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Invited speaker (9) 

Humans and microbes (HM): 

1 – Claudia Sorlini, Foundation CARIPLO (IT): “The role of the microorganisms in the ecological 

transition”. 

Our era has been named anthropocene by the ecologist Eugene Stoemer. With this word he wanted to 

focus on the influence generated on Earth's atmosphere by human activities during the last two centuries, 

when a strong climate change, quicker than in any previous phase of our story has been registered. In the 

same time the availability of the natural resources, such as water and biodiversity, forestry, marine animals, 

has been drastically reduced, while contaminants, and in particular plastics, microplastics and other 

synthetic compounds have invaded the planet. 

A new model of development must be adopted to save the planet and in this model the economic activities 

based on the use of microorganisms and relative biotechnologies can give a fundamental help. 

In fact microorganisms can produce energy, biodegradable polymers, natural fertilizers, bio-pesticides in 

substitution to the chemicals; they can fix carbon dioxide from the atmosphere and release into the air a 

great quantity of oxygen. Also they are the movers in the food and pharmaceutical industries and in the 

ecological plants. Thanks to recent research they could become movers also in several new fields. 

The advantages of the biotechnologies based on microorganisms are: the reduction of fossil fuel sources 

consumption, and greenhouse gasses emissions, the reduction of recalcitrant plastics and microplastics 

spreading and chemical pollution.  

In any case, a consistent amount of energy necessary for their activity derives from their metabolism often 

based on waste utilization, or solar energy, not comparable with processes based on chemical synthesis. 

Microbiological processes represent the most natural, sustainable, easy to use, cheap, most safe for health 

and environment. 

The major part of microorganisms have been never isolated and investigated about their capacities, 

although they represent the 13% of the biomass present on the world (human and animal represent only 

the 0.4%). 

A better attention and more research could be dedicated to them, to their enzymes and their genes. They 

could contribute to save planet and health of all the organisms that live here.   

2 – Micheal Hoppert, Universität Göttingen (DE): “Microbial colonization and biodeterioration of 

dimension stone and sculptures in outdoor environments”. 

Rocks are inevitably colonized and - in this way - also affected by all kind of organisms, microorganisms in 

particular. The dry, light-exposed surface is an extensive habitat for extremophiles, but the dynamics of 

biogenic weathering provides ecological niches for rather mesophilic bacteria, algae and fungi. When rocks 

are used as dimension stone, and in particular (architectural) sculpture, the knowledge about 

biodeterioration mechanisms and organism types as well as sustainable countermeasures is of public 

interest. 

Most important colonizers are trebouxiophycean algae and ascomycete fungi, frequently as lichens, but 

also outside of symbiotic association. It is surprising that even non-lichenized fungi can survive under an 

irregular supply of organic carbon and build up biomass. Ascomycetes with melanized cells, even after 

decay, persistently stain surfaces dark. This also applies to (dark) gypsum crusts, forming on (limestone) 
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facades, after centuries of exposure to sulfur dioxide emissions. Apparently, gypsum crusts allow 

colonization by few extremophilic eukaryotes like Extremaceae spp. ascomycetes. 

The professional management of building facades with regard to biodegradation requires different 

concepts depending on the stone lithology and environmental conditions: In this respect, cleaning and 

sealing surfaces can be less sustainable than measures to change specific environmental factors. 

3 – Célia M. Manaia, Escola Superior de Biotecnologia, Universidade Católica Portuguesa (PT): “The 

environmental dimensions of antibiotic resistance in the context of One- and Global-Health”. 

Acquired antibiotic resistance is no longer confined to hospitals. Indeed, it is emitted to the environment 

with other contaminants, some of which may favour their dissemination and persistence. A myriad of 

external factors and conditions can influence antibiotic resistance persistence and proliferation. Climate, 

pollution and socioeconomic factors, highly variable worldwide, influence the antibiotic resistance 

biogeography and, therefore, the respective Global Health causes and consequences.  

Microorganisms, including those harbouring acquired antibiotic resistance genes, can spread over humans, 

animals, plants and the environment. This is the underlying concept behind One Health, which is a pivotal 

vision to better understand antibiotic resistance ecology and evolution. The assessment of antibiotic 

resistance risks across the One Health continuum are urgently needed, but difficult to implement due to 

technical limitations, the complexity of the microbial communities, the unavoidable stochasticity, among 

other.  

The current knowledge shows that antibiotic resistance dissemination is affected by socioeconomic 

conditions, pollution, climate, among many other factors, which suggests that its control needs holistic and 

integrated measures.   

Terrestrial microbial ecology (TME): 

4 – Sofie Goormachtig, VIB / Universiteit Gent (BEL): “Catching rhizobia to introduce high protein 

containing soybean for a sustainable agriculture in Europe”. 

Soybean (Glycine max) is one of the most important protein sources for food and feed. Belgium imports 

soybean and its derived products with a yearly amount of approximately 800.000 tons, 65% of which is 

imported from countries (e.g., Argentina, Brazil) with a high risk of deforestation and forest degradation 

(1). To reduce this dependency and to develop sustainable protein products, Belgium would strongly 

benefit from local soybean production. However, soybean is not adapted to our local environmental 

conditions and therefore the cultivation of protein-rich soybean in Belgium is challenging. While several 

soybean varieties have been bred for optimal growth, to guarantee consistent high-protein beans, plants 

also need effective interaction with suitable soil bacteria that can fix nitrogen in root nodules. These 

nitrogen-fixing bacteria allow legumes to act as natural nitrogen fertilizers and green indicators of soil 

nutrition, and as such improve crop yield without the damaging effects of chemical nitrogen fertilization. 

This way, legumes could contribute to solving major environmental challenges such as nitrogen pollution 

and declining soil quality. The current commercial inoculants are not adapted to cultivation under local soil 

and environmental conditions. This hampers the interaction and leads to insufficient protein content for 

human food consumption. Local strains, adapted to our conditions may be more competitive and have a 

superior positive effect on soybean production. We set up citizen science project to trap endogenous 

nitrogen-fixing bacteria that nodulate locally grown soybean. To have access to a large geographical 

gradient and different soil types in Flanders, over one thousand citizens across Flanders were recruited to 

grow and monitor soy plants, frequently entering data regarding plant phenotype into a platform 

specifically designed for the project. The outcome of the project in terms of microbial discovery but also 
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correlations between soil parameters such as nutrient levels, soil texture, and nodulation performance will 

be discussed. 

5 - Martina Peter, Swiss Federal Research Institute WSL (CH): “Insights into ectomycorrhizal ecology and 

evolution from below-ground hidden ascomycetes”. 

As mutualistic symbiotic partners of most trees in temperate and boreal forests, ectomycorrhizal (ECM) 

fungi play pivotal roles in forest tree health, particularly in view of climate change. Here, I present data 

from two mycorrhizal ascomycetes that are important both ecologically (Cenococcum geophilum) and 

economically (the Burgundy truffle Tuber aestivum). C. geophilum is the most abundant ECM worldwide, 

being often the dominant ECM fungus on tree roots, particularly under stressed conditions. Genome and 

symbiotic transcriptome studies provide hints on its mycorrhizal lifestyle, potential role in drought 

tolerance of host trees, and possible mechanism of its success to colonize a wide range of hosts and 

habitats. While no sexual structures have ever been found for C. geophilum, the fruitbodies of the 

Burgundy truffle are a highly prized culinary delicacy. This species shows a broad distribution range all over 

Europe and is common in Switzerland. Despite its economic and ecological significance, the species’ 

complex lifecycle is still not fully understood. To gain knowledge on this species, a monitoring project was 

set up in Switzerland and Southern Germany to study temporal and spatial patterns of truffle fruitbody 

production in natural populations. Small-scale spatial genetic analyses indicate restricted gene flow and 

potential inbreeding in this species. Monitoring of fruitbody production between 2011 and 2018 show a 

decline in truffle production related to hot and dry summers. This was unexpected because these 

populations are in the climatic center of the species range and should therefore be relatively buffered 

against climate warming. However it seems that T. aestivum may be a mosaic of vulnerable, locally-adapted 

populations, sensitive to climate-driven declines at lower thresholds than implied by its climate envelope. 

For both studied species, landscape genomic analyses might shed light on local adaptation and the 

potential of these important symbiotic fungi to cope with climate change. 

6 - Paolina Garbeva, The Netherlands Institute of Ecology (NL): “The fundamental mechanisms of 

microbial chemical interactions and communication”. 

Microbes produce and respond to a range of structurally and functionally divers volatiles. Volatiles can 

diffuse fast through both water- and gas- filled pores in soil and hence, mediate swift chemical interactions 

belowground. Next to the constitutively emitted volatiles, microbes can emit induced volatiles that are 

triggered by microbial interspecific interactions. In my talk, I will highlight the importance of microbial 

interactions for the production of volatile compounds. I will present and discuss recent insights into the 

biological functions of microbial volatiles and their role in microbe-microbe and plant- microbe interactions. 

Furthermore, I will show how tomato plants under stress (leaf herbivory Spodoptera exigua) exhibit 

different root volatilome and attract, from a distance, specific subset of soil microorganisms. 

 

Aquatic microbial ecology (AME): 

7 – Isabel Fernandes, University of Minho (PT): “Aquatic hyphomycetes: bringing a key microbial group 

into the spotlight”. 

Aquatic hyphomycetes are a polyphyletic group of fungi that play a key role in plant litter decomposition in 

streams. They produce a vast array of hydrolytic enzymes able to degrade plant cell-wall polysaccharides, 

and they act as intermediaries between plant litter and 

higher trophic levels, being crucial to nutrient cycling in these ecosystems. Albeit their importance for 

freshwater ecosystems, aquatic hyphomycetes are still understudied compared to other microbial groups. 
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In this talk, I will review the current knowledge on aquatic hyphomycetes biogeography, taxonomy and 

diversity. The role of aquatic hyphomycetes diversity (both inter and intraspecific) on ecosystem 

functioning will be highlighted. I will provide an outlook of the main knowledge gaps on the study of this 

diverse group of fungi and close with future research perspectives.  

8 – Diego Fontaneto, CNR-IRSA Verbania Pallanza (IT): “Biodiversity of aquatic microscopic animals: 

morphology, DNA taxonomy, metabarcoding and -omics approaches”. 

Biodiversity analyses of microscopic animals and other eukaryotes took advantage of the possibilities 

offered by the advent of DNA-based tools in ecology. Common DNA-based sequencing approaches, already 

used in microbial ecology, became useful also for zoologists, botanists, mycologists and general ecologists. 

The presentation will review the paradigm changes that occurred in the last twenty years in biodiversity 

analyses with a focus on microscopic animals and DNA taxonomy. The review will then move to the current 

challenges of using multitrophic approaches in community ecology in order to understand ecosystem 

functioning through holistic approaches including all living organisms in an ecosystem. Achieving such a 

goal will allow merging different aspects of microbial ecology into more general ecology. 

9 – Niels-Ulrik Frigaard, University of Copenhagen (DK): “Cyanobacteria and red-light biology in 

Australian beachrock”. 

Beachrock is formed by calcification of sand in the intertidal zones of certain coastlines. Microbial biofilms 

form on the beachrock surface and subsurface cavities these can be photosynthetically highly active. We 

have investigated the structure and environment of such microbial communities in the beachrock on the 

subtropical Heron Island, Australia. 16S rRNA and pigment analyses showed that the microbial diversity was 

low and varied across the environmental gradients in the beachrock. The phototrophic communities in all 

beachrock types were dominated by cyanobacteria. Algae were essentially absent from the driest portions 

of the beachrock. The nonphotosynthetic populations were dominated by Anaerolineae (phylum 

Chloroflexi). Dense Neolyngya populations dominated the wettest beachrock (pink), whereas Rivularia-like 

and Chroococcidiopsis-like populations were highly abundant in the driest beachrock (brown and black). 

Chlorophyll (Chl) f, which enables far-red light harvesting, was abundant in all beachrock biofilm in amounts 

corresponding to 5% of that of Chl a. Endolithic cyanobacterial populations related to Halomicronema and 

Chroococcidiopsis were found inside the beachrock cavities and appeared to account for most of the Chl f. 

A relatively low content of phycobiliproteins suggested that the cyanobacteria were nitrogen-limited even 

though evidence suggests that the cyanobacteria are fixing nitrogen. Metagenomic sequence information 

analyses show that Chl f biosynthesis is abundant in this beachrock and many other aquatic environments. 

Overall, the microbial populations of beachrock constituted low-diversity and highly specialized 

communities in an oligotrophic environment constrained by the diel and tidal cycles and extreme 

conditions of light and desiccation. 
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Oral presentation from abstracts (27) 

Humans and microbes (HM):  

1_HM: Patrick Hilpisch (University of Neuchâtel): “Nature-inspired microbial processes for urban 

biomining: harnessing the oxalate-carbonate pathway for lithium recovery”. 

Urban biomining is the recovery of valuable materials from anthropic wastes through the exploitation of 

biological activity. In natural environments, microorganisms interact with the geosphere through various 

metabolic processes, leading to phenomena such as elemental solubilization (bioleaching) and mineral 

formation (biomineralization). These properties can serve as inspiration for biomining applications. 

The oxalate-carbonate pathway (OCP) is a biogeochemical process observed in soil ecosystems in which 

oxalate-feeding (oxalotrophic) bacteria degrade calcium (Ca) oxalate produced by plants and fungi. The 

conversion of oxalic acid to carbonic acid leads to a local pH increase and eventually may allow calcium 

carbonate precipitation. This natural process inspired the design of a flowsheet aiming at the biorecovery 

of lithium (Li) from spent lithium-ion batteries (LIBs). LIBs are fundamental in the exploding market of 

portable devices and electric vehicles and, as a result, Li supply may become critical, thereby fostering the 

development of recycling approaches. The first step of the flowsheet involves the bioleaching of Li from 

LIBs waste through fungal oxalogenesis. In this step, the heavier metals contained in LIBs form insoluble 

metal-oxalate complexes, while Li-oxalate remains in solution. This allows obtaining a pregnant leach 

solution (PLS) from the selective leaching of Li. The second step implies the processing of the PLS with 

oxalotrophic bacteria, where oxalate degradation to carbonate ions results in a pH increase. Analogous to 

the OCP, this step provides the geochemical conditions that are necessary for Li-carbonate precipitation, 

with Li playing the role of Ca. The recovery of Li in form of Li-carbonate is of particular interest, since this 

mineral is the main raw material used in the industrial chain of Li-based products. 

2_HM: Roger König (IM-SUPSI): “Boosting the metabolism of electroactive microorganisms by conductive 

materials for biogas production”. 

Biogas is considered as one of the key players for the future energy transition. Nonetheless, the substrate 

conversion efficiency is still subject to continuous improvement. Syntropy and interspecies electron 

transfer among different microbial groups occur in anaerobic digestion and many papers recently reported 

their positive effect for biogas and methane production. We present the results on the effect of conductive 

material i.e. graphene, PAC and biochar addition in 3.5 liters batch experiments, analyzing the biogas 

production curve and the effect on the real condition process. The laboratory experiments showed a 

peculiar curve pattern in presence of conductive materials. Compared to the respective controls, the 

addition of graphene produced a biogas surplus of 33%, powdered activated carbon (PAC) 20% and biochar 

8%.  

3_HM: Dr. Laëtitia Cardona (EPFL): “Candidatus Accumulibacter metabolic adaptation under phosphorus 

limitation in wastewater treatment”. 

Enhanced Biological Phosphorus Removal is a technology alternating anaerobic feeding and aerobic 

starvation to favor the growth of Polyphosphate-Accumulating Organisms (PAOs), such as Candidatus 

Accumulibacter, in order to remove phosphorus from wastewater. During the anaerobic feeding, PAOs 

store carbon in the form of polyhydroxy alkanoates (PHAs). The required energy is obtained through the 

degradation of intracellular glycogen and poly-phosphate (poly-P) inducing a phosphate release. During the 

aerobic starvation, the intracellular reserves of glycogen and poly-P are restored and phosphate is taken up 

again. Main competitors of PAOs for the carbon sources are Glycogen-Accumulating Organisms (GAO). 

However, this microbial guild is not involved in phosphorus removal and their proliferation can result in low 

nutrient removal efficiency. It has previously been shown that some strains of Ca. Accumulibacter are able 
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to switch from PAO to GAO metabolism under phosphorous limitation. In this study, further analyses were 

conducted to decipher the adjustment capacity of Ca. Accumulibacter under competition with GAOs for the 

carbon sources. 

For this purpose, the carbon/phosphorus ratio in the influent of a sequencing batch reactor was modulated 

by increasing and decreasing the phosphorus concentration (from 19 to 2mg/L, back to 19mg/L and again 

to 2mg/L) over a period of 179 days. 

An efficient carbon removal performance was observed all along the experiment meaning that organisms 

were able to consume anaerobically the carbon. The microbial community composition analysis using 16S 

amplicon sequencing indicated a decrease in the relative abundance of Ca. Accumulibacter from 20 to 

around 5% when the phosphorous concentration was low in the influent. Ca. Competibacter and Ca. 

Contendobacter, two GAOs, increased from less than 1% to around 2.5 and 5%, respectively. This suggested 

an increase of the competition for the carbon sources as phosphorus was limited for Ca. Accumulibacter to 

maintain a PAO metabolism. However, despite the decrease of Ca. Accumulibacter, a fast and efficient 

resilience capacity when going back to the initial condition with high phosphorus concentration was 

observed with phosphorus release and uptake similar to the one observed during the initial phase. 

In order to identify microorganisms involved in the carbon removal and decipher the metabolism of Ca. 

Accumulibacter under the different conditions, meta-transcriptomics analysis is carried out at present. 

4_HM: Dr. Dimitrios Terzis (EPFL): “A decade of progress and turning points in the understanding of MICP 

in building applications”. 

Research and practice in the broader fields of civil and geotechnical engineering had long ignored the 

presence of living microorganisms in the subsurface and the way it impacts conventional practices. In the 

last 10 years, the term “microbial induced calcite precipitation”, or that of “biogrouting” have gained 

momentum in the scientific literature. They are often presented as the “next big thing” in geotechnical 

engineering applications that will solve many kinds of problems, ranging from soil erosion to landslide risk 

mitigation and liquefaction protection. Are the claimed benefits of the application of microorganisms in 

conventional geotechnical problems real? The present review work aims to shape a complete and 

comprehensive understanding of the progress reported in the field of bio-mediated soil improvement. 

Specific focus is put on pivotal points in this decade-long path which is marked by proof of fundamental 

concepts at multiple scales. 

5_HM: Dr. Fabio Palmieri (University of Neuchâtel): “One-step soft agar enrichment and isolation of 

human lung bacteria inhibiting the germination of Aspergillus spp. Conidia”. 

Fungi of the genus Aspergillus are widespread in the environment where they produce large quantities of 

airborne conidia. Conidia can reach a density of up to 108 per m3, but inhalation by immunocompetent 

individuals will not cause any harm. However, for those with a compromised immune system, Aspergillus 

spp. can cause a wide spectrum of diseases, ranging from hypersensitivity responses to lethal invasive 

infections. Upon inhalation, conidia are readily cleared via mucociliary movement or phagocytosis by 

alveolar macrophages in the immunocompetent host. However, in an immunocompromised setting, 

conidia are not properly cleared, leading to germination and growth of Aspergillus. Upon deposition in the 

airways and the alveoli, conidia encounter and interact with complex microbial communities that constitute 

the lung microbiota, which has been suggested to influence the establishment and growth of Aspergillus 

spp. in the human airways. However, the mechanisms underlying such responses have not yet been 

sufficiently investigated. In this study, we aimed to evaluate the presence of bacteria antagonistic to 

Aspergillus in the lung microbiota. To this end, we enriched and isolated antagonistic bacterial strains able 

to inhibit the germination of conidia from bronchoalveolar lavage fluid (BALF) samples of lung transplant 

recipients. We used a novel enrichment method based on a soft agar overlay plate assay in which bacteria 
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are directly in contact with conidia and for which inhibition can be readily observed during enrichment. We 

isolated a total of ten bacterial strains able to inhibit the germination and growth of A. niger and A. 

fumigatus. All of the bacterial strains were identified as Pseudomonas aeruginosa and were positive for 

siderophore production in a CAS assay. Our results suggest a potential interplay and competition between 

different lung pathogens during early phases of colonization and establishment. 

6_HM: Dr. Eleonora Secchi (ETH Zurich): “What shapes bacterial biofilms? A Physics perspective”. 

Biofilms are aggregates of microorganisms in which cells are embedded in a self-secreted matrix of 

extracellular polymeric substances (EPS) and are adherent to each other and/or to a surface [1]. The 

composition of the matrix can vary greatly depending on the microorganisms present and the 

environmental conditions. However, its functions are universal: the matrix forms the scaffold of the biofilm 

structure, is responsible for adhesion to surfaces and internal cohesion, keeps the cells in close proximity, 

thus favoring interactions, and protects the microbial community from chemical and mechanical insults. 

Despite its importance, the matrix – “the dark matter of biofilms” [2]– remains the least understood 

component of biofilms. 

Our work aims to understand how the material properties of the biofilm matrix determine biofilm 

morphology and mechanical properties. We present examples of biofilms grown in different environmental 

conditions, ranging from the air-solid interface of agar plates [3,4] to surfaces exposed to fluid flow [4,5] 

and porous media [6–8], and by different bacterial species. In each case, we show that the interplay 

between biology-driven forces, i.e., growth, and physics-driven ones, i.e., surface adhesion, osmotic 

pressure, and shear stress, controls biofilm morphology, rheology, and, ultimately, affects the physiological 

protective function of biofilms. By shedding light on this interplay, we can control biofilm development, 

showing the prominent role physics can play in developing novel antimicrobial and antifouling strategies. 

[1] M. Caldara, C. Belgiovine, E. Secchi, and R. Rusconi, Clin. Microbiol. Infect. (2022). 

[2] H. Flemming and J. Wingender, Nat. Rev. Microbiol. (2010). 

[3] S. G. V. Charlton et al., Interface Focus (2022). 

[4] S. Geisel, E. Secchi, and J. Vermant, Interface Focus (2022). 

[5] S. Geisel, E. Secchi, and J. Vermant, eLife (2022). 

[6] G. Savorana et al., Soft Matter (2022). 

[7] E. Secchi et al., Proc. Natl. Acad. Sci. (2022). 

[8] D. L. Kurz et al., Proc. Natl. Acad. Sci. (2022). 

 

Terrestrial microbial ecology (TME): 

1_TME: Dr. Sébastien Bruisson (University of Fribourg): “phyllosphere bacteria as biocontrol agents to 

limit the use of pesticides?”. 

Viticulture requires intensive application of pesticides. In Switzerland, vineyards consumes the highest 

amount of fungicides per unit of surface area in the country (23 kg/ha). Biocontrol solutions have been 

used for years, however, they have not been able to replace pesticides effectively. We believe that this lack 

of results comes from the systematic use of strains isolated from soils to treat the aerial parts of plants. 

Since these strains are not fully adapted to the phyllosphere conditions and cannot develop properly, they 

are unlikely to reach their full potential regarding their protective capacity. In this project, we use 
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phyllosphere bacteria as biocontrol agents to limit the use of pesticides. We are investigating the protective 

effect of bacteria isolated from grapevine leaves against Botrytis cinerea and Plasmopara viticola, two 

pathogens affecting the aerial parts of the plant. Such strains are expected to provide a higher level of 

protection in comparison to bacteria from other environments, since they are believed to successfully 

contribute to their host’s resistance. Our results show that several strains are able to reduce the spore 

fitness of the two pathogens and to significantly reduce symptoms in planta. We are currently investigating 

the ability of our strains to elicit plant defenses to add a layer of protection and intend to assess different 

combination to protect plants against the two pathogens. We believe that our solution will provide a long-

term and environmentally friendly protection against diseases and will help to enhance the sustainability of 

viticulture. 

2_TME: Dr. Joël F. Pothier (ZHAW): “Bioprospecting efforts to discover new bioactive natural products 

from actinomycete isolates from Switzerland”. 

Actinomycetes are a promising source to discover new natural compounds. This is either achieved through 

a more intensive screening of the existing collections or by activation of identified silent biosynthetic gene 

clusters. Both options were tested in the present work. More than 3’000 strains of actinomycetes were 

collected from different habitats like soil, compost, grassland, moor, worm castings and riverbank in 

Switzerland between 2015 and 2020 and maintained in the ZHAW collection. Based on partial 16S rRNA 

gene sequencing, most of the strains isolated belong to the genus Streptomyces. Extracts prepared from 

cultivated strains were analyzed by HPLC and MALDI-TOF MS to identify the produced antibacterial 

compounds investigated for inhibition of Staphylococcus aureus, Escherichia coli and HT-29 cell line. Using 

this method, known natural compounds similar to echinomycin, bottromycin A2, TPU-0037-C, azalomycin 

F4a 2-ethylpentyl ester, bafilomycin A1 derivative, milbemycin-α8 and dihydropicromycin have been 

detected. However, most actinomycetes strains isolated from their habitat silence their relevant metabolic 

activity and do not produce antibiotics under standard cultivation conditions in the laboratory. Therefore, 

novel strategies need to be developed to find new antibacterial compounds and to increase the speed of 

drug discovery. Here, we applied genome sequencing and genome mining on a selection of strains to 

evaluate their biosynthetic potential. The challenge to activate the production of novel compounds was 

additionally addressed: 1) with the cultivation of selected strains directly in their environment using the 

microsphere technology, and 2) with promoter replacement to achieve constitutive expression of 

actinomycetal genes encoding new antibiotics. With their remarkable biosynthetic potential, research into 

actinomycete natural product discovery arguably deserves continued investment. 

3_TME: Dr. Xingguo Han (WSL): “Drivers of microbial activities and greenhouse gas emissions along a soil 

altitudinal gradient”. 

Alpine ecosystems contribute substantially to global carbon and nitrogen biogeochemical cycles. Although 

soil respiration, and microbial biomass, activities and diversity have been extensively studied at different 

altitudes worldwide, little is known on causal link between environmental drivers, microbial functions and 

emissions of greenhouse gases (GHGs) in soils of different elevation. In this study, by measuring in-situ GHG 

fluxes, soil properties, organic matter (OM) quality, microbial enzyme activities, biomass and gene 

abundances, we investigate factors that control long-term GHG fluxes (carbon dioxide (CO2), methane (CH4) 

and nitrous oxide (N2O)) in natural soils spanning an elevational gradient of ~2400 m across Switzerland 

with different vegetation covers. Results show that CO2 and N2O fluxes decreased significantly with 

elevation from the treeline to the top, while below the treeline they didn’t rise significantly but slightly 

increased from the bottom to the treeline. Contrastingly, no significantly patterns of CH4 fluxes across the 

whole elevation were observed. Spearman correlations revealed that the increased CO2 and N2O fluxes 

were highly correlated to the significant increases in soil temperature, moisture, organic matter (OM) 

quantity and quality (increases in the relative contribution of humic-like vs. fresh-like OM), bacterial and 
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fungal biomass and abundances. Structural equation modeling and hierarchical partitioning further 

confirmed that, in addition to soil temperature, moisture and SOM content, OM quality is the most driving 

factor of microbial activity and respiration. Our study highlights the importance of OM quality as a driving 

factor of soil microbial metabolic activities in Alpine soils across the elevation, and predicts a potential 

increase in GHG emissions in high-altitudinal soils with the expected upwarding-shifting treeline under 

climate warming. 

4_TME: Moritz Kaufmann (ZHAW): “Effects of chitin soil amendment on lettuce growth and its 

rhizobiome composition in two different soils”. 

Due to its positive effects on soil quality, plant growth and plant resilience, chitin soil amendment has 

drawn much attention recently. The first goal of this study was to analyze the growth promoting effects on 

lettuce upon treatment with chitin in two different soil types (potting and greenhouse soils). The second 

goal was to investigate the microbiome changes in the rhizosphere upon chitin treatment in either soil. In 

both soils, lettuce grew bigger with chitin amendments. Lettuce grew generally better in the potting soil 

compared to the greenhouse soil. A decrease in alpha diversity could be observed upon chitin treatment in 

both soils. The beta diversity showed that chitin amendments had a stronger effect on the fungal 

community compared to the bacterial community. To determine which genera changed significantly 

between the treatment groups, the metagenomics data were analyzed with random forest. Both soils 

contained different genera which were significantly altered upon chitin treatment. In potting soil, a known 

plant growth promoting fungus was significantly more abundant. Further network analysis showed that the 

fungus is closely associated with other chitin degraders. The association network for the greenhouse soil 

showed not such association between the fungus and other chitin degraders. Rather a different cluster of 

bacteria, with chitinolytic activity, were the main chitin degraders. It is therefore assumed that the plant 

growth promoting fungus, a known chitin degrader, had more competition for chitin and therefore, did not 

change significantly in abundance. Since the plant growth promoting effect was stronger in chitin treated 

potting soil, we assume that it is directly correlated with the plant growth promoting fungus. Further 

investigations will focus on the plant growth promoting mechanism of the detected fungus. Chitin remains 

a promising organic substrate that promotes plant growth indirectly by changing the rhizobiome. 

5_TME: Dr. Saskia Bindschedler (University of Neuchâtel): “Harnessing bacteria and fungi for the 

biorecovery of valuable compounds in anthropogenic waste”. 

Bacterial-fungal interactions (BFI) are essential for ecosystem functioning. In soil, these interactions 

promote and maintain the biogeochemical cycling of numerous elements. As a result, BFIs have also 

consequences on the use of bacteria and fungi in biotechnology, as these interactions affect the behaviour, 

physiology and ecology of both partners. In this presentation we propose to develop a concrete example 

using the fields of urban waste and biomining. Urban waste is a growing fraction of the waste produced 

worldwide and some fractions (e.g. e-waste, digested sewage sludge) contain valuable compounds such as 

precious metals and phosphorous, which are non-renewable resources. The recycling of industrial waste is 

a timely issue that requires innovative and sustainable approaches. Industrial waste typically consists of a 

heterogeneous matrix of materials and thus a parallel can be drawn to other complex systems such as soils, 

where microbial interactions are essential for maintaining biogeochemical cycles. Therefore, in our 

research we propose to take advantage of bacterial and fungal biogeochemical capabilities towards metals, 

together with synergistic mechanisms that take place upon BFIs in order to recover metals in minute 

concentration from heterogeneous matrices such as digested sewage sludge. By harnessing the natural 

interactions that exist between microbes, along with their ability to act as chemical reactors, an ecological, 

economical, and ethical strategy for the biorecovery and/or bioremediation of metals could be developed 

for the field of urban-biomining. 
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6_TME: Dr. Natacha Bodenhausen (Research Institute of Organic Agriculture FiBL): “Prediction of the 

composition of soil fungal communities based on physico-chemical soil data”. 

Background: Biogeography describes spatial patterns of diversity and explains why organisms occur in given 

conditions. While it is well established that diversity of soil microbes is largely controlled by the edaphic 

environmental variables, microbiome community prediction from soil properties is emergent. In this study, 

we specifically investigated whether it is possible to predict the composition of soil fungal communities 

based on physico-chemical soil data. 

Results: We sampled soil from 59 fields and assembled paired data of physico-chemical soil properties as 

well as profiles of soil fungal communities. Fungal communities were characterized using long-read 

sequencing of the entire ribosomal internal transcribed spacer. We used redundancy analysis to combine 

the physical and chemical soil measurements with the fungal community data and identified a set of 10 soil 

properties that explained fungal community composition. Soil properties with strongest impact on the 

fungal community included pH, potassium and sand. Finally, we evaluated the model for its suitability for 

prediction using leave-one-out validation. 

Conclusions: Prediction of community composition was successful for most soils and only 4/59 soils could 

not be well predicted (Pearson correlation coefficients between observed and predicted communities of 

<0.5). Prediction was not successful for soils characterized by very unique properties or diverging fungal 

communities, while it was successful for soils with similar soils in the collection. Reliable prediction from 

chemical soil properties could bypass the complex and laborious sequencing-based generation of 

microbiota data and thereby, making soil microbiome information available for agricultural purposes like 

pathogen monitoring, field inoculation or yield projections. 

7_TME: Matteo Buffi (University of Neuchâtel): “Development of an inexpensive and fast method to 

study and quantify modularity in filamentous fungi at both the mycelial and hyphal scales”. 

Soils are highly heterogeneous ecosystems at the microscale. Water patches, solid particles, and air gaps 

are inter-mixed forming a dynamic matrix where a large variety of organisms thrive and interact. In soil, 

filamentous fungi need to coordinate their mycelial to cope with the varied stimuli. Their exploratory 

nature, combined to modularity and coordination between different part of the mycelium, makes them 

perfectly adapted to successfully colonize this environment. Microfluidic devices have been largely used to 

study the impact of environmental stimuli on fungal mycelia. However, the design and construction of a 

microfluidic device can be expensive and requires expert production. In this study, we developed an 

inexpensive and fast method to study and quantify modularity in filamentous fungi at both the mycelial and 

hyphal scales. By depositing 10-20 µL droplets containing different stimuli on a slightly hydrophobic 

surface, a patchy and heterogeneous environment separated by air-gaps is re-recreated, akin to a 2D soil-

like structure. A fungus (spores or mycelia) is inoculated in one of the drops, from which mycelium will 

emerge and explore its surroundings. Fungal response is assessed at different scales: from visual 

observations, to stereoscopy and inverted microscopy with fractal dimension analyses of the hyphal 

network. With this approach we were able to describe mycelial architecture in response to various 

environmental stimuli. This new method could be useful to disentangle the mechanisms behind mycelium 

modularity and prompt response to different stimuli in filamentous fungi. In addition, it is fast, accessible, 

and allows for a high level of replication. 

 

Aquatic microbial ecology (AME1): 

1_AME: Dr. Adrian-Stefan Andrei (UNIZH, Limnological Station): “Evolution of Rickettsiales genomic 

architectures along the free-living/host-associated spectrum”. 
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Rickettsiales division harbours microbial lineages accountable for some of the deadliest (and oldest) 

pestilential diseases of mankind. The early dawn-of-genomics realization that their intracellular lifestyles 

moulded genomic architectures crystalized later into the mainstream reductive genome evolution 

paradigm. Though intracellularity, genome shrinking, and impaired metabolic capacity are key conceptual 

features, the ecological pressures and evolutionary trajectories that generated them remain obscure. Here, 

we exploit a genome-resolved metagenomic approach (that generated more than 6 000 freshwater 

prokaryotic genomes) to elucidate the evolutionary history of Rickettsiales and unveil the eco-evolutionary 

processes that transformed free-living pelagic bacteria into intracellular parasites/symbionts. Baseline 

ecosystem-scale taxonomic profiling (based on 214 metagenomic data sets) indicated the existence of 

novel family-level Rickettsiales lineages with high diversity and abundance in aquatic environments, thus 

portraying these habitats as diversification hubs of the extant radiation. Deep evolutionary history 

reconstructions (focused on 50 newly recovered genomes) depicted a pattern of ancestry, divergence, and 

descent in which iconic intracellular species appear as the latest diversification of a more ancient and larger 

radiation. Genome-inferred metabolic reconstructions depicted a gradual loss of sensorial and biosynthetic 

potential along the evolutionary timeline. CARD-FISH imaging associated the major events in phylogenetic 

diversification and metabolic circuitry degradation with lifestyle transitions from free-living to epi- and 

endobiotic host associations. Basal free-living clades were found to be enriched in mitochondrial-specific 

proteins and encompass the closest evolutionary lineages to the pre-mitochondrial ancestor. Thus, 

showcasing cross-feeding interactions as a reiterating main evolutionary driver in the pre- and post-

emergence of Rickettsiales bacteria. 

2_AME1: Lucas Serra Moncadas (UNIZH, Limnological Station): “Ecogenomics approaches to unravel 

lifestyle strategies and evolutionary processes that shaped hallmark freshwater bacterial lineages”. 

Microbes play crucial roles in aquatic habitats by fuelling and preserving biogeochemical cycling. Despite 

their high abundance and persistence, most keystone species remain poorly cultured and thus 

understudied. To circumvent cultivation-based bottlenecks, we apply ecogenomics approaches (obtaining 5 

500 freshwater prokaryotic genomes) to unravel lifestyle strategies and evolutionary processes that shaped 

hallmark freshwater bacterial lineages. Genome-resolved metagenomics portrayed these habitats as having 

a taxonomic diversity restricted to 8 dominant phyla-level lineages, characterized by a wide GC and genome 

size spectra. Metagenomic recruitment revealed that within the recovered diversity, reduced genome-size 

lineages (< 2 Mbp) constituted a large fraction, accounting for up to 38% of total prokaryotes. Codon usage 

bias and peak-to-trough ratio analyses indicated that lifestyle strategies (i.e., oligotrophy and copiotrophy) 

are genome-size independent, and that streamlined bacteria have the potential to achieve high 

growth/division rates. In contrast to genome streamlining paradigm, the reductive genome evolution in 

freshwater bacteria was found to be GC-independent, encompassing lineages within the 26 – 71% range. 

This broad GC spectrum was explained by evolutionary history inferences in which streamlined high GC 

freshwater lineages radiated from high GC soil/sediment ancestors. By comparing cytoplasmic proteomes 

and secretomes within species-level boundaries two contrasting adaptational strategies arose: i) secretome 

diversity ‘frozen’ under a strong niche-driven selection and ii) secretome heterogeneity shaped by 

adaptative dynamic selection. Thus, streamlined bacterial genomes seem to be pushed towards a limit 

where every genomic architectural detail matters towards optimum niche-adaptation and once achieved, 

maintained within the population. 

3_AME1: Sami Zhioua (University of Neuchâtel): “Benthic cyanobacteria population dynamics in Swiss 

rivers: an ecological and metagenomic approach to predict cyanobacterial toxic blooms”. 

Under optimal growth conditions, benthic cyanobacteria can proliferate massively and detach from the 

substrate, resulting in a macroscopic mat floating on the surface of water bodies. These mats are known to 

potentially contain specific toxins that can be lethal to mammals. Our research aims to understand the 
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annual dynamics of toxigenic benthic cyanobacterial communities. Five study sites were selected in the 

Areuse river, Neuchâtel, Switzerland, where dogs have died after ingestion of mat-containing cyanotoxins. 

Monthly, benthic substrate samples were collected followed by microscopic observations, DNA extraction, 

and metagenomic analyses of the microbial communities. In addition, physical and chemical water 

parameters were collected. Temperature fluctuated between 15 and 20°C, reaching maximum 

temperatures of around 26°C. Contrarily, light (lux) during the day was extremely stable except for one of 

the sites. Dissolved oxygen showed a net increase before the blooms in June, reaching 12.44 mg/L. 

Conductivity showed a net decrease between end of June (403 µS/cm2 in site one and three) until July (293 

and 328 µS/cm2, respectively). This could be due to a rainfall deficit and the backflow of lake water into the 

river. Phosphate concentration was under the limits of detection (0.2 mg/L). Ammonia was usually under 

the limit of detection (0.05 mg/L); however, higher levels (a maximum of 0.14 mg/L) were occasionally 

detected. Nitrite was always detected above the limits of detection (0.005 mg/L) but at a low 

concentration, between 0.006 and 0.1 mg/L. Total nitrogen was measured under the limit of detection (1 

mg/L) only in site one, four and five during June. Otherwise, levels varied between 1.06 and 2.59 mg/L, 

except during May in site one with total nitrogen detected at 6.73 mg/L. Among all environmental 

parameters measured, dissolved oxygen appears to be a positive predictor of bloom events. Microscopical 

identification allowed to distinguish filamentous cyanobacteria corresponding to Oscillatoriales species, 

which are known to be uncapable to fix atmospheric nitrogen, therefore requiring other nitrogen sources 

(e.g., organic nitrogen). Samples for community analysis are currently being sequenced to confirm the 

preliminary identification based on morphological observations. Understanding the ecological factors 

driving the population dynamics of benthic cyanobacteria might help local authorities to predict and to be 

better prepared to respond to toxic blooms in rivers and lakes. 

4_AME1: Dr. Diego Gonzalez (University of Neuchâtel): “Comparative genomics of Microcoleus 

“anatoxicus,” a bloom-forming, dog-killing benthic cyanobacterium”. 

In summer 2020, several dogs died at the mouth of the Areuse (Neuchâtel, Switzerland), minutes only after 

ingesting a fragment of some dense microbial mat washed onto the shore. Their death was attributed to 

anatoxin-a, a potent neurotoxin from cyanobacterial origin. Here, we present our efforts, through 

cultivation, sequencing, and comparative genomics, to characterize the strain responsible for the event and 

its close relatives from the same site. We assign the toxin-producing strain to the tentative species 

Microcoleus “anatoxicus,” associated, in the last ten years, with similar toxic blooms in New Zealand and 

the USA. By comparing genomes assembled from mats and isolates collected over three continents, 

including in Switzerland, we close in onto the common characteristics and metabolic capacities of the 

toxigenic strains, and link them to possible environmental proliferation triggers. We pay special attention to 

the anatoxin-a biosynthesis cluster and predict that, in general, Microcoleus strains should produce 

dihydroanatoxin-a as their dominant toxic metabolite and that some of them could additionally synthesize 

novel toxin congeners; we confirm these two bioinformatic predictions using analytical chemistry. We 

finally show that Microcoleus “anatoxicus” is particularly prone to lose or rearrange its toxin biosynthesis 

cluster and discuss the evolutionary significance of this variability. Overall, we shed light on the population 

genetics and genomics of a neglected group of benthic cyanobacteria responsible for emerging toxic 

blooms in temperate regions throughout the planet. 

5_AME1: Astrid Rutzer (Sustainserv GmbH): “Effects of the fungicide azoxystrobin and wastewater 

effluent on microbial communities and a key amphipod shredder”. 

Freshwater ecosystems are under pressure from anthropogenic impacts such as fungicides and 

wastewater. The interactive impact of fungicides and wastewater on aquatic biota is still not clearly 

understood. The aim of this study was to assess the impacts of wastewater and exposure to the fungicide 

azoxystrobin on the composition and activity of leaf-associated fungal communities and on physiology and 
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activity of Gammarus fossarum. Incubated Fagus sylvatica leaves and G. fossarum were exposed to stream 

water, wastewater, stream water supplemented with 40 µg/L azoxystrobin, and wastewater supplemented 

with 40 µg/L azoxystrobin for three weeks under controlled laboratory conditions. Effects on leaf-

associated fungal communities were assessed in terms of fungal biomass as well as identification of conidia 

and their developmental stages for the characterization of fungal community composition and sporulation 

rate (i.e., reproductive output). To determine the effects on G. fossarum, their shredding rate, and 

respiratory electron transport system (ETS) activity were determined. The results showed no strong 

difference in fungal biomass and community composition between the treatments. The fungal species 

Alatospora acuminata and Tetracladium marchalianum found in most samples are relatively ubiquitous and 

tolerant species, which may explain why they are not strongly affected by the stressors. G. fossarum 

significantly increased fungal sporulation rate, probably due to grazing pressure and swimming activity. A 

significant increase in the relative number of fully developed conidia caused by G. fossarum was also 

observed, which could be due to an acceleration of conidia development by G. fossarum. Instead, G. 

fossarum showed a significant decrease in the feeding activity from stream water to stream water with 

azoxystrobin and from wastewater to wastewater with azoxystrobin. A decrease from acute (24h) to 

chronic (21 days) ETS activity was measured in every treatment except of wastewater with azoxystrobin. 

This indicates an adaptation of G. fossarum to chemical stress, which may be hindered by an interactive 

effect of wastewater and azoxystrobin. This study suggests that wastewater has a stronger effect on G. 

fossarum than azoxystrobin and that G. fossarum seems to have a positive effect on sporulation and 

conidia development of aquatic hyphomycetes. 

6_TME: Danaé Bregnard (Université de Neuchâtel): “Assessment of the bacterial and fungal diversity in 

deep geothermal fluids around Europe”. 

Deep geothermal fluids used for electricity production present several conditions considered as extreme for 

life, such as high temperature, high pressure and high salinity. In addition, sampling of such systems is 

extremely challenging. Because of this, the microbial diversity present in the fluids is still largely unknown 

despite its potential impact on the power plant systems. Indeed, microorganisms may be able to withstand 

extreme reservoir conditions thanks to the formation of dormant resistant structures, like spores, and grow 

in parts of the power plants in which conditions are favourable for their development. They may then form 

biofilms or cause corrosion inside the pipes, reducing the efficient use of geothermal power stations. 

Therefore, a better understanding of the microbial diversity present in deep geothermal fluids is needed to 

improve sustainable power plant management. Within the frame of REFLECT (Redefining geothermal fluid 

properties at extreme conditions), the presence of bacteria and fungi in fluid samples from six geothermal 

power plants around Europe was analysed. Two different DNA extraction methods were used to extract 

DNA from both easily breakable cells and dormant cells. The use of these two extraction methods 

demonstrated the broad diversity of microorganisms present in geothermal reservoirs, even in those 

previously considered as devoid of life. Moreover, the comparison of power plants in different regions and 

with different conditions (e.g., temperature) underlined the specificities and common characteristics of 

microbial diversity in deep geothermal fluids. For instance, in most case, the microbial diversity of high 

temperature fluids is highly divergent from the one found in fluids at lower temperatures. This study 

constitutes the very first observation of microbial diversity in a geological context that presents enormous 

interest for society energetic transition and sustainable energy production. 

7_AME1: Dr. Ester Eckert (CNR-IRSA): “Zooplankton released free enzymes impact on the natural 

transformation of bacteria”. 

Freshwater zooplankton (e.g. Daphnia) microbiota is highly flexible and influenced by the surrounding 

water community. As such also faecal bacteria, such as Escherichia coli, can find a short-term host in 

zooplankton. Since these bacteria are viable in the zooplankton gut, we hypothised that this habitat might 
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allow a potential genomic adaptation to the freshwater environment, i.e. by gene deletions or uptake. 

Considering that in aquatic ecosystems zooplankton filters water in continuation and thereby transports 

free DNA to the gut microbiota, the aim of this study was to evaluate the impact of zooplankton on the 

frequency of the bacterial natural transformation. Specifically, the interaction was studied setting up 

different microcosms in which two model bacteria E. coli ED1 and Acinetobacter baylyi BD413 were 

subjected to the addition of a plasmid carrying a kanamycin resistance gene, as exogenous DNA, with and 

without the presence of Daphnia obutsa, as model animal of zooplankton. Data showed that the presence 

of zooplankton resulted in a decrease of transformation frequency due to plasmid degradation, as 

supported by qPCR. However, if only free enzymes released by the animal were present transformation 

efficiency increased, due to changes in plasmid conformation. In fact, proteomic analysis showed that that 

DNA topoisomerases from both daphnids and their microbiota could be found in the water. This study 

shows that the presence of small animals can strongly impact on genetic adaptation of allochthonous 

bacteria to freshwaters. 

 

Aquatic microbial ecology (AME2): 

 

1_ANE2: Sandro Ginesi (UNIZH, Limnological Station): “Dynamic nature of natural selection can promote 

intraspecific variation within a cyanobacterial species in Lake Zürich”. 

By an interplay between gas vesicles and storage of carbohydrates the harmful filamentous 

cyanobacterium Planktothrix rubescens forms concentrated metalimnetic populations in deep oligo- and 

mesotrophic lakes. For Lake Zurich (Switzerland) three different genotypes have been described to produce 

gas vesicles of different size and strength varying in their ability to withstand hydrostatic pressure. 

Production of narrower and stronger gas vesicles comes with higher costs but increases survivability during 

deep winter mixing and thus guarantees the inoculum of next season’s population. Yet strains producing 

wider and weaker gas vesicles persist in Lake Zurich, indicating a trade-off between robustness and cost 

efficiency. In this study, we assess how the dynamic nature of natural selection can promote intraspecific 

variation within a cyanobacterial species. 

Over the course of two years, seasonal changes in the frequencies of gas vesicle genotypes in Lake Zurich 

were investigated based on flowcytometric filament sorting and a single filament PCR approach. This 

dataset was set in context to physico-chemical monitoring data. Strains with weaker gas vesicles had 

indeed higher mortality during deep water turnover but an advantage in re-growth during summer and 

autumn. However, the benefit of wider, less costly gas vesicles during the growth period not entirely 

compensated for the loss caused by deep water turnover. Long-term data rather point to a general decline 

in their abundance. Yet the dynamic nature of selection processes still allows for intraspecific trait variation 

which might favour the cyanobacterial adaption to various environmental stressors in freshwater systems. 

2_AME2: Marie Dannenmann (UNIZH, Limnological Station): “Small-Scale Variability of Copiotrophic 

Bakterioplankton Communities Over the Course of a Planktothrix rubescens Bloom in Lake Zurich”. 

We investigated the small-scale spatial heterogeneity of rare, copiotrophic bacterial communities in Lake 

Zurich over the course of an autumn bloom of the cyanobacterium Planktothrix rubescens. We examined 

the metabolic potential of “local” (separately collected 10 mL water samples) and “regional” (10 mL 

subsamples drawn from a pre-homogenized 5 L sample) copiotrophic communities by enrichment on 

different carbon sources in BIOLOG EcoPlates. Subsequently, we analyzed the taxonomic composition of a 

subset of the enriched communities by 16S rRNA gene sequencing with Nanopore and Illumina sequencing 

techniques. 
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The metabolic potential of the “local” copiotrophic communities was highly variable on a small spatial 

scale. Moreover, it was lower in the spatially resolved 10 mL samples than in the 10 mL samples taken from 

5 L of pre-homogenized lake water. The variability of the “local” metabolic potential changed with the 

progress of the P. rubescens bloom: the communities enriched from the early bloom scenario displayed a 

more heterogenous pattern of metabolic potential, and were dominated by different taxa across samples. 

By contrast, the metabolic potential was more homogenous across samples during the peak of the bloom. 

The communities enriched from the bloom peak scenario were characterized by a consistent dominance of 

genotypes related to the nosocomial pathogen Enterobacter cloacae complex sp. However, while 

copiotrophic local communities became less diverse in response to the cyanobacterial bloom their “local” 

metabolic potential did not decrease. 

Our study shows that not every metabolic function may be locally available within rare biosphere bacteria 

even with respect to the degradation of comparatively simple substrates, and that this availability may 

change during a cyanobacterial bloom. Moreover, it indicates that cyanobacterial blooms might provide 

niches for the growth of potentially pathogenic bacteria in freshwaters. This might add to the negative 

effects of cyanobacterial blooms on lake ecosystems, but needs further investigation. 

3_AME2: Dr. Alizée Le Moigne (UNIZH, Limnological Station): “A Global Pattern of Trait Diversification 

Shapes Functional Redundancy in Stochastically Assembled Bacterial Communities”. 

Stochastic community assembly uncouples the taxonomic composition of microbial communities from 

environmental conditions. In turn, functional redundancy dissociates this composition from community 

functioning. However, the redundancy of individual physiological traits may differ, which might lead to 

more or less pronounced variability of individual functions among newly formed communities. We 

investigated the relationship between community composition and functioning using lake water bacteria 

grown in replicate microcosms containing glucose and cellobiose. Dispersal limitation of the primary 

colonizers caused pronounced compositional β-diversity. Replicate communities also exhibited variability in 

their ability to degrade the carbon sources, and cellobiose was only degraded in half of the microcosms. 

Using a genome-centric metagenomic approach, we investigated functional diversity and redundancy 

within multiple physiological categories such as membrane transporters or amino-acid metabolism. A 

remarkable consistency was observed across all scales of diversity ( ,  and ): Genes related to core 

functions such as genetic maintenance or the metabolism of amino acids were more redundant than the 

average of all genes. By contrast, there was lower than average redundancy in genes related to the 

response to the environment such as regulation, secondary metabolites metabolism, or signaling. 

Interestingly, the diversity pattern observed in our experimental metacommunity closely reflected the one 

in 28 000 bacterial genomes randomly sampled from the Genome Taxonomy Database (GTDB). Hence, 

there is a global pattern of diversification across bacterial functional traits. Knowing this pattern helps to 

improve our understanding of bacterial community functioning. 

4_AME2: Francesco Di Nezio (IM-SUPSI): “Bioconvection: eco-physiological implications in a natural 

environment”. 

Bioconvection is the convective motion of a fluid generated by a density gradient, caused by the directional 

collective swimming of microorganisms. Such convective movement can be triggered in suspensions of high 

cell concentration, if the specific gravity of the cells is sufficiently greater (by 5-10 %) than that of the 

surrounding water and if cells move in a concerted fashion. This phenomenon has so far been observed 

only in laboratory settings, where it is possible to grow motile microorganisms to high cell concentrations 

rarely achievable in nature. In meromictic Lake Cadagno, the permanent stratification of the water column 

allows the development of a complex community of anaerobic phototrophic sulfur bacteria at the interface 

between the upper, oxic layer (mixolimnion) and the lower, anoxic layer (monimolimnion), forming a dense 

bacterial layer. The physico-chemical conditions of the bacterial layer allow the motile purple sulfur 
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bacterium Chromatium okenii to trigger bioconvection by synchronized movement of large part of its 

population. 

In this work we try to elucidate the eco-physiological effects of bioconvection on the anaerobic 

phototrophic sulfur bacteria community living in the meromictic Lake Cadagno, using three species isolated 

from the lake, purple sulfur bacteria (PSB) C. okenii and Thiodictyon synthophicum and green sulfur 

bacterium (GSB) Chlorobium phaeobacteroides. By means of flow cytometry (FCM) and fluorescent in situ 

hybridization (FISH), we characterized the bacterial layer microbial community. Using dialysis bags and 14C 

radioisotope, we quantified the in situ diurnal and nocturnal CO2 fixation activity of the three species as an 

indication of cellular fitness and performed transcriptomics analysis in the presence and absence of 

bioconvection to highlight genes potentially involved in the bioconvection process. 

Our results show that bioconvection exerts a positive effect on C. okenii metabolism, providing it with an 

ecological advantage over the other microbial species inhabiting the chemocline. 

5_AME2: Dr. Richard J. Henshaw (ETHZ): “Elucidating the role of pre-lysis viral infection of cyanobacteria 

on bacterial chemotaxis using microfluidics”. 

Viral infection of picophytoplankton is a principal driver of marine ecosystems and regulates nutrient 

cycling via the daily release of millions of tons of organic material from live biomass. Virus infected host 

cells exude a range of compounds throughout the infection cycle. However, whilst viral-induced lysis is an 

established mechanism for transforming live biomass to more broadly available organic matter, the role of 

pre-lysis infected microbes in these processes is not well understood. In the sparse chemical landscape of 

marine environments, pre-lysis exudates provide additional microbial interaction pathways. To elucidate 

the role of virus-infected cells on marine microbial interactions, microfluidic assays are used to quantify the 

chemotactic response of a model marine bacterium (Vibrio alginolyticus) to exudates of intact virus-

infected (S-SSM5 ) and non-infected cyanobacteria (Synechococcus WH8102). The response is quantified 

over a 12-hour time period, encompassing the initial infection, pre/post viral-lysis and a second lysis event. 

The strongest chemotactic response is shown to be immediately after infection but prior to any lysis-events 

occuring in the system. A secondary peak in chemotactic response is observed around the time of viral-

lysis, followed by a larger more sustained response occurring post-lysis. To determine the origin and 

underlying changes in chemical compounds responsible for these chemotaxis responses, exudate 

experiments are complemented by compound-specific chemotactic assays with targeted compounds drawn 

from a metabolomic analysis of the same exudates. These specific chemotaxis assays are streamlined 

through the development of a new microfluidic platform by combining serial dilution with parallel-assays to 

rapidly screen target compounds across a wide span of conditions. By combining the exudate chemotactic 

response with this newly established library of compound/concentration-specific chemotactic responses 

and integration of cross-disciplinary techniques, we have made significant strides towards understanding 

the viral impact on picophytoplankton organisms and its consequent ecological impacts. 

6_AME2: Dr. Helmut Buergman (EAWAG): “Nitrogen transformation potential and expression in Swiss 

lake sediments”. 

The global nitrogen (N) cycle, driven mainly by microorganisms, has been strongly altered by anthropogenic 

activities, including increased input of N into aquatic ecosystems. Freshwater lakes are hotspots with 

regards to the turnover and elimination of N, yet the environmental controls on the microbial pathways 

involved in benthic N removal are not fully understood. We sampled sediments and porewater of twelve 

Swiss lakes, and determined the abundance and expression of microbial genes involved in N transformation 

using metagenomics and -transcriptomics. We examine constraints on lakes’ internal N transformation and 

removal pathways across different sedimentation/trophic regimes. Our results highlight that N loss and 

turnover in Swiss lake sediments is primarily driven by nitrification coupled with denitrification. Cluster 
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analyses of N-transformation gene composition were partially explained by sediment geochemistry, and 

indicated three groups of lakes: agriculture-influenced lakes characterized by rapid depletion of oxidants, 

pristine-alpine lakes with relatively deep O2 and nitrate penetration, and large, deep lakes with 

intermediate properties. Organic matter (OM) related characteristics were the key environmental driver 

shaping the structure of the benthic microbial N communities. Gene expression, however, did not correlate 

with geochemistry indicating that cryptic N cycling may maintain transcriptional activity even when 

substrate levels are below detection. Large deep lakes showed lower in-situ N gene expression than most 

agriculture-influenced, and half of the pristine-alpine lakes, which implies that OM mineralization in the 

water column suppresses expression. 

7_AME2: Dr. Fabian Fischer (HESSO Valais): ”Microbial fuel cell’s diversity changes during voltage 

reversal repair“. 

Microbial fuel cell stacks (MFC-Stack) are often confronted with voltage reversals, likely due to an interplay 

between microbial community dynamics and insufficient electric circuit balancing. This work provides new 

insight into voltage reversals by examining the microbiomes of twelve MFC units of a 12-liter Pilot-MFC-

Stack during repair. Different biofilm repair methods (self-healing, electrostimulation, and re-

acclimatization upon cross-inoculation) were used to evaluate the microbial community response. In 

addition, MFC-Stack simulation was performed based on Kirchhoff’s Second Law to predict values for 

source potentials and post-evaluate internal resistances. Analysis of the 16S rRNA amplicon sequencing 

data suggests that the biofilm repair methods could slowly heal damaged biofilms. Notably, severely 

voltage reversed MFC units had low electrogen relative abundances (18%) and positive anode potentials, 

while strong bioanodes and contained more than 50% electrogens and had negative anode potentials. 

Between-community analyses (beta diversity ordination and multinomial regression) of the voltage 

reversed MFC units revealed differences among biofilms in contrast to healthy/strong MFC units. 

Permutational multivariate analysis of variance (PERMANOVA) confirmed that reversed biofilms were, 

indeed, significantly (p < 0.05) different from stronger ones. Overall, these analyses demonstrated the 

utility of combining electrotechnical and microbial community analyses, especially beta diversity ordination 

and multinomial regression, to understand problematic MFC units and the potential success of a biofilm 

repair method. Finally, thicker biofilms were usually healthier and stronger, although thickness was no 

guarantee for proper structure and power function as all factors were interdependent. There was an 

evolutionary trend that strong anodes became stronger/healthier and others weaker. This spontaneous 

trend has to be considered to avoid irreversible voltage reversals and to repair electrogenic biofilms in an 

MFC-Stack. 
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POSTER session (22) 

Humans and microbes (pHM): 

1_pHM: Chang Liu (National University of Singapore): “A colon-targeted delivery system of torularhodin, 

and its regulation mechanism of gut microbiota”. 

Torularhodin is a carotenoid with various biological activities. Carotenoids reportedly benefit gut health, 

but the effect of torularhodin on the gut is unclear. Therefore, torularhodin microspheres were prepared by 

electrospinning technology, and then their colonic targeting was studied by an in vitro intestinal simulation 

system. The results show that the torularhodin electrospinning nano-microspheres are highly stable in 

simulated gastric-small intestine digestion, but can be slowly released in the colon, owing to non-Fickian 

transport. The diversity and species abundance of gut microbiota after co-culture with torularhodin 

increased. Prevotella, Phascolarctobacterium, Ruminococcaceae UCG, Faecalibacterium, and 

Lachnospiraceae UCG were significantly more abundant, while Sutterella, Bacteroides, Escherichia, 

Collinsella and Intestinimonas were less abundant. Predictive functional results of gut microbiota indicated 

that torularhodin enhanced lysine biosynthesis of gut microbiota and decreased tyrosine metabolism. The 

metabolomics results also verified that the above pathways are the main metabolic pathways. Finally, the 

microbiota-host co-metabolic network clarifies that torularhodin can enhance key metabolites, such as l-

lysine and l-carnitine in lysine biosynthesis, and inhibit key metabolites such as l-tyrosine and tyramine in 

tyrosine metabolism. The gut microbiota mainly involved in the positive regulation were 

Phascolarctobacterium, Prevotella, and Dialister, while the down-regulated microbes were Collinsella and 

Intestinimonas. This study demonstrates that torularhodin helps maintain the balance of the “host-gut” 

ecology, providing new applications for carotenoid-based diets to improve gut health. 

2_pHM: Dr. Jaeyoun Jang (Institute of Virology and Immunology): “Initial attachment of saliva droplets 

containing SARS-CoV-2 to polymer surfaces”. 

SARS-CoV-2 travels on respiratory droplets to environmental surfaces, where the virus can persist for days 

promoting fomite transmission. Up to date, a tendency of viral attachment to adhere to the surface is not 

well described. This study investigated the attachment of saliva droplets containing SARS-CoV-2 to polymer 

surfaces to assess the relative risk of virus transmission via fomites based on surface thermodynamics. To 

do this, seven different types of plastic materials were tested with virus-laden droplets for a contact time of 

up to 15 min, and viral RNA copies recovered from the polymer were quantified by reverse transcription 

quantitative real-time PCR. Wettability and surface energy of each polymer or SARS-CoV-2 were 

determined by contact angle measurements using the Owens-Wendt model, and the polymer was 

additionally tested with modification of wettability via plasma treatment. Higher viral attachment to 

hydrophilic polymers was observed, and the attachment was significantly improved when the surface 

energy increased by the plasma process. We found enhanced attachment of SARS-CoV-2 to plasma-treated 

polyethylene terephthalate or plasma-treated polystyrene, relating to the similar surface energy of each 

material and the virus. A significant correlation was found between the amount of RNA recovered from the 

polymer and its wettability, indicating that the wettability is an important factor influencing the initial viral 

attachment. The findings of this study provide valuable information on the characteristics of polymer 

surfaces affecting the viral attachment, and possibly facilitate the development of effective strategies to 

reduce fomite transmission. 

3_pHM: Margo Magnin (University of Neuchâtel): “Galleria mellonella – a mini in-vivo infection model to 

assess the inhibition potential of antagonistic bacteria against Aspergillus spp.”. 

Over the past three decades, cases of fungal infection have increased dramatically, particularly in 

immunocompromised patients. The fungal genera Aspergillus spp. is one of the most commonly found 
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filamentous fungus associated to these type infections. Conidia from Aspergillus spp. are airborne and 

widespread in the air, reaching a density of up to 108 conidia per m3. Species of this genera, especially 

Aspergillus fumigatus, pose a serious threat to human health, causing a wide range of diseases, from non-

lethal hypersensitivity responses to lethal invasive infections, named aspergillosis. The current medical 

arsenal against these pathogens is limited and the effectiveness of known antifungal therapies is hampered 

by the appearance of resistances due to the misuse of those antifungals. There is therefore an urgent need 

to find alternative means to control these pathogens. To overcome the lack of efficient solutions, we are 

investigating the potential of antagonistic bacterial strains to inhibit conidia germination and fungal growth. 

Following an innovative approach based on the interconnected nature of the host, pathogen, and 

environment, we are testing experimentally the ability of oxalotrophic bacteria to control the germination 

and growth of Aspergillus niger and A. fumigatus, which are known to be oxalic acid producers, under in-

vivo conditions. In this study, we thus aimed to develop a reliable, mini in-vivo infection model using the 

larvae of the great wax moth, Galleria mellonella, to test the biocontrol effect of antagonistic bacterial 

strains on Aspergillus spp., as a proof of concept. To achieve this goal, we used the pathogenic A. niger and 

A. fumigatus as infectious agents, and the oxalotrophic species Cupriavidus oxalaticus, as putative 

biocontrol agent. The final aim of this experiment is to demonstrate the validity of this small in vivo 

infection model as a first screening step before moving on to known pre-clinical complex models such as 

mice. 

4_pHM: Marta Cicardi (Università degli Studi di Torino): “Lichen recolonization of a stone balustrade a 

decade after a restoration intervention including the application of benzalkonium chloride”. 

A species-specific sensitivity of lichens to biocides was experimentally observed, but this finding has been 

poorly considered in restoration interventions of the stone cultural heritage. This may be one of the causes 

of the rapid lichen recolonization frequently reported on restored stonework. 

In this work, we evaluate lichen recolonization patterns on carbonate and silicate stone surfaces of an 

outdoor balustrade of the Savoy Castle in Govone (NW-Italy), approx. twelve years after the last cleaning 

intervention. Before the restoration (spring 2011), a lichen floristic survey had been conducted and the 

dominant species had been investigated for their sensitivity to the common biocide benzalkonium chloride 

(BAC), applied with different concentrations and protocols. On the basis of these preliminary assays, the 

cleaning intervention included the application of BAC 1% in demineralized water and isopropyl alcohol (1:1) 

by spray application, repeated after eight days. Fifteen days after the second application, the lichen 

community was removed by mechanical cleaning and the surface washed with water. Successive surveys in 

April 2012 and, recently, in December 2022, were conducted to evaluate lichen recolonization on the 

different stone materials and in different environmental conditions. In particular, selected areas were 

digitally documented before the restoration (BR), one year (OY) and twelve years (TY) after, allowing a 

detailed comparison of species diversity and distribution patterns. 

On marble capstones directly exposed to sun irradiation, a drastic change of lichen dominant species was 

observed. In particular, the previously abundant Verrucaria gr. nigrescens mostly disappeared, while 

Circinaria hoffmaniana (Ekman & Fröberg ex Sant.). Nordin, previously occurring with few large thalli, 

significantly spread its distribution. Potential reasons for this different behaviour, related to the specific 

sensitivity to BAC and hyphal penetration patterns within the substrate, will be discussed. 

The abundant BR colonization by Protoparmeliopsis muralis (Schreb.) Choisy on the sun-exposed silicate 

capstones widely re-appeared at TY time, while other species did not. In particular, some thalli of P. muralis 

still occupied the same position and showed similar shape and size, while other areas were recolonized by 

several small thalli of the same or other species. Effects of incomplete devitalization of thalli and the 

consequences of mechanical removal operations will be considered with this regard. 
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At TY monitoring, the (re-)colonization by nitrophytic species, including usually epiphytic ones (e.g. Physcia 

sensu latu) mostly characterized surfaces shaded by trees, including marble statues, and carbonate 

capstones, while silicate ones generally conserved their BR community. 

5_pHM: DR. Cristina Corti (IM-SUPSI): “Heat shock treatment: green technology to get rid of 

biodeterioration of monuments”. 

Microorganisms are one of the most common problem in the deterioration and alteration of stone and 

monuments. Their growth causes the formation of colored stains and patinas as well as mechanical and 

chemical degradation and disintegration of the stone matrix. There are no effective methods to prevent 

microbiological colonization of outdoor monuments and the stone-damaging processes is reduced with 

biocide treatments followed by mechanical cleaning. The results obtained need regular maintenance to be 

sustained over time and to avoid rapid recolonization.  

An importance consideration concerns the harmful nature of the biocides currently used which are harmful 

to humans and to the environment. This is especially true considering their use in large quantities for large-

scale monuments and the need to repeat the intervention over time. In addition, the dispersion of these 

substances into the surrounding area causes biodiversity loss.  

For these reasons, the search for 'green' ecofriendly and sustainable solutions in the field of conservation 

and restoration has been actively pursued in recent years. A potential alternative to the use of biocides is 

the so-called Heat Shock Treatment (HST). This treatment, discovered a few years ago, causes the 

suppression of most microorganisms with the combination of heat (40-80°C) and humidity (RH at 100%) for 

a few hours (and without the use of biocides). Although the simplicity and effectiveness of this technique 

has been proven, the method has not met the deserved success due to the lack of application protocols. In 

this work we present developed applicative protocols, where we evaluated in vitro several heating systems 

combined with a control system for keeping the temperature and humidity at the required levels over time. 

The efficacy of the applied HST has been assessed over several weeks by flow cytometry and fluorescent 

microscopy. 

6_pHM: Margherita Cappa (IM-SUPSI): “Metabarcoding in WWTPs: A new process control parameter to 

ensure reliable and robust wastewater treatment plant operation”. 

According to the Water Protection Ordinance, Wastewater Treatment Plants (WWTPs) are obliged to 

ensure a high-quality treatment of the domestic and industrial wastewater. The reduction of organic 

material and nutrients contributes to a safe and healthy environment, especially ensuring clean 

waterbodies that even act as drinking water reservoirs.  

The conventional monitoring includes physical and chemical parameters, including the sludge volume index 

(SVI), nutrient analytics in the in- and outflow and the analysis of the quantity of total solids in the 

biological treatment step. These analytical methods have the advantages of low execution costs, 

standardized procedures, and being comparable with a large amount of already available data. The major 

disadvantages can be summarized in a difficult prediction of incoming problems and identification of 

possible biological causes.  

The possibility to combine a more innovative methodology, based on metabarcoding with the conventional 

monitoring, can lead to a better detailed picture of the WWTPs microbial community, that is often the 

responsible for reduced efficiency.  As a consequence, a faster identification of the issues in the biological 

process can lead to a faster solution. 

In this work, we present the results of the monitoring of two WWTPs combining the traditional methods 

with the metabarcoding analyses resulting in a fingerprinting of the microbial community that is 

characteristic of each plant and specific to the measured process efficiency. The identified taxa were 
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analyzed both from a functional and phylogenetic point of views, obtaining a complete picture that could 

justify the potential variations within the plant efficiency. 

7_pHM: Simone Olivo (IM-SUPSI): “Natural compounds for biofilm control in a microbrewery”. 

Microorganisms have adapted to survive in harsh conditions growing in a three-dimensional structure of 

multicellular communities irreversibly attaching to surfaces contained in extracellular polymeric matrices. 

In food industry, biofilm formation is a challenge as it can cause food cross-contamination demanding 

changes in cleaning and sanitation dynamics.   

In order to avoid the formation of biofilm, a strong disinfectant is needed to eliminate bacterial adhesion. 

Brewers rely on cleaning protocols, based on acid cleaners or chemical alkaline, to control the presence of 

biofilm in piping systems. Contaminations from microorganisms in beer production (typically Lactobacillus 

sp., Enterococcus sp. and yeasts) can result in off-flavor or ruin the final product. For a sustainable beer 

production is important to reduce the use of cleaning chemicals and to replace them with natural 

compounds like flavonoids. In recent years, various flavonoids have attracted great interest from 

researchers due to their potential anti-biofilm properties. 

The aim of this research project is to test the feasibility to replace classical detergents in beer production 

with natural products with anti-biofilm properties. The data obtained from the comparison of quercetin 

with chemical detergents using a standard test method (ASTM E2871-21) for determining disinfectant 

efficacy against biofilm grown in the CDC Biofilm Reactor are presented in this work. Our study suggest that 

quercetin deserves further attention as a potential anti-biofilm agent against beer fermentation biofilm 

formation. 

 

Terrestrial microbial ecology (pTME): 

8_pTME: Maomao Feng (WSL): “Microbial dynamics in the Damma glacier forefield soils show succession 

in the microbial genetic potential”. 

Glacier retreat shows visible consequences of climate change worldwide. Although taxonomic responses of 

soil microbiomes in glacial forelands have been widely documented, how microbial gene potential, 

especially functions involved in C- and N-cycling change with soil development are rarely studied. Here, we 

sampled soils from four developmental stages (SDS) from barren soils to densely vegetated soils of the 

Dammaglacier forefield (Switzerland) to investigate the microbial gene potential along a soil 

chronosequence using shotgun sequencing. Our findings demonstrate that SDS significantly influenced 

functional diversity and structure, with surprisingly lowest functional diversity in the oldest soils. Overall, 

genes related to carbohydrate metabolism and secondary metabolite biosynthesis were overrepresented in 

older soils which could be partly attributed to plant-soil feedbacks (i.e., production of root exudates). For 

microbial functions related to C-degradation, glycoside hydrolases genes were enriched in older soils while 

genes related to auxiliary activity enzymes (i.e., laccase) and carbohydrate esterases were overrepresented 

in younger soils, suggesting that genes related to labile C-degradation (e.g., starch/oligosaccharides) were 

more abundant in older soils, while in younger soils the gene potential to utilize recalcitrant carbon 

(presumably derived from ancient C released after glacier retreat) was more prominent. As for N-cycling 

genes, genes related to organic N degradation and synthesis dominated N-cycling processes through the 

chronosequence, and genes related to N2-fixation were overrepresented in older soils. Bradyrhizobium and 

Variovorax were the dominant taxa carrying genes involved in rock-weathering (i.e., oxalate and cyanide 

synthesis) suggesting that both taxa play an important role in nutrient mobilization of glacier forefields. 

Among them plant-associated Bradyrhizobium were more abundant in older soils covered by a dense 
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vegetation. Our study provided new insights into how microbial gene potential changes during soil 

formation after a glacier retreat and considerably improved our understanding of the glacial forefield soil 

microbiomes which are strongly affected by climate warming. 

9_pTME: Samuel Koechli (University of Neuchâtel): “Isolation of fungal and bacterial strains from wild 

and cultivated Prunus spp. to biocontrol Monilinia spp.”. 

Monilinia spp. are fungal phytopathogens causing significant losses in the stone and pome fruit industry 

(brown rot disease). Yet no specific treatment is currently available and fungal resistance to conventional 

fungicides was reported. As the consumer demand for pesticide-free or low-residue food products 

increases, there is a need to develop sustainable alternatives to the use of conventional fungicides. One of 

these consists in the application of biocontrol agents (BCA) in which fungal growth is controlled with the 

use of antagonistic organisms. A major challenge with BCAs, however, is the transition from laboratory 

assays to the field, as BCAs often perform less well in the field than under in-vitro and greenhouse 

conditions. The objective of this work is to investigate naturally occurring BCAs associated with Prunus spp. 

in order to develop single or multi strains (consortia) BCAs to control Monilinia laxa infection of Prunus 

armeniaca. 

The more specific objectives are: 1) are microorganisms capable of inhibiting M. laxa growth present in 

both wild and a cultivated Prunus spp.? 2) How do microbial communities, and in particular subpopulations 

with BCAs traits, evolve over an entire year? 3) Is it possible to isolate and select effective BCAs from 

Prunus spp. using an environmental-relevant screening procedure? 

For this, two wild Prunus spp. (P. spinosa and P. mahaleb) and the cultivated P. armeniaca were selected. 

For the latter, cultivars tolerant or susceptible to M. laxa will be compared. Antagonistic fungi and/or 

bacteria will be isolated from flowers, fruits, and young branches. Single strains and consortia will be plated 

directly in confrontation to M. laxa. Then, in order to select BCAs that will be effective under field 

conditions, the following criteria will be assessed in vitro: inhibition consistency at different C:N ratios, 

effect of pH, range of growth temperature, UV tolerance, and inhibition of conidia germination. All isolates 

that meet these criteria will be then used for in-vivo tests in both pre-and post-harvests conditions. 

This approach should provide a novel way of isolating and screening microorganisms able to biocontrol 

Monilinia laxa in fruit trees. 

10_pTME: Livia Jerjen (University of Fribourg): “Elucidating the molecular determinants underlying the 

antagonistic activity of potato-associated Pseudomonas against Phytophthora infestans”. 

Several bacterial strains are known and used today as biocontrol agents, protecting crop plants from 

different pathogens like fungi, oomycetes or bacteria. These biocontrol strains possess several mechanisms 

of action to protect the plant, such as secretion of antimicrobial compounds, competition for nutrients 

and/or space or induction of resistance and immunity in plants. A single bacterial strain can have the ability 

to express several of those biocontrol traits, often depending on the environmental conditions, such as the 

presence of other microorganisms. 

Pseudomonas putida strain R32 was isolated from potato rhizosphere and has been previously shown to 

inhibit the growth and development of Phytophthora infestans, the causing agent of potato late blight, 

which severely impacts potato production world wide. R32’s antagonistic behavior could be due to known 

biocontrol traits encoded in its genome, for example the production of the siderophore pyoverdine, or the 

synthesis of the respiratory toxin hydrogen cyanide. However, other yet unknown properties might 

contribute to the inhibitory activity of R32 on P. infestans. In order to identify these biocontrol traits, a 

transposon mutant bank with more than 7000 mutants was generated. We are currently screening this 

mutant bank to identify mutants which lost the ability to inhibit different developmental stages of the 
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oomycete, including zoospore release, germination, as well as sporangia germination. Interesting 

candidates will then be further analyzed and the genes affected by mutagenesis will be identified. Another 

side of the project deals with the chemical communication between Phytophthora infestans and 

Pseudomonas putida R32, with the aim to identify putative signaling molecules inducing the bacteria to 

express genes involved in biocontrol. 

11_pTME: Alisson Gillon (University of Fribourg): “Promising antagonistic activity of Streptomyces spp. 

metabolites against multiple pathogens of potato plants”. 

Actinomycetes, and more specifically members of the Streptomyces genus, have been demonstrated to 

produce a broad spectrum of specialized metabolites, which were observed to promote plant growth as 

well as help the plant in the fight against its pathogens. Taking into consideration the positive effect of 

those bacteria and the importance of identifying the metabolites underlying these beneficial effects, three 

closely related Streptomyces strains isolated from different Sudanese habitats have been assessed for their 

effects on the mycelial growth of Phytophthora infestans, the most important threat to potato production 

worldwide. Their inhibition ability upon direct contact with the pathogen varied from only 1% for the least 

active strain (B91), to 50% mycelial growth inhibition for the moderately active strain (B135), and to 87% 

for the most active strain (B5). When pre-inoculating the bacteria, these inhibition percentages raised to 

27% (B91), 60% (B135), and 98% (B5). Considering the three strains’ differing activities, we compared their 

chemical profiles to identify the active metabolite(s). Solid-liquid extraction using different solvents and 

fractionation of the resulting extracts allowed a secondary screening of the strains’ anti-oomycetal activity. 

This confirmed that the metabolites of the active strain were able to inhibit the mycelial growth of 

Phytophthora infestans and that within this extract, some fractions were more active than others. Further 

analyses based on liquid chromatography coupled with mass spectrometry to identify the responsible 

metabolite(s) for anti-oomycete activity are currently ongoing. In addition, the most active strain and its 

metabolic extract will be tested on other pathogens of potato to investigate whether these metabolites are 

specifically anti-oomycetal or also active against true fungi and/or bacteria. 

12_pTME: Maxime Staedler (University of Fribourg): “The impact of light and Volatile Organic 

Compounds (VOCs) of bacteria from the grapevine phyllosphere on Botrytis cinerea spore production”. 

Grapevine (Vitis vinifera L.) is a very important horticultural crop, with a long domestication history. It is 

subject to a high number of fungal and viral diseases, which are responsible for important economic losses 

in the global wine sector every year. One of those diseases – grey mould – is caused by Botrytis cinerea, a 

necrotrophic ascomycete. This fungus has a broad range of possible plant hosts, with over 200 different 

host species known, including grapevine.The most widespread way to fight such pathogens is through 

heavy use of synthetic fungicides or copper-based products, which have numerous negative impacts, both 

for the environment and for human health. In this regard, biocontrol agents offer a promising alternative 

crop protection strategy considering the increasingly important need to reduce the use of pesticides. Our 

group formerly isolated ca. 200 bacterial strains from the grapevine phyllosphere in order to assess their 

biocontrol potential. Many of those bacterial strains showed activity against Botrytis cinerea, either 

through reduction of mycelial growth, or by negatively affecting spore germination of this fungus. 

Currently, we are assessing the ability of the volatile organic compounds (VOCs) emitted by a selection of 

those bacteria to reduce spore production, which would be a promising way to fight this disease causing 

agent. During the process, we could also reveal the importance of light for Botrytis cinerea spore 

production. 

13_pTME: Jérémy Diserens (University of Neuchâtel): “Search for new inhibitory bacteria and their 

chemical compounds against Aspergillus spp. in European Black Bees”. 
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Fungal infections are estimated to kill more than 1.5 million people worldwide per year, but remain a 

problem neglected not only by the public, but also by policy makers and the pharmaceutical industry. One 

of the most important fungal pathogens is Aspergillus fumigatus. This fungus is widely spread in the 

environment and can cause a wide range of diseases called aspergillosis. These diseases are associated to a 

significant mortality and morbidity in people suffering from immunodeficiencies. Moreover, we are now 

witnessing a massive rise in resistance to all antifungal classes currently used, and more specifically to 

azoles in the case of A. fumigatus. In this regard, there is an urgent need to search for new methods to 

counteract this increase in resistance. One of them is the use of biological control by using bacteria. An 

interesting and poorly-studied reservoir of potentially new antagonistic bacteria producing anti-fungal 

compounds corresponds to bacteria associated with eusocial insects such as honeybees. Indeed, honeybees 

have strong defences against pathogens to avoid their propagation within the hive. It has been 

demonstrated that honeybee gut microbiota has antifungal activity and that the presence of microbial 

symbionts in the hive is important in the defence of the bee population against fungi. The aim of this study 

is to isolate bacterial strains from the hive environment of European Black Bees (Apis mellifera mellifera) 

and to evaluate them for their antifungal activity. We have already isolated 21 bacterial morphotypes. The 

next step is to identify those strains able to inhibit germination or growth of Aspergillus conidia. To 

investigate this, we use a modified soft agar confrontation assay. This experimental set up allows us to 

directly observe an inhibitory effect against conidia germination. The final aim of our study is to identify the 

compounds produced by those antagonistic bacteria and find appropriate conditions to produce them. To 

know if these compounds are toxic, we will perform a cytotoxicity assay using nematodes. This experiment 

will provide a pool of bacteria and chemical compounds for further in-vivo assays against Aspergillus spp. 

 

Aquatic microbial ecology (pAME): 

14_pAME: Bettina Sieber (UNIZH, Limnological Station): “Compositional and functional response of 

functionally redundant cellobiose degraders in complex and low-diverse synthetic communities”. 

Studying the metabolic capabilities and ecological roles of microbes in the carbon cycle has been crucial for 

understanding their roles in ecosystem functioning and for the development of strategies to face global 

change. For this purpose, we studied the community composition and functional responses of aquatic 

microbes to dissolved organic carbon that differ in their bioavailability: a labile and a more recalcitrant 

substrate (glucose and cellobiose, respectively). We carried out several experiments using microbial 

assemblages from Lake Zurich as a model of study. The compositional and functional changes were studied 

by following different experimental approaches. Firstly, we conducted a microcosm experiment with 

microbes from the surface water of Lake Zurich using two carbon availability treatments: cellobiose and 

cellobiose amended with glucose. Secondly, we isolated bacteria directly from previously conducted 

microcosms but also from Lake Zurich. These isolates we used to carry out phenotypic assays to evaluate 

their growth in cellobiose and glucose. Finally, we performed a low-diversity synthetic community (4 

factorial combinations) using the isolated single strains that differed in their performance to investigate 

potential biological interactions. Results from the microcosm experiment showed a significant decrease in 

the cellobiose degradation when communities were supplemented with glucose (~19%, t-test, P-

value=0.019). We successfully isolated and resuscitated in artificial lake water a total of 65 bacterial strains 

(32 from the microcosm experiment and 33 from Lake Zurich), from which 39 correspond to single strains, 

while 26 isolates were identified as a consortium. Interestingly, all isolates were able to degrade both 

carbon substrates, cellobiose and glucose. The assays with the isolates revealed a positive and linear 

relationship between the maximal growth in glucose and cellobiose with a trend for higher growth rates in 

cellobiose treatment (Slope=1.44, P-value<0.001). The experiment with synthetic communities showed that 

the increase in community diversity resulted in enhanced growth of the communities compared to the 
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incubations of the single strains, independently of the identity of the combined bacteria. Overall, our 

results highlight the importance of potential enzymatic inhibition in the degradation of cellobiose. We 

observed how species diversity can be important for the degradation of cellobiose, reflected in the increase 

of productivity in communities compared to single strains. Our results lead to a better understanding of the 

importance of microbial interactions in response to the complex dissolved organic matter in Lakes. 

15_pAME: Cyrill Hofer (UNIZH, Limnological Station): “Development of a data analysis pipeline that 

processes long-read MinION data of bacterial 16S rRNA genes”. 

Next generation sequencing is widely used to study microbes in their respective environments. Since the 

early 2000s, advances in this technology have driven the field of microbiology to more efficient data 

generation and large-scale environmental studies. A rather new next generation sequencing approach has 

become popular since 2014. The MinION from Oxford Nanopore Technologies is the first sequencer using 

nanopore technology. The pocket-sized sequencer gained interest due to its affordability and the 

production of long–read sequencing data despite its low read accuracy. The aim of this study was to 

develop a data analysis pipeline that processes long-read MinION data of bacterial 16S rRNA genes, 

amplified from environmental samples. The clustered sequences were used to generate full length 16S 

rRNA consensus sequences. To test the accuracy of the consensus sequences obtained, specific CARD-FISH 

probes were designed based on these sequences. The epifluorescence images demonstrated the feasibility 

of constructing specific CARD-FISH probes based on the MinION 16S rRNA sequences. However, the 

quantitative conclusions based on the sequencing data showed discrepancies between the microscopic 

images. The fact that long-read MinION data was used to assess the quantitative accuracy of the 

sequencing data by CARD-FISH evaluation suggests the great potential of MinION sequencing to describe 

microbial community composition in future studies. 

16_pAME: Laurence Bolick (UNIZH, Limnological Station): “A microbial whale’ – the giant ciliate 

Spirostomum teres feeding on phototrophic sulfur bacteria in Lake Cadagno (Ticino)”. 

Lake Cadagno is a permanently stratified (meromictic) lake located 1’921 m asl. in the southern part of the 

Swiss Alps. The permanent water stratification allows for the development of a dense community of 

anaerobic phototrophic sulfur bacteria in a depth of 11-14 m (the chemocline). Only recently, the 

microaerophilic ciliate Spirostomum teres (up to 0.6 mm in length) was found to thrive in these depths 

where it appears to feed efficiently on one of the dominant members of the bacterial community, the 

motile purple sulfur bacteria Chromatium okenii (up to 10 µm in length). In this study, both field 

observations and experimental approaches were used to shed light on this giant ciliate and its feeding 

relation to C. okenii. First, seasonal and spatial variation of S. teres and other ciliates present in the 

chemocline were examined. The food vacuoles of these ciliate species were investigated and ingested 

phototrophic sulfur bacteria were identified. Interestingly, only S. teres was found to feed on the highly 

abundant bacterium C. okenii. Further results indicated that C. okenii in turn served as the main food 

source for S. teres in the chemocline of Lake Cadagno. Subsequently, S. teres was successfully isolated from 

Lake Cadagno and strategies for their long-term cultivation were developed. Feeding experiments with 

isolated organisms confirmed the ability of S. teres to ingest C. okenii showing feeding rates up to 22 cells 

h-1. Growth experiments were conducted to test how different temperatures and oxygen concentrations 

influenced growth kinetics of S. teres. At low temperatures of 5 °C no growth was observed while at 

temperatures of 18 °C, doubling times of 30 and 63 h were detected with oxygen values of 7 and 0.2 mg L-1, 

respectively. In summary, this work gives a first impression about the life of S. teres at the top of the 

chemocline in Lake Cadagno. The ciliate appears to thrive in this highly specific habitat, which offers  

optimal oxygen conditions, high amounts of bacterial food and lack of predators. The low temperature 

present in the chemocline supposedly leads to a low reproductive rate of individuals from the S. teres 
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population. These observations suggest that they are K-strategists that respond slowly to changing 

environmental conditions. 

17_pAME: Natalia Rodilla (EPFL): “Accumulibacter populations coexisting in a phosphorus-removing 

bioreactor show differences in gene expression”. 

Members of the genus Candidatus Accumulibacter are phosphate-accumulating organisms commonly 

found in wastewater treatment plants and in lab-scale sequencing batch reactors performing enhanced 

biological phosphorus removal. Several populations of Accumulibacter can coexist, and they have been 

hypothesized to have different metabolic capabilities based on their metagenome-assembled genomes 

(MAGs) and experiments in enrichment reactors. 

To deepen our understanding on the physiological differences between genus members, we compared the 

MAGs and gene expression profiles of two Accumulibacter populations – ACC007 and ACC012 – coexisting 

in two lab-scale reactors performing phosphorus removal while fed with three influents of increasing 

complexity. These two populations predominated over other Accumulibacter populations present on the 

basis of RNAseq reads mapped to their corresponding MAG. 

On genome level, the two populations showed an average nucleotide identity of 86%, and shared 87-91% 

of clusters of orthologous genes (COG) and 87-90% of KO identifiers (KEGG orthologs). Comparing their 

gene expression in different influent conditions, we could identify for ACC007 a total of 87 genes 

differentially expressed (DE) between the simple and intermediate complexity influents. For ACC012, the 

comparison between the simplest and the most complex influent yielded more differences (221 DE genes). 

In both cases, the genes affected were hypothetical proteins, transposases, recombinases and proteins 

involved in cell division and metabolism. 

Focusing on the simplest influent, despite ACC012 predominance, ACC007 seems to have a higher 

expression of the common COGs. 

These results provide information on how different members of genus Accumulibacter operate when 

different carbon substrates are available. 

18_pAME: Dr. Jaspreet Saini (EPFL): “A near-complete genome of microbial eukaryote Chlorella from high 

alpine lake reveals an enhanced CO2 concentrating mechanism equipped with sulfur and nitrogen 

metabolism”. 

Meromictic Lake Cadagno is a permanently stratified system with a persistent microbial bloom within the 

oxic-anoxic boundary called the chemocline. The association between oxygenic and anoxygenic 

photosynthesis within the chemocline has been known for at least two decades. Although anoxygenic 

purple and green sulfur bacteria have been well studied, reports on oxygenic phytoplankton have remained 

sparse since their discovery in the 1920s. Almost 100 years later, this study presented the first near-

complete genome of a photosynthetic microbial eukaryote from the chemocline of Lake Cadagno, 

provisionally named the Chlorella-like MAG. The 18.9 Mbp nuclear genome displayed a high GC content 

(71.5%), and the phylogenetic placement suggests that it is a novel species belonging to the genus Chlorella 

of Chlorophytes. Functional annotation of the Chlorella-like MAG predicted 10732 protein-coding genes, a 

proportion (0.7%) potentially involved in carbon, sulfur, and nitrogen (C, N, and S) metabolism, which may 

aid their persistence in Lake Cadagno chemocline. The C, N, and S metabolism were consistent with other 

Chlorella species, although they were not present in the Lake Cadagno chemocline. This study presents an 

additional chloroplast genome of Cryptomonas, likely to be presumed as cyanobacteria in previous studies 

for the same sampling season. 

19_pAME: Rebecca Oester (IM-SUSPI): “The effects of riparian vegetation on detrital food webs in 

streams”. 
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Detritus-based food webs in streams rely on terrestrial resource inputs. From microbial saprotrophs to 

macroinvertebrate shredders, a range of organisms depends on the nutrient and carbon sources that leaf 

litter from the riparian vegetation provides to the base of the aquatic food webs. The trophic coupling of 

terrestrial resources and aquatic consumers is, therefore, dependent on the state of the riparian 

vegetation. The stoichiometry of riparian species can also differ across geographic regions. Here, we 

compared the trophic relationships of leaf-associated macroinvertebrate assemblages in leaf litter bags and 

fungal biomass between forested and non-forested stream sites. We also explore the mixing effects of leaf 

species from local leaf species from Switzerland and Brazil on C:N ratios of leaves. Our results show on the 

one hand, that the fungal biomass in the leaf litter, measured as ergosterol, was higher in non-forested 

sites compared to forested sites and, on the other hand, C:N ratios were lower and showing interesting 

mixing patterns. Our results highlight that a food-web perspective is needed to better understand aquatic-

terrestrial linkages in streams. 

20_pAME: Dr. Mauro Tonolla (IM-SUPSI): “Geochemical and metagenomics study of a metal-rich, green-

turquoise-coloured stream in the southern Swiss Alps”. 

The Swiss Alpine environments are poorly described from a microbiological perspective. Near the Greina 

plateau in the Camadra valley in Ticino (southern Swiss Alps), a green-turquoise-coloured water spring 

streams off the mountain cliffs. Geochemical profiling revealed naturally elevated concentrations of heavy 

metals such as copper, lithium, zinc and cadmium, which are highly unusual for the geomorphology of the 

region. Of particular interest, was the presence of a thick biofilm, that was revealed by microscopic analysis 

to be mainly composed of Cyanobacteria. A metagenome was further assembled to detail the genes found 

in this environment. A multitude of genes for resistance/tolerance to high heavy metal concentrations were 

indeed found, such as, various transport systems, and genes involved in the synthesis of extracellular 

polymeric substances (EPS). EPS have been evoked as a central component in photosynthetic environments 

rich in heavy metals, for their ability to drive the sequestration of toxic, positively-charged metal ions under 

high regimes of cyanobacteria-driven photosynthesis. The results of this study provide a geochemical and 

microbiological description of this unusual environment in the southern Swiss Alps, the role of 

cyanobacterial photosynthesis in metal resistance, and the potential role of such microbial community in 

bioremediation of metal-contaminated environments. 

 

 

 

 

 

 

 

 

 

 

  


