecular bases of increasing rates. A study of the interaction of repA2 regulator with two different 

clones were performed. 

Results 

Transposition and conjugation assays showed significant increase of the transposition frequency using 

sub-inhibitory concentrations of cefotaxime (256 µg/ml) for ISEcp1-blaCTX-M-15 and significant 

increase of the conjugation frequency using ciprofloxacin (0.002 µg/ml) for all structures. An increased 

of ≈2 fold in the PCN was observed in ciprofloxacin condition for the three structures. RT-qPCR with 

ISEcp1-blaCTX-M-15 structure showed an overexpression of blaCTX-M, tnpA and repA genes in 

conditions for which increased transposition rates were observed. Expression of tnpA gene was 

increased in the ΔRepA2 clon. 

Conclusion 

The ISEcp1-related transposition of blaCTX-M genes could enhanced the dissemination under sub-

inhibitory concentration of cefotaxime and ciprofloxacin. The former through increased of the 

transposition events and the latter through increased of plasmid copy number and conjugation events. 

SOS system and interaction be-tween repA2 and tnpA could be two different hypothesis to explain the 

ciprofloxacin and cefotaxime effect, respectively. 
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A new species of the Pasteurellaceae family isolated from the lung of a 
Hawaiian goose (Branta sandvicensis) 

 

 

Dr. Sonja Kittl 1, Mr. Andreas Thomann 1, Ms. Estelle Gohl 1, Prof. Peter Kuhnert 1 
 
1. Institute of Veterinary Bacteriology, University of Bern, Bern, Switzerland 
 

Background 

Members of the Pasteurellaceae are gram-negative, facultative anaerobic bacteria covering both, 

commensal and pathogenic species. The family comprises 28 genera that do not always represent 

monophyletic clusters and several species have undergone reclassification in recent years (Naushad, 

Adeolu et al. 2015, Christensen and Bisgaard 2018). Known avian pathogens include Avibacterium 

paragallinarum (avian coryza), Avibacterium gallinarum(low-grade respiratory infections), Pasteurella 

multocida (fowl cholera) and Gallibacterium anatis. 

Methods 

Classical bacteriology was done on the lung of a Hawaiian goose (Branta sandvicensis) showing nodular 

lesions that was submitted to our diagnostic unit. Further analyses included MALDI-TOF (Bruker MBT 

7854 MSP Li-brary), 16SrRNA gene sequencing with BLASTN analysis and finally whole genome 

sequencing (WGS) using Illumina technology (150bp paired reads). Average nucleotide identity (ANI) 

and average amino acid identity (AAI) was calculated using an online tool (http://enve-

omics.ce.gatech.edu). 

Results 

Aside from Aspergillus fumigatus,hemolytic, NAD-dependent, gram-negative, oxidase and catalase 

positive rods could be isolated (strain 19OD173). No identification of the isolate was possible using 

MALDI-TOF but 16S rRNA gene sequence analysis revealed closest similarity with 96% to Mannheimia 

varigena (NR_024897.1) which is below the threshold for species delineation. WGS based ANI 

calculation confirmed a clear separation from M. varigena(only 79% identitiy) where the accepted cut-

off is 95-96% (Chun, Oren et al. 2018). AAI with M. varigena was 82%, situating 19OD173 most likely 

in the Mannheimia cluster. 

Conclusion 

According to genetic criteria, 19OD173 should be considered a new species of Pasteurellaceae.Due to 

the com-plex phylogenic structure of this family further analyses will be necessary to determine if it is 

included in the genus Mannheimia. 19OD173 was isolated from a clinical sample, however the lesions 

can be explained by the presence of A. fumigatus, thus the pathogenic potential of the new species 

needs further study. 
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Evaluation of MICRONAUT-S Anaerobes MIC broth microdilution panels for 
antibiotic susceptibility testing of anaerobes 

 

 

Dr. Miriam Cordovana 1, Dr. Simone Ambretti 1 
 
1. University Hospital of Bologna Policlinico Sant’Orsola-Malpighi - Unit of Microbiology, Bologna, Italy 
 

Background 

Susceptibility of anaerobes to antibiotics has become less predictable during the last decades, and 

empirical treatment of anaerobic infections is no longer satisfactory. Accurate and routine-friendly 

methods for MIC determination of anaerobes are demanded. Here, we evaluate the performance of a 

commercially available microdilution panel in comparison to a gradient MIC Strip test. 

Methods 

A total of n=177 anaerobes clinical isolates (60 species, 23 genera) were tested with the MICRONAUT-

S Anaer-obes MIC panel (MERLIN Diagnostika, Germany), including penicillin, ampicillin, 

amoxicillin/clavulanate, piperacillin/tazobactam, meropenem, imipenem, ertapenem, metronidazole, 

clindamycin, vancomycin, doxy-cycline, moxifloxacin and tigecycline (Tab. 1). The same bacterial 

suspension was used for the panel inoculum, and for testing by MIC Strips (Liofilchem, Italy). The panels 

were incubated at 37 °C in anaerobic conditions for ≥24 h, and read visually. In case of no bacterial 

growth for the growth control, incubation was prolonged to 48-72 h. Results were interpreted 

according to EUCAST guidelines. Comparison was performed in terms of essential agreement, category 

agreement and error rates. 

Results 

Category agreement with MIC strips resulted overall > 96% (from 96.04% to 100%). Essential 

agreement resulted 92% for piperacillin/tazobactam, and > 96% for all the other antibiotics. Overall, 

n=23 minor errors, n=2 major errors and n=9 very major errors were observed.[SA1] For doxycycline, 

tigecycline and moxifloxacin (for which no breakpoints are available), MICRONAUT results diverged for 

≤1 dilution fold from MIC Strips results. For most isolates (132/177) the panels were readable after 

overnight incubation, in 41 cases after 48 h, in 4 after 72 h (Fig. 1). 

Conclusion 

The MICRONAUT-S Anaerobes MIC panels proved to be a reliable microdilution method for antibiotic 

sus-ceptibility testing of anaerobes, providing results consistent with gradient methodology, with both 

fast and slow growing species, in most cases in 18-24 hours. The ease-of-handling and -result 

interpretation makes this method suitable for implementation into routine workflows. 
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Clinical microbiology / P-071* 

 

 

Evaluation of storage and extraction methods for salivary microbiota to 
discriminate individuals in forensics 

 

 

Mr. Valentin Scherz 1, Mr. Sébastien Aeby 1, Dr. Claire Bertelli 2, Prof. Gilbert Greub 1 
 
1. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland,  
2. Institute for Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
 
Background 

Salivary microbiota is described as different among individuals and stable over time. Analyzed by 16S 

rRNA metagenomics, it could constitute a footprint allowing to discriminate individuals in forensic 

settings. To vali-date this approach, we first designed an experiment to optimize preanalytical 

parameters and assess the effect of extraction kits, storage time and temperature. 

Methods 

Saliva from two healthy donors was pooled. DNA of one fraction was directly extracted (D0) while the 

rest was stored at -20 or 4°C and extracted after 1 (D1) or 7 (D7) days. For each storage condition, 3 

extraction kits (Macherey-Nagel NucleoSpin Soil, Molzym Ultra-Deep Microbiome, Qiagen QIAamp 

DNA Microbiome) were used on technical triplicates and one positive control (ATCC-2002 mock 

community). DNA library was prepared following the V3V4 16S rRNA Illumina protocol and sequenced 

on MiSeq. Human and bacterial DNA was quan-tified by qPCR. 

Results 

Dominant genera and their relative abundance diverged between storage conditions and extraction 

kits (Figure 1). Storage at 4°C allowed Pseudomonas to grow, precluding the use of this storage 

condition. Bacteria of the Prevotellagenus significantly decreased over time with the QIAamp 

Microbiome only. Interestingly, both the Ultra-Deep Microbiome and the QIAamp Microbiome include 

a step with an endonuclease to degrade exposed DNA but only the latter effectively depleted human 

DNA. Strains from the ATCC mock community were best recovered with the NucleoSpin Soil kit. 

Altogether these results suggest that the DNA of dying bacteria is exposed and potentially degraded 

by active endonucleases, thus unpredictably biasing microbiota assessment. 

Conclusion 

Our results exemplify how preanalytical factors can have unpredictable effects and therefore must be 

tested ahead of studies. The results allowed to define a robust protocol currently applied on salivary 

samples collected at four timepoint over 13 months from 28 pairs of monozygotic twins. 
 

*Student Paper 

  



SSM 2019 – Abstract book 

203 

 
 
 

 
 
Figure 1 twins.jpg 
Attachment #222 

 
 
  



204 

 

Clinical microbiology / P-072 

 

 

Direct MALDI identification from positive blood cultures:  
Rapid Sepsityper 

 

 

Dr. Miriam Cordovana 1, Dr. Thomas Maier 2, Dr. Simone Ambretti 1, Dr. Markus Kostrzewa 2 
 
1. University Hospital of Bologna Policlinico Sant’Orsola-Malpighi - Unit of Microbiology, Bologna, Italy 
2. Bruker Daltonik GmbH, Leipzig, Germany 

 

Background 

The rapid identification of the causative agent of sepsis plays a key role for the adoption of an 

appropriate antibiotic therapy, and hence is crucial for the patients’ clinical outcome. 

The MALDI Sepsityper® kit (Bruker Daltonik) represents a reliable method for the rapid bacterial 

identification directly from positive blood culture bottles, with a turnaround time of about 30 minutes, 

and a good efficacy described in the literature. 

In this study, we evaluate a new formulation of the Sepsityper kit (Rapid Sepsityper) that aimed to 

achieve an improvement in the identification of the most challenging-to-identify pathogens. 

Methods 

A total of 303 consecutive positive blood cultures from routine were tested in parallel with the old and 

the new Sepsityper formulations. Spectra for MALDI-TOF MS identification were acquired with two 

different spotting methods (direct smear and in-situ extraction), in parallel, and results compared in 

terms of correct identifica-tion, taking result of identification from plate subculture as reference. 

Polymicrobial samples were excluded from the evaluations. 

Results 

The new formulation enabled an increase of the number of correct identifications of +3.6% in 

comparison with the old version (from 269/303 (88.8%) to 280/303 (92.4%)). This increase regarded 

mainly yeasts, Bacillus spp. and coagulase-negative staphylococci. 

Conclusion 

The new Sepsityper formulation showed a better performance in comparison with the old version, 

enabling to achieve more than 92% of correct identifications. The efficacy of the two formulations 

resulted equally ex-cellent (near to 100%) for the most clinically relevant causative agents of sepsis 

(enterobacteria, S. aureus, non-fermenting bacilli, enterococci), but the new version enabled an 

improvement especially among the difficult-to-identify microorganisms. This increase is likely 

ascribable to the improvement of the bacterial pellet extraction process from the positive blood 

culture bottle, resulting in a better suitability of the pellet for the direct smear onto the MALDI target 

(no clots, no slime, more “creamy”). 
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Variation in the collateral sensitivity phenotypes of Escherichia coli with 
genotype and growth environment 

 

 

Dr. Richard Allen 1, Prof. Alex Hall 1 
 
1. ETH Zürich, Zürich, Switzerland 

 

Background 

One strategy to slow the spread of antimicrobial resistance is to use treatment regimens of antibiotics 

where individuals resistant to one antibiotic exhibit increased sensitivity to one or more other 

antibiotics. Resistant bacteria should be at a competitive disadvantage against sensitive individuals, 

when treated with antibiotics that show collateral sensitivity, thus preventing the spread of resistance. 

Thus far, research has focussed on which antibiotics show collateral sensitivity interactions. However, 

multiple different mutations can confer resistance phenotypes and these resistance phenotypes can 

vary with environ-ment. Therefore, it is important to understand how robust collateral sensitivity 

interactions are to genotype and environmental variation. 

Methods 

To investigate this, we selected a lab strain of Escherichia coli, for resistance to different antibiotics in 

four different simple growth environments (such as reduced pH), and sequenced resistant mutants. 

For each of the, over 60, mutants we quantified resistance to the selecting antibiotics and one of 

several antibiotics where we would expect collateral sensitivity to occur, across the four growth 

environments. 

Results 

We find that even when selected for resistance to the same drug, the environment where selection 

occurs in-fluences which resistance mutations are acquired. We also find that there is variation in 

whether collateral sensitivity is observed both across different mutants and different environments. 

Conclusion 

This work provides important information about how the growth environment can influence the 

genotype and phenotype of antibiotic resistance and the robustness of treatment strategies based 

around collateral sensitivity. 
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Comparative genomics of pT3, a multi-resistant plasmid carrying the first mcr-
3.5 colistin resistance gene reported in Switzerland 

 

 

Dr. Marc Stevens 1, Dr. Katrin Zurfluh 1, Prof. Roger Stephan 2 
 
1. University of Zurich, 2. University of Zurich (UZH), Zurich, Switzerland 

 

Background 

The use of antimicrobials has resulted in spread of antimicrobial resistant (AMR) strains in many 

environments, including food. The multi-resistance plasmid pT3 was isolated from Escherichia coli T3, 

an ESBL-producing strain isolated from Thais consumption crickets, bought in Switzerland. 

Methods 

Plasmid sequencing was performed using PacBio’s SMRT sequencing. Reads were assembled in SMRT 

portal 3.2 using HGAP 3.0. The plasmid was analyzed using Plasmidfinder, the antibiotic database CARD 

and IS-finder. Comparative genomics were performed with blastN using the NCBI nucleotide collection 

as database. Plasmid maps were drawn using the plasmid comparison tool BRIG. 

Results 

Plasmid pT3 was isolated from Escherichia coli T3, an ESBL producer harbouring blaCTX-M-55. 

Sequencing re-vealed a 79,293-bp plasmid. pT3 belongs to the IncF1A, IncF1B, and IncX1 family. It 

harbors the colistin resis-tance gene mcr-3.5, firstly reported in Switzerland. In addition, it harbors 

tetA, blaTEM-128, and qnrS1, encoding resistance to tetracycline, beta-lactams, and quinolones, 

respectively. Further, resistances to silver, copper and mercury are located on pT3. 

Comparative genomics revealed that pT3 has 35-kb backbone with > 99% nucleotide identity to E. coli 

and Salmonellaplasmids (Fig. 1). This backbone harbors the metal resistance genes. Further, a 12-kb 

fragment with 

> 99% identity to Salmonellaplasmids was identified, harboring blaTEM-128, and qnrS1. The fragment 

is flanked by a 6-kbp fragment that harbors blaTEM-128and a 12-kbp fragment, both with > 99% 

identity to E. coli. Additionally, a 4-kb region flanked by IS-elements and encoding mcr-3.5 was inserted 

in the 35-kb fragment. 

Conclusion 

The presence of 3 Inc types, the high similarity of the pT3 to different plasmids from different species 

and the insertion of the mcr-3.5 fragment show that AMR-plasmids rapidly recombine. Such 

recombination explains the rapid dissemination of AMR-genes in the environment. 
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KPC-41, a new KPC variant conferring ceftazidime-avibactam resistance and 
exhibiting reduced beta-lactamase activity 
 
 
Dr. Linda Mueller 1, Ms. Amandine Masseron 2, Dr. Guy Prod’Hom 3, Dr. Tatiana Katerina Galperine 4, Prof. Gilbert Greub 3, 
Dr. Laurent Poirel 1, Prof. Patrice Nordmann 1 

 
 
1. Emerging Antibiotic Resistance Unit, Medical and Molecular Microbiology, Faculty of Science and Medicine and Swiss 

National Reference Center for Emerging Antibiotic Resistance (NARA), University of Fribourg, Fribourg, Switzerland 
2. Emerging Antibiotic Resistance Unit, Medical and Molecular Microbiology, Faculty of Science and Medicine, University 

of Fribourg, Fribourg, Switzerland 
3. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
4. Infectiology Department, University Hospital Center and University of Lausanne, Lausanne, Switzerland 
 
Background 

The emergence of carbapenemases in Enterobacterales, in particular of the Klebsiella pneumoniae 

carbapen-emases (KPCs) that are associated to multidrug resistance, represent a high priority for the 

development of novel antibacterials. Avibactam, a non-β-lactam inhibitor, is able to restore the 

efficacy of ceftazidime against KPC producers. However, resistance to the novel ceftazidime-avibactam 

(CAZ-AVI) association is increasingly reported among clinical strains expressing KPC variants. 

We described a novel KPC-3 variant, KPC-41, produced by the K. pneumoniae UM strain. This strain 

was iso-lated from a patient hospitalized in 2018 at the University Hospital Center of Lausanne (CHUV), 

for a pancreatic cancer and episodes of cholangitis treated with carbapenems and colistin but not with 

CAZ-AVI. This strain was surprisingly resistant to CAZ-AVI. 

Methods 

The blaKPC-41 and blaKPC-3 genes were amplified and transformed into E. coli TOP10. Antimicrobial 

suscepti-bility was performed by the disc diffusion method. Minimum inhibitory concentrations (MICs) 

were confirmed by broth microdilution and E-test. Further, KPC-41 and KPC-3 enzymes were purified 

with a cation column and using a lab-scale chromatography system AKTA-prime. Finally, kinetic 

measurements were performed with a spectrophotometer. 

Results 

Expression of blaKPC-41 gene in E. coli TOP10 conferred a reduced resistance to carbapenems and 

some cephalosporins when compared to the KPC-3 E. coli recombinant strain. Interestingly, addition 

of avibactam had a strong impact on MIC value of ceftazidime for the KPC-3E. colirecombinant strain 

that showed a MIC 8-fold lower than that of KPC-41 producer. Kinetic data showed that KPC-41 has a 

low hydrolysis profile for ce-falotin, cefotaxime, aztreonam and imipenem, in comparison to that of 

KPC-3. However, the hydrolytic activity of ceftazidime is higher for KPC-41 than for KPC-3 that might 

be responsible of ceftazidime-avibactam resistance observed in KPC-41. 

Conclusion 

This is the first example of identification in Switzerland of a clinical strain expressing a KPC variant 

conferring resistance to ceftazidime/avibactam. 
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High-content screening using microfluidics to identify genes involved in 
antibiotic persistence of uropathogenic Escherichia coli (UPEC) 

 
 
 
Mr. Thomas Simonet 1, Dr. Neeraj Dhar 1, Prof. John McKinney 2 
 
1. ÉCOLE POLYTECHNIQUE FÉDÉRALE DE LAUSANNE EPFL, Lausanne, Switzerland 
2. Ecole polytechnique fédérale de Lausanne, Lausanne, Switzerland 

 

Background 

Uropathogenic Escherichia coli(UPEC) are the most common bacterial pathogens that cause urinary 

tract infec-tions (UTIs). Due to the emergence of drug-resistant UPEC strains that evade antibiotic 

treatment, UTIs have become a major public health concern and generate substantial healthcare costs. 

However, antimicrobial re-sistance is not the only basis for treatment failure. Even in non-resistant 

strains, a small fraction of so-called persister cells are able to survive prolonged exposure to an 

antibiotic, leading to infection relapse when the treatment ceases. While this phenomenon has been 

studied in earnest using lab strains of E. coli, little is cur-rently understood about the molecular 

mechanisms underlying antibiotic persistence in UPEC, which have a higher propensity to form 

persisters than their non-pathogenic relatives. Looking into bacterial persistence is a challenging task 

because of the transient nature of the persister phenotype and the small number of persister cells in 

an isogenic population. 

Methods 

To overcome these difficulties, we chose to combine microfluidics and time-lapse microscopy together 

in a high-content screening (HCS) experiment, which will provide insights into the genetic basis of UPEC 

persistence. 

Results 

We designed a microfluidic screening device consisting of 1,152 microchambers to individually grow 

UPEC transposon mutants and monitor their responses to antibiotic treatment over time at the single-

cell level. Time-lapse movies are then analysed with an automated image analysis platform in order to 

identify mutants with altered persistence rates. Once optimized, the assay will be used to conduct a 

saturation mutagenesis screen of a transposon-induced single-gene knockout UPEC library. 

Conclusion 

Our work aims to identify the complete set of genes that contribute (negatively or positively) to 

antibiotic per-sistence in UPEC. This has the potential to yield a better understanding of bacterial 

persistence in the context of UTIs and lead to the development of more rationally designed 

antibacterial regimens. 
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Pathogenic differences of phenotypic phase variants in experimental 
Neurolisteriosis 

 

 
Mr. Florian Zbinden 1, Dr. Denis Grandgirard 1, Prof. Marco Oggioni 2, Prof. Stephen Leib 1 
 
1. University of Bern, Institute for Infectious Diseases, Bern, Switzerland 
2. University of Leicester, Department of Genetics, Great Britain 

 

Background 

L. monocytogenesmeningitis/meningoencephalitis remains a life-threatening disease. Understanding 

the vir-ulence of the pathogen and its regulation by epigenetic mechanisms is crucial to optimize 

treatment and im-prove prognosis. Type I restriction modification is a mechanism that allow bacteria 

to switch between different physiological states using phase variation. We compared the virulence of 

4 isogenic phenotypes of the same L. monocytogenes serotype 4b strain caused by phase variation in 

a neonatal rat model of meningoencephalitis. 

Methods 

Eleven day old Wistar rats were infected intracisternally with similar size of inoculum (between 1.7-2.4 

x 105 CFU) of the 4 isogenic strains of L.monocytogenes serotype 4b (A,B,C,D). Animals were treated 

with Amoxicillin (50 mg/kg/dosis, q8h) or Trimethoprim/Sulfamethoxazole (TMP/SMX, 25/5 

mg/kg/dosis, q8h) starting at 24 hours post infection (hpi). The animals were randomized for isogenic 

strain and treatment. At timepoints 18, 24 and 42 hpi the animal’s weight and clinical score were 

determined. Bacterial titers in cerebrospinal fluid were evaluated at 24 hpi. Hippocampal apoptosis, 

hydrocephalus, bacterial titer in blood, in cerebellum and spleen homogenates were evaluated at 42 

hpi. 

Results 

Animals infected with isogenic strain A and treated with Amoxicillin showed lower spleen titers 

compared to B (p=0.0226), lower weight loss at 42 hpi (p=0.0080), lower cerebellum titers (p=0.0088) 

and less apoptotic hippocampal cells (p=0.0332) compared to D. 

When treated with TMP/SMX, strain A showed significantly less weight loss than the three other 

isogenic strains (pAB=0.0047, pAC= 0.0264, pAD=0.0047), caused lower cerebellum (p=0.051) and 

spleen titers (p=0.0022) compared to B, lower spleen titers (p=0.0044) and lower hippocampal 

apoptosis (p=0.0114) that strains C and D (p=0.0194). No statistical difference could be found between 

strains B, C or D. Overall, Amoxicillin treatment was superior to TMP/SMX. 

Conclusion 

Strain A caused less damage than other phenotypes. Phenotypical switching to B/C/D may worsen the 

outcome in L.monocytogenes meningitis. 
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Evaluation of a quantitative PCR for the determination of the HBV viral load 

 

 

 

Mr. Reto Lienhard 1, Ms. Laurence Von Allmen 1, Dr. Alain Bizzini 1, Mrs. Marie-Lise Tritten 1 

 
 
1. ADMED Microbiologie, La Chaux-de-Fonds, Switzerland 

 

Background 

We compare the viral load results obtained with two tests to verify the adequacy of GenXpert HBV and 

assess its usefulness for patients monitoring. 

Methods 

For this retrospective study, we selected samples in order to obtain a regular distribution in the viral 

load values. Plasma were collected during the period of April 2018 to April 2019 and frozen directly at 

-70°C. We sent an aliquot for diagnostic testing to the virology laboratory at HUG. Samples were tested 

on Roche Instruments CAP-CTM and Cobas 6800 from June 2019. We used the same samples to 

validate the Xpert HBV VL on GenXpert XVI automate. Results are analysed measuring the linear 

correlation of the log values 

Results 

Out of sixty-six samples, three give technical error and two invalid results; none of these have been 

retested. Non-valid results’ rate of 7.6% (5/66) and seem high and need more investigation. Both assay 

detect HBV DNA in 58 samples, Roche detects two more samples, missed by GenXpert, and one sample 

negative for both assays. We obtain quantitative values for 58 samples for which we establish a 

tendency curve. The correlation between the two assay shows a “perfect” linearity with a coefficient 

of determination of R2 =0.9818. 

Conclusion 

These results assess the utility for our laboratory to implement the assay in the routine diagnostic. 
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Rapid diagnostics of blood stream infections using nanobodies 
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Background 

Sepsis caused by blood stream infections (BSIs) affects 18 million people world-wide every year and 

has unac-ceptably high mortality rates of 10-20% in Western countries. BSI diagnostics typically takes 

several days, which forces clinicians to treat sepsis patients with empiric broad-spectrum antibiotics. 

However, cephalosporin- and carbapenem-resistant Escherichia coli, Klebsiella pneumoniaeand 

Pseudomonas aeruginosa are often treated with inadequate antibiotics. We aim to drastically shorten 

the routine BSI diagnostics by omitting long-lasting blood cultures currently necessary for BSI 

diagnostics. 

Methods 

Single domain antibody fragments (nanobodies) and synthetic nanobodies (sybodies) were raised 

against non-essential but highly conserved outer membrane proteins (OMPs) of E. coli, K. 

pneumoniaeand P. aeruginosa, namely OmpX, OmpA and OmpF of E. coli, OmpA of (K. pneumoniae) 

and OprF (P. aeruginosa). The en-riched pools were then deep-mined using our recently developed 

NestLink technology to identify sybodies and nanobodies binding to OMPs in the native outer 

membrane context of the respective pathogens. 

Results 

Sybodies and nanobodies were first selected against purified OmpX (E. coli), OmpA (K. pneumoniae) 

and OprF (P. aeruginosa). In case of OmpX, enrichment of both sybodies and nanobodies turned out 

to be difficult. Therefore, we currently select nanobodies against OmpA and OmpF of E. coli, which are 

less conserved than OmpX, but showed promising results in preliminary experiments. Finally, sybodies 

and nanobodies binding to OmpA (K. pneumoniae) and OprF (P. aeruginosa) were successfully 

enriched. 

Conclusion 

We have established an elaborate platform to generate binders that recognize highly conserved OMPs 

in their native context of the outer membrane of gram-negative pathogens. These binders will be 

further developed to capture these bacteria directly from blood samples of patients suffering from life-

threatening BSIs. Thereby, time-consuming blood culturing is omitted, allowing for rapid antibiotic 

susceptibility testing. 
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Clinical microbiology / P-080* 

 
 

Development and validation of a novel in vitro continuous fermentation model 
of broiler caecum to investigate horizontal gene transfer 

 
 
Ms. Alessia Pennacchia 1, Mr. Paul Tetteh Asare 1, Dr. Anna Greppi 1, Dr. Benoit Pugin 1, Dr. Marc Stevens 2,  
Dr. Katrin Zurfluh 2, Prof. Roger Stephan 2, Dr. Chrsitophe Jans 1, Dr. Christophe Lacroix 1 
 
1. ETH Zürich, Department of Health Science and Technology, Institute of Food Nutrition and Health, Zurich, Switzerland 
2. University of Zurich, Zurich, Switzerland 

 

Background 

As the first source of meat protein worldwide,chicken is particularly concerned with the presence of 

microbes carrying multiple antimicrobial resistance (AMR) genes and their transfer potential in the 

favorable environ-ment of the gastrointestinal tract (GIT),such as the poultry caecum.A suitable broiler 

caecum fermentation model is required to investigate in vitro AMR gene transfer under different 

selective pressures.This study aimed to develop and validate a novel continuous chicken cecum 

fermentation model using the PolyFermS platform inoculated with immobilized microbiota and 

mimicking the cecum environmental conditions. 

Methods 

Cecal content from 21 day old broiler chicken was collected under strict aerobic condition. Freshly 

sampled caecal microbiota of a single donor was immobilized in xanthan–gellan gum gel beads under 

strict anaer-obic conditions.The PolyFermS model consisted of an inoculum reactor (IR),seeded with 

30%beads (v/v) and used to continuously inoculate (10%) second stage reactors with identical 

microbiota.All reactors were oper-ated with controlled conditions mimicking the cecum( 24h retention 

time,41°C,pH 6.0, modified Viande Levure medium).Metabolite concentration(HPLC),bacterial 

composition (quantitative PCR) and profile (16S rRNA gene sequencing) were monitored in reactor 

effluent samples. 

Results 

Stable conditions for microbial composition and metabolite concentrations were established in all 

reactors and maintained over a subsequent test period of 35 days.During the test period,a stable total 

short-chain fatty acid production was measured,with mean acetate,butyrate and propionate ratios of 

49.6±3.0%, 24.1±3.5%, and 10.8±2.6%, respectively,that were similar to the donor caecum content 

(64,15 and,9%, respectively).The fraction of predominant donor cecum phyla were well maintained in 

reactor effluents: Firmicutes (92% and 87.2±7.5%),Proteobacteria (4% and 9.5 ± 5.8%) and 

Bacteroidetes (3% and 2.8±1.0%). 

Conclusion 

The chicken cecum PolyFermS model featured stable microbial composition, diversity and metabolite 

produc-tion, consistent with composition and activity measured in donor chicken caeca.The model 

provides a unique tool to study the occurrence and mechanism of AMR gene transfers in the chicken 

GIT in controlled environ-mental conditions. 

 
*Student Paper 

  



214 

 

Clinical microbiology / P-081* 

 
 

The influence of microbial-derived metabolites on bone health 
 
 
Ms. Alexandra Wallimann 1, Dr. Keith Thompson 2, Dr. Barbara Stanic 2, Dr. Liam O’Mahony 3, Prof. Cezmi A Akdis 4, Dr. T 

Fintan Moriarty 2 
 
1. AO Research Institute Davos and Swiss Institute of Allergy and Asthma Research, Davos, Switzerland 
2. AO Research Institute Davos, Davos, Switzerland 
3. Depts of Medicine and Microbiology, APC Microbiome Ireland, University College Cork, Cork, Ireland 
4. Swiss Institute of Allergy and Asthma Research, Davos, Switzerland 

 

Background 

The human gut microbiome is known to play a crucial role in health, while dysbiosis is associated with 

many chronic inflammatory diseases. In recent years, a growing number of studies suggest that the 

gut microbiome might also influence bone health. However, the interactions between the microbiota 

and the host are complex and not fully understood. Metabolites produced by the gut microbiome 

might be important mediators in this interaction. In particular, short-chain-fatty acids (SCFAs), which 

are generated by bacterial fermentation of dietary fibres, are one important class of metabolites. In 

addition to the known SCFAs effects on metabolism and immune responses, the goal of our study was 

to examine if SCFAs influenced osteoclastogenesis. 

Methods 

We investigated the effect of acetate (C2), propionate (C3), butyrate (C4) and valerate (C5) on 

osteoclast formation using murine bone marrow-derived precursor cells and monocytes/macrophages 

from human peripheral blood mononuclear cells. By means of TRAP staining, a marker for osteoclasts, 

we quantified osteoclastogenesis. 

Results 

We showed that butyrate and valerate significantly decreased osteoclast formation of murine as well 

as human cells. The inhibition of osteoclastogenesis, mediated by butyrate, was persistent to the 

lowest concentration tested (0.25 mM). As this concentration does not have a cytotoxic effect, even 

for the mesenchymal stem cells that are the precursor cells for bone forming osteoblasts, alternative 

mechanisms of action are currently being explored. 

Conclusion 

In conclusion, SCFAs, especially butyrate and valerate are interesting tools to probe the mechanisms 

of osteo-clastogenesis and may represent a novel therapeutic approach to prevent bone loss via 

microbial-based inter-ventions. 
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Clinical microbiology / P-082 

 

 

Performance of Swiss microbiological laboratories in detecting important 
resistant bacteria in the external quality control during the last 10 years 

 

 

Prof. Reinhard Zbinden 1, Dr. Roman Fried 2, Mrs. Fongsi Hufschmid-Lim 3 
 
1. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 
2. University Hospital of Zurich, Zurich, Switzerland 
3. University of Zurich, Zurich, Switzerland 

 

Background 

In Switzerland, resistant bacteria like methicillin-resistant Stapyhlococcus aureus (MRSA) are well 

known since more than 40 years. Over the past 15 years bacteria harbouring newer resistance 

mechanisms, e.g., vancomycin-resistant enterococci (VRE) or carbapenemase-producing 

Enterobacteriaceae (CPE), steadily increased also in Switzerland. The Federal Office of Public Health 

and the Swiss Centre for Antibiotic Resistance (anresis.ch) rely on correct susceptibility testing results 

for successful resistance surveillance. The aim of this retrospective study was to evaluate the 

performance of Swiss laboratories in detecting important resistant bacteria. 

Methods 

The detection of resistance in MRSA (4 strains), in VRE (2 strains), in Extended-Spectrum Beta-

Lactamase (ESBL) producing Enterobacteriaceae (12 strains) and in CPE (3 strains) was evaluated 

retrospectively from 65 labora-tories that had participated in the bacterial external quality control 

scheme of MQ during the last 10 years. In addition, the frequency of reporting the corresponding 

resistance mechanisms was evaluated. 

Results 

MRSA and VRE were detected correctly in 99% and in 98%, respectively. ESBL producing 

Enterobacteriaceae were detected in 99%. However the underlying mechanism was indicated only in 

80%; the information was especially missing if the strains had simultaneously an AmpC. CPE were 

detected by susceptibility testing in over 95%; the additional information that carbapenem resistance 

is due to a carbapenemase was missing in half of the reports. 

Conclusion 

The overall performance of susceptibility testing to detect antibiotic resistances was excellent. 

However, the Swiss Society of Infectious Diseases has always advised the Swiss Society of Microbiology 

that diagnostic labora-tories should not only report detected resistance but also should indicate the 

underlying resistance mechanism. This is especially important with respect to carbapenem resistance 

in Enterbacteriaceae because “home-made” carbapenem resistance is predominantly due to AmpC 

combined with porin alterations rather than due CPE imported from abroad. The External quality 

control centers should therefore also rate the indi-cation of the resistance mechanism. 
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Clinical microbiology / P-083 

 
 

Characterization of fosD, a novel plasmid-mediated fosfomycin resistance 
gene identified in Escherichia coli 

 
 
Dr. Nicolas Kieffer 1, Dr. Laurent Poirel 1, Dr. Linda Mueller 1, Dr. Cansu Cimen 2, Dr. Marie-Christine Descombes 3, Prof. Patrice 
Nordmann 1 
 
1. University of Fribourg, Fribourg, Switzerland 
2. Ardahan Public Hospital, Ardahan, Turkey 
3. Proxilis, Geneva, Switzerland 
 

Background 

Plasmid-mediated fosA genes are an important source of acquired resistance to fosfomycin in 

Escherichia coli, and particularly among ESBL producers. A survey using a retrospective collection of 

ESBL-producing E. coli recovered from urine of community patients in Switzerland has been performed. 

Our aim was to evaluate the prevalence of fosfomycin-resistant isolates, and to characterize the 

corresponding resistance mechanisms. 

Methods 

A total of 1,225 ESBL-producing E. coli , collected from 2012 to 20103 were tested for fosfomycin 

resistance using the Rapid FosfomycinE. coliNP test and agar dilution technique. All fosfomycin-

resistant recovered isolates were tested by PCR for plasmid-mediated fos resistance genes (fosA1-A7, 

fosBand fosC). Whole genome sequencing of fosfomycin-resistant isolates with an unknown resistance 

mechanism was obtained using Illumina technology. New assembly was perform using the CLC 

genomic workbench software. 

Results 

Out of the 1,225 E. coli isolates tested, 17 were resistant to fosfomycin, 5/17 were positive for known 

resistance fosAgenes, and two remained negative for known fosgenes. Whole genome sequencing 

revealed a new fos-fomycin resistance gene in E. coliisolate R249, named fosD. This gene encoded a 

putative gluthatione transferase sharing 50%, 57% and 65% of amino acid identity with the FosC, FosA 

and FosB determinants, respectively. Plas-mid analysis revealed that the fosD gene was located onto 

a transmissible IncX-type plasmid. The fosDgene was identified as part of a 1,597 bp-long cassette 

bracketed by Tn7-like inverted repeat sequences, with direct re-peats being identified at their 

extremities. Despite the lack of transposase gene within this Tn7-like stucture, its acquisition through 

a transposition-like mechanism was likely. 

Conclusion 

We identified a totally novel fosfomycin resistance determinant in an E. coliisolate recovered from 

Switzerland that corresponds to a novel group of transferable fosfomycin resistance trait. Further 

epidemiological screening will be needed to evaluate whether that gene has further disseminated. 
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Mycobacterial siderophore import and reduction mediated by the unusual 
ABC exporter IrtAB 

 

 

Dr. Fabian Arnold 1, Ms. Miriam Weber 1, Mr. Imre Gonda 1, Mr. Marc Joseph Gallenito 2, Ms. Sophia Adenau 3,  
Dr. Lea Huber 4, Dr. Eike Peters 5, Prof. Jörn Piel 5, Prof. Gabriele Meloni 2, Prof. Ohad Medalia 1, Prof. Markus Seeger 1 
 
1. University of Zurich (UZH), Zurich, Switzerland, 
2. University of Texas at Dallas, Dallas, United States 
3. University Hospital of Zurich, Zurich, Switzerland 
4. University of Zurich, Zurich, Switzerland 
5. ETH Zürich, Zurich, Switzerland 

 

Background 

Siderophores are important virulence factors of Mycobacterium tuberculosisfor capturing iron during 

infection. M. tuberculosissynthesizes two siderophores, lipid-bound mycobactin (MBT) and secreted 

carboxymycobactin (cMBT), both of which are imported by the heterodimeric ABC transporter IrtAB. 

However, this function of IrtAB stands in contrast to its predicted fold as an ABC exporter. In addition, 

IrtAB features a cytoplasmic siderophore interaction domain (SID) believed to reduce siderophores. 

Methods 

To investigate the unusual structure-function relationship of IrtAB, we applied in vitro enzymatic assays 

with IrtAB reconstituted in proteoliposomes and nanodiscs. IrtAB-mediated uptake of cMBT into 

proteoliposomes was investigated by measuring the accumulation of radioactive 55Fe bound to cMBT. 

In vivofunction of IrtAB was assayed using Mycobacterium smegmatis gene deletion strains lacking 

irtAB and/or siderophore production enzymes. The structure of IrtAB was determined with single 

particle electron mi-croscopy and x-ray crystallography. Siderophore reduction was studied in vitro. 

Results 

Hereby, we present the cryo-EM structure of the full length IrtAB protein from the M. 

tuberculosishomologue Mycobacterium thermoresistibile, as well as the crystal structure of its SID. 

Together, they allow for a recon-struction of the IrtAB full-length structure, which reveals a defined 

position of the SID in close proximity to the inner membrane leaflet. Functional assays revealed that 

IrtAB indeed imports MBT and cMBT despite its ABC exporter fold. Furthermore, the purified SID is 

capable of mycobactin reduction. Finally, we could show that the ATPase activity of IrtAB is strongly 

stimulated in the presence of MBT and less so in the presence of cMBT. 

Conclusion 

Our structural and functional insights allowed us to formulate a revised role of IrtAB, in which the main 

sub-strate of the transporter is MBT, while transport of cMBT is an accessory role of IrtAB. Although 

exhibiting an ABC exporter fold, IrtAB’s role is to import mycobactins. 
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Dolosigranulum pigrum picks sides in nasal microbiota via cooperation and 
competition 

 

 

Dr. Silvio D. Brugger 1, Ms. Sara M. Eslami 2, Dr. Melinda M. Pettigrew 3, Dr. Isabel Fernandez Escapa 2, Dr. Matthew M. Henke 
4, Dr. Yong Kong 5, Dr. Katherine P. Lemon 6 
 
1. Division of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, University of Zurich, Zurich, 

Switzerland 
2. Department of Microbiology, The Forsyth Institute, Cambridge, MA, USA 
3. Department of Epidemiology of Microbial Diseases, Yale School of Public Health, New Haven, CT, USA 
4. Department of Biological Chemistry and Molecular Pharmacology, Harvard Medical School, Boston, MA, USA 
5. Department of Molecular Biophysics and Biochemistry and W.M. Keck Foundation Biotechnology Resource Laboratory, 

Yale University, New Haven, CT, USA 
6. Division of Infectious Diseases, Boston, Children’s Hospital, Harvard Medical School, Boston, USA 

 

Background 

Multiple epidemiologic nasal passage microbiota studies identify the generally harmless bacterium 

Dolosigran-ulum pigrum as a candidate beneficial bacterium based on its positive association with 

health, including nega-tive associations with colonization by pathobionts Staphylococcus aureus and 

Streptococcus pneumoniae. 

Methods 

We used a multi-pronged strategy (Analysis of composition of microbiota (ANCOM) on species-level 

bacterial microbiota datasets from children and adults, in vitroco-culture assays, lactic-acid 

determination and whole genome sequencing with comparative genomics of 10 D. pigrum isolates) to 

gain new insights into D. pigrum’s functions and interactions in the nasal microbiota. 

Results 

We detected in vivo systems-level and in vitro phenotypic cooperation with commensal 

Corynebacterium species. D. pigrum’s average genome size of 1.86 Mb and predicted auxotrophies 

indicate it must rely on its human host and co-colonizing bacteria bacterial neighbors for key nutrients. 

In in vitro interaction assays, D. pigrum alone inhibited S. aureus growth; however, D. pigrum plus a 

nasal Corynebacterium were needed to inhibit S. pneumoniae growth. D. pigrum produced L-lactic-acid 

but at levels insufficient to inhibit either S. aureus or S. pneumoniae. However, the genomes of 11 D. 

pigrum strains revealed a diversity of biosynthetic gene clusters including bacteriocins, microcins and 

lanthipeptides. 

Conclusion 

Here, we validated in vivo correlations from human bacterial microbiota studies with functional assays 

and demonstrated positive association between the commensals D. pigrum and Corynebacterium spp. 

and antago-nism against the pathobionts S. aureus and S. pneumoniaepointing to previously 

unrecognized means of niche competition. Our results increase the understanding of D. pigrum’s 

physiology and the mechanisms underlying the positive associations between D. pigrum and a healthy 

nasal microbiota. 
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Widespread of Antibiotic Resistance Determinants in Nigerian 
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2. Department of Medical Microbiology and Parasitology, National Hospital Abuja, Abuja, 3. Emerging Antibiotic 

Resistance Unit, Medical and Molecular Microbiology, Faculty of Science and Medicine and Swiss National Reference 
Center for Emerging Antibiotic Resistance (NARA), University of Fribourg, Fribourg, Switzerland 

 
Background 

The increasing occurrence of resistance to antibiotics is a major issue for global public health. 

Environmental bacteria are known to represent an important reservoir of antibiotic resistance 

determinants. 

Methods 

Carbapenemases, ESBL, and acquired 16S rRNA methylases conferring pandrug resistance to 

aminoglycosides were searched among Gram-negative species from environment samples in different 

geographical locations in Nigeria. After selective enrichment step, phenotypical tests (antibiograms) 

and analysis of enzymatic activity (CARBA NP test) were performed. Then, the molecular basis of 

antibiotics resistance was determined by specific PCR and for some isolates with whole genome 

sequencing. 

Results 

Among 122 environmental samples, 198 strains were isolated and 112 were CARBA-NP test positive. 

The majority of the strains corresponded to bacteria that were intrinsically resistant to carbapenems 

(mostly Stenotrophomonas maltophilia). Nevertheless, 14 strains (Enterobacteriaceae and non-

fermentative bacteria) with acquired carbapenemase genes (blaVIM-5, blaNDM-1,-5,-7, blaOXA-23,-

40,-181 and blaPOM-1) were found. Those determinants were found with or without ESBLs (blaCTX-

M-9,-15). Some isolates co-harbored methylases (armA, rmtC). No pandrug resistant bacteria was 

identified. 

Conclusion 

This study revealed the presence and the spreading of clinical relevant antibiotic resistance bacteria 

into en-vironment, and showed that this Africa country of more than 110 millions inhabitants may the 

significantly contaminated with multidrug resistant determinants. 
 

*Student Paper 

 

  



SSM 2019 – Abstract book 

221 

 
 
 

Abstractnigeria figure1.jpg 
 
Attachment #252 
  



222 

 

Clinical microbiology / P-087 

 

 

Quantifying cellular fitness of methicillin susceptible and resistant 
Staphylococcus aureus strains: a high-throughput method 

 

 

Dr. Pascal M. Frey 1, Mr. Julian Baer 1, Dr. Katherine P. Lemon 2, Prof. Annelies S. Zinkernagel 1, Dr. Silvio D. Brugger 1 
 
1. Department of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, University of Zurich, Zurich, 
 Switzerland 
2. Division of Infectious Diseases, Boston Children’s Hospital, Harvard Medical School, Boston, MA, United States 
 
 

Background 

To evaluate changes in cellular fitness of bacteria after acquisition of antimicrobial resistance, a 

scalable high-throughput method to analyze bacterial growth on agar is desirable. For this purpose we 

aimed to adapt a quantitative fitness analysis (QFA) method established for yeast cultures to bacterial 

use. 

Methods 

In QFA, bacterial cultures are spotted in a predefined array on agar plates and photographed 

sequentially while growing in neighborly competition. These time-lapse images are analyzed using a 

purpose-built open-source software to derive image density values for each culture spot. Fitness, 

defined as the product of maximum doubling rate and maximum doubling potential, is calculated from 

parameters of a generalized logistic growth model fitted to optical density values of each culture. For 

QFA adaptation and validation, we used Staphylococcus aureus methicillin resistant (MRSA) JE2 and 

methicillin susceptible (MSSA) Cowan strains, as well as an invasive clinical isolate CI1149 (MSSA). 

Image density values were matched to colony-forming unit (CFU) counts for image segmentation 

validation using linear regression after log-transformation. 

Results 

Overall, QFA permitted the construction of growth curves from semisolid agar plates and fitting of a 

generalized logistic model in all strains of S. aureus. Image density values showed a strong correlation 

with the total CFU count per spotted culture (p<0.001). Fitness was derived for 60 culture spots 

(20/strain) with mean (SD) fitness ranging from 1366 (430) for Cowan to 1754 (364) for JE2 and 1871 

(341) for CI1149. Linear regression suggested a substantial higher fitness of JE2 and CI1149 than 

Cowan. 

Conclusion 

QFA is a viable method to analyze fitness of S. aureus and can detect substantial fitness differences 

between an MSSA Cowan strain, MRSA JE2 and MSSA CI1149 strain. QFA is likely to be applicable to 

bacteria of other species and may help to predict epidemiological persistence of antimicrobial resistant 

bacterial pathogens. 
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Virulence factor prediction: comparison of databases and their use for 
Staphylococcus aureus genomes analysis 
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3. Bacteriology Laboratory, Division of Laboratory Medicine, Department of Diagnostics, Geneva University Hospitals, 
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Background 

Virulence can be defined as the ability of a microbe to induce disease. Variations of bacterial virulence 

are at-tributed to i) the presence/absence of virulence factors (VFs) encoded on mobile genetic 

elements (MGE) or the chromosome, but also ii) mutations in VFs modifying the protein activity, as 

well as iii) changes in the expres-sion of these VFs. Reference databases can be used to identify and 

annotate known VFs in bacterial genomes. This work aimed at investigating and comparing the content 

of existing public databases for the annotation of bacterial VFs. 

Methods 

Amino acid sequences and annotations of VFs were retrieved from five different sources: 1) the 

Pathosystems Ressource Integration Center (PATRIC), 2) Victors, 3) Swiss-Prot, 4) the Virulence Factor 

Database (VFDB) and 5) the pathogen-host interaction database (PHI-base). Comparisons were made 

by clustering VFs at 90% sequence identity. The conservation of VFs was investigated for complete 

genomes of selected taxa including Staphylo-coccus aureus. 

Results 

Comparative analyses revealed that VFs from the five databases are highly heterogeneous. Out of over 

11,000 non-redundant VFs, only 49 were found in all 5 databases and 116 in 4 out of 5 databases. In a 

specific case of S. aureus infection with toxic shock syndrome but no TSST-1, 95% of identified VFs were 

also identified in a majority of 396 published S. aureus genomes. 

Conclusion 

Those results highlight the lack of consistency in VF databases that reflects the difficulty of databases 

curation in the context of a loose definition of virulence. This limits the predictive value of VF 

identification in terms of disease outcome and clinical usefulness for patient management. The 

construction of a database contain-ing curated clinically-relevant VFs, comparative data and a defined 

ontology is essential to overcome current limitations and allow target VF analysis in the routine of 

diagnostic laboratories. 
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Controlling Staphylococcus aureus infection through phage therapy in a 
model of experimental endocarditis 
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Ai Que 3, Dr. Grégory Resch 1 
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3. Bern University Hospital, Bern, Switzerland 
 
 

Background 

Staphylococcus aureusremains a leading cause of infective endocarditis. Despite therapeutic 

advancements, mortality rate of S. aureus infective endocarditis remains high. Therefore, the 

development of new strategies to treat S. aureus endocarditis is a priority. Phage therapy may 

represent one such approach. We evaluated the efficacy of a two-phage cocktail targeting S. aureus in 

a rat model of experimental endocarditis. 

Methods 

Rats with catheter-induced aortic vegetations were inoculated with 105CFU of S. aureusLaus102. Six 

hours after inoculation, rats were treated with the phage cocktail (phages Sb-1 + P66 at 5.109PFU/mL 

each; 1 mL bolus in-jection followed by a 24h continuous infusion at 0,2mL/h) or saline (control). After 

24h, animals were sacrificed and bacterial and phage loads in vegetations were determined. 

Results 

Bacterial densities in vegetations of controls increased from 7.8 log10CFU/g at the onset of treatment 

to 9.8 log10CFU/g at 24h. Compared to controls at 24h, in phage-treated animals a significant 

(p<0.001) reduction of 2 log10CFU/g was observed (8.0 log10CFU/g). However, the bacterial load in 

vegetations after phage treatment remained similar to that of controls at the onset of treatment. 

Phage concentration in vegetations at 24h was 8.0 log10PFU/g. 

Conclusion 

In our experimental endocarditis model, phage therapy achieved a bacteriostatic effect on S. aureus 

growth in vegetations. This result could be explained by the multiplicity of infection (i.e, 

phages/bacteria ratio; MOI) of 1 reached at 24h in vegetations, which we believe is still low. 

Experiments are in progress to assess the activity of the phage cocktail at a higher MOI. 
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Heavy metal stress responses in Burkholderia cenocepacia H111 

 

 

Mr. Stefano Gualdi 1, Prof. Leo Eberl 2 
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Background 

Burkholderia cenocepaciaH111 is a member of the B. cepaciacomplex, a group of genetically similar 

but phe-notypically distant gram-negative bacteria. Members of Burkholderia sp. have shown a 

remarkable ability to adapt to multiple environmental conditions and have been isolated in soils 

contaminated with heavy metals. Metals in their ionic forms have a long history of human application 

in medicine and agriculture, however, only a few of them have been characterized in their mechanism 

of toxicity in bacteria. 

Methods 

In this study, we investigated gold Au3+ and silver Ag+ detoxification systems present in Burkholderia 

cenocepa-ciaH111. Using a transposon sequencing (Tn-Seq) technique we could define a set of 65 

genes related to silver and 198 to gold. 

Results 

Selected genes have been verified with individual mutants allowing the identification of a common 

essen-tial two-component system (BCAL0497) for the tested conditions. We validated that a previously 

described P-type ATPase (BCAL0055) was involved in silver resistance whereas a sulfite reductase 

cluster (BCAL2685 to BCAL2680) appeared important for gold resistance. This sulfite reductase cluster 

is involved in the biosynthesis of cysteine which suggests a non-specific route of detoxification. 

Conclusion 

The results suggest that for silver and gold there is not a specific detoxification system but is the result 

of a multi-layer resistance system with overlapping substrate specificities. Certain systems are 

commonly present in bacteria and serve as the first defense against non-essential heavy metals but 

others have a unique sub-strate specificity and can be found only in few bacteria. 
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Phenotypic and genotypic characteristics of Escherichia coli with non-
susceptibility to quinolones isolated from environmental samples on pig 
farms 

 

 

Dr. Magdalena Nüesch-Inderbinen 1, Mr. Patrick Kindle 1, Dr. Katrin Zurfluh 1, Ms. Sereina von Ah 1, Dr. Xaver Sidler 1, Dr. 
Dolf Kümmerlen 1, Prof. Roger Stephan 1 
 
1. University of Zurich, Zurich, Switzerland 

 

Background 

In the last decade, the growth of the pig-farming industry has led to an increase in antibiotic use, 

including several used in human medicine, e.g. (fluoro)quinolones. Data from several studies suggest 

that there is a link between the agricultural use of antibiotics and the prevalence of antibiotic-resistant 

bacteria in the pig farm environment, including (fluoro)quinolone resistance. This poses a threat to 

human and animal health. 

Methods 

We analyzed 174 E. colishowing non-susceptibility to quinolones isolated from environmental samples 

from pig farms. Antimicrobial susceptibility testing (AST) was performed using the disk diffusion 

method. PCR and sequence analysis were performed to identify chromosomal mutations in the 

quinolone resistance-determining regions (QRDR) of gyrA and the isolates were screened for the 

presence of the plasmid-mediated quinolone resistance (PMQR) genes aac-69-Ib-cr, qepA, qnrA, qnrB, 

qnrC, qnrD and qnrS. Strain relatedness was assessed by phylogenetic classification and multilocus 

sequence typing (MLST). 

Results 

Of 174 isolates, 81% (n=141) were resistant to nalidixic acid, and 19% (n=33) were intermediately 

resistant. Over-all, 68.4% (n=119) were multidrug resistant. This study revealed a prevalence of 79.9% 

(n=139) for gyrA QRDR mutations, and detected 21.8% (n=38) isolates with at least one PMQR gene. 

The two most frequently detected PMQR genes were qnrB and qnrS (13.8% (n=24) and 9.8% (n=17, 

respectively). E. coli belonging to phylogenetic group A (48.3%/n=84) and group B1 (33.3% /n=58) were 

the most frequent. E. coli ST10 (n=20) and ST297 (n=20) were the most common STs. 

Conclusion 

E. coli with non-susceptibility to quinolones are widespread among the environment of Swiss pig farms 

and are often multidrug resistant. In several cases these isolates possess at least one PMQR gene, 

which could spread by horizontal gene transfer. E. coli from pig farms have diverse STs, some of which 

are associated with human and animal disease. 
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Stress-perceiving sensor histidine kinases activate the general stress response 
at the onset of the Bradyrhizobium diazoefficiens-soybean symbiosis 

 

 

Ms. Janine Wülser 1, Ms. Chantal Ernst 1, Mr. Dominik Vetsch 1, Dr. Raphael Ledermann 1, Prof. Julia A. Vorholt 1, Prof. Hans-
Martin Fischer 1 
 
1. Institute of Microbiology, ETH Zurich, Zurich, Switzerland 

 

Background 

The nitrogen fixing bacterium Bradyrhizobium diazoefficiens relies on a functional general stress 

response (GSR) not only to cope with stresses under free living conditions but also for efficient 

formation of root nodule symbiosis with its legume host plants. As in other Alphaproteobacteria, 

activation of the GSR is triggered by phosphorylation of the response regulator PhyR. To date, the 

signals that activate the GSR during early stages of host colonization and the molecular determinants 

involved in stress perception and PhyR phosphorylation are poorly defined. Here, we studied the role 

of eleven candidate GSR activating sensor histidine kinases (HhkA to HhkK) in the B. diazoefficiens 

soybean symbiosis and assessed their stress responsiveness. 

Methods 

We constructed B. diazoefficiens mutants lacking all or subsets of the eleven kinases, or complemented 

with distinct combinations thereof, and determined their symbiotic phenotype. Stress responsiveness 

of the kinases was investigated by using a reporter system to monitor GSR activity in cells exposed to 

different stresses. 

Results 

Analysis of mutants lacking defined sets of kinases identified two kinases (HhkA, HhkE) as being crucial 

for normal development of symbiosis. Controlled expression of either hhkA orhhkE in a background 

lacking all eleven kinases activated the GSR to a level enabling wild type like nodule formation and 

nitrogen fixation. GSR reporter assays indicated that both HhkA and HhkE participate in GSR activation 

upon exposure to salt stress (NaCl). The set of kinase mutants is currently further characterized with 

regard to their responsiveness to different stresses. 

Conclusion 

Our results combined with previous findings (1) demonstrate that controlled GSR activation by partially 

redun-dant stress perceiving kinases is crucial for efficient symbiosis between B. diazoefficiens and 

soybean. Further characterization of the stress responsiveness of symbiosis relevant kinases will help 

to more precisely define stress conditions prevailing at the onset of symbiosis when the GSR is 

activated. 

 

1. Ledermann et al. (2018) Mol. Plant-Microbe Interact. 31:537-547. 
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Beta-rhizobial symbiosis: new insights from transcriptome and metabolome 
analysis 

 

 

Mrs. Paula Bellés Sancho 1, Dr. Martina Lardi 1, Dr. Yilei Liu 1, Dr. Gabriella Pessi 1 
 
1. University of Zurich (UZH), Zurich, Switzerland 

 

Background 

Rhizobia are free-living bacteria that can form a symbiotic interaction with certain legumes. In root 

nodules, rhizobia reduce atmospheric nitrogen (N2) into ammonia, a nitrogen source that legumes can 

metabolize. In addition to the well-studied and phylogenetically diverse alpha-subclass of 

proteobacteria (alpha-rhizobia), cer-tain beta-proteobacteria (beta-rhizobia) such as Paraburkholderia 

and Cupriavidus species, were shown recently to be capable of establishing nitrogen-fixing symbiosis 

with legumes. The clearly distinct phylogenetic analyses of nif and nod genes suggest that that alpha- 

and beta-rhizobia have evolved independently and may, therefore, use different molecular mechanism 

to establish a nitrogen-fixing symbiosis. 

Methods 

In this project, Phaseolus vulgaris (common bean) was used as model plant because it can form root 

nodules with both alpha- and beta-rhizobia. As rhizobial partners, we used Paraburkholderia 

phymatum, a highly competitive beta-rhizobial strain. We applied RNA-seq to compare the differential 

expression profiles of P. phymatumunder free-living and symbiosis conditions and metabolomics to 

investigate the metabolites profile of nodules induced by beta- and alpha-rhizobia. The obtained 

results were validated by constructing and characterizing P. phyma-tummutant strains during 

symbiosis and in free-living conditions. 

Results 

Among the P. phymatumgenes highly expressed and up-regulated during symbiosis, we found the 

genes nifV, which is coding for a homocitrate synthase and is not present in most alpha-rhizobia and 

nifA that encodes a transcriptional regulator. The construction and characterization of mutant strains 

showed a key role of NifV and NifA in regulating nitrogenase activity in symbiosis. Additionally, a 

metabolome analysis of nodules induced by P. phymatumwild-type (Fix+) and nifA mutant strain (Fix-) 

suggested that the legume sanctions nodules occupied by Fix- strains by providing fewer sugars 

including some C4-dicarboxylic acids. 

Conclusion 

The characterization of P. phymatumstrains mutated in nifV and nifA key symbiotic genes showed 

differences and commonalities between the molecular mechanisms underlying alpha- and beta-

rhizobial symbiosis. 
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Involvement of respiratory complex I in organohalide respiration? 

 

 

Mrs. Mathilde Willemin 1, Prof. Christof Holliger 1, Dr. Julien Maillard 1 
 
1. Ecole polytechnique fédérale de Lausanne, Lausanne, Switzerland 

 

Background 

The NADH:ubiquinone oxidoreductase (Nuo) is an assembly of proteins also known as complex I. It is 

the entry point for highly energetic electrons in the classical aerobic respiration process as it couples 

the transfer of two electrons from NADH to ubiquinone with proton pumping resulting in the 

establishment of a proton mortice force. It was assumed that to fulfill its function, the complex must 

contain at least 14 subunits. Yet the presence of an 11-subunit version of complex I as detected in 

genomic and proteomic analyses of strict anaerobes such as sulfate-reducing bacteria (SRB) or 

organohalide-respiring bacteria (OHRB) raised for the latter the question of its potential implication in 

the still poorly understood respiratory processes. Moreover, the 11-subunits complex I lacks the NADH 

oxidizing module suggesting the use of an alternative electron donor. 

Methods 

The goal of this work is to elucidate the role of complex I in the specific context of OHRB with a focus 

on Fir-micutes. During organohalide respiration (OHR), organohalide compounds serve as final 

electron acceptors in an energy-conserving process. The complete picture of the electron transfer 

chain remains elusive and a good understanding of the proteins involved in this metabolism is of great 

interest for bioremediation. The development of targeted quantitative proteomics will serve to 

compare the abundance of the complex in Desul-fitobacterium hafniense strain DCB-2 when cultivated 

in different growth conditions. This facultative OHRB is capable of using different combinations of 

electron donors/acceptors and offers the possibility to evaluate the prevalence of the complex in one 

or the other growth condition, reflecting its importance. 

Results 

Progress in the method development and preliminary proteomic data will be discussed. 

Conclusion 

In parallel, the biochemical characterization of the complex in Dehalobacter restrictus is currently 

under inves-tigation by Blue Native PAGE to define its protein composition and identify possible 

electron donor candidates. 
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Organohalide respiration: study of the membrane protein complex 
responsible for the reduction of halogenated compounds 

 

 

Mr. Lorenzo Cimmino 1, Dr. Américo G. Duarte 2, Dr. Adrien Schmid 1, Prof. Inês A. C. Pereira 2, Prof. Christof Holliger 1, Dr. 
Julien Maillard 1 
 
1. Ecole polytechnique fédérale de Lausanne, Lausanne, Switzerland 
2. Universidade Nova de Lisboa (ITQB), Portugal 

 

Background 

Organohalide respiration (OHR) is a bacterial anaerobic respiratory process in which halogenated 

compounds are used as terminal electron acceptors. Desulfitobacterium and Dehalobacter, 

paradigmatic organohalide-respiring bacteria (OHRB), harbour the pceABCT gene cluster, representing 

one model system in OHR. While both Dehalobacter restrictus and Desulfitobacterium hafniense strain 

TCE1 dechlorinate tetrachloroethene (PCE), 3,5-dichlorophenol (DCP) is dechlorinated by D. hafniense 

strain DCB-2. The relatively high DNA sequence iden-tity (70%) and similar gene composition and 

regulation between the pceABCT and dcpABCT gene clusters trig-gered our interest in studying the 

possible co-transcription of the genes, in establishing stoichiometric relation-ships between the 

corresponding proteins, and in trying to decipher the reductive dehalogenase (RDH) protein complex 

from the cytoplasmic membrane of those bacteria. 

Methods 

Gene co-transcription was investigated by a combination of RNA extraction and RT-qPCR, while the 

stoichiom-etry of the proteins is analyzed via quantitative proteomics. Clear-Native PAGE technology 

combined with an in-gel reductive dehalogenase activity assay are established to identify proteins from 

the RDH complex. 

Results 

The transcriptional analysis conducted on D. hafniensestrain DCB-2 showed that dcp gene cluster is 

actively up-regulated by 3,5-DCP. At protein level, reference peptides were defined for PceA, B, C and 

T from D. restrictus and D. hafniense strain TCE1 and they will be applied for measuring the relative 

stoichiometry of the targeted proteins. Furthermore, preliminary results from CN-PAGE analysis 

suggest that the PCE reductive dehalogenase (PceA) catalytic subunit is part of a ~150 kDa protein 

complex in D. restrictus. 

Conclusion 

At transcriptional level the results suggest that dcpgene cluster shows an operon structure. However, 

the pos-sibility of additional promoters regulating the transcription of individual genes within the 

operon are under investigation. At protein level, the identification of the RDH complex allows us to 

address the question of the proteins that are associated with PceA. 
 

*Student Paper 

  



SSM 2019 – Abstract book 

231 

Environmental microbiology / P-096* 

 
 

Pyrite, or not pyrite: that is the question. Studying the capacity of 
Thiobacillus denitrificans to carry out nitrate-dependent pyrite oxidation 

 
 
Mrs. Magdalena Albelda Berenguer 1, Mrs. Mathilde Monachon 1, Prof. Pilar Junier 2, Prof. Edith Joseph 3 
 
1. Laboratory of Technologies for Heritage Materials, Institute of chemistry, University of Neuchâtel, Neuchâtel, 

Switzerland 
2. Laboratory of Microbiology, Institute of biology, University of Neuchâtel, Neuchâtel, Switzerland 
3. Laboratory of Technologies for Heritage Materials, Institute of chemistry, University of Neuchâtel/Haute Ecole Arc 

Conservation-restauration, HES-SO, Neuchâtel, Switzerland 

 

Background 

Field observations showed the existence of denitrification in the absence of an organic electron donor 

in pyrite-rich locations. Laboratory studies usingThiobacillus denitrificans as model organism were 

conducted to assess if pyrite oxidation could be coupled to denitrification. Although nitrate reduction 

and sulfate generation were observed, it remains unclear if this is due to the oxidation of pyrite or of 

other coexisting sulfur sources. 

Methods 

In this study, T. denitrificans was incubated anoxically in DSMZ 113 medium (free of any sulfur and 

iron) sup-plemented with elemental sulfur, iron(II) sulfide and pyrite as electron donor. The depletion 

of nitrate and the production of sulfate and nitrite was followed over time using ion chromatography. 

Results 

The highest production of sulfate was observed in the cultures with elemental sulfur (398.05 mg/mL). 

The oxi-dation of iron(II) sulfide was much slower detecting only 66.83 mg/mL of sulfate. When pyrite 

was present, the amount of sulfate detected corresponded to the one in the controls without bacteria, 

suggesting an eventual abi-otic oxidation during grinding. Moreover, nitrite accumulated when 

elemental sulfur and iron(II) sulfide were oxidised, but not in the presence of pyrite. However, when 

thiosulfates were added as an extra sulfur source to pyrite-amended cultures, the detection of sulfate 

exceed the expected amount originating from the oxidation of thiosulfate alone. The theoretical ratio 

of nitrate consumed to sulfate produced is 0.8. In contrast, after sub-tracting the sulfate detected in 

the control, the ratio calculated was of 0.68. Moreover, nitrite was detected in the thiosulfate and 

pyrite incubation, but not in controls with thiosulfate only. 

Conclusion 

Reduced sulfur species present in pyrite could mislead to false positive results. Here, T. denitrificans 

was able to oxidise some sulfur sources that coexist with pyrite, but not pyrite. However, when adding 

thiosulfate, helping bacterial growth, we observed the possible oxidation of pyrite. 
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The physiology of the most important anoxygenic phototrophic sulfur 
bacteria of Lake Cadagno 

 
 
Mr. Francesco Di Nezio 1, Mrs. Clarisse Beney 1, Mr. Samuele Roman 2, Dr. Francesco Danza 3, Prof. Mauro Tonolla 1, Dr. 
Nicola Storelli 2 
 
1. University of Geneva, Geneva, Switzerland 
2. University of Applied Sciences and Arts of Southern Switzerland (SUPSI), Switzerland 
3. University of Luxembourg, Luxembourg 
 
Background 

Due to their permanent stratification, meromictic lakes are interesting model ecosystems. Lake 

Cadagno is a crenogenic meromictic lake located in the southern Swiss Alps. A permanent chemocline 

lies between 10 and 14 m depth, separating the upper, well-mixed, oxic water from the bottom, 

stagnant, anoxic layer. The chemocline is characterized by steep physical-chemical gradients, which 

support the growth of specialized communities of anoxygenic microorganisms, particularly 

phototrophic sulfur bacteria. These microorganisms are divided into two major groups: purple sulfur 

bacteria (PSB) and green sulfur bacteria (GSB). Among the main anoxygenic phototrophic populations 

identified in Lake Cadagno is the flagellated, large-celled PSB Chromatium okenii, the small-celled PSB 

Thiodictyon syntrophicum, and the GSB Chlorobium phaeobacteroides. 

It has been demonstrated that, when in high numbers, C. okenii can trigger bioconvection, a physical 

mechanism in which fluid mixing is induced by a density increase at the surface of a water 

compartment. However, the environmental drivers of bioconvection and its impacts on the ecological 

community in remain unknown. 

Methods 

In this study, the primary aim is to understand the environmental drivers and ecophysiological effects 

of bioconvection on the phototrophic sulfur community in the chemocline of the Lake Cadagno. 

Results 

Here we present the 14CO2 assimilation in presence of light and in the dark at different environmental, 

in vitro and in situ, conditions, of the most important phototrophic sulfur bacteria from the chemocline 

of Lake Cadagno. Moreover, the H2S oxidation rates is also evaluated at different light intensity and 

sulfide concentrations. In order to have a more comprehensive view of the cell fitness, parameters 

such as growth rate, DNA content and ATP concentration have also been further investigated. 

Conclusion 

The study of the physiology of most important microorganisms in Lake Cadagno is essential to 

understand the bio-convective mixing and to assess its consequences on biogeochemical cycles at the 

ecosystem scale. 
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Understanding bistable expression of late promoters in the Integrative and 
Conjugative Element ICEclc of Pseudomonas knackmussii B13 

 
 
Ms. Andrea Vucicevic 1, Ms. Roxane Moritz 1, Dr. Nicolas Carraro 1, Prof. Jan Roelof Van der Meer 1 
 
1. Université de Lausanne, Lausanne, Switzerland 

 

Background 

The aim of this project is to better understand the regulation of bistable gene expression that 

characterizes the Integrative and Conjugative Element (ICE) of Pseudomonas knackmussii B13, a 

chloro-aromatic compound metabolizing strain. P. knackmussiiwas the first known strain to completely 

degrade 3-chlorobenzoate (3-CBA) via 3-chlorocatechol (clc) as a metabolic intermediate. ICEclc is 

chromosomally integrated in most cells, yet excises in 3-5% of cells that are pre-activated for ‘transfer 

competence’ in stationary phase. The ICEclc excised form is the DNA that can transfer to a new ICE-

free recipient cell by conjugation. As a model for regulation of ICEclc gene expression, we focus on a 

14-kb operon implicated in ICEclc conjugation, named the 81655-operon. We characterize 

transcriptional and post-transcriptional regulatory events and potential players on the long (380-bp) 

5’UTR-region of the 81655 transcript. 

Methods 

Regulatory events are studied using 81655-5’UTR-transcriptional or translational fusions to the egfp 

gene. We are testing different length 81655-5’UTR fragments as well as fragments with specific 

mutations in regions pre-sumed to provide contact to regulatory proteins. Egfp-fusion fragments are 

introduced into ICEclc-free or ICEclc containing Pseudomonas putida, either in form of plasmids or as 

single-copy chromosomal transposon inser-tions. ICEclc-free P. putida are further complemented with 

plasmids expressing key regulatory factors from the ICE, assumed to be implicated in the regulation. 

All strains are tested for the intensity of eGFP production as well as the subpopulation of cells 

expressing eGFP, deduced from epifluorescence microscopy measurements of cells growing in 

exponential and stationary phase. 

Results 

Our results indicate two ICEclc factors might be implicated in 81655-gene expression and further 

suggest strong post-transcriptional regulation effects, potentially as a result of a secondary structure 

formed directly upstream of the 81655-gene translation start. 

Conclusion 

Characterizing transcriptional regulator binding motif and comparing it with core ICEclcpromoter 

regions would help us define what makes promoter bistable? 
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Microbial growth on Cultural Heritage, a methodological approach 

 

 

Dr. Cristina Corti 1, Ms. Marta Cicardi 1, Ms. Federica Alami 2, Prof. Francesca Pique 1 
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2. Cemeteries service of Lugano, Lugano, Switzerland 

 

Background 

The monumental cemetery of the city of Lugano is rich in tombs of high historical and artistic value. 

The exposed surfaces of these stone monuments suffer from biodeterioration that significantly affect 

their appearance. Con-servation and restoration intervention is often aimed at cleaning the surfaces 

from the microbiological growth, but it is not clear how rapid colonization reoccur and when 

maintenance procedure would be useful to prevent colonization. 

Methods 

To assess the factors favoring the evolution of the colonization and to develop an effective monitoring 

proce-dure to use in the future, a protocol of regular measurements of some parameters (air 

temperature, lighting, color, water absorption and ATP) has been established. For the characterization 

of the microbial community that colonize the monuments we have performed standard culture 

dependent methodologies followed by mass spectrometry with MALDI-TOF MS for identification. 

Results 

The standard methodologies to study populations are often inadequate as only 1% of microorganisms 

present can grow in the laboratory, because is not possible to restore optimal environmental 

conditions or because they belong to the group of viable but not cultivable microorganisms. To get a 

complete view of all the populations present on the monuments affected by biodeterioration, we have 

done a further identification with culture-independent molecular methods with the use of “Next 

Genaration Sequencing” methods. 

Conclusion 

This approach opens up new scenarios for a correct and complete understanding of the phenomenon 

of biode-terioration of cultural heritage and helps to choose the best and specific biocide treatment 

available and main-tenance procedure. 
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Distribution of viruses in reservoir hosts, vectors and the environment- 
application of next generation sequencing technologies in environmental 
virology. 
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1. Institute of Virology, Vetsuisse Faculty, University of Zurich, Zurich, Switzerland 

 

Background 

Wildlife is considered the most important reservoir of emerging infectious diseases affecting humans 

and do-mestic animals. Bats for example are known to transmit viral zoonoses such as SARS- and 

possibly MERS-coronavirus, Hendra-, Nipah-, Ebola-, and rabies virus. Mosquitos serve as vectors for 

the transmission of mul-tiple infectious viruses as well, including Dengue virus, yellow fever virus, West 

Nile virus and Zika virus. Ticks can act as both the vector and reservoir for tick-borne encephalitis virus 

and wild boars may play a role in the transmission of hepatitis E viruses to humans and domestic pigs 

Methods 

To investigate viral abundance in various animal species and sample material, a sequencing protocol 

tailored to the requirements of veterinary virology has been established. At present, samples from 

species that may act as reservoir hosts or vectors, such as wild animals and mosquitos are prepared 

with this virome protocol and sequenced on an Illumina NextSeq 500 sequencer. 

Results 

The virome protocol was successfully applied for the analysis of viral diversity in different wildlife 

species, such as bats and wild boars, viral vectors, such as ticks and mosquitoes and environmental 

samples such as wastewater. Results include the first report of tick-borne encephalitis virus in a Swiss 

hedgehog as well as the presence and full-length sequence of Hepatitis E virus in wild boars. 

Furthermore, a Densovirus, normally only found in arthropods, was detected in the organs of a bat. 

Conclusion 

We have established and validated sample collection, metagenomics, and bioinformatics pipelines to 

deter-mine the viral population diversity in various species that may act as vectors and reservoirs for 

zoonotic and anthroponotic diseases. This method will greatly support the detection and surveillance 

of viruses that have not previously been reported in Switzerland but may become more important in 

the future, e.g. due to climate change. 
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Background 

Water environment, especially that affected by anthropic activities (discharge of hospital, urban and 

industrial wastewater treatment plant and agricultural run-off), is considered a vehicle for antibiotic 

resistance propa-gation. Antibiotic resistance genes and antibiotic resistant bacteria may become part 

of the environment and influence the bacterial populations naturally present in water then may move 

back to humans and animals via contaminated food and drinking water. In this work, we investigated 

the presence of antibiotic resistance genes and antibiotic resistance bacteria in water samples 

collected from Lake Lugano and some tributary rivers. 

Methods 

We analyzed water samples, collected from January 2016 to December 2018, by qPCR to quantify the 

presence of 5 antibiotic resistance genes that confers resistance to the major classes of antibiotics 

used in clinical and veterinary (β-lactams, tetracycline, quinolones, macrolides and sulphonamides). To 

isolate resistant bacteria, we selected some colonies from agar plates supplemented with antibiotics 

and identified them by MALDI-TOF MS. By DNA extraction and PCR, we investigated the presence of 

resistance genes in the isolated bacteria. 

Results 

We found at least five quantifiable genes sulII,qnrS,tetA, blaCTXM, ermB especially in the river 

influenced by wastewater treatment plants and in the lake near the potable water uptake plant. There 

was a global decrease in quantity of resistance genes during the three years. Acinetobacterspp., 

Aeromonasspp., Escherichia coli, Kleb-siella pneumoniaeand Stenotrophomonas maltophilia, were the 

bacterial population frequently found in water samples, carrying the resistant genes. 

Conclusion 

Our results showed that, antibiotic resistance genes, are spread in Swiss rivers and lake. Non-

pathogenic or potentially pathogenic bacteria, isolated from the same environment, carried these 

genes also. The presence of resistance genes near potable water uptake plant and the presence of 

Klebsiellacarrying blaCTXMgene needs further investigations to evaluate the risk of their diffusion 

among humans. 
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Uncovering a hidden diversity: optimization protocols for the extraction of 
bacteriophages from soil 
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Background 

Bacteriophages are the most numerous biological entities on earth and play a crucial role in shaping 

microbial communities. Investigating the bacteriophage community from soil samples will shed light 

not only on the yet unknown phage diversity, but also may result in novel insights into phage biology 

and functioning of soil ecosystems. Unfortunately, the study of soil viromes lags behind other natural 

systems, as the heterogeneous soil matrix rises major technical difficulties in the extraction process. 

Methods 

We here report the optimization of protocols for extraction of bacteriophage DNA from soil preceding 

metage-nomic analysis. As an optimization strategy, soil samples were spiked with a viral community 

consisting of phages from different families (106PFU/g soil): Listeria phage ΦA511 – Myoviridae, 

Staphylococcus phage Φ2638AΔLCR – Siphoviridae, and Escherichia phage ΦT7 – Podoviridae, and the 

efficiency of bacteriophage elu-tion, concentration, and DNA extraction methods were tested. 

Successful extraction routes were selected based on phage recovery and low bacterial 16S rRNA gene 

contaminants. Natural agricultural soil viromes were then extracted with the optimized methods and 

shotgun sequenced. 

Results 

Our approach yielded sufficient amounts of inhibitor-free viral DNA for non-amplification depended 

sequenc-ing and 16S rRNA gene contamination levels below 0.2 ‰. After manual classification of 

48,227 assembled contigs, we confirmed 10,886 contigs as unique partial viral genomes and another 

14,180 as putative viral con-tigs without bacterial hallmark genes, which more than doubles all 

published viral contigs from soil viromes. In addition, 468 novel circularized soil phage genomes in size 

up to 235 kb (58.9 ± 30.3 kb), which average size is consistent with the to-date isolated dsDNA viruses 

(44.3  ±  83.7 kb), were extracted. 

Conclusion 

Our newly developed protocol for the extraction of soil bacteriophages has hence proven to be robust 

through sequencing metaviromics and promises exciting insights into the immense viral diversity of 

the soil virome. 
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Characterization of the plasmid content of a multi-resistant A. hydrophila 
strain of environmental origin 
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Background 

The worldwide increase of multi-drug resistant pathogens is an alarming occurrence partly attributable 

to the acquisition of antimicrobial resistance genes through horizontal transfer of mobile genetic 

elements such as plasmids. To understand the ecology of antibiotic resistance and the paths that bring 

resistance genes into the clinic it is important to associate the plasmids to their hosts. 

An Aeromonas hydrophila showing a multi-resistant profile was isolated from the sewage of a hospital 

in Ticino. The strain was resistant to the beta-lactam antibiotics Cefazolin, Cefuroxime, Ceftriaxone and 

Aztreonam, to the aminoglycosides Streptomycin, Netilmicin, Gentamicin and Tobramycin, to the 

quinolones Ciprofloxacin, Nalidixic acid, and Netilmicin, and to the sulphonamides Sulfamethoxazole. 

Methods 

Total DNA was extracted by phenol-chloroform. Sequencing was carried out using MinION, a portable 

real-time device (Oxford Nanopore Technologies), and the fragments were assembled using the 

software CANU 1.8. 

Results 

The strain harbours many different plasmids that are in course of annotation. The biggest one is a 

conjuga-tive plasmid of 211’550 bp, 99% identical to the plasmid pS44-1 of an Aeromonas salmonicida 

strain isolated in 2014 in China from an Atlantic salmon of a breeding facility. It carries several 

determinants of resistance such as integrons and transposons and the following resistance genes: 

blaSHV-12 and blaoxa1(beta-lactams resis-tance); aac(6’)-Ib’ (quinolones resistance); aac(3)-IIa and 

aph6 (aminoglycosides resistance); mphA (macrolide resistance); catB3 (chloramphenicol resistance) 

and arr-3 (rifamycin resistance). Furthermore, the qnrS6 and qnrS2 genes are present on another 

plasmid of 12’152 bp. The remaining plasmids do not seem to carry any resistance determinant. 

Conclusion 

The annotation of all the plasmids of the multi-resistant A. hydrophila strain will be completed and 

presented. 
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Background 

Understanding the emergence and spread of antimicrobial resistance genes (AMRG) in different 

environments is a key element in tackling the global health crisis of antimicrobial resistance in 

pathogens. Bacteriophages may be suitable vectors for acquisition and spread of AMRG in different 

ecosystems, due to their vast abundance, stability in the environment and the unnecessity of direct 

contact between donor and recipient cells. 

Methods 

In this study, we aimed to isolate and characterize bacteriophages from wastewater that could infect 

clinically relevant staphylococci, and to subsequently address their role as vectors for AMRG spread. 

Prior isolation, cock-tails with 48 relevant staphylococcal strains were constituted and used as 

enrichment hosts for phage seques-tration. Isolated phages were discriminated by electron 

microscopy, whole genome sequencing and host-range analysis. 

Results 

We obtained 23 staphylococcal phages from treated wastewater (outlet) that is being released into 

the lake of Zürich, and another 140 phages from raw wastewater (inlet). Using 122 different strains 

(116 staphylococci from 29 different species, two Enterococcus faecalis, two Macrococcus canis, one 

Macrococcus caseolyticus and one Listeria ivanovii) for host-range analysis, ten diverse outlet phages 

were distinguished. These phages infect altogether 32 different strains from 15 different species, 

including clinically relevant S. aureus, S. epidermidis and S. haemolyticus. Interestingly, a single isolated 

phage (Myoviridae) infects 11 different species, followed by two additional novel phages (Myoviridae), 

infecting nine and seven different species, respectively. Another two outlet phages infect five 

methicillin-resistant S. aureus strains, two of which carry the recently described mecC gene. Those ten 

characterized phages bind furthermore to 51 diverse strains, representing potential recipients for 

AMRGs. 

Conclusion 

The characterization of these phages, in combination with ongoing analyses of inlet phages and 

ensuing AMRG transfer experiments, will broaden our vague knowledge on AMRG dissemination 

routes and may be mined for the surveillance of present and future relevant resistance mechanisms. 
 
*Student Paper 
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Environmental microbiology / P-105 

 
 

Presence of Chlamydia-like organisms (CLOs) in Spinturnix myoti, an 
ectoparasite of bats 

 
 
Dr. Kevin Thiévent 1, Ms. Tamara Szentiványi 2, Mr. Sébastien Aeby 1, Dr. Olivier Glaizot 2, Prof. Philippe Christe 2, Prof. Gilbert 
Greub 1 
 
1. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
2. Department of Ecology and Evolution, University of Lausanne, Lausanne, Switzerland 
 
Background 

Chlamydia-like organisms (CLOs) have been found in many different environmental samples but also 

in dif-ferent organisms. Indeed, CLOs are able to infect vertebrates such as mammals, reptiles and birds 

but also invertebrates like arthropods or protozoa. In this study, because they have been recently 

found in the feces of bats, we expected CLOs to be also present in Spinturnix myoti, an acarian 

ectoparasite of mouse-eared bats (Myotis sp.). 

Methods 

Eighty-eight S. myoti collected in Europe and North Africa but also on different mouse-eared bat 

species were screened for the presence of DNA of Chlamydiales using a pan-Chlamydiales quantitative 

PCR (qPCR). Positive samples were sequenced and the resulting interpretable sequences were 

submitted to a BLAST analysis that compared them with reference Chlamydiales 16S rRNA genes 

sequences. 

Results 

The Chlamydiales prevalence in our 88 S. myoti was of 31.8 % and significantly varied in function of 

both S. my-oti host species and collection sites. While there was uninterpretable sequencing for 16 

samples, seven showed best BLAST hit identities smaller than 92.5 % and thus correspond to new 

family-level lineages according to the established taxonomy cutoff. The five remaining sequences 

exhibited best BLAST hit identities ranging from 94.2 to 97.4 % and were taxonomically assigned at the 

family-level lineage, with two of them belonging to the Parachlamydiaceae, one to the 

Rhabdochlamydiaceae, one to the Simkaniaceae and finally a single one to the Chlamydiaceae. 

Conclusion 

These results highlighted for the first time the presence of Chlamydia-like organisms in ectoparasites 

of bats, in particular in Spinturnix myoti, and suggest that the latter may play a role at maintaining 

and/or transmitting CLOs within Myotis sp. bats. In addition, our results also reinforce the idea that 

the biodiversity of bacteria belonging to the Chlamydiae group is largely underestimated. 
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Environmental microbiology / P-106 

 
 

A polyphasic strategy incorporating genomics, proteomics and biochemical 
data for the taxonomic description of endophytic bacteria from family 
Enterobacteriaceae 

 
 
Dr. Cristina Andres-Barrao 1, Dr. Intikhab S. Alam 1, Dr. Sophie De Respinis 2, Prof. Mauro Tonolla 2, Dr. Heribert Hirt 1, Dr. 
Maged M. Saad 1 
 
1. Biological and Environmental Science and Engineering, King Abdullah University of Science and Technonology (KAUST), 

Thuwal, Saudi Arabia 
2. Laboratory of applied microbiology, University of Applied Sciences and Arts of Southern Switzerland 
 
Background 

Endophytic bacterium SA187 was isolated from rood nodules of desert plants from Kingdom of Saudi 

Arabia. It significantly increases the yield of agronomically important crop alfalfa (Medicago sativa) in 

field trials un-der normal and saline irrigation, and helps Arabidopsis plant to tolerate different abiotic 

stresses. Taxonomic analyses (16S rRNA gene sequencing) identified SA187, as well as closely related 

bacteria isolates SA184, SA189 and SA191, as members of family Enterobacteriaceae. However, 16S 

rRNA gene sequencing and Multi-Locus Se-quence Alignment results were not congruent and raised 

some doubts about the real affiliation of these bacteria. Therefore, a polyphasic approach was used 

together with reference strains from family Enterobacteriaceae to unequivocally affiliate the isolated 

plant growth promoting bacteria. 

Methods 

Whole genomes were sequenced using MiSeq (Illumina) and processed together with publicly available 

genome sequence. Proteomics analysis was performed by MALDI-TOF mass spectrometry. Biochemical 

analyses in-cluded API-20E system (bioMérieux) and Fatty Acid Methyl Esters (FAME) profiles were 

performed. 

Results 

Isolate SA189 was similar to Enterobacter mori. Isolates SA184, SA187 and SA191 belong to the same 

species, related but not similar to type strains identified as Enterobacter kobei but distant from the 

Enterobacter genus. This cluster is proposed as a new genus. Discrepancies of the affiliated name of 

different Enterobacter strains suggesting a wrong annotation and need to be-renamed. 

Conclusion 

Congruent results were obtained by using genomics, proteomics and biochemical analyses. The 

polyphasic ap-proach allowed the identification of endophytic isolate SA189 as Enterobacter mori and 

showed that it is neces-sary to change the name of number of published Enterobacter strains. 

Reference strains previously identified as Enterobacter kobei need to be re-named and we propose to 

affiliate them to a new genus as Saudibacter kobei. For isolates SA184, SA187 and SA191, belonging to 

the same genus but to a different species, we propose the name Saudibacter kaustii. 
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Environmental microbiology / P-107 

 
 

AquaSparkTM – A novel chemiluminescent technology platform for on-site 
pathogen detection 

 
 
Mr. Lukas Reinau 1, Ms. Nadine Heinrich 1, Dr. Anne Flore Imhaus 1, Dr. Mario Hupfeld 2, Prof. Lars Fieseler 1 
 
1. Institute of Food and Beverage Innovation, Zurich University of Applied Sciences (ZHAW), Wädenswil, Switzerland 
2. Nemis Technologies AG, Dübendorf, Switzerland 

 

Background 

The specific detection of pathogenic microorganisms in environmental, water, food, and clinical 

samples pro-vides a solid basis for food safety, hygiene, and health. Growing demands for local and 

sustainable production contrasts with the requirements of safe laboratory analysis, which excludes 

many current technologies from becoming effective on-site screening tools. We evaluated the noval 

AquaSparkTM technology for the detection of foodborne pathogens during environmental monitoring. 

Methods 

AquaSparkTM molecules tested were composed of a light emitting dioxetane combined with a tailored 

enzyme labile group (ELG). For detection of Salmonella a caprylate moiety was used as an ELG. Target 

bacteria were inoculated at low inoculation levels (10 cfu/ml), selectively enriched, and detected after 

the addition of the AquaSparkTM molecule. 

Results 

First positive signals were obtained six hours after inoculation. More than 60 serovars of Salmonella 

and over 30 strains of Listeria monocytogenes were tested and detected within the same day of 

inoculation. Competitive microflora were successfully inhibited. Further proof of concept for the 

detection of coliforms, E. coli, Listeria spp. and S. aureus will be presented. 

Conclusion 

The simplicity of the assay allows safe tests on-site even for pathogenic bacteria such as Salmonella 

and L.monocytogenes without the need for a full-sized laboratory. 
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Environmental microbiology / P-108 

 
 

Evolutionary Forces Behind the Diversification of Public Goods in Bacteria 

 
 
Mr. Alexandre Figueiredo 1, Prof. Andreas Wagner 2, Prof. Rolf Kümmerli 1 
 
1. Department of Quantitative Biomedicine, University of Zurich, Zurich, Switzerland 
2. Department of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, Switzerland 
 
Background 

Microbes often cooperate. For instance, many bacteria share secreted siderophores, “public goods” 

that scav-enge environmental iron. Structural diversity of siderophores and their cognate receptors is 

high, both within and among species. Here, we test evolutionary hypotheses behind this diversity. We 

propose that cheating, the exploitation of siderophores by non-producing mutants, could favour new 

siderophore-receptor variants to im-pede non-producers from exploiting producers. Alternatively, 

selection could favour new, better siderophores (e.g. lower cost or higher iron affinity). 

Methods 

To test these hypotheses, we conducted experimental evolution with the siderophore-producing 

bacterium Pseu-domonas aeruginosa, in nine environments varying in two abiotic factors. These are: 

spatial structure, which reduces opportunities for cheating, and iron availability, which reduces 

siderophore costs and benefits. 

Results 

After 1000 generations of evolution, we observed decreased population-level siderophore production 

under low iron and low spatial structure, and increased production under high iron or structure. Non-

producing clones ap-peared and spread when iron was scarcest, while over-producers spread in the 

other treatments. Cross-feeding assays revealed that supernatants of siderophore-producing clones 

evolved under low iron and low structure reduced ancestral non-producer growth, whereas 

supernatants of clones evolved in the other treatments had either no impact or enhanced non-

producer growth. 

Conclusion 

This suggests that: (1) evolution under low iron and low structure could have favoured new 

siderophore vari-ants, potentially to escape cheating; (2) increased siderophore production is 

advantageous under higher iron and structured conditions, indicating that this trait provides a 

competitive advantage. We currently perform extensive sequencing analysis to unravel the genetic 

basis of these evolved phenotypes. 
 
  



244 

 

Environmental microbiology / P-109* 

 

Soil hydration state and interspecies interactions determine bacterial 
community composition across a wide range of initial inoculation ratios 

 

 

Mrs. Hannah Kleyer 1, Dr. Robin Tecon 1, Prof. Dani Or 1 
 
1. ETH Zürich, Zürich, Switzerland 

 

Background 

The complexity of natural soils presents a challenge to systematic identification and disentanglement 

of gov-erning processes that shape natural bacterial communities. 

Methods 

We use a well-characterized synthetic microbial community inoculated in porous microcosms at 

different hy-dration levels to explore the selective role of the physical environment on the resulting 

bacterial community composition. We hypothesize that habitat connectivity affected by the aqueous 

phase configuration and inter-species interactions exerts significant controls over community 

composition (relative abundances and even-ness) irrespective of initial inoculum ratios. We 

systematically varied the initial ratios of species (including selective removal of species) of a synthetic 

soil bacterial community comprised of 11 species and evaluated the resulting steady state community 

composition using microfluidic qPCR. 

Results 

We examined the null-hypothesis that community composition could be predicted from known growth 

rates of the species to quantify the separate selective roles of the environment and interspecific 

interactions. 

Conclusion 

The study could elucidate the role of heterogeneous environment in mediating soil bacterial 

community struc-ture unobservable in mixed cultures. Moreover, the method provides a means for 

identifying critical com-munity members that influence the resulting community composition 

(deduced from systematic omission) in soil-like environments. 
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Environmental microbiology / P-110* - see also Session 12 – Engineering & control of microbial communities / Short Talk / 
S-24* 

 
 

Biological control of Aspergillus niger through bacterial oxalotrophy 

 

 
Mr. Fabio Palmieri 1, Ms. Aislinn Estoppey 1, Ms. Ilona Palmieri 1, Ms. Nourine Noormamode 1, Dr. Geoffrey L. House 2, Prof. 
Jamey D. Young 3, Dr. Saskia Bindschedler 1, Dr. Patrick S. G. Chain 2, Dr. Jennifer Foster Harris 2, Prof. Pilar Junier 1 
 
1. University of Neuchâtel, Laboratory of Microbiology, Neuchâtel, Switzerland 
2. Los Alamos National Laboratory, Bioscience Division, Los Alamos, United States 
3. Vanderbilt University, School of Engineering, Nashville, United States 

 

Background 

The worldwide emergence of (multi)resistant pathogenic fungi, such as Aspergillus spp., is a major 

threat to hu-man health. Aspergillosis, i.e. Aspergillus infection, is one of the fungal-related diseases 

with increased preva-lence in the past few years. Some Aspergillus species, including A. niger, have 

been associated to a variety of health issues ranging from mild allergies to severe invasive pulmonary 

infections. In the latter, the formation of crystals composed of oxalic acid has been reported. Oxalic 

acid is a known pathogenicity factor in fungal phytopathogens, but a direct link between its production 

and pathogenicity has not been made in the case of human and animal pathogens. Oxalic acid is 

commonly produced by soil fungi and usually occurs in the form of the mineral calcium oxalate. In soils 

the sink to this mineral is the consumption by oxalotrophic bacteria. The aim of this study is to assess 

the biocontrol potential of oxalotrophic bacteria to control the growth of A. niger in-vitro and ex-vivo. 

Methods 

Co-cultures confronting A. niger with Pseudomonas putida (non-oxalotrophic control) and Cupriavidus 

oxalati-cus (oxalotrophic) were performed in-vitro in media with differing nutrient composition 

(including liquid lung cells medium). The same confrontations will be done in a tissue-engineered lung 

model. Oxalic acid concentra-tion, as well as different lung epithelial cell inflammatory parameters, 

will be measured, and cell injury will be assessed. 

Results 

C. oxalaticus controls fungal growth, but this depends on the media composition. Also, the 

oxalotrophic bac-terium controls oxalic acid production, spore germination and filamentous growth 

when co-cultured with A. niger in liquid lung cells medium. 

Conclusion 

With this study, new insights into the biocontrol potential of oxalotrophic bacteria on A. niger are 

highlighted. This offers a new venue for an alternative and more sustainable therapeutic approach that 

reduce the risk of resistance selection. 
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Prokaryotic biology / P-111 

 
 

Staphylococcus aureus MazF Toxin: a magic potion for bacterial 
sleeping? 

 
 
Dr. Adriana Renzoni 1 
 
1. Geneva University Hospital, Geneva, Switzerland 

 

Background 

Bacterial cells can resist an antibiotic treatment resulting in chronic bacterial infections. To survive a 

lethal dose of antibiotics, bacteria change their physiological state to a non-growing state, called 

dormancy. The mech-anisms of entry into bacterial dormancy are not understood. 

Toxin-antitoxin system (TAS) is a stress-inducible functional unit that comprises a toxin component and 

a cor-responding antitoxin that blocks toxin activity. In E. coli, overexpression of the toxin component 

leads to cell growth defects, suggesting that bacterial TASs can be involved in development of bacteria 

dormancy to resist antibiotic treatment. We analyze the role of Staphylocoocus aureus MazF 

endoribonuclease toxin on bacterial dormancy. 

Methods 

We identified genome-wide RNA targets cleaved by MazF endoribonuclease using nEMOTE and 

RNAseq. The MazF effect on cell growth, was analysed by flow-cytometry and transmission electron 

microscopy. MazF effect on S. aureus cell metabolism was further analysed by RNA-seq, RIBO-seq 

(ribosome profiling) and quantitative mass spectrometry. 

Results 

We demonstrated that MazF overexpression causes S. aureus dormancy by cleaving several RNA 

targets, af-fecting cell division, cell-wall metabolism and protein translation metabolism. 

Overexpression of MazF toxin reduces ribosome biogenesis, translation, and induces formation of 

ribosome dimers, that can provoke bacte-rial dormancy. To understand how MazF toxin can be 

activated under natural conditions, we investigated an upstream pathway regulating MazE antitoxin 

degradation. Our results suggest, that environmental stress, such as heat shock, oxidative stress or 

high concentration of antibiotics induce aggregation of adaptor protein YjbH, that may result in 

activation of MazF toxin. 

Conclusion 

We proposed the model (Figure 1) where S. aureus MazEF Toxin-Antitoxin System is modulated by 

adaptor pro-teins in response to environmental stress and regulates bacteria dormant state. Our 

model suggests a potential pathway to regulate S. aureus antibiotic resistance. 
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Prokaryotic biology / P-112* 

 

 

A role for the two-component regulatory system CiaRH in amoxicillin 
heteroresistance in Streptococcus pneumoniae 

 

 

Ms. Paddy Gibson 1, Dr. Arnau Domenech 1, Prof. Jan-Willem Veening 1 

 
1. Université de Lausanne, Lausanne, Switzerland 

 

Background 

Increasing rates of antimicrobial resistance is an urgent issue world-wide. InS. pneumoniae,a human 

pathogen which lacks betalactamases, resistance to betalactam antibiotics mainly occurs through 

alterations in the penicillin-binding proteins (PBPs). In addition, mutations in other genes, such as ciaH, 

have been shown to con-tribute to vancomycin and cefotaxime tolerence, although the underlying 

mechanism is not fully understood. Here, we address the phenomenon of heteroresistance, the 

presence of a viable and growing subpopulation of less susceptible cells. Specifically, we aim to study 

the role of CiaRH in heteroresistance to amoxicillin, one of the most widely used antibiotics against S. 

pneumoniae, and to determine its relevance in the context of recurrent infections. 

Methods 

We used population analysis profiles to observe heteroresistance in S. pneumoniae D39V exposed to 

amoxi-cillin at a concentration 1.25 x MIC (0.01 µg/ml). Colonies were sequenced which revealed single 

point muta-tions in ciaH. In order to correlate these mutations with CiaRH regulon activity, we used 

the CiaR-activated htrApromoter fused to luciferase (PhtrA-luc). 

Results 

We identified three separate point mutations in ciaH of 9/18 sequenced colonies. Indeed, these 

mutants showed increased activity of the CiaRH regulon. Screening of 28 heteroresisters revealed that 

two-thirds demonstrated elevated CiaR-dependent expression, suggesting rapid selection for point 

mutations in ciaH in the presence of amoxicillin. 

Conclusion 

Interestingly, these heteroresisters show differences in multiple cellular aspects compared to the wild 

type, and the molecular mechanisms underlying their reduced amoxicillin susceptibility are currently 

being investigated using fluorescence microscopy and CRISPR interference. 
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Prokaryotic biology / P-113 

 

 

Pushing the limits of de novo genome assembly for complex prokaryotic 
genomes and enabling accurate genome annotation by proteogenomics 

 

 

Mrs. Adithi Varadarajan 1, Mr. Michael Schmid 1, Dr. Ulrich Omasits 1, Dr. Raymond Allan 2, Prof. Jeremy Webb 2, Dr. Christian 
Ahrens 1 
 
1. Agroscope &amp; SIB Swiss Institute of Bioinformatics, Switzerland 
2. University of Southampton &amp; National Biofilms Innovation Centre, Great Britain 

 

Background 

Generating a complete genome assembly for prokaryotes is generally considered a solved problem 

because of their small size and low complexity. However, the analysis of 9,300 complete genomes 

indicated that a sizable fraction (10%) either harbored hundreds of repeats up to 7 kb (so-called class 

II genomes [1]), or very long near identical repeats (class III genomes [1]), both of which impede 

complete genome assembly [2]. Complete genomes offer distinct advantages over fragmented 

Illumina assemblies and are an optimal basis for accurate genome annotation and functional genomics 

studies. 

Methods 

Using long reads from PacBio and Oxford Nanopore Technologies (some > 100 kb) and short Illumina 

reads, we de novo assembled >50 high quality complete genomes. 

Results 

We illustrate the benefit of complete genomes for more accurate comparative genomics and 

metagenomics studies. Importantly, even for a key model organism like Pseudomonas aeruginosa 

MPAO1, the founder strain of the widely-used transposon knockout collection, surprises can be 

obtained when a truly complete genome is assembled, including the existence of additional essential 

genes. 

Moreover, to exploit the deluge of genome sequences, we developed a public web server 

(https://iptgxdb.expasy.org/) for accurate genome annotation by proteogenomics [3]. By integrating 

protein-coding genes from reference genome annotation centers, gene prediction algorithms and in 

silico ORFs, we create minimally redundant integrated proteogenomics databases (iPtgxDBs) that 

cover the entire protein-coding potential. Proteomics data uncovered novel small ORFs (including a 

bacterial leader peptide with a role in multidrug resistance), new start sites, and expressed 

pseudogenes. 

Conclusion 

Our approach is generic and flexible: iPtgxDBs can be created for key model 

organisms up to newly sequenced genomes and have already uncovered many novel 

small ORFs. References 

[1]. Koren S. et al., Genome Biology 2013, 14:R101. 

[2]. SchmidM. et al., Nucleic Acids Research 2018, 46:8953-8965. 

[3].Omasits U., Varadarajan A. et al., Genome Research 2017, 27:2083-2095. 
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Prokaryotic biology / P-114* 

 

 

Intravacuolar growth promotes Legionella phenotypic heterogeneity to boost 
pathogen spread 

 

 

Mrs. Bianca Striednig 1, Mrs. Ulrike Lanner 2, Mr. Gery Barmettler 3, Dr. Urs Ziegler 3, Dr. Alexander Schmidt 2, Prof. Hubert 
Hilbi 1, Dr. Nicolas Personnic 1 
 
1. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 
2. Proteomics Core Facility, Biozentrum, University of Basel, Basel, Switzerland 
3. Center for Microscopy and Image Analysis, University of Zurich, Zurich, Switzerland 
 
Background 

Phenotypic heterogeneity is an important biological feature that creates diversity among genetically 

identical bacteria. During the colonization of evolutionarily distant phagocytes, intravacuolar 

Legionella pneumophila employs a biphasic life cycle to convert from a replicative to a transmissive 

population. Transmissive L. pneu-mophila are growth-arrested, motile and virulent. 

Methods 

Analyzing the natural interaction between L. pneumophilaand amoebae, we use single cell techniques 

and pro-teomics analysis to uncover heterogeneity in the intracellular pathogen population. 

Results 

We show that late in the infection, proliferative L. pneumophilaconstitute intracellular microcolonies 

of sev-eral tens of matrix-embedded bacteria that are contained in enlarged phosphatidylinositol-4-

phosphate positive vacuoles. Intravacuolar microcolonies develop spatially organized subpopulations 

dependent on the Legionella quorum sensing system. While the interior cells remain replicative, 

individuals on the microcolony edges turn transmissive and produce the flagellum. This leads to the 

selective escape and spreading of the transmissive individuals, while the replicative bacteria remain 

clustered at the initial replication site. Although both sub-populations produce the Icm/Dot type IV 

secretion system, they differ by their set of translocated effectors. Reinfection experiments further 

demonstrate that transmissive individuals show a higher infection rate but trigger host cell killing more 

efficiently as compared to the replicative bacteria. 

Conclusion 

In conclusion, heterogeneity in the intracellular L. pneumophila biphasic life cycle program allows 

selective spreading and a colonization of the pathogen environment. Unprecedentedly, we show that 

the intravacuolar growth generates phenotypic diversity of a pathogen prior to its release into the 

environment. 
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Investigating the role of the secondary messenger cyclic-di-AMP in 

chlamydial proliferation 

 
 
Ms. Firuza Bayramova 1, Dr. Nicolas Jacquier 1, Prof. Gilbert Greub 2 

 

1. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 

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

 

Background 

Chlamydialesare Gram-negative, obligate intracellular bacteria sharing a unique biphasic 

developmental cycle. Waddlia chondrophila, the model organism used in our studies, belongs to 

Chlamydia-related bacteria, and is suspected to be associated with abortion in ruminants and 

miscarriage in human. The Chlamydiales division differs from the classical bacterial division machinery, 

by lacking the division organizer FtsZ, certain division proteins homologues and by exhibiting an 

atypical peptidoglycan. We recently described septal proteins MreB, RodZ, NlpD and Pal, which play 

important roles in the division of Waddlia chondrophila. 

Methods 

For this project, we used split-ubiquitin Yeast-Two-Hybrid assay to detect RodZ interactors and 

investigated gene and protein expression patterns of candidate interactors by qRT-PCR and 

immunoblotting. Protein localization was then observed by immunofluorescence. 

Results 

We showed by Y2H screening that YbbP/CdaA, the homologue of a cyclic-di-AMP synthase, is a 

candidate inter-actor of RodZ. C-di-AMP is a bacterial secondary messenger mainly found in Gram-

positive bacteria, including important human pathogens. We could detect expression of CdaA during 

bacterial developmental cycle at both RNA and protein levels. Furthermore, we could observe c-di-

AMP accumulation during infection of Vero cells by 

W. chondrophila.Moreover,we could quantify c-di-AMP synthesis in E. colioverexpressing 

heterologously CdaA of W. chondrophila and its homologue of the human pathogen Chlamydial 

trachomatis. 

Conclusion 

Our results confirm that chlamydial diadenylate cyclases (DAC) are indeed able to produce c-di-AMP 

by them-selves and that c-di-AMP accumulates during the bacterial developmental cycle. Using specific 

DAC inhibitors and screening of c-di-AMP binding proteins we plan now to better characterize the 

importance and the role of this secondary messenger in chlamydial division. 
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Mutations in a two-component regulatory system confers resistance to E. coli 
towards the antimicrobial and anticancer peptide TAT-RasGAP317-326 

 
 
Dr. Nicolas Jacquier 1, Mr. Marc Serulla Lorens 2, Dr. Maria Georgieva 2, Prof. Christian Widmann 2, Prof. Gilbert Greub 3 
 
1. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 
2. Department of Physiology, University of Lausanne, Lausanne, Switzerland 
3. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
 
Background 

Multiresistant bacteria are an increasing thread in modern medicine. Since classical antibiotics are 

inefficient against these bacteria, alternative antibacterial strategies are required. Naturally occurring 

antimicrobial pep-tides (AMPs) are widely spread in living organisms, from bacteria to humans. 

However, their mode of action (MOA) is generally poorly described. It is thus essential to better 

understand their activity, in order to improve their efficiency and to avoid rapid appearance of 

resistance. We recently discovered that the anticancer peptide TAT-RasGAP317-326displays 

antimicrobial effects on both Gram-positive and Gram-negative bacteria. 

Methods 

To better understand the MOA of this peptide and to estimate the probability of resistance 

appearance, we used sub-inhibitory concentrations of the peptide to select for resistant strains in 

Escherichia coli. Subsequent whole genome sequencing was applied in order to identify mutations 

causing resistance to the peptide. 

Results 

A mutation in a two-component regulatory system was identified by whole genome sequencing and 

confers a moderate resistance to the peptide. Moreover, confocal microscopy and flow cytometry 

using a fluorescent version of TAT-RasGAP317-326showed that resistant mutants accumulate less 

peptide. Interestingly, effect of the peptide on membrane integrity and membrane potential was 

identical in resistant and sensitive strains, sug-gesting that the peptide might have an intracellular 

target. This is consistent with the relatively slow kinetics of bacterial killing by TAT-RasGAP317-326 

compared to other AMPs. 

Conclusion 

We could identify a mutation in a regulatory system that confers resistance of E. colitowards a specific 

AMP. We aim now at identifying the MOA of the peptide and resistance mechanisms towards the 

peptide using E. colimutant library screening and genetic dissection of two-component signaling 

cascades. This will help us to better understand how TAT-RasGAP317-326enters and kills bacteria cells 

and to determine whether it shows common features with other described AMPs. 
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Comparative transcriptomic of the persistent form of Waddlia chondrophila, 
a Chlamydia-related bacterium 

 

 

Ms. Aurélie Scherler 1, Dr. Trestan Pillonel 1, Ms. Virginie Martin 1, Prof. Gilbert Greub 1 
 
1. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 

 

Background 

The Chlamydiales order is composed of obligate intracellular bacteria such as Waddlia chondrophilaor 

Chlamy-dia trachomatis. C. trachomatis can cause chronic urogenital infections in humans, with severe 

long-term com-plications. Apparition of chronic diseases might be due to the presence of enlarged and 

persistent bacterial forms named aberrant bodies. Different stress stimuli, such as β-lactam antibiotics, 

interferon-gamma or iron deprivation may induce the formation of aberrant bodies. While stimuli 

inducing aberrant bodies have been thoroughly described, the exact mechanisms behind their 

biogenesis remain unclear. We investigated the mech-anisms driving the formation of persistent 

bacteria induced by iron deprivation using comparative transcrip-tomics. In addition, we defined 

specific genes that could represent markers of persistence. 

Methods 

As model organism, we used Waddlia chondrophila, a Chlamydia-related bacterium. RNA sequencing 

was per-formed on normal and persistent W. chondrophila obtained by iron deprivation using the 

chelator 2,2’-bipyridyl. 

Results 

Since 2,2’-bipyridyl has never been used to induce aberrant bodies in W. chondrophila, various 

concentrations were tested on Waddlia infected HEp-2 cells and bacterial morphology was observed 

by immunofluorescence. The concentration of 75 μM 2,2’-bipyridyl was then selected to induce 

aberrant bodies formation in downstream experiments. After optimization of the experimental design, 

2,2’-bipyridyl was added to infected cells at 8 hours post-infection and cells were collected at 24 hours 

post-infection. Immunofluorescence pictures confirmed the presence of aberrant bodies. Preliminary 

expression analysis showed significant differential gene expression in response to iron starvation. 

Detailed bioinformatic approaches, including heatmaps, will be used to analyse the data. 

Conclusion 

No comparative transcriptomic of persistent Chlamydiales bacteria has been performed so far and this 

work provides new insights into the molecular mechanisms involved in the biosynthesis of aberrant 

bodies. A bet-ter knowledge of biological mechanisms triggering the development of persistent 

bacteria could help reducing treatment failure when dealing with chronic chlamydial infections. 
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Prokaryotic biology / P-118* 

 

Role of the Legionella effector RidL in pathogen vacuole formation 

 

Ms. Federica Maggiorelli 1, Dr. Kevin Bärlocher 2, Dr. François Letourneur 3, Prof. Hubert Hilbi 4 
 
1. Institute of Medical Microbiology, University of Zürich,Gloriastrasse 30, 8006 Zürich, Switzerland 
2. Institute of Medical Microbiology, University of Zürich, Gloriastrasse 30, 8006 Zürich, Switzerland 
3. UMR5235, DIMNP, CNRS/Université Montpellier, Place Eugène Bataillon, Montpellier, 34095 cedex 5, France 
4. Institute of Medical Microbiology, University of Zürich, Gloriastrasse 30, 8006 Zürich, Switzerland 

 

Background 

 

Legionella pneumophila is an amoeba-resistant environmental bacterium and the causative agent of 

Legion-naires’ disease. L. pneumophila replicates intracellularly in a unique, membrane-bound 

compartment, the “Le-gionella-containing vacuole” (LCV). LCVs extensively communicate with several 

host vesicle trafficking path-ways including the retrograde pathway. The retrograde trafficking 

pathway recycles cargo receptors from the endosomes to the trans-Golgi, and thus also restricts 

intracellular bacterial growth. Key components of the ret-rograde machinery are the heterotrimeric 

cargo recognition “retromer” subcomplex (Vps26-Vps35-Vps29) and the membrane-deforming SNX 

heterodimer (SNX1/2 and SNX5/6), which can also be detected on LCVs. 

LCV formation requires the bacterial Icm/Dot type IV secretion system (T4SS), involved in translocating 

~300 different “effector” proteins into the host cell. The effector proteins allow the pathogen to 

circumvent the bac-tericidal endocytic pathway. The L. pneumophila effector protein RidL (Retromer 

interactor decorating LCVs) specifically binds the retromer subunit Vps29, promotes intracellular 

bacterial replication and inhibits retro-grade trafficking. However, the exact mechanism of how RidL 

modulates retrograde trafficking is still unknown. 

Methods 

Using biochemical approaches as well as infection and replication assays, we aimed at unraveling the 

function of RidL. 

Results 

We recently showed that the interaction between RidL and Vps29 occurs via a hydrophobic β-hairpin 

located in a 29 kDa N-terminal fragment of the effector. In macrophages and Dictyostelium discoideum 

amoebae, SNX1/2 and the SNX homolog Vps5, respectively, accumulate on LCVs preferentially in the 

absence of RidL. However, in D. discoideum lacking Vps5, RidL-dependent intracellular replication of L. 

pneumophila was similar compared to parental amoebae. 

Conclusion 

Our data suggest that retromer function is modulated by RidL dependent on its N-terminal β-hairpin, 

while the SNX Vps5 does not seem to be directly implicated in RidL-dependent intracellular growth of 

the pathogen. Further studies will focus on the role of SNXs for LCV formation and intracellular 

replication. 
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Prokaryotic biology / P-119* 
 
 

The tva(A) gene of Brachyspira hyodysenteriae confers resistance to 
pleuromutilin and streptogramin A in Escherichia coli 
 
 

Ms. Ana Belén García-Martín 1, Dr. Sybille Schwendener 2, Prof. Vincent Perreten 1 
 
1. Institute of Veterinary Bacteriology, University of Bern, Bern, Switzerland 
2. University of Bern, Bern, Switzerland 
 

Background 

Pleuromutilin resistance has been increasingly reported in Brachyspira hyodysenteriae associated with 

specific point mutations on the 23S rRNA and ribosomal protein genes. Recently, the acquired gene 

tva(A), coding for an ABC-F protein, was suggested to also play a role. Due to the lack of genetic tools 

for B. hyodysenteriae, we determined here whether the tva(A) gene confers resistance to 

pleuromutilin and other ribosome-targeting drugs (RTDs) in Gram-negative and Gram-positive 

bacteria. 

Methods 

The tva(A) gene was cloned from the chromosome of the pleuromutilin-resistant B. hyodysenteriae 

BH718 strain into the S. aureus-E. coli shuttle vector pBUS1-HC and expressed under control of either 

its own promoter (pAGS2) or the strong constitutive S. aureus promoter Pcap (pAGS2-Pcap). 

Escherichia coli AG100A and Staphy-loccocus aureus RN4220 strains transformed with pAGS2 and 

pAGS2-Pcap were tested for tva(A) expression by reverse transcription-PCR and for susceptibility to 

different RTDs by broth dilution method according to CLSI guidelines. 

Results 

Expression of the tva(A) gene in E. coliAG100A from both plasmids conferred reduced susceptibility to 

the pleu-romutilins tiamulin and valnemulin and the streptogramins A virginiamycin M1 and 

pristinamycin IIA. The most prominent phenotypic expression was observed in AG100A cells carrying 

the tva(A) gene under control of its native promoter, with up to 2-fold increase of MIC for tiamulin and 

3-fold for pristinamycin IIA as compared to the parental AG100A cells. The tva(A) gene did not mediate 

a clear change in MIC for any RTDs tested when expressed in S. aureus RN4220. 

Conclusion 

This study provided for the first time evidences that the tva(A) gene from B. hyodysenteriaespecifies 

for pleuro-mutilin resistance as well as for streptogramin A as demonstrated by gene expression in E. 

coli. 
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Newly identified Type Three Secretion System effectors of W. chondrophila 

 
 
Dr. Carole Kebbi Beghdadi 1, Ms. Christèle Aubry 1, Dr. Ludovic Pilloux 2, Prof. Gilbert Greub 2 
- equally contributed – 
 
1. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 
2. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
 
Background 

Waddlia chondrophila is an intracellular bacterium phylogenetically related to the well-studied 

pathogens Chlamydia trachomatis and Chlamydia pneumoniae. W. chondrophila was convincingly 

demonstrated to be associated with adverse pregnancy outcomes in humans and abortion in animals. 

To modulate their environ-ment and create optimal conditions to complete their life cycle, these 

bacteria possess a Type Three Secretion System (T3SS) devoted to the delivery of virulence factors in 

the host cell cytosol. While T3SS structural com-ponents and chaperones are largely conserved 

between bacteria of the Chlamydiales order, effector molecules are largely species specific and only a 

few T3SS effectors identified in Chlamydiae have homologs in W. chon-drophila. 

Methods 

To identify effector proteins secreted by W. chondrophila T3SS, we screened the complete bacterial 

ORFeome with four different algorithms available online: SIEVE, Effective T3, Modlab and BPBAac. It 

resulted in the identification of 15 putative effectors predicted by at least three out of four algorithms. 

Results 

We focused on two of them, WacE_4 and WacE_5 and demonstrated by RT-qPCR and immunoblots 

that they are expressed during the early and mid-phases of the replication cycle, respectively. We also 

assessed their subcellular localization in infected cells by immunofluorescence and their T3SS-

dependent secretion in the het-erologous system, Yersinia enterocolitica. Finally, we investigated the 

role played by WacE_4, which displays an interesting RasGEF domain rare in bacteria, in the 

interactions between bacteria and the host cell. For this purpose, we performed co-

immunoprecipitation and analyzed by MS the eukaryotic proteins interacting with WacE_4. We also 

characterized the trafficking in infected cells of C. trachomatis genetically modified to express this 

effector. 

Conclusion 

A better understanding of the mechanisms used by W. chondrophila to divert host cell pathways will 

not only improve our knowledge of its biology but also enlighten the evolution of chlamydial 

pathogenesis, which could ultimately lead to the development of new drugs. 
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Intracellular growth of Legionella pneumophila in Dictyostelium 
lacking the large GTPase Sey1/atlastin 

 

 

Mr. Dario Hüsler 1, Dr. Bernhard Steiner 2, Dr. François Letourneur 3, Prof. Hubert Hilbi 2 
 
1. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 
2. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 
3. UMR5235, DIMNP, CNRS/Université Montpellier, Place Eugène Bataillon, Montpellier, France 
 
Background 

Legionella pneumophilais an amoeba-infecting, environmental bacterium and the cause of 

Legionnaires’ disease in humans. Inside host cells L. pneumophilacreates a replication-permissive, 

membrane-bound compartment called “Legionella-containing vacuole” (LCV). To do so, the pathogen 

requires the Icm/Dot type IV secretion sys-tem (T4SS), which translocates ~300 different “effector” 

proteins into the host cell. These effectors allow the pathogen to escape the bactericidal endocytic 

pathway and promote extensive communication between the LCV, the secretory pathway and the 

endoplasmic reticulum (ER). 

Dictyostelium discoideumSey1, the single orthologue of mammalian atlastin 3 (Atl3), is an ER-resident 

dynamin-like large GTPase mediating homotypic fusion of ER tubules. Sey1 (Atl3) promotes the 

intracellular replication of L. pneumophila, accumulates on LCVs, and regulates LCV maturation and 

expansion. 

Methods 

Sey1 was deleted in D. discoideum, and physiological/cell biological aspects of the Sey1-K.O. mutant 

amoebae as well as the interaction with L. pneumophilawere characterized by (live-cell) confocal 

microscopy and growth assays. 

Results 

D. discoideumlacking Sey1 is viable and develops almost normally in minimal medium; however, the 

ER archi-tecture is compromised in the mutant strain. The Sey1-K.O. strain grows in HL5 broth and 

performs phagocyto-sis/macropinocytosis like the parental strain, but is impaired for growth on lawns 

of Klebsiella pneumoniae. The growth defect can be partially complemented by producing plasmid-

encoded Sey1-GFP. L. pneumophilashows a bi-phasic growth in D. discoideumSey1-K.O.: initially, the 

pathogen grows more efficiently in the amoeba mu-tant compared to the parental strain, but at later 

stages bacterial growth is impaired. Ongoing studies aim at studying the role of Sey1 for intracellular 

growth of L. pneumophilain detail. 

Conclusion 

D. discoideumSey1 is not essential, but defines the ER architecture and regulates the growth of the 

amoebae on bacterial lawns as well as intracellular replication of L. pneumophila. 
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The genomic and functional diversity of swiss cheese starter communities 

 
Mr. Vincent Somerville 1, Dr. Helene Berthoud 2, Dr. Remo Schmidt 2, Dr. Hans-Peter Bachmann 2, Dr. Ueli von Ah 2, Prof. 
Philipp Engel 1 
 
1. Departement of Fundamental Microbiology, University of Lausanne, Lausanne, Switzerland 
2. Agroscope, Switzerland 

 

Background 

The preservation of milk in cheesemaking results from the fermentation of lactose into lactate by 

specialized microbial communities. These cheese starter communities are dominated by two species, 

Streptococcus salivar-iussubsp.thermophilus and Lactobacillus delbrueckii subsp. lactis. However, little 

is known about the genomic diversity of these two species within cheese starter communities and how 

their genomic composition changes during the fermentation. 

Methods 

Here, we used shotgun metagenomics and metatranscripomics to follow the genomic composition and 

gene expression over the first 24h of fermentation and disentangle the functional roles of different 

bacterial strains and phages in the system. 

Results 

Preliminary analysis of the metagenomic data reveals that besides the two dominant species, several 

low abun-dant species are present that may take up important roles during the later cheese ripening. 

For both of the dominant species we find evidence for strain-level diversity and a surprisingly large 

amount of phages. 

Conclusion 

Our metagenomic analysis suggests a dynamic interplay between species, strains and phages relevant 

for the cheesemaking process. We believe that the integration of ‘omics’ datasets will help our basic 

understanding of how these communities have evolved, how they are maintained and function in 

these common food processing practices. 
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Identification of phage tail fiber proteins for detection of Pseudomonas 
aeruginosa 

 
 
Mr. Marjan Veljkovic 1, Ms. Béatrice Schmid 2, Mr. Bruno Marchio 3, Dr. Yannick Born 4, Prof. Martin J. Loessner 5,  
Dr. Lars Fieseler 4 
 
1. Institute of Food and Beverage Innovation, Zurich University of Applied Sciences (ZHAW), Wädenswil / Institute of Food, 

Nutrition, and Health, ETH Zurich, Zurich, Switzerland 
2. ETH Zürich, Zurich, Switzerland 
3. ZHAW, Switzerland 
4. Institute of Food and Beverage Innovation, Zurich University of Applied Sciences (ZHAW), Wädenswil, Switzerland 
5. ETH Zürich, Department of Health Science and Technology, Institute of Food Nutrition and Health, , Zurich, Switzerland 
 

Background 

Pseudomonas aeruginosais a ubiquitous Gram-negative, aerobic bacterium that can multiply in a 

variety of moist environments. It is a major cause of hospital-acquired infections, including wound 

infections and pneu-monia in immunocompromised individuals. In drinking water the opportunistic 

pathogen must not be present in 100 ml. Currently applied reference methods for detection of P. 

aeruginosaare time consuming. In contrast, proposed alternative methods for fast detection lack 

specificity. Application of bacteriophage-derived receptor binding proteins (RBPs) for specific 

pathogen immobilization has shown great potential for the development of novel fast detection 

methods. 

Methods 

Two phages suitable for specific detection of P. aeruginosawere selected. In order to identify RBP 

genes, we performed in silico analysis of bacteriophage genomes, expressed native his-tagged versions 

of putative RBPs inE. coliand performed binding assays based on indirect ELISA. 

Results 

Pulldown assays revealed that the PB1-like bacteriophage JG024 and the novel phiKZ-like phage AN82 

adsorbed to a broad range of clinical and environmental P. aeruginosastrains. Subsequent genome 

annotation and com-parative analysis in silico resulted in baseplate operon identification including 

putative RBPs and accessory proteins. The His-tagged putative tail fiber protein AN82_309 showed 

higher affinity to P. aeruginosacompared toE. coliin preliminary binding assays. Additional binding 

experiments are ongoing to confirm specificity to P. aeruginosa. 

Conclusion 

Our findings suggest that AN82_309 is a putative RBP. However, further experiments are required to 

reveal its role in host recognition and suitability for P. aeruginosadetection. 
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Characterization of the first candidate Toxin-Antitoxin (TA) system in 
Mycoplasma 

 
 
Ms. Virginia Hill 1, Dr. Fabien Labroussaa 1, Dr. Sanjay Vashee 2, Prof. Patrick Viollier 3, Prof. Laurent Falquet 4,  
Prof. Jörg Jores 1 
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2. Synthetic Biology &amp; Bioenergy, J. Craig Venter Institute, Rockville, United States 
3. Department of Microbiology &amp; Molecular Medicine, University of Geneva, Geneva, Switzerland 
4. Department of Biology, University of Fribourg, Switzerland &amp; SIB Swiss Institute of Bioinformatics, Switzerland 

 

Background 

Toxin-Antitoxin systems (TA systems) have been described in several pathogenic bacteria and are 

associated with antimicrobial persistence and chronic infections. Type II TA systems are composed of 

a two-gene operon encoding a labile antitoxin interacting with a more stable toxin in order to 

neutralize its toxic effect. Under stress conditions, the antitoxin protein is degraded, while the toxin is 

released and can interact with cellular targets inducing, among other effects, cell death or formation 

of persister cells. TA systems have not been reported for Mycoplasma. Because of their small genomes 

and limited set of genes, we believe that mycoplasmas are a good model to study not only the mode 

of action of TA systems but also their role in the Mycoplasma lifestyle. 

Methods 

Candidate TA systems in Mycoplasma mycoides subsp. capri GM12 were identified in silico by utilizing 

the TAS-mania database (https://bugfri.unibe.ch/tasmania). Candidate toxin and antitoxin genes were 

cloned into an arabinose-inducible E. coli expression system. Recombinant protein toxicity was 

assessed by measuring E. coli growth over a 6-hour period. Mycoplasma strains were sequence 

analyzed to investigate the distribution of the TA systems investigated. 

Results 

Five putative TA systems were selected from TASmania database. The encoding genes were 

successfully cloned into E. coli. Protein induction was confirmed for all candidates using immunoblots 

utilizing anti-his antibodies. All candidate antitoxins had no impact on E. coli growth. Only one toxin 

candidate inhibited E. coli growth after 2 hours post induction. The five candidate TA Systems 

investigated were present in a subset of genomes, indicating their dynamic appearance/absence in 

Mycoplasma mycoides subsp. capri genomes. 

Conclusion 

We confirmed the first TA system in Mycoplasma. 

 
*Student Paper 

 
  



SSM 2019 – Abstract book 

261 

Prokaryotic biology / P-125 

 
 

Distinct Mycobacterium marinum phosphatases determine pathogen vacuole 
phosphoinositide pattern, phagosome maturation, and escape to the cytosol 

 
 
Dr. Hendrik Koliwer-Brandl 1, Ms. Paulina Knobloch 2, Dr. Caroline Barisch 3, Dr. Amanda Welin 1, Dr. Nabil Hanna 3, Prof. 
Thierry Soldati 3, Prof. Hubert Hilbi 4 
 
1. University of Zurich (UZH), Zurich, Switzerland 
2. University of Zurich, Zurich, Switzerland 
3. University of Geneva, Geneva, Switzerland 
4. Institute of Medical Microbiology, University of Zurich, Zurich, Switzerland 

 

Background 

The causative agent of tuberculosis, Mycobacterium tuberculosis, and its close relative Mycobacterium 

mar-inum manipulate macrophages and amoebic host cells to create a replication-permissive 

compartment termed the Mycobacterium containing vacuole (MCV). The phosphoinositide (PI) lipid 

pattern is a crucial determinant of MCV formation and is targeted by mycobacterial PI phosphatases. 

Methods 

In this study, we established an efficient phage transduction protocol to construct defined M. marinum 

deletion mutants lacking one or three phosphatases, PtpA, PtpB, and/or SapM. The phenotypes caused 

by the M. marinum gene knockouts were investigated by applying intracellular replication assays in 

macrophages and amoebic host cells as well as by high-resolution fluorescence microscopy. 

Results 

The M. marinum phosphatase knockout strains were defective for intracellular replication in 

macrophages and amoebae, and the growth defect was complemented by the corresponding plasmid 

borne genes. Fluorescence microscopy of M. marinum infected Dictyostelium discoideum revealed that 

MCVs harbouring mycobacteria lacking PtpA, SapM, or all three phosphatases accumulate significantly 

more phosphatidylinositol 3 phosphate (PtdIns3P) compared with MCVs containing the parental strain. 

Moreover, PtpA reduced MCV acidification by blocking the recruitment of the V ATPase, and all three 

phosphatases promoted bacterial escape from the pathogen vacuole to the cytoplasm. 

Conclusion 

In summary, the secreted M. marinum phosphatases PtpA, PtpB, and SapM determine the MCV PI 

pattern, com-partment acidification, and phagosomal escape. Ongoing studies address the 

mechanistic role of the phos-phatases during phagosomal escape. 
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Role of global regulator Cra in bacterial adaptation strategies 
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Thomas Bock 1, Prof. Urs Jenal 1 
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Background 

Efficient metabolic conversion of available nutrients is crucial for fast bacterial growth and 

differentiation. Es-cherichia coli populations can adapt to nutrient changes, enabling survival in 

continuously changing environ-ments. System-wide modeling of E. coli’s central metabolism has 

provided the appealing theory of metabolic adaptation through flux sensing and evidence for global 

regulator Cra as so-called metabolic flux sensor (Kotte et al.2010; Kochanowskiet al.2013). Besides 

controlling enzymes for glycolysis and gluconeogenesis, Cra also has non-metabolic targets. We are 

interested in Cra as essential activator of the c-di-GMP specific phosphodi-esterase PdeL. It remains 

unclear why Cra activity is required forpdeLexpression and what is the contribution of Cra in the highly 

bimodal and bistable pdeL expression distribution. 

Methods 

Here we study the activity of global regulator Cra in E. coli, using a sensory deficient Cra mutant. As a 

member of the LacI-GalR protein family, Cra contains a DNA-binding HTH domain and sugar binding 

domain. We per-formed electrophoretic mobility shift assays (EMSA) and thermal shift assays (TSA) to 

assess the ligand binding properties of a Cra mutant with a mutated sugar binding domain. We 

replaced wild-typecra by a chromosomal copy of the cra mutant to study alteration of Cra activity in 

vivo. 

Results 

We show enhanced DNA binding and a loss of ligand binding for the Cra mutant in vitro. In vivo, the 

mutant has increased Cra activity and this results in significantly altered protein levels of multiple Cra 

targets, including pdeL. 

Conclusion 

These results deepen our knowledge on the functioning of Cra as modulator of gene expression. Cra is 

essential for expression of c-di-GMP specific phosphodiesterase PdeL, presenting a direct link between 

metabolic and behaviour control. The mutant can serve as a tool to restrain metabolic feedback 

regulation and to further explore the roles of Cra and PdeL in adaptation strategies. 
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Prokaryotic biology / P-127 : see also Session 3 – Secretion systems and nanomachines / Short Talk / S-05 
  
 

BstA is a novel prophage-encoded defence system that protects bacteria 
from viral predation 

 
Mr. Nicolas Wenner 1, Dr. Siân V. Owen 2, Mr. Arthur Bowers-Barnard 3, Ms. Ella V. Rodwell 3, Prof. Jay C. D. Hinton 3 
 
1. University of Liverpool, Great Britain 
2. Laboratory of Systems Pharmacology and Department of Biomedical Informatics, Harvard Medical School, Boston,  
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3. Institute of Integrative Biology, University of Liverpool, Great Britain 

 

Background 

In pathogenic bacteria, prophages often encode important functions including stress resistance or 

virulence factors. Prophages can also encode anti-viral determinants that protect the bacterial host 

from predation by competitor bacteriophages (phages). BTP1 is a functional prophage inserted in the 

chromosome of many isolates of Salmonella entericaserovar Typhimurium sequence type (ST) 313. 

During the characterization of D23580, a representative strain of African S. Typhimurium ST313, we 

observed a strong BTP1-dependent resistance phenotype against diverse temperate and virulent 

Salmonella phages. 

Methods 

We identified a novel anti-phage protein, BstA, that is encoded by the BTP1 prophage. The analysis of 

bacte-rial genome sequence databases revealed that BstA homologs are present in prophage-

elements of other gen-era including Klebsiella, Escherichia, Pseudomonas and Vibrio. We transferred 

the bstA-like genes from strain D23580 (bstAD23580), Escherichia coliNCTC10963 (bstAE.c) and Klebsiella 

pneumoniaeKp. 52.145 (bstAK.p) into naïve Salmonellaand E. colistrains and we tested the BstA-driven 

anti-phage activity on well-characterized and newly isolated phages. 

Results 

The heterologous expression of BstAD23580, BstAE.cor BstA K.p in S. Typhimurium strain LT2 and E. coli 

strain MG1655 conferred the phage exclusion phenotype against the same subset of the 

bacteriophages tested, certain phages could successfully infect BstA-expressing bacteria, 

demonstrating the high specificity of the BstA anti-phage system. 

Conclusion 

Our study sheds light on a novel family of phage exclusion proteins that protect diverse pathogenic 

Gram-negative bacteria from bacteriophage predation. In this presentation, we will dissect the BstA 

phage exclusion system, explore the BstA-driven anti-phage mechanism and the escape strategies of 

the BstA-resistant phages. 
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Single-cell Heterogeneity of Macrophages Infected with Mycobacterium 
Tuberculosis 
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Background 

Mycobacterium Tuberculosis (Mtb)is a highly effective intracellular pathogen affecting nearly a third 

of the world’s population. Part of its success comes from its ability to survive and replicate inside 

macrophages, cells that are normally in charge of repressing bacterial infections. The interactions 

between Mtband macrophages are often heterogeneous and can lead to diverse outcomes, ranging 

from death of the pathogen to its replication and killing of the host cell. The origins of this 

heterogeneity are so far not well characterized, and we are striv-ing to understand how diversity in the 

bacteria and the host populations influences the outcome of an infection 

Methods 

Thanks to microfabricated devices and automated time-lapse microscopy, we can follow single live 

macrophages infected with Mtb over several days. To understand what distinguishes macrophages 

permissive to bacterial growth and non-permissive ones, we are using chemical inhibitors, stains and 

fluorescent reporters, and correlating this information to the growth dynamics of intracellular bacteria. 

Results 

By using Mtbstrains expressing different fluorescent proteins, we observe that bacteria inside a same 

macrophage behave more similarly than bacteria in different host cells, suggesting that some 

macrophages are more permissive to bacterial growth than others. We are now trying to characterize 

the heterogeneity in the macrophage population and are focusing on pathways involved in cell 

polarization and activation. 

Conclusion 

As alveolar macrophages are considered to be the initial cells in contact with Mtb, studying how they 

interact with this pathogen will allow us to gain insight on the early stages of infection. Furthermore, 

by performing our experiments at the single cell level, we access valuable information that is essential 

to better understand Mtb pathogenesis and host defense mechanisms, but that is often lost in batch 

experiments. 
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“Tragedy” or “Benefit”? – The interaction of the foodborne pathogen Listeria 
monocytogenes and Acanthamoeba castellanii reflects both aspects 
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Markus Schuppler 1 
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Background 
Previous studies demonstrated that the intracellular pathogen Listeria monocytogenesis unable to sur-

vive or replicate intracellularly in Acanthamoeba castellanii. However, investigation on Listeria-

Acanthamoebainteraction revealed interesting observations such as assembly of large bacterial 

aggregates on the surface of amoebal trophozoites(Figure 1),also termed “backpack” formation. These 

bacterial aggre-gates are subsequently phagocytosed and digested by amoebae. This “aggregation-

phagocytosis” process lasts for a few hours and terminates upon the depletion of motile extracellular 

bacteria. The surviving popula-tion,consisting of non-motile cells unable to form backpacks,is able to 

grow and multiply in the presence of Acanthamoebametabolites,which provide the necessary 

nutrients. The current study aims to investigate the mechanisms that facilitate this interactive 

behaviour. 

Methods 

We investigated Listeria-Acanthamoebainteraction using gentamicin protection assays, and confocal 

laser scan-ning microscopy of GFP-expressing Listeria strains in co-culture with 

Acanthamoeba.Microfluidics and micro-manipulation techniques were applied to further characterize 

the formation of Listeria backpacks on amoebal trophozoites. 

Results 

Initial experiments, using a three-channel microfluidic system, indicate that chemotaxis is required for 

bacterial accumulation on A. castellaniitrophozoites in a non-nutrient environment, thus triggering 

observed aggregate formation. We found no evidence for a possible role of cell wall polysaccharides 

such as teichoic acids and their different glycosylation patterns for aggregate formation. To investigate 

the propagation of non-motile extracellular Listeriain co-cultures,single non-motile bacterial cells were 

isolated with micromanipulator. After transfer into fresh medium, the bacteria developed and showed 

normal motility and swarming ability. This observation suggests that phenotypic heterogeneity, and 

not mutation, is a possible cause for the loss of motility in extracellular bacteria. 

Conclusion 

After chemotaxis-driven formation of aggregates and subsequent phagocytosis by Acanthamoeba,L. 

monocyto-genesis incapable to escape from phagosomes and to survive intracellularly. However, by 

entering a non-motile phase, L. monocytogenes is able to protect themselves from phagocytosis and 

utilize nutrients released by Acan-thamoebafor extracellular growth and multiplication. 
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Omphalotin, lentinulin and dendrothelin: Homologous members of a new 
family of ribosomally synthesized and post-translationally modified peptides 
(RiPPs) from fungi 
 
 
Mr. Emmanuel MATABARO 1, Dr. Hanne Kaspar 1, Dr. Zach Christine 1, Prof. Michael F. Freeman 2, Prof. Markus Künzler 1 
 
1. ETH Zürich, Zürich, Switzerland 
2. University of Minnesota, Minneapolis, United States 

 

Background 

Backbone N-methylation provides pharmacologically favorable properties to peptides and has long 

been thought to be exclusively present in non-ribosomal peptides (NRPs) exemplified by the fungal 

natural product cyclosporine A, a very powerful immunosuppressant. Genome mining revealed, 

however, that omphalotins A-I, a series of macrocyclic backbone N-methylated peptides from the 

mushroom Omphalotus olearius, represent a class of ribosomally synthesized and post-translationally 

modified peptides (RiPPs), referred to as borosins (Ramm et al., 2017; van der Velden et al., 2017). The 

omphalotin precursor protein OphMA contains a SAM-dependent methyltransferase domain which 

iteratively methylates the core peptide region located at its C-terminus. A putative prolyl 

oligopeptidase (OphP), encoded by the same gene cluster, is thought to excise and macrocyclize the 

methylated core peptide. Both enzymes are currently being characterized for their promiscu-ity, as 

they may be applicable for the biotechnological de novo production of therapeutic peptides. 

Methods 

The precursor protein OphMA, hybrid proteins containing homologous core peptide regions of 

homologous pre-cursor proteins from Lentinula edodes (shiitake mushroom) and Dendrothele bispora, 

and OphP are expressed, individually or in combination, in the methylotrophic yeast Pichia pastoris. 

Linear and macrocyclic peptides are analyzed by mass spectrometry. 

Results 

Here, we report the production of omphalotin A and two highly homologous peptides, “lentinulin A” 

and “den-drothelin A” in P. pastoris by coexpressing OphP and OphMA or respective OphMA hybrid 

proteins. The new cyclic dodecapeptides show the same methylation pattern as omphalotin A, and we 

assume that they are natural products of L. edodes and D. bispora, respectively. 

Conclusion 

The mushrooms O. olearius, L. edodes and D. bispora produce highly homologous macrocyclic 

peptides. Pending the analysis of the biological activity of these peptides, these findings pave the way 

for the discovery of new borosins with interesting biological activities in other fungi, and the de novo 

biotechnological production of therapeutic backbone N-methylated peptides. 
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Antifungal resistance in Switzerland: A retrospective study from 2008 -2017 
of the five most common Candida species 
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2. Institute for Infectious Diseases, University of Bern, Switzerland and Swiss Antibiotic Resistance Center,  
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Background 

Candida species are among the ten most frequent pathogens of bloodstream infections. A shift from 

the leading species C. albicans in favour of more resistant non-C. albicansspecies has been observed 

and is partly due to the extensive and prophylactic use of fluconazole. The objective of this study was 

to evaluate the antifungal resistance data of Candida spp. and its epidemiology in Switzerland over the 

past ten years. 

Methods 

Data from 23 laboratories across Switzerland was collected by ANRESIS from 2008-2017. Where 

available, we retrospectively analysed the minimum inhibitory concentration of the five most common 

yeast species with applying current EUCAST breakpoints. 

Results 

The number of Candida sp. subjected to antifungal susceptibility testing almost doubled from 2008 to 

2017 from 413 to 747 isolates. C. albicans remained predominant, but decreased from 70.2% in 2008 

to 59.6% in 2017, whereas C. glabrata, C. parapsilosis andC. kruseiincreased from 18.4% to 25.2%, 1.2% 

to 4.8% and 1.9% to 4.6%, respectively. However, the observed shift towards the more resistant C. 

glabrata is stable since 2012. C. tropi-calis decreased slightly from 8.2% to 5.9%. Over the past decade 

fluconazole resistance in C. albicans increased from 2.5% to 3.4% and overall, the cross resistance 

between fluconazole and one azole or all azoles (fluconazole, itraconazole, voriconazole and 

posaconazole), including intermediate isolates was 3.3% and 3%, respectively. Resistance of C. albicans 

towards amphotericin B and 5-fluorocytosine remained low, whereas resistance to-wards the 

echinocandins varied; anidulafungin resistance was 27% (EUCAST; applying CLSI breakpoints: 0%), 

micafungin resistance was 3.7% and according to CLSI, no resistance was observed towards 

caspofungin. 

Conclusion 

Since the last epidemiologic study 2004, a slight shift from C. albicans to non-susceptible isolates was 

observed. However, C. albicans fluconazole resistance is in range with other published data, but 

displayed high cross resistance to other azoles. 
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Identification of strain-specific cellular dependency factors of influenza A 
virus 
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1. University of Zurich, Zurich, Switzerland 
2. Sanford Burnham Prebys Medical Discovery Institute, United States 

 

Background 

During the course of its intracellular life cycle, influenza A virus interacts with a large variety of host 

proteins and usurps cellular functional pathways which benefits viral replication and spread. Recent 

efforts to identify cellular proteins with pro-viral roles in the influenza A virus replicative cycle have 

been limited by the use of genetically modified or laboratory-adapted viruses. To minimize bias 

resulting from the use of common laboratory virus strains, we aimed to assess the effect of siRNA-

mediated knockdown of a subset of candidate dependency factors on replication of influenza A virus 

strains that have been circulating in human and avian populations. Specifically, we tested viral variants 

representative of virus strains circulating in humans, as well as low-and highly pathogenic avian 

influenza A virus strains. 

Methods 

Dependency factors were selected based on previously published and non-published genome-wide 

siRNA screening data.. Candidate cellular dependency factors were silenced by RNAi in a lung epithelial 

and a macrophage cell line. Virus replication was assessed after 18 hours of infection and factors, which 

upon knock-down reduced viral replication, were selected as hits and validated using titration by 

plaque assay as a readout for viral growth. 

Results 

While the integration of our dataset with the large genome-wide screening datasets revealed common 

path-ways supporting replication of the virus strains tested in this study, our method allowed us to 

identify cellular proteins, which positively affect viral replication and growth of influenza A virus in a 

strain-specific manner. 

Conclusion 

These data indicate that the landscape of host-pathogen interaction on the single-protein level can 

vary sub-stantially depending on the experimental settings. The use of influenza A virus strains relevant 

for human disease phenotypes and/or representative of circulating viral variants in human populations 

and avian reser-voirs increases resolution of complex virus-host interaction networks and allows the 

identification of previously unknown cellular dependency factors. 
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Developing a sample preparation pipeline for efficient identification of 
emerging viral pathogens from vectors by shotgun metagenomics sequencing 

 
 

Ms. Joyce - Odeke Akello 1, Ms. Sarah Ryter 2, Prof. Stephen Leib 3, Dr. Olivier Engler 2, Dr. Christian Beuret 2 

 
1. Spiez Laboratory, Swiss Federal Office for Civil Protection, Spiez, Switzerland; Institute for Infectious Diseases, University 
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3. Institute for Infectious Diseases, University of Bern, Switzerland. 
 
Background 

To Identify emerging viral pathogens in vectors by high-throughput sequencing approaches, it is 

important to develop a sample preparation pipeline that facilitate identification and characterization 

of any known and novel viral pathogen that may be present. A major limitation of this, is the lack of 

efficient sample preparation pipeline that allow recovery of low concentrated viral nucleic acid (NA) 

from vectors for metagenomics analysis. To overcome this, we evaluated the effect of NA extraction 

methods and downstream processes on vectors (ticks and mosquitoes) spiked with moderate to low 

concentrated dilution of virus (Langat and Usutu virus) culture supernatant using qRT-PCR and second 

next generation sequencing. 

Methods 

Three extraction methods (MagNa pure 96, MagJET viral DNA and RNA kit, and RNeasy plus universal 

mini kit) were compared for their ability to efficiently recover NA from negative tick homogenates 

spiked with a series of serially diluted Langat virus (LGTV) – model for Tick-borne encephalitis virus . 

Recovery of viral RNA assessed using qRT-PCR. We further compared the MagJET kit which proved to 

be the most efficient extraction platform to our new extraction protocol based on QIAzol lysis and 

silica-coated beads. Downstream processes including second-strand cDNA synthesis and whole 

genome amplification (WGA) were also assessed for recovery of viral sequences. NGS libraries for 

sequencing were prepared on the Ion torrent S5 platform. 

Results 

Our study showed that magnetic bead-based extraction is more suited for efficient NA recovery from 

vectors than silica-based column extraction. We also found that the selection of the extraction 

platform for NA recovery from vectors has an impact on the number and yield of viral reads by 

metagenomics analysis. WGA yielded more viral reads and full or near complete genomes compared 

to second-strand cDNA synthesis. 

Conclusion 

We developed an efficient sample preparation pipeline for recovering low viral concentrations from 

vectors by metagenomics analysis. 
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Genital cancer associated equine papillomavirus type 2 can integrate its DNA 
into the horse genome - An equine analogue to high-risk human 
papillomaviruses? 
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Background 

Equine Papillomavirus Type 2 (EcPV2) was discovered only recently but consistently in the context of 

genital squamous cell carcinomas (SCC) and precancerous lesions in horses. Therefore, there has been 

growing evi-dence that EcPV2 is a causal factor for genital cancer in horses, in analogy to high-risk 

human papillomaviruses (hrHPVs), which are associated with genital cancer in humans. While hrHPVs 

can integrate into the host genome at common fragile sites, which is generally associated with disease 

severity and progression, the integration of the EcPV2 genome into the equine genome has not yet 

been demonstrated. The aim of this study was to inves-tigate EcPV2 DNA integration by DNA-Seq. 

Methods 

DNA of five EcPV2 positive SCCs and three healthy genital skin samples were sequenced in two paired-

end NGS runs of 2 x 150 nt read length using the mid-output flow cell on the Illumina NextSeq 500 

benchtop sequencer. Resulting reads were screened for sequences containing junctions of EcPV-2 and 

equine genome. 

Results 

Virus-host junctions were detected in 4 of the 5 SCC samples but in none of the EcPV2 negative 

samples. Up to 9 different integration events on different chromosomes were observed in the 

individual samples. Most frequently integration resulted in the disruption of EcPV2 L1 but other 

regions of the viral genome were affected as well. 

Conclusion 

This is the first demonstration that EcPV2 can integrate its DNA into the host cell genome, similar to 

hrHPVs. Validation in a broader range of samples and further analysis of the genome junctions will help 

to understand if integration events are associated with the cancer transformation in those lesions. 
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IFI16 is a restriction factor of adeno-associated virus type 2 (AAV2) infection 
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Fraefel 1 
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Background 

AAV is a non-pathogenic, helper virus-dependent parvovirus with a single-stranded DNA genome. In 

absence of a helper virus, AAV establishes a latent infection either by integrating its genome into the 

host cell genome or by persisting as an episome. We recently assessed the global gene expression 

profile of AAV2 infected normal human fibroblasts (NHFs). IFI16, a cytosolic and nuclear sensor of ds- 

and ssDNA, was among the top 50 differ-entially expressed (DE) genes of the gene ontology (GO) term 

“innate immune response”. IFI16 has been shown to be a restriction factor of many different viruses 

through various mechanisms, including interferon response and epigenetic modifications. Therefore, 

we addressed the question whether IFI16 is a restriction factor for AAV2 infection. 

Methods 

We recently performed a global gene expression analysis of AAV2 infected NHF cells, including GOterm 

analysis and visualizations of enrichment maps. To assess the role of DE genes, post-transcriptional 

knockdown exper-iments were performed. Besides, multicolor immunofluorescence analysis 

combined with fluorescence in situ hybridization provided information about the localization of 

capsids, genomes and proteins of interest. 

Results 

The screening revealed 1‘929 genes as DE (p < 0.01, number of reads ≥ 40) in AAV2 infected cells. 

Among the top 50 DEs in the GOterm “innate immune response” was IFI16. The post-transcriptional 

knockdown of IFI16 resulted in a significant increase in transduction efficiency of AAV2 vectors in NHF 

and 2fTGH Jak1-/-cells. More-over, AAV2 transduction efficiency was enhanced also upon knockdown 

of both IFI16 and STING. Besides, AAV2 infected NHF cells showed a nucleolar accumulation of IFI16 

together with AAV2 capsids and genomes. 

Conclusion 

The data implies an IFI16 mediated inhibition of AAV2 transduction independent of interferon or STING 

signal-ing, regardless of the vector genome structure (ss or ds). We hypothesize that the inhibitory 

effect of IFI16 on AAV2 infection is linked to its sub-nucleolar localization. 
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Comparative antigenicity evaluation reveals differential properties of 
CD4bs scaffolds in presenting neutralization relevant domains 
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Background 

Despite enormous advances in HIV-1 vaccine research, the ultimate goal, the development of 

immunogens that elicit broadly neutralizing antibodies (bnAbs), has not been achieved. The interaction 

between the viral en-velope (Env) protein and the CD4 receptor is a prime target for inhibition for both 

receptor and Env directed inhibitors and neutralizing antibodies. bnAbs targeting the CD4 binding site 

(CD4bs) are amongst the broadest bnAbs identified. Elicitation of CD4bs directed bnAb by vaccines is 

thus intensely researched and a range of immunogens tailored to evoke CD4bs responses are in 

development. 

Methods 

Here we explored the structural and antigenic characteristics of two recently developed CD4bs 

scaffolds (HKM4 and eOD-GT8) utilizing the designed ankyrin repeat protein (DARPin) technology. 

DARPins are small (10-18kDa), highly stable proteins designed to form a binding groove that allows 

interaction with their cognate target in a highly conformation-specific manner. To compare the 

capacity of the two candidate CD4bs scaffold immuno-gens in presenting the CD4bs in a relevant 

conformation, we selected HKM4 and eOD-GT8 specific DARPins from synthetic DARPin libraries 

(diversity up to 1012) by ribosome display. 

Results 

The selections revealed a qualitative difference between the two immunogens, with HKM4 yielding 

higher num-bers of Env binders than eOD-GT8 (182 and 15 of specific binders of in total 760 clones 

screened, respectively). The selected DARPins bound SOSIP.664 Envs preferentially in the CD4-

triggered open state. Importantly, sev-eral of the selected CD4bs reactive DARPins show high 

neutralization capacity with the top neutralizer from the HKM4 selection reaching 100% in a 15 multi-

clade virus panel. 

Conclusion 

Collectively, we revealed differential antigenic capacities of the two candidate CD4bs scaffolds in 

presenting neutralization relevant domains highlighting the utility of the DARPin technology in 

studying properties of im-munogens to guide vaccine design. 
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Proximity labeling reveals a high-resolution molecular landscape of virus-host 
interactions at coronavirus replicase complexes 
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Background 

Positive-sense RNA viruses hijack intracellular membranes that provide niches for viral RNA synthesis 

and a platform for interactions with host proteins. However, little is known about virus-host 

interactions at the interface between replicase complexes and the host cytoplasm. 

Methods 

Here we used proximity labeling to identify host factors composing the molecular microenvironment 

of coro-navirus replication and transcription complexes (RTC). Proximity-dependent labeling 

techniques rely on the catalysis of a covalent bond between biotin and host proteins located within a 

close perimeter of the proximity labeling enzyme. This labeling occurs independently of protein-

protein interaction affinity or duration, and biotin-tagged factors can be efficiently purified and 

identified by mass spectrometry. 

Results 

By engineering a biotin ligase into the Murine hepatitis virus RTC, we identified >500 host RTC-proximal 

proteins recorded during the entire course of infection. siRNA-silencing of each of these host factors 

demonstrated im-portance of vesicular trafficking pathways, ubiquitin-dependent and autophagy-

related processes, and, notably, translation initiation factors. 

Furthermore, the embedding of the APEX2 peroxidase in the coronavirus RTC provided on one hand, 

means of visualizing the viral RTC on virus replication compartments derived from rewired host 

membranes. On the other hand, APEX2 allowed proximity labeling at specific times post infection and 

provided a time-resolved, high-resolution molecular landscape of virus-host interactions at the site of 

viral RNA synthesis. 

Conclusion 

Collectively, we establish a spatial link between viral RNA synthesis and diverse host factors of 

unprecedented breadth. Our data may serve as a paradigm for other positive-strand RNA viruses and 

provide a starting point for a comprehensive analysis of critical virus-host interactions that represent 

targets for therapeutic intervention. 
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Background 

Data have shown that testing for influenza and RSV (respiratory syncytial virus) guides better 

management of patients with influenza-like-illness (ILI) during influenza seasons. The aim of this study 

was to determine the impact of a compact PCR system testing for influenza and RSV in regard to 

antibiotics administration in a point-of–care (POC) setting within one Swiss canton (Zug). 

Methods 

A multi-center, observational study was conducted during influenza season 2018/2019. Patients with 

ILI were recruited by five General Practitioner (GP) offices. A nasopharyngeal sample was collected 

from all patients giving their signed consent. The sample was analyzed for influenza A, influenza B and 

RSV by a PCR system. The test result was not taken into account for the therapy decision. After study 

completion, all test results were validated retrospectively with the therapy decision taken on current 

clinical practices. The study was approved by the ethical committee northwest- and central Switzerland 

(EKNZ). 

Results 

In total, 154 patients have been recruited (46% male, mean age: 46 years, 12% vaccinated). Within the 

study population, 63 patients (41%) were influenza A positive and 8 patients (5%) were RSV positive. 

No influenza B positive case was detected. Antibiotics were prescribed in 10 cases (6%), of which two 

were virus positive. A bacterial co-infection could not be ruled out. 

Conclusion 

A precise and fast diagnosis to confirm or exclude a viral infection is especially during the influenza 

season of high importance for the GPs. The present study showed that the majority of patients with ILI 

were diagnosed and treated correctly. A PCR system detecting influenza and RSV could add value to 

the current clinical assessment, but the use was rated differently by the various GPs. In order to 

increase the validity of the data, a further study should be conducted in the next influenza season 

2019/2020. 
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Background 

In 2012, Middle East respiratory syndrome coronavirus (MERS-CoV) emerged in Saudi Arabia and was 

shown to be associated with severe respiratory illness in humans. Soon afterwards, camelids were 

identified as the main zoonotic reservoir for MERS-CoV, in which the virus only causes a mild 

respiratory tract infection. 

Methods 

In order to investigate the molecular basis between the pathogenesis discrepancy of MERS-CoV in 

human and camelids we develop a pseudostratified airway epithelial cell (AEC) culture model for 

camelids, analogous to our human AEC culture model. For this we isolated epithelial cells from tracheal 

explants of llama (Llama glama) and Bactrian camel (Camelus bactrianus) to generate well-

differentiated camelid AEC culture models. 

Results 

Histological characterization revealed that both camelid AEC models showed progressive epithelial 

cellular dif-ferentiation, as indicated by the development of tight junctions, ciliated cells, and the 

mucus production over time. In addition, we assessed whether the camelid AEC cultures has a 

competent innate immune system by analyzing the expression of various ISGs, cytokines, and 

chemokines upon treatment with exogenous synthetic double-stranded RNA (polyI:C) and pan-species 

IFN-α. This showed an increase in the expression of Mx1, IL-6, TNF-α genes between 6h and 12h after 

treatment. More importantly, we also evaluated whether both camelid AEC culture models support 

efficient MERS-CoV replication by administrating the virus at the apical surface and monitoring the 

viral replication by qPCR and immunostaining over time. This demonstrated that MERS-CoV effi-ciency 

replicates in both camelid AEC models, with virus yield reaching plateau levels at 96 hours post-

infection. 

Conclusion 

In conclusion, we successfully established camelid AEC cultures for Llama and Bactrian camels that 

both reca-pitulate many aspects of the in vivo airway epithelium. In combination with corresponding 

human AEC cultures this system will allow detailed characterization of the molecular basis between 

the pathogenesis discrepancy of MERS-CoV in human and camelid respiratory epithelium. 
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Influenza A virus 
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Background 

Interferons (IFNs) are cytokines that have strong antiviral effects and play a central role in the immune 

defense of the host cell against virus infections. Interferon stimulated genes (ISGs) are the mediators 

of IFN’s antiviral activity, and hundreds of different ISGs are known to be upregulated by IFN. However, 

only a few have been found to be antivirally active against influenza A virus (IAV). Our hypothesis is 

that the currently known factors alone cannot explain the strong effect of IFN against IAV, and we aim 

to find novel ISGs which have yet to be fully described. 

Methods 

For this purpose, an siRNA library of 102 different human ISGs was created. A robust and efficient assay 

was established whereby the siRNA library could be screened to identify ISGs that impact the IFN-

mediated antiviral response against a synthetic reporter IAV expressing Renillaluciferase. 

Results 

Six candidates were chosen for further characterization due to their strong and reproducible impact 

on IAV replication in multiple human cell-lines. qPCR was used to validate the IFN-inducibility of the 

selected ISGs and the efficiency of siRNA knockdown. Notably, the six ISGs have diverse functional 

properties, including RNA-binding, G-protein signaling, metallochaperone activity, or 

transmemembrane localization, suggesting that each ISG may exhibit distinct antiviral functions 

against IAV. We are currently establishing IAV replication stage-specific assays to dissect the detailed 

mechanisms of action of the selected ISGs, and their antiviral breadth. 

Conclusion 

Overall, our work has uncovered several previously unappreciated human host factors that contribute 

to the antiviral action of IFN against IAV infection. 
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Background 

Influenza D virus (IDV) is the newest genus in the Orthomyxoviridae-family and is known to infect a 

wide range of livestock. Recently, we have shown that IDV can efficiently replicate on human airway 

epithelial cells and demonstrated that there is no intrinsic impairment for IDV propagation within the 

human respiratory epithe-lium. To characterize the zoonotic potential of IDV on a molecular level, such 

as polymerase activity, a reverse genetic system is required. The aim of this research is to establish a 

minireplicon assay that will allow analysis of the IDV-polymerase activity in cells from different host 

species. 

Methods 

To simultaneously visualize and quantify the polymerase complex activity, we constructed a reporter 

con-struct that harbors a GFP-2A-Gaussia fusion protein that is flanked by the 5’ and 3’-non-coding 

regions (NCR) of the NS1-segment of IDV or Influenza A virus (IAV) as a control. These constructs were 

transfected in HEK293T-LTV cells together with the individual polymerase segments of 

D/bovine/Oklahoma/660/2013 or those of A/H1N1/Hamburg/4/09 and A/H5N1/Thailand/KAN-

1/2004 and incubated at 37°C. 

Results 

We observed that the polymerase activity of IDV gradually increases over a time course of 120 hours, 

whereas the polymerase complex of the Influenza A viruses revealed a progressive signal development 

within 48 hours. Interestingly, when polymerase segments of IAV were co-transfected with the IDV-

NCR reporter construct, a high polymerase activity was observed for A/H1N1 whereas a lower signal 

for A/H5N1 was measured. These observations suggest possible compatibility of IAV polymerase 

segments with the IDV-NCRs. 

Conclusion 

These results demonstrate that we can both visualize and quantify the polymerase complex activity of 

Influenza viruses and revealed that the IDV-polymerase is slower compared to the one of Influenza A 

viruses. Moreover, polymerase segments from IAV are compatible with the IDV NCRs. This method will 

allow the molecular char-acterization of the IDV-polymerase activity in cells from different host 

species. 
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Background 

Adeno-associated virus (AAV) is a small helper-virus-dependent parvovirus, which is mainly known for 

its ap-plication as a gene therapy vector. Transduction with recombinant AAV (rAAV) vectors in vivo 

has shown as-tonishing durability of transgene expression up to several years post-injection. The AAV 

genome consists of a single-stranded DNA (ssDNA) molecule encoding two major ORFs flanked by 

inverted terminal repeats (ITRs). The genome is known to convert into different forms within the host 

cell e.g., double-stranded DNA (dsDNA), circular DNA, as well as being integrated into the host genome. 

Although the AAV genome in its episomal, circu-lar dsDNA state is suggested to be the genome 

structure which persists over a long period of time in wtAAV as well as rAAV infected tissues, the 

mechanisms behind circularization and persistence are not clear yet. In the present study we make use 

of the properties of HSV-1 to further elucidate the underlying mechanisms of AAV genome 

circularization. 

Methods 

We used a circularization-dependent recombinant AAV vector (scAAVGFP_CD), which enables 

transcription of functional GFP only when the genome is circularized. As additional circularization 

readout we quantified the AAV DNA using qPCR in the presence or absence of exonuclease V, which 

specifically degrades linear DNA but preserves plasmid DNA. 

Results 

In the presence of HSV-1, significantly less GFP+ cells were observed in scAAVGFP_CD infected cells. 

This in-hibitory effect of HSV-1 on AAV genome circularization was also observed in absence of ICP0 or 

ICP8. Co-infection with AdV did not lead to a reduction of the GFP+ cell population in scAAVGFP_CD 

infected cells. HSV-1 was also found to inhibit genome circularization of wtAAV. 

Conclusion 

We conclude that HSV-1, but not AdV, inhibits the circularization of the AAV genome. We are currently 

inves-tigating which HSV-1 gene products are responsible for the observed inhibition and which 

mechanism they employ to achieve this. 
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1. Institute of Virology and Immunology, Bern, Switzerland 
2. Institute of Virology, Charité Berlin, Berlin, Germany 

 

Background 

The Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a zoonotic virus that is transmitted 

from dromedary camels to humans. It is suspected that MERS-CoV may actually originate from MERS-

like bat coronaviruses. Interestingly, the human coronavirus 229E (HCoV-229E) appears to have a 

similar history of cross-species transmission, since close relatives were detected in bats as well as in 

camelid species, including dromedary camels. 

Methods 

As a first step to identify viral and host factors involved in coronavirus cross-species transmission and 

host adaptation we characterized the viral replication kinetics of MERS-CoV, HCoV-229E and camel 

229E-like viruses in human, llama and camel airway epithelial cell (AEC) cultures. In addition to the 

replication kinetics, we assessed the cell tropism of MERS-CoV, HCoV-229E and camel 229E-like viruses 

via microscopic immunofluores-cence analysis over time. 

Results 

For MERS-CoV we observed robust replication kinetics in the human, llama and camel AEC cultures. In 

contrast, HCoV-229E only replicated efficiently in human AEC cultures, whereas replication of the 

genetically related 229E-like camel coronavirus was restricted to camelid AEC cultures. Interestingly, 

both the camel 229E-like virus and MERS-CoV display a predominant affinity for ciliated cells in the 

llama AEC cultures, whereas in human and camel AEC cultures MERS-CoV predominantly infects non-

ciliated cells similar to HCoV-229E. 

Conclusion 

These results indicate that there are species-specific differences in the cell tropism and permissiveness 

for HCoV-229E and the camel 229E-like virus that limit cross-species transmission, whereas for MERS-

CoV this is not the case. Further studies on the identification of viral and host factors involved in cross-

species transmission will be necessary to better understand the emergence of coronavirus into the 

human population. 
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Lay communication / P-144 
 
 

www.microbes.ch: a website dedicated to lay communication about 
pathogenic microorganisms 

 
 

Dr. Carole Kebbi Beghdadi 1, Prof. Gilbert Greub 2 

 
1. Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 
2. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 
 
Background 

The knowledge about pathogenic microorganisms is usually limited in the general Swiss population. 

Indeed, only a few microbes such as HIV, Influenza virus or Borrelia burgdorferi, about which large 

prevention cam-paigns are conducted every year, are recognized in the public. However, in recent 

years, modern human be-haviors and climatic changes have resulted in the emergence of new 

pathogens and in the re-emergence of forgotten ones to which people could be exposed in their daily 

activities. 

Methods 

To inform the population about important diseases caused by emerging and established pathogens, 

including antibiotic resistant bacteria, and to convey important preventive messages, we started 

developing a website called www.microbes.ch. This website also aims at sharing some recent results 

obtained by research groups of the Institute of Microbiology of Lausanne University and at starring 

some famous swiss microbiologists such as A. Yersin for example. 

Results 

The website www.microbes.ch will present a panel of 45 microorganisms that can be acquired in 

Switzer-land or when travelling to endemic countries and that are clinically relevant. They are classified 

in 15 differ-ent categories according to their mode of transmission (foodborne, tick-borne, aerosols-

associated, sexually-transmitted, …) or to the type of situations in which they can be encountered 

(hospital-acquired, travel-associated, gardening-associated, …). We will collaborate with a professional 

illustrator, Vincent Dutrait, to render the website attractive to the general population and we will 

provide accurate and scientifically validated information based on our expertise as microbiologists and 

infectious diseases specialists. 

Conclusion 

With this project, we hope to draw the general population’s attention to significant emerging and 

established pathogens and to the importance of performing research in microbiology. We also hope 

to initiate interesting discussions between the public and the scientists. 
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Lay communication / P-145 
 
 

Evaluation of the KROBS card game for teaching of microbiology to medical 
students 

 
 

Mr. Valentin Scherz 1, Dr. Carole Kebbi Beghdadi 1, Prof. Gilbert Greub 2 

 
1. Institute of Microbiology, Lausanne University Hospital and Lausanne University, Lausanne, Switzerland 
2. Institute of Microbiology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland 
 
Background 

KROBS is a playful card game developed at the Institute of Microbiology of the CHUV. It features 20 

pathogenic microbes classified according to their mode of transmission, with illustrations highlighting 

risks associated to infection and preventive measures. While originally targeting the general public, we 

are here evaluating the pedagogic potential for medical students of this game integrated in teaching 

sessions. 

Methods 

Three one-hour teaching sessions based on KROBS were organized for 2nd 

year medical students of the Lausanne University during Fall 2018. Students played in groups of 4 to 5. 

For each group, a teacher instructed beforehand quickly exposed the rules, challenged the students 

with questions and provided them with insights on the microbes in play. To assess learning, a multiple-

choice questionnaire containing 48 questions covered by KROBS (KROBS, n = 28) or not (No_KROBS, n 

= 20) was submitted to all students (over 200) before and after these sessions. A qualitative 

questionnaire on the learning experience was submitted too. 

Results 

Students progressed significantly more in their answers to the questions covered by KROBS than for 

the ones not covered by the game (32.1 ± 14.1% vs 10.6 ± 8%; p < 0.001). Interestingly, this progress 

was only observed for students who attended 2 or 3 sessions, highlighting the specific effect of KROBS 

teaching sessions (Figure 1). On the opposite, visit of the KROBS website did not appear to impact the 

knowledge of students. In qualitative assessment, students were highly positive in their evaluations 

with over 80% of positive answers regarding the game-play and their subjective experience. 

Conclusion 

Our results highlight the interest of game-based teaching in microbiology, where students must learn 

a large number of microbes’ names and various concepts. Therefore, a specific version of a similar 

game specifically dedicated to medical students with the 50 most important microbes should be 

developed. 
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Lay communication / P-146* 
 
 

The Dark and Bright side of the force: teaching the importance of 
microbes from school to University 

 
 

Mrs. Isha Hashmi 1, Dr. Saskia Bindschedler 1, Prof. Pilar Junier 1 

 
1. University of Neuchâtel, Laboratory of Microbiology, Neuchâtel, Switzerland 

 

Background 

Service learning (SL) plays an important role in society as it allows the direct exchange of knowledge 

between academics and citizens, and this is particularly true for science. The aim of this project is to 

introduce in Switzer-land an initiative of interactive teaching of microbiology by involving university 

and school students. Besides allowing for circulation of knowledge produced in Universities to the 

society, students will be able to develop their skills in leadership, their ability to communicate, and 

other transferable knowledge skills. 

Methods 

To achieve this aim, we will introduce an innovative teaching in microbiology at the university level. 

Based on a selection of topic relevant to the society (e.g. antibiotic resistance and waste recycling), 

students will have to present the context and the related problem(s) they propose to tackle. To do so, 

we will help them identify relevant questions and hypothesis and then encourage them to pitch them 

to their fellows. Students will be encouraged to develop their own experimental design to answer the 

questions, which will increase their ability to translate their topic into real laboratory experiments. 

After that, students will work in the laboratory to get hand-on practice on solving a problem based on 

an experimental scheme. Finally, to increase their knowledge transfer skills, university student will 

share their project and its importance with school students. They will communicate their knowledge 

in an accessible level, understandable to young school students. 

Results 

This method will allow university students to gain a public speaking experience and will enhance their 

learning capabilities by involving them in all aspects of a research project, from its planning to 

disseminating the results to society. 

Conclusion 

This approach of SL for teaching microbiology will provide an interactive tool to attain learning 

objectives where students can directly bring their knowledge and exchange their ideas with the 

community. 
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Lay communication / P-147 
 
 

A trip to the world of viruses with the Children’s University of Bern 

 
 

Ms. Monika Gsell Albert 1, Ms. Linda Hüsser 2, Mr. Urs Pauli 1, Dr. Philip Vkovski 2, Ms. Kathrin Summermatter 1, Prof. Volker 

Thiel 3 

 
1. Institut of Virology and Immunology, Mittelhäusern, Switzerland 
2. Department of Infectious Diseases and Pathobiology, Institute of Virology and Immunology, University of Bern, Bern, 

Switzerland 

3. Departement of Infectious Diseases and Pathobiology, Institute of Virology and Immunology, Bern, Switzerland 

 

Background 

In order to provide an exciting and unusual insight into the world of research and to allow direct 

contact with scientist, the Children’s University of the University of Bern regularly offers lectures and 

accompanying events deepening the respective topics of the lecture in a practical way. For one of these 

courses the Institut of Virology and Immunology developed a program to introduce children (8 to 12 

years old) to Virology and the correspond-ing lab work and safety measures. After a theoretic 

introduction into the world of microorganisms, and after explaining the concept and importance of 

vaccination, the children had the chance to try out some lab tech-niques focusing on pathogenic 

microorganisms and how people working in the lab can be protected. They discovered how small 

microorganisms are by microscopy, detected bacteria in the environment and skin by means of contact 

agar plates, pipetted differently colored solutions, donned protection suits and learned how important 

hand hygiene is by washing their hands with fluorescent cream. The children showed very much 

interest and were very enthusiastic. They had no problems in understanding quite complex facts. 

Conclusion 

The children showed very much interest and were very enthusiastic. They had no problems in 

understanding quite complex facts. 
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Lay communication / P-148 

 
 

How a spoonful of viruses helps to fight against antibiotic resistance 

 
 

Dr. Shawna McCallin 1 

 
1. HUG, Geneva, Switzerland 

 

Background 

One of the most gratifying parts of science is being able to share our work with the public community 

– to explain what we do, how things work, and how our research effects their lives. The way in which 

we deliver those messages needs to convey more than just factual information, it also should engage 

our audience, be entertaining, and evoke a level of emotional connection – all while balancing scientific 

equipoise. Here I will present my work on phage therapy as an alternative way to treat bacterial 

infections through the lens of lay communication. 

“A spoonful of virus helps… the bacteria go away? Indeed it does! Viruses of bacteria, also called 

phages, are an alternative way of treating bacterial infections that have been used since before the 

discovery of antibiotics in some countries. The lessons we have learned from their experience 

combined with modern biotechnology and medicine is helping to shape the future of how we can stay 

healthy and fight infections. Antibiotic resistance alarms are sounding-off across the globe, warning 

that it may cause as many as 10 million deaths per year in the near future if nothing is done to stop 

the current trend. So come and learn a little about phages and hear how phage therapy is being 

developed as a potential future alternative.” 
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Lay communication / P-149 
 
 

Microworld: When Science meets Art, Technology…. and fun! 

 
 

Ms. Aurélia Weber 1, Ms. Laetitia Grimaldi 2, Mr. Michael Balavoine 2, Mr. Patrick Linder 1, Mr. Karl Perron 1 

 
1. BiOutils, Microbiology Unit, Dpt of Botany and Plant Biology, University of Geneva, Geneva, Switzerland 
2. Planète Santé, Groupe Médecine et Hygiène, Geneva, Switzerland 
 
 

Background 

For a very long time, microbes–and especially bacteria–have been negatively perceived and mostly 

associated with diseases and other negative effects. As a consequence, the information that was 

transmitted to the public was essentially related to health issues and prevention strategies. Hopefully, 

the latest discoveries in microbiology have led to a greater understanding of microbes and a growing 

appreciation of the significant role they play at the global scale, on the planet, in the ecosystems and 

inside the human body. Thanks to the new media and popular Newspapers the broad public is more 

and more aware of the huge importance of microorganisms and their positive impacts. People are 

eager to know more about bacteria and other microbes, to preserve their health and the global 

environment. 

Methods 

Our project aims at responding to this need by creating an augmented reality book on microbes. It will 

tell the story of the human microbiota by following the journey of a bacteria in the body, giving 

scientifically up-to-date explanations –delivered in a jargon-free language– and interesting anecdotes 

related to our everyday life. The book will include drawings, a creative design and high definition 

pictures of microbes under the microscope. Augmented reality components will be available on the 

readers’ tablet or smartphone, providing additional and interactive content, allowing to immerse 

further in the story and the microbial world. The book, that is often said to become obsolete with the 

apparition of new media, will be revalorized and used to trigger emotions in a fun and interactive way. 

Results 

By combining a traditional support (the book), artistic features and cutting edge technology 

(augmented reality is believed to be the next big innovation in the edition domain), this project will 

provide scientifically solid background for educators to use in the classroom and an entertaining 

support for the broad public. 
 

 
Fig 1 microworld.png – Attachment #263 
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Lay communication / P-150 

 
 

TheScienceBreaker: turning your scientific passion into public engagement 

 
 

Mr. Massimo Caine 1 

 
1. University of Geneva, Geneva, Switzerland 

 

Background 

TheScienceBreaker is an online, outreach journal which publishes lay summaries of scientific articles, 

thus mak-ing scientific research accessible to a broader audience. Its main mission is the 

democratization of the scien-tific literature, seeding curiosity towards modern scientific research. The 

approach of TheScienceBreaker is therefore inspired by the Open Access movement with the objective 

of making available scientific research to a broader audience, tackling in particular the 

language/complexity-barrier of scientific articles. TheScience-Breaker provides a language training 

platform for scientists to experience first-hand the importance of adopt-ing a whole different language 

from what they are used within their academic environment. Doing so authors can practice (i) jargon 

avoidance, reducing the complexity of the language and (ii) message perceptionin order to empathize 

with the reader. Being completely online, TheScienceBreaker push forward the digital revolu-tion, 

contributing to the prompt sharing of knowledge coming from institutions worldwide with the interna-

tional community. 

In order to participate directly to the training of PhD students, TheScienceBreaker offers to PhD 

students of the PhD School in Life Science the possibility to participate to its editorial board. During 

their participation (rec-ognized by ECTS assignment) the can practice: (i) peer editing procedures, (ii) 

lay communication scientific writing – language, jargon avoidance and message perception; (iii) article 

miningand article commissioning; (iv) social networks’ – Instagram, Twitter, Facebook – communities 

engagement. 

In 2017 a collaboration between BiOutils and TheScienceBreaker has led to a mini-magazine, in French 

lan-guage, called «break’d!» for the continuing professional development of local teachers. Each mini-

magazine is focused on a thematic content (Evolution, Plant Biology, Molecular Genetic, Microbiology 

I, Microbiology II, Neurobiology) and describes some of the most recent research inherent to the 

classroom’s curriculum. 
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Lay communication / P-151 

 
 

Pint of Science bridges the gap. Scientists and public meet at a bar 

 
 

Mr. Dmitry Kopelyanskiy 1, Ms. Silvia Cardellino 2, Ms. Elodie Chabrol 3, Mr. Praveen Paul 4, Mr. Michael Motskin 4 

 
1. Pint of Science, event manager, organizer and moderator, Harrow, United Kingdom 
2. Pint of Science, Director in Switzerland, Harrow, United Kingdom 
3. Pint of Science, National Director in Switzerland,  
4. Pint of Science, Co-founder, Harrow, United Kingdom 
 
Background 

Knowledge which is not communicated is as good as ignorance.Communicating science to the public 

has now become not only a goal but a duty of researchers. Exponentially accelerating technologies will 

change society and it is critical that scientists and the general public discuss and explore this journey 

together. Yet, easier said than done, bridging the gap between science and society is a difficult task. 

Complex terminology and exclusive-ness of laboratories ultimately drive the public away. 

Methods 

Pint of Science is an international festival where scientists come to bars to meet the public, and to 

present and discuss their research. Hundreds of events occur simultaneously during 3 nights in May in 

over 400 cities in 24 countries across the world. In 2019, Switzerland held events in Lausanne, Basel, 

Zurich and Bern. Three bars participated in Lausanne. Each location featured talks of a specific topic. 

In this poster presentation we focus on “Our body”, the theme that encompasses human biology, 

medicine and health. We elaborate on the organization, structure and execution of events and discuss 

the experiences of the public, speakers and the orga-nizers. We held 3 consecutive events, where each 

featured 2 presentations and an entertaining activity. Topics included microbiology, immunology, 

aging and neuroscience. Different lotteries were introduced to facilitate the interaction. 50 people on 

average visited our events each day. 

Conclusion 

The Pint of Science festival helps immensely to bridge the gap between science and society. Bringing 

scientists and the public to an informal atmosphere of a bar facilitates the discussions and helps to 

exchange ideas. Partic-ipating in the festival is an excellent opportunity for scientists to communicate 

their research, get exposure and learn how to simplify their presentations. Moreover, organization, 

management and execution of such events is a valuable experience for young researchers who 

volunteered to make this festival possible. 
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