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Annual PhD Meeting  
When? 

2 May 2013 

Where? 

University of Neuchâtel Faculté des Sciences, UniMail 

Rue Emile ‐ Argand 11, Neuchâtel 

Building G (Chemistry), GPA Auditory 

Registration? 

We will have a small desk set at the ground floor of the chemistry building G. This is also the place where we will have our 
presentations during the day. You will receive a name tag and have time to upload your talk or hang your poster. IF YOU 
WISH TO HAVE A COPY OF THE PROGRAM ON PAPER PLEASE PRINT IT YOURSELF. WE WILL NOT PROVIDE THEM. 

Posters? 

A0 portrait (841 × 1189 mm). Our poster sessions will take place at the ground floor of the chemistry building G. 

How to get there from the train station by bus? 

From the train station you can get bus 7. Please get out at ‘Portes ‐ Rouges’ and follow the crowd across the bridge and take 
a right turn when at the end of it. After 100m you will reach UniMail. 

How to get there from the train station by foot? 

If you feel energetic and the weather is good enough for your liking you can walk from the train station to the university, it 
takes about 10 minutes. Take the stairs at the back of the train station (also the place where the busses depart). This is the 
Rue des Fahys, go right here (direction Mitsubishi car dealer) and keep following the train track until you come to a viaduct. 
Go right here and take the little steep road ‘up’ on the left side when you exit the viaduct. Go left at the crossing on top of 
the hill and walk 100m until you reach UniMail. 

Do I have to take my own lunch? 

No, all participants are invited (free of charge) to have a lunch at “Le romarin” restaurant (Rue de la Maladière 62, 2000 
Neuchâtel). Obviously, you can also bring your own lunch or have lunch in the cafeteria of the university at your own 
expense. 

Details? 

For more details please see program, talk abstracts, poster abstracts and participants list below. 

By whom? 

The meeting is organized by Alexandre Tayalé, Julien Vieux and Christiane Bobillier. 
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Program: 

08h15‐08h45 Registration, uploading presentations and hanging posters. Open area Chemistry building G ground 
floor 

08h45‐09h00 Welcome Prof. Ted Turlings ‐ Unine 

09h00-10h00 Invited speaker: Dr. Henrik Kaessman - Center for Integrative Genomics ‐ Unil 
The evolution of mammalian tissue transcriptomes 

10h00‐10h20 PhD presentation: Senerchia Natacha ‐ Unine 
Evolutionary dynamics of LTR retrotransposons in response to polyploidy  

10h20‐10h40 PhD presentation: Mercier Stephanie ‐ Unine 
Studying primates to understand the evolutionary origins of audience‐aware communication 

10h40‐11h10 Poster session with coffee (Even numbers). Open area Chemistry building G ground floor 

11h10‐11h30 PhD presentation: Bornand Christophe ‐ Unibe 
Positioned for success? The relative importance of niche position, niche breadth and dispersal ability on 
range size  

11h30‐11h50 PhD presentation: Nikolaus Huber ‐ Unine 
The effect of pathogens on the host choice of vectors and the first line of host defense, using two 
strains of the Borrelia sensu lato complex as A model system 

11h50‐13h10 Lunch break. "Le romarin" restaurant. Rue de la Maladière 62, 2000 Neuchâtel 

13h20‐13h50 Poster session (Odd numbers). Open area Chemistry building G ground floor 

13h50-14h50 Invited speaker : Prof. Ole Seehausen - Eawag, Fish Ecology and Evolution ‐ Unibe 
Windows to the evolution of species diversity 

14h50‐15h10 
PhD presentation: Mulot Matthieu – Unine 
Effects of simulated climate change on the structure and functioning of Sphagnum peatlands – an 
experimental and modeling study 

15h10‐15h30 PhD presentation: Wunderlin Tina ‐ Unine 
Using endospore‐forming bacteria in sediment to reconstruct lake Geneva environmental history 

15h30‐16h00 Coffee open area Chemistry building G ground floor 

16h00-17h00 
Invited speaker: Prof. Peter Linder Institut für Systematische Botanik ‐ Uzh 
Combining ecology, macroecology and phylogeny explains the evolution of diversity in the danthonioid 
grasses 

17h00‐18h00 Apero. Poster and Talk award. Nomination of the PhD student's representative for the Interuniversity 
Doctoral Program in Organismal Biology 
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Talk Abstracts (in order of appearance) 

1. Dr. Henrik Kaessman 

The evolution of mammalian tissue transcriptomes  

Group leader of the Swiss Institute of Bioinformatics. Center for Integrative Genomics, University of 
Lausanne 
 

Shared mammalian traits include lactation, hair and relatively large brains with unique structures. 
Individual lineages have, in turn, evolved distinct anatomical, physiological and behavioral characteristics 
that relate to differences in reproduction, life span, cognitive abilities and disease susceptibility. The 
molecular changes underlying these phenotypic shifts and the associated selective pressures have begun 
to be investigated based on a growing number of fully sequenced mammalian genomes. Genome analyses 
may uncover protein‐coding changes that potentially underlie phenotypic alterations. However, regulatory 
mutations affecting gene expression probably explain many or even most phenotypic differences between 
species. The advent of high‐throughput RNA sequencing (RNA‐seq) approaches now allows for accurate 
and sensitive assessments of transcript sequences and expression levels at a genome‐wide scale. We have 
generated comprehensive sets of RNA‐seq data for a large collection of germline and somatic tissues from 
representatives of all major mammalian lineages (placental mammals, marsupials, and the egg–laying 
monotremes) and evolutionary outgroups (e.g., birds). On the basis of these data, we are investigating 
various aspects of transcriptome evolution, including the evolution of protein‐coding gene expression 
levels, long noncoding RNAs, microRNAs, alternative splicing, and dosage compensation. I will present 
some highlights of these analyses.  

 

2. Senerchia Natacha 

Evolutionary dynamics of LTR retrotransposons in response to polyploidy 

Natacha Senerchia, François Felber, Christian Parisod 
University of Neuchatel, Laboratory of Evolutionary biology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 
 

Retrotransposons are jumping genes representing the major fraction of plant genomes. The episodic 
activation of these intragenomic parasites plays a pivotal role in fuelling host genome reorganization and, 
ultimately, diversification. Allopolyploidy is a fascinating model to investigate genome dynamic revolution 
because the merging of divergent genomes reveals conflicts among retrotransposons, leading to their 
activation. Using wild wheats as a model system, our goal is to better understand the evolutionary 
dynamics of major LTR retrotransposon families and to assess genome restructuring in polyploids. As a 
first step, we developed an approach based on 454 low coverage genome sequencing (2.5%) to distinguish 
quiescent LTR retrotransposon families from those that recently proliferated. Then, restructuring of 
selected retrotransposon fractions in tetraploids through molecular fingerprinting (AFLP, marking random 
sequences vs. SSAP, marking insertions of specific TEs) was assessed, revealing retrotransposon families 
that strongly proliferated whereas others that were mostly deleted. This study highlights a suitable 
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approach to investigate the differential dynamics of TE families in response to hybridization, allowing to 
investigate the evolutionary consequences of such TE activity for biological diversification. 

3. Mercier Stephanie 

Studying primates to understand the evolutionary origins of audience-aware 
communication 

University of Neuchatel, Department of Comparative Cognition, Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 
 
Across primates, average group size is correlated with relative brain size, the most likely source of 
cognitive differences (Dunbar 1998). I will focus on a relatively well‐studied species, vervet monkeys 
(Chlorocebus aethiops), which live in multi‐male multi‐female groups, with group sizes varying from few to 
over 60 individuals. The species is thus interesting for studying the relationship between the social 
complexity and cognitive abilities, as assessed by communication behaviour. The social and 
communication system of vervet monkeys have been studied intensively over the past decades. 
Nevertheless some key information is still missing. In particular, although vervets are able to warn others 
about different external events by producing acoustically distinct alarm calls, very little is known about 
how this form of semantic signalling is affected by the presence of the audience. A range of empirical 
approaches will be used to investigate this key feature of human language in wild vervet monkeys. 
Findings will help to understand the older phylogenetic roots of advanced communication. By comparing 
data across different species of primates, including chimpanzees, progress is likely to be made concerning 
the evolution of the human ability to take others into account during acts of communication. 

 

4. Bornand Christophe  

Positioned for success? The relative importance of niche position, niche breadth and 
dispersal ability on range size 

Christophe Bornand, Markus Fischer 
University of Bern, Institute of Plant Sciences and Botanical Garden, Altenbergrain 21, 3013 Bern, 
Switzerland 

 

Most species are rare, but only few are widespread. The generality of this pattern is striking but the 
underlying mechanisms have remained controversial. Using all 2310 native plant species of Switzerland, 
we tested the relative support for three major hypotheses explaining range size variation: niche position 
(widespread species occur in common environments), niche breadth (widespread species have large 
environmental tolerance), and dispersal ability (widespread species disperse across larger distances). We 
found that geographically widespread species have optimums at intermediate level along environmental 
gradients and have larger niche breadth than rare species. Niche position and niche breadth were 
interrelated and their relative influence hard to disentangle. Widespread species have dispersal modes 
encompassing both long‐distance and short‐distance dispersal modes such as ant dispersal. Our results 
highlight the central importance of niche position and how it could influence most published and context‐
dependent relationships between life‐history traits and rarity or invasiveness. 
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5. Nikolaus Huber 

The effect of pathogens on the host choice of vectors and the first line of host defense, 
using two strains of the Borrelia sensu lato complex as A model system. 

Nikolaus Huber, Maarten Vordoouw 
University of Neuchâtel, Laboratory of parasite ecology and evolution, Rue Emile‐Argand 11, 2000 
Neuchâtel, Switzerland 

 

For most vector‐borne diseases, the prevalence of the pathogen is influenced by the host choice of the 
vector. In numerous vector‐pathogen systems the competence of the host for the pathogen and the host 
preference of the vector are aligned suggesting extensive coevolution. In Europe there are several 
genospecies of Borrelia burgdorferi sensu lato, which are specialized on different vertebrate hosts: B. 
afzelii seems to be specialized on rodent hosts whereas the genospecies B. garinii is specialized on avian 
hosts. Their tick vector Ixodes ricinus transmits both and feeds on avian and rodent hosts alike. The host 
specificity of the Borrelia genospecies is therefore clearly at odds with the “catholic” feeding preferences 
of the tick vector. To ensure its transmission to the correct host, it would be adaptive for the Borrelia 
genospecies to manipulate the host‐seeking behavior of its tick vector. Recent studies showed that tick 
behavior is influenced by infection with Borrelia. In this project we will use a laboratory host choice 
experiment to test whether Borrelia genospecies that are locally adapted to different host species can 
manipulate the host choice of their tick vector to maximize their transmission success.  

Whereas our main questions are focusing on the effect of Borrelia onto its tick vector, we will also look at 
the dynamics of early immune reactions of the host, being confronted with invading Spirochetes 
transmitted via their tick vector. Once a parasite was able to transcend the very first barriers of its host, 
Neutrophil Granulocytes constitute the “first line of defense”. Previous papers have shown that 
Neutrophils play a critical role in controlling infection by Borrelia and the shaping of immune responses in 
general. Activated leucocytes are able to release reactive oxygen‐ (and nitrogen‐) species, described as 
oxidative burst. Using a relatively new method called Leukocyte Coping Capacity we will investigate into 
the dynamics of the capability of Neutrophils challenged with Borrelia infection to produce an oxidative 
burst in vivo. 

 

6. Prof. Ole Seehausen 

Windows to the evolution of species diversity 

Swiss Federal Institute of Aquatic Science and Technology (Eawag). Head of the department Fish Ecology 
and Evolution & co‐director of the Institute of Zoology of the University of Berne 
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7. Mulot Matthieu 

The effects of global warming and drought on the carbon sequestration and 
biodiversity of Sphagnum peatlands. 

University of Neuchâtel, Laboratory of soil biology, Rue Emile‐Argand 11, 2000 Neuchâtel, Switzerland 
 

University of Neuchâtel, Laboratory of soil ecology, Rue Emile‐Argand 11, 2000 Neuchâtel, Switzerland 
In this research we want to use both Sphagnum peatlands (located in N Poland) and a mesocosm 
experiment as  model ecosystems and analyze their vulnerability to climate change applying an 
experimental setup that simulates in situ an increase of temperature and drought. The underlying idea is 
to determine to what extent climate warming in combination with drought can modify peatland 
functioning in a polish bog and a mesocosms experiment which fit in an oceanic‐continental climate 
gradient with similar studies underway in other climate settings, such as in the Jura and in Russia. In 
particular we want to see how these climate changes can deteriorate the C sink function of peatland 
ecosystems. More precisely, the project aims at evaluating the effects on (1) the balance of C fluxes above‐ 
and belowground (especially via respired CO2), (2) the biodiversity and microbial activities on Sphagnum 
and in the peat, (3) the structure of plant communities and primary production, and (4) dynamics of labile 
and recalcitrant organic matter (OM) of the peat substrate. Simultaneously, the study of the most useful 
biological and geochemical compartments will lead to better identification and calibration of markers of 
temperature‐drought‐induced changes (e.g. testate amoebae community structure, isotopic composition 
of organic compounds). The patterns of the identified proxies will be used to reconstruct climate changes 
during the last 1000 years. It is still not clear how fast peatlands respond to changes in temperature and 
droughts in continental climate setting and indeed this is an important issue, since continental regions 
account for a significant proportion of all northern hemisphere peatlands. 

To assess the effect of those changes, a survey of the Linje bog (Poland) is performed on one hand, 
including vegetation, climate, respiration and water table depth monitoring, and on the other hand a 
theoretical model will be built upon a mesocosms experiment, located in Neuchâtel. 

 

8. Wunderlin Tina 

Using endospore-forming bacteria in sediment to reconstruct lake Geneva 
environmental history 

Wunderlin T.a, Corella J.P.b,c, Junier, T.a, Bueche, M. a, Loizeau J.L.d, Girardclos S.c, Junier P.a 
a Laboratory of Microbiology, Institute of Biology, University of Neuchâtel, Neuchâtel, Switzerland 
b Museo Nacional de Ciencias Naturales (MNCN/CSIC), Serrano 115bis, 28006 Madrid, Spain 
c Department of Geology and Paleontology, Institute of Earths Sciences (IES), University of Geneva, 
Geneva Switzerland 
d Department of Limnology, Institute F. A. Forel, University of Geneva, Geneva, Switzerland 
 

The chemical and biological composition of lake sediment cores reflects potential impact of human activity 
on the lake ecosystem. In this study, endospore‐forming bacteria are proposed as a biological proxy to 
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reconstruct the environmental history of Lake Geneva. A sediment core providing a record for the entire 
twentieth century (137Cs dating) was retrieved in Lake Geneva. X‐ray fluorescence, elemental 
geochemistry, and grain size were measured. In parallel, DNA was extracted and the number of total 
bacteria and endospore‐forming bacteria were quantified by qPCR using the 16S rRNA gene and the 
endosporulation specific spo0A gene. Furthermore, a spo0A fragment was subjected to 454 amplicon 
sequencing to determine OTUs of endospore‐forming bacteria and their phylogenetic affiliations based on 
known Spo0A sequences from databases. The results showed that despite the significant decrease of 
quantity of extracted DNA with sediment age, the quantity of endospore‐forming bacteria remained stable 
over time. However, the relative abundance and diversity of endospore‐formers were fluctuating heavily 
throughout the sediment core. Community shifts could be correlated to historical records of oxygen 
depletion of the hypolimnion, due to high P concentrations and successive lake eutrophication. A shift 
from dominance of aerobic Bacilli to anaerobic Clostridia was detected in the years featuring anoxic 
hypolimnia. To our knowledge this is the first molecular study of diversity of endospore‐forming bacteria 
as a proxy to infer past environmental conditions. We hereby successfully introduce a new strategy for 
paleoecology that could also be applied to ocean sediments and potentially to sediment cores spanning 
longer timescales. 

 

9. Prof. Peter Linder 

Combining ecology, macroecology and phylogeny explains the evolution of diversity in 
the danthonioid grasses 

Institut für Systematische Botanik, University of Zurich 
 

The Danthonioideae (Poaceae) include some 300 species. Although these temperate, C3 grasses are 
present on all continents, the greatest phylogenetic, taxonomic and ecological diversity is found on the 
four austral landmasses: southern Africa, Australia, New Zealand and South America. Here they are often 
ecologically (and economically) important, and include charismatic grasses like the wallaby‐grasses of 
Australia, the snow‐grasses of New Zealand and pampas‐grasses of South America. Our reconstruction of 
the biogeographical history indicates an African origin in the early Oligocene, with repeated dispersal 
across the southern oceans from the middle Miocene. Dispersal rate is largely controlled by ocean width, 
and disperal direction from occupied to empty terrain. This range expansion is linked to a series of parallel 
radiation, which more than doubled the diversity in the clade. The richness in each region is largely 
explained by the time of occupation, but the pattern of diversification on each continent is different, 
possibly shaped by the local palaeoclimates resulting from the interaction of local topography and global 
climate changes during the Pleistocene. Niche evolution in the clade is still poorly understood. Cold 
tolerance evolved early in this group of temperate grasses, and in many instances appears to be wider 
than climate ranges currently found. These “truncated niches” are possibly relicts of the colder ice‐age 
climates, suggesting adaptation rather than migration as response to the global climate shifts. Although 
the evolutionary history of the group, as a typical austral clade, is gradually being elucidated, we still do 
not know the processes underlying the frequent long distance dispersal events, the speciation processes 
that generated the rich taxonomic diversity, or the selective advantages of the different leaf anatomies. 
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Poster Abstracts 

1. Ackermann Corinne 

The physiology of cooperation in wild chimpanzees 

University of Neuchatel, Laboratory of comparative cognition, Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 
 

Cooperation and the formation of stable long‐term bonds between related and unrelated individuals can 
bring direct and indirect fitness benefits. It remains unclear however, how individuals keep track of past 
cooperative interactions and how they choose a reliable partner. In long‐term bonds, where individuals 
cooperate over several months or even years, interacting in many different behaviors, individual 
investments can be unbalanced over time and the benefits are often delayed. Therefore, cognitive abilities 
alone seem not to be sufficient to maintain long lasting cooperative relationships. Hormones acting on 
social memory and the positive reward system could provide a physiological mechanism, creating positive 
emotions towards a cooperation partner and so increase the willingness to cooperate with the same 
individual in future. The nonapeptides Oxytocin and Vasopressin are promising candidates to provide such 
a mechanism and therefore started to receive more attention. They are for example known to be involved 
in pair‐bonding in voles and taken as a nasal spray by human, oxytocin can increase social memory and 
trust. A recent study showed that in wild chimpanzees, oxytocin concentration in the urine is increased 
after grooming with a close bond‐individual than after grooming with a non bond individual. Chimpanzees 
live in a complex fission‐fusion society and form extensive long‐term bonds with kin and non kin 
individuals of the own and opposite sex. Therefore, they provide optimal opportunities to study the 
relation between cooperative behaviors and oxytocin/vasopressin. We plan to conduct behavioral 
observations, mainly individual follows, of wild chimpanzees in the Budongo Forest, Uganda. We will 
collect urine samples to measure the concentration of oxytocin and vasopressin. Most studies used an 
immune assay to measure the oxytocin concentration in different matrixes. However, there is still much 
insecurity with this method, especially about the validation and specificy. Therefore, we collaborate with 
the chemical analytic service, CAS‐University of Neuchâtel, to develop a HPLC‐Mass spectrometry method 
which will allow us to measure the intact hormones in low concentrations and can be used to validate the 
immune essays.  

 

2. ARIAS MALDONADO Monica 

Deciphering Toc159 regulation: an approach to identify the kinases and proteases 
involved 

ARIAS MALDONADO Monica; ANDRES Charles; DOUET Veronique; KESSLER Félix 
University of Neuchatel, Laboratory of Plant Physiology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

The translocon at the outer membrane of the chloroplast (Complex TOC) assists the import of a large class 
of preproteins with amino‐terminal transit sequences. The preprotein receptors Toc159 and Toc33 in 
Arabidopsis (Arabidopsis thaliana) are specific for the accumulation of abundant photosynthetic proteins. 
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The receptors are homologous GTPases known to be regulated by phosphorylation within their GTP‐
binding domains. In addition to the central GTP‐binding domain, Toc159 has an acidic N‐terminal domain 
(A‐domain) and a C‐terminal membrane‐anchoring domain (M‐domain). The A‐domain of Toc159 is 
dispensable for its in vivo activity in Arabidopsis and prone to degradation. Therefore, it has been 
suggested to have a regulatory function. Previously, we show that in Arabidopsis, the A‐domain is not 
simply degraded but that it accumulates as a soluble, phosphorylated protein separated from Toc159, and 
that the A‐domain of Toc159 is target of at least two kind of kinases, including a casein kinase 2‐like 
activity. However, the physiological relevance of these processes is unclear. We used mass spectrometry 
to determine potential partner of the Toc159 protein after TAPTag purification (Agne B., unpublished 
data). Among the candidates, KOC1 appears as a promising one. KOC1 (Kinase at the Outer membrane of 
the Chloroplast) is predicted to carry a Kinase activity domain, as well as a basic domain of unpredicted 
function and a C‐terminal transmembrane domain. Full‐length KOC1 cDNA was fused to different reporter 
sequences such as fluorescent proteins, His6x‐Tag and TAP‐Tag. Recombinant KOC1 protein fused to the 
YFP tag localized to the envelope of the chloroplast in Arabidopsis protoplast. Chloroplast envelope 
insertion assay demonstrate that KOC1 is inserted in the outer membrane. Our preliminary results show 
that recombinant KOC1 is phosphorylating in vitro the Adomain of Toc159, this process could be 
connected to the stability of the A domain as part of the full Toc159 protein. Expression data available in 
database such as genevestigator show higher expression in siliques and senescent leaves. We demonstrate 
this higher expression during senescence in developed rosettes by the use of specific antibody against 
KOC1, in the same way, we show that KOC1 is also expressed in young seedlings before and during 
senescence, this result suggest that KOC1 could be linked to the Toc159 stability and may be modulated 
through the phosphorylation of the A‐domain, the release of the A‐domain from the Toc159 protein could 
be conditioned by the presence of the KOC1 kinase. 

 

3. Barreaux Antoine  

Immunity of Anopheles gambiae to Plasmodium, a balance between protection, costs 
of defence and immunopathology 

Antoine Barreaux, Jacob Koella 

University of Neuchatel, Laboratory of Parasitology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 
 

Anopheline mosquitoes are the vectors of Plasmodium parasites responsible of malaria. Plasmodium 
parasites harm mosquitoes. Mosquitoes’ immune system is efficient against several parasites and some 
are refractory to malaria parasites. But in most cases there is no clearance of the parasite by the mosquito. 
This could be explained by the physiological and evolutionary costs of mounting such immune defences. 
Additionally, an over‐reacting immune system can harm the host, a phenomenon called 
immunopathology. Immunity in Anopheles gambiae is a balance between effects of parasites, costs of 
defence and immunopathology. To study such aspects, I will use the main vector of Plamsodium 
falciparum in Africa, A.gambiae and the rodent malaria parasite P.berghei as model species. P.falciparum 
is the most lethal parasite responsible for malaria in humans.  
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4. Ben Rejeb Ines 

Induced tolerance to abiotic stress in tomato plants. 

University of Neuchatel, Emile‐Argand 11, 2000 Neuchatel, Switzerland. 
 

A plant’s defensive capacity can be enhanced by specific stimuli. Induction of tolerance can be elicited by 
biotic and abiotic stress factors and through treatment with chemical resistance‐inducers. Following 
induction, plants are primed to express enhanced defense reactions visible as a faster and stronger 
activation of defense upon further stress.  

A well‐known inducer of biotic stress tolerance in tomato is the non‐protein amino acid beta‐aminobutyric 
acid (BABA). Since BABA has been shown to also induce tolerance to abiotic stress in Arabidopsis, the goal 
of the present thesis is to characterize BABA‐induced priming for drought and salt stress tolerance in 
tomato plants. Due to increasing temperatures and soil salinity problems in field‐grown tomato cultures, a 
better adaptation of these plants to such stresses is highly desirable.  

In this project, the capacity of BABA to prime various tomato cultivars – a highly stress‐susceptible, a 
moderately susceptible and a tolerant one will be used. The effect of BABA‐priming on various 
physiological parameters will be assessed. We will also investigate whether the primed state of tomato 
towards abiotic stress is transferred to their descendants as it has been shown for tolerance to insect 
resistance. Finally, we will investigate whether grafting of tomato on specific rootstocks, as increasingly 
practiced for commercial tomato plants, influences their behavior towards priming for abiotic stress. 

 
5. Bergottini Veronica 

Isolation and characterization of plant growth promoting rhizobacteria (PGPR) as 
inoculants for Ilex paraguariensis St. Hil.(yerba mate) in Argentina.  

University of Neuchatel, Laboratory of Micobiology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 
 

Yerba mate (Ilex paraguariensis St. Hil.) is a native species of the Atlantic forest of Paraguay, Argentina and 
Brazil. This species is very valuable in southern South America because it is the source for the mate 
beverage, a stimulant infusion with similar effects to tea and coffee. Yerba mate is one of the most 
widespread agricultural activities in Misiones, Argentina, covering 173,000 hectares (Ministerio del Agro y 
la Produccion, 2002). However, the increase of low productive plantations due to soil degradation is a 
major concern. Due to the current state of soil erosion and ecological degradation in yerba mate 
plantations, more sustainable strategies are recommended to promote soil conservation and management 
of yerba mate agricultural systems. In this context, the general aim of this project is to evaluate native 
plant growth promoting rhizobacteria (PGPR) and mycorrhizae associated to yerba mate in order to 
improve the growth and health of this crop in low fertility soils. Twelve isolates obtained from different 
yerba mate plantations were taxonomically identified and characterized for PGPR properties: dinitrogen 
fixation, inorganic phosphate solubilization, auxins and siderophores production. Isolates YD4, YP2 and 
YP3 identified as Burkholderia sp., Rhizobium sp. and Agrobacterium sp. respectively, were the most 
performing in the PGPR properties in vitro. Thus, these isolates were selected for plant inoculation assays. 
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Yerba mate germination and propagation in vitro presented some difficulties that delayed the inoculation 
under controlled conditions. For this reason, the inoculants are being actually tested in nursery. On the 
other hand, the inoculants were evaluated in Phaseolus vulgaris; crop used as green cover in yerba mate 
plantations. It was observed that the inoculation with YD2 increased significantly the specific foliar area 
(SLA) of P. vulgaris when the plants were cultivated at low nutritive conditions. This result confirmed the 
importance of studying PGPRs as inoculants for crops cultivated in low fertility soils.  

 

6. Bouquet Yaëlle 

Audience effect in wild olive baboons (Papio anubis). 

University of Neuchatel Department of Comparative Cognition, Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 

 
This research project seeks to explore the evolutionary origins of audience‐aware communication, as 
present in humans, by investigating how the olive baboons (Papio anubis), non‐human primates, take 
others into account during acts of communication. A series of field experiments will be carried out to 
explore a key feature of human communication, the ability to take others into account during 
communication (audience effect). We will expose olive baboons to various natural situations that 
necessitate communication: maintaining relationships, resolving social conflict, discovering food, and 
dealing with predators. Each olive baboon’s communication behaviour will first be studied systematically, 
using standard behavioural observation protocols. Once the basic patterns are described, systematic field 
experiments will be carried out. In brief, a first manipulation is to artificially simulate the call eliciting 
event, for example by positioning food or a predator model. A second manipulation then is to artificially 
alter the audience composition, by simulating the arrival of different types of group members. These 
experiments will provide systematic comparative information on how olive baboons respond to similar 
events and how signallers allocate their communication efforts in the presence of others. 

 

7. Chervet Noémie 

The influence of Benzoxazinoid derivatives on larval dispersal of Ostrinia nubilalis. 

Noémie Chervet, Françoise Klötzli and Thomas Steinger,  
Station de recherche Agroscope, CH‐1260 Nyon 

 
The dynamics of interactions between plants and herbivores is a major subject in ecology. In particular, 
the levels of defense traits are highly variable among and within plant species, including the occurrence 
and concentrations of defensive metabolites during a plant lifetime. In grasses, which include an 
important range of crop species, benzoxazinoid derivatives (BXDs) have been recognized as an important 
family of compounds mediating resistance to antagonists such as insects, pathogens and weeds. This study 
was based on two sets of maize lines. A bx1 mutant which expresses only few BXDs and its wild type were 
compared. Sixty plants of each line were randomly and separately planted in a buffer field. Half of the 
plants were experimentally induced with methyl‐jasmonate one day prior to an artificial infestation with 
Ostrinia nubilalis (European corn borer, ECB) egg clutches to simulate a previous attack in order to 
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measure the influence of BXDs on pests. In September, buffer plants that showed ECB damage around 
mutant and wild type plants were recorded. The results show that ECB larvae disperse significantly more 
to neighboring plants from wild type plants than bx1 mutants, as well as from induced plants irrespective 
of their line. Thus, BXDs seem highly involved in ECB larvae dispersal, increasing maize resistance to this 
pest, but implying a larger number of plants infested, which may decrease global field yield. 

 

8. De Lange Elvira 

Behavior and performance of fall armyworm and its parasitoids on cultivated maize 
and its wild ancestor, teosinte 

University of Neuchatel, Laboratory of Fundamental and applied research in chemical ecology, Emile‐
Argand 11, 2000 Neuchatel, Switzerland 

 
Artificial selection of crop plants for increased yield and quality could negatively influence other profitable 
traits, such as resistance to herbivores. Besides the production of toxic compounds, herbivory induces the 
emission of odors that can be used by parasitoid wasps as a means to find their hosts. As parasitoid wasps 
develop inside their hosts, they are indirectly affected by the presence of toxins in the host plant. The aim 
of this study was to investigate whether cultivated maize and its wild ancestor, teosinte, differ in plant 
quality for the development of fall armyworm (Spodoptera frugiperda), an important maize pest, and its 
parasitoid Cotesia marginiventris. In addition, we compared the attractiveness of maize and teosinte odors 
to the parasitoid wasp. Preliminary results showed that fall armyworm and its parasitoid develop equally 
well when the host is feeding on cultivated maize or wild teosinte, implying that during domestication, 
maize did not lose resistance against fall armyworm. However, fall armyworm is able to detoxify maize 
defensive compounds, which might therefore not affect performance of this specific herbivore and its 
natural enemy. Interestingly, the results suggest that cultivated maize has lost part of its ability to attract 
parasitoid wasps during domestication. Future research on tritrophic interactions should include wild 
alongside cultivated plants, in order to obtain ecologically relevant data that could contribute to improved 
biological control of pests. 

 

9. Deslandes Gabriel 

Biological action of vitamin E in plants. 

University of Fribourg Laboratory of Plant Biology Route Albert Gockel 3 CH‐1700 Fribourg Switzerland  
 

Biosynthesis of vitamin E occurs only in photosynthetic organisms and the main vitamin E biosynthetic 
genes have been isolated in several model plants. Vitamin E is essential for fertility and health in animals 
but its mode of action remains mostly unknown. Vitamin E deficient Arabidopsis thaliana mutants exhibit 
1) a seedling developmental phenotype 2) a low‐temperature‐induced (LT) phenotype. While the seedling 
phenotype has been clearly demonstrated to result from lipid oxidation occurring during seed desiccation, 
the growth inhibition of mature vte mutants in response to low temperature is not yet clearly understood. 
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Suppressors of the LT‐phenotype are used to understand the mechanism leading to specific phenotypes 
under cold temperature.  

 

10. Fahr Noémie 

Involvement of ubiquitin and RMR receptors in vacuolar targeting in plants. 

University of Neuchatel, Laboratory of Plant Cell and Molecular biology, Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 

 

We study the mechanisms of the secretory pathway in the experimental plant model, the moss 
Physcomitrella patens. We focus on protein targeting to vacuoles and are particularly interested in RMR 
(Receptor Membrane Ring‐H2) proteins, a putative vacuolar receptor family. P. patens has five RMR genes. 
Single, multiple and even quintuple RMR knock‐out mutants have already been produced. However, these 
mutants do not show any obvious phenotype. RMR‐homologous proteins (e.g. GRAIL in mammals) are 
membranebound ubiquitin ligases. The ubiquitin system tags proteins for degradation by the proteasome 
but is implicated as well in non‐proteolytic processes: ubiquitin attachment is also a signal for protein 
internalization in the endocytic pathway. Ubiquitin ligases and RMR receptors share a RING (Really 
Interesting New Gene) domain, which is known as a protein interaction domain and is involved in various 
cellular mechanisms. We can thus suppose that an ubiquitin transfer is implicated in the function of RMR 
in protein trafficking to vacuoles. The first part of the project is the functional characterization of the 
quintuple PpRMR mutants. To investigate a sub‐cellular phenotype, tagged vacuolar reporter proteins with 
different vacuolar determinants will be used. The second part of the work consists of testing the 
hypothesis of an ubiquitination activity of RMR proteins. For this aim, in vitro ubiquitination and GST‐pull 
down assays will be set up.  

 

11. Filippidou Sevasti 

Diversity of Endospore-Forming Bacteria in Geothermal Sites. 

University of Neuchatel, Laboratory of microbiology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 
 

Background: Geothermal activity is observed in sites where geothermal energy is produced and stored, 
due to seismic and volcanic activity. In such habitats, conditions for life in general would be characterized 
as unfavorable: high temperatures, acidic or alkaline media, lack of nutrients, high UV radiation, high 
concentrations of hazardous elements, anoxia or high hydrogen levels etc. These environments are found 
to host microbial life that has developed survival strategies to cope with these harsh conditions. We 
hypothesize that one of these strategies is the process of sporulation and thus endospore‐forming bacteria 
(EFB) are favored in geothermal sites. 

Questions: 

1. What is the prevalence of EFB in geothermal sites compared to other environments? 
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2. What is the diversity of EFB in geothermal sites? 

3. Are bacterial spores, while in dormant state, involved in geological processes? 

Methods: Sampling of geothermal and non‐geothermal sites was conducted in XX locations. In order to 
isolate culturable EFB, enrichment of these samples and isolation in adequate nutrient media, was carried 
out. The identification of the strains was carried out based on sequence analyses for the 16S rRNA and 
spo0A genes. Moreover, DNA was directly extracted from the samples. To assess the prevalence of EFB, 
quantitative PCR (qPCR) of the 16S rRNA and spo0A genes was performed in order to address the first 
hypothesis. 454 pyrosequencing of the spo0A gene will be performed in order to study the diversity of EFB 
on each site and compare sites between them. Finally biomineralisation assays are set in order to 
investigate the ability of spores to precipitate minerals. In addition, whole genome sequencing (WGS) for a 
selection of strains was carried out in order to understand better their metabolism and their role in their 
environments.  

Results: In total 120 strains of EFB have been isolated and characterized as mainly Bacillus, Geobacillus, 
Anoxibacillus, Kurthia and Aneurinibacillus spp. From these, 12 strains have been selected for WGS and the 
biomineralisation assays. The spores of the selected strains were able to precipitate minerals such as 
manganese oxides and magnesium‐calcium calcite, as shown by SEM. For the total DNA extracts, the ratios 
of spo0A/16S rRNA genes calculated for geothermal sites show indeed a greater abundance in EFB. Finally, 
the first results of 454pyrosequencing show that the community of EFB in geothermal sites is very diverse.  

 

12. Fracassetti Marco 

Linking SNP with climatic data across the distribution of Arabidopsis lyrata in North 
America. 

University of Neuchatel, Laboratory of Evolutionary Botany (EVO BOT), Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 

 

Global climate change has heightened the interest to understand climate adaptation and limits to such 
adaptive evolution. Progress in the field depends on knowing the traits under selection and the genetics of 
variation in these traits. The goal of my PhD thesis is to detect genome‐wide SNP variation within the 
herbaceous plant Arabidopsis lyrata ssp. lyrata and to reveal genomic regions associated with climatic 
variables. For this work, DNA of 55 populations covering the whole geographic range of the subspecies will 
be analyzed by pooled whole‐genome re‐sequencing. With the genotype data the population structure will 
be inferred, and the SNPs associated with the environmental conditions will be detected.  
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13. Gingins Simon 

Power and temptation cause shifts between exploitation and cooperation in a cleaner 
wrasse mutualism 

Simon Gingins, Johanna Werminghausen, Rufus A. Johnstone, Alexandra S. Grutter and Redouan Bshary 
University of Neuchatel, Laboratory of Eco‐ethology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

In recent years, biologists have become increasingly aware that there are many possible mechanisms of 
partner control, all of which can hypothetically suppress cheating and hence maintain cooperation 
between unrelated individuals. However, quantitative data on nonhuman cooperation remain scarce on 
the subject. In many instances of cooperation, only one individual has both the potential and the incentive 
to ‘cheat’ and exploit its partner. Under these asymmetric conditions, a simple model predicts that 
variation in the temptation to cheat and in the potential victim’s capacity for partner control leads to shifts 
between exploitation and cooperation. We show that the threat of early termination of an interaction was 
sufficient to induce cleaner wrasse Labroides dimidiatus to feed selectively against their preference (which 
corresponds to cooperatively eating client fish ectoparasites), provided that their preference for 
alternative food was weak. Under opposite conditions, cleaners fed selectively according to their own 
preference (which corresponds to cheating by eating client mucus). A non‐cleaning fish species, 
Halichoeres melanurus, in contrast, failed to adjust its foraging behaviour under these same conditions. 
Thus, cleaners appear to have evolved the power to strategically adjust their levels of cooperation 
according to the circumstances.  

 

14. Haller Simone 

Risk assessment for non-target species evaluating chances and risks of genetically 
engineered plants 

University of Bern, Institute of Ecology and Evolution 

Agroscope Reckenholzstrasse 191 8046 Zürich 
 

The cultivation of genetically engineered plants takes place on ever increasing areas worldwide and covers 
today more than 10% of the global crop area. Those plants possess a gene or genes allowing disease 
resistance, pest resistance, herbicide tolerance or are able to grow under harsher conditions. The 
introduction of transgenic crops into agriculture has raised questions, including the ecological impacts on 
the ecosystem. Potential ecological consequences for biodiversity and biological and agricultural processes 
are investigated using risk assessment of genetically engineered plants concerning the effects on non‐
target species. The aim of this PhD project is, to develop assay methods focusing on new species, which 
provide data for the risk evaluation of insecticide genetically engineered products. Experiments are 
applied for the transfer of genetically engineered proteins from the plant to herbivores and finally to 
higher trophic levels, including predators and parasitoids, to understand the interaction of genetically 
engineered plants with the environment.  
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15. Geoffrey Jaffuel 

Encapsulation of entomopathogenic nematodes as biological control 

University of Neuchatel, Laboratory of Fundamental and applied research in chemical ecology, Emile‐
Argand 11, 2000 Neuchatel, Switzerland 

 

Soil‐dwelling insects can cause problematic damages to crops. In order to control these pests, we plan to 
use polymer‐based capsules as a novel and ecologically sound way to introduce biological control agents in 
soil. Such capsules can hold liquids and therefore allow the encapsulation of entomopathogenic 
nematodes, round worms killing insects within 48h. In order to target specific pests, the capsule can be 
coated with attractants and feeding stimulants to lure the pests from the plant roots to the capsule. An 
important aspect of my thesis will be to identify an active constituent of extract from maize roots that put 
nematodes in a state of quiescence. This quiescence factor can then be included in the capsule to improve 
nematode shelf life. The final aim of this project is the mass production of capsules in order to be applied 
on crop fields to improve pest control. In order to study the effect of encapsulated EPN, we will focus on 
their effect on the western corn rootworm (Diabrotica virgifera virgifera LeConte), which is among the 
most important pest of maize in the United States as well as in Europe.  

 

16. Koenig Isabelle 

Metacommunity dynamics of micro-eukaryotes in response to mild-chronic and acute-
transient ecological stresses 

Koenig Isabelle1, Fournier Bertrand1, Le Bayon Claire2, Mitchell Edward1 

1 University of Neuchâtel, Laboratory of Soil Biology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

2University of Neuchâtel, Laboratory of Soil and Vegetation, Emile‐Argand 11, 2000 Neuchatel, 
Switzerland 

 

The metacommunity concept, which was developed in the last twenty years, has stimulated the 
development of an emerging field of research in ecology. This concept aims to explain the complexity of 
ecological interactions both between and within patches across spatial scales. A turning point was Leibold 
et al.’s (2004) paper calling for a unified model including the four processes of community assembly 
(patch‐dynamic or competition‐colonisation trade‐offs, species‐sorting, mass‐effect or source‐sink 
dynamics and neutral). This synthesis has led to an exponential number of experimental studies on this 
topic.  

The metacommunity concept encompasses the phylogenetic, functional and taxonomic diversities. 
Functional diversity can be measured directly from the morphological or life history characteristics of 
known species or inferred from phylogenetic data such as obtained by metabarcoding approaches (i.e. 
Illumina massive sequencing of environmental DNA) of whole soil micro‐eukaryotes communities.  
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Given the importance of ecological stress for communities and ecosystems, studies focusing on how 
different stresses impact communities and the spatio‐temporal patterns of these impacts would constitute 
a good framework to test the broader applicability of the metacommunity concept.  

We selected two contrasted types of stresses: 1) acute‐transient and 2) mild‐chronic. The acute‐transient 
stress is characterized by an initial strong stress with a gradual return to normality. This is achieved by an 
experimental study of effect of decomposing pig cadavers on soil organisms until complete resilience of 
soil community. For this experiment, we plan to focus on testate amoeba, nematode and mites 
communities. The mild‐chronic stress is characterized by constant long‐term but comparatively mild 
stress. This is achieved by an experimental mesocosm study in which Sphagnum mosses are grown over 
peat cores with contrasted average water table depth (three positions) and amplitude of fluctuation (three 
modes). Changes in microbial communities (testate amoebae, and whole microbial communities, 
respectively analysed by direct microscopy and NGS) and ecosystem functions are studied over time. We 
will follow testate amoeba and some other soil eukaryotes on one hand and the whole metacommunity by 
Illumina sequencing.  

This project should allow clarifying how stress type and characteristics determine which processes govern 
community assembly for different taxonomic and functional groups of organisms. 

 

17. Maag Daniel 

Local induction of chemical defences in maize: Spatio-temporal aspects of 
benzoxazinone metabolism 

Maag D.1,3, Erb M.2, Handrick V.2, Köllner T.G.2, Wolfender J.‐L.3, Turlings T.C.J.1 and Glauser G.1 

1Laboratory for Fundamental and Applied Research in Chemical Ecology, Unversity of Neuchâtel, 
Switzerland 

2Department of Biochemistry, Max‐Planck‐Institute for Chemical Ecology, Jena, Germany 

3Phytochemistry and Bioactive Natural Products, University of Geneva, Switzerland 

 

Benzoxazinoid derivatives (BXDs) are the most abundant defensive secondary metabolites in many 
grasses. Recently, it has been shown that some BXDs are strongly inducible upon herbivory: while 2‐β‐D‐
glucopyranosyloxy‐4‐hydroxy‐7‐methoxy‐1,4‐benzoxazin‐3‐one (DIMBOA‐Glc) is the most abundant BXD in 
non‐attacked maize seedlings, its methylated derivative 2‐β‐D‐glucopyranosyloxy‐4‐hydroxy‐4,7‐
dimethoxy‐1,4‐benzoxazin‐3‐one (HDMBOA‐Glc) becomes the major compound after herbivore challenge 
[1]. Although induction patterns have been well described at the whole plant level, much less is known 
about defence responses at smaller functional scales, e.g. within an attacked leaf. As small scale variation 
in BXD levels may influence herbivore foraging patterns, we characterised BXD induction across a single 
leaf. We correlated the induction patterns with defensive phytohormone abundance as well as the 
transcription of a putative O‐methyl‐transferase that converts DIMBOA‐Glc to HDMBOA‐Glc.  
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Spatially restricted feeding by Spodoptera littoralis caterpillars in the centre of maize leaves led to a strong 
accumulation of HDMBOA‐Glc close to the feeding site after 24h of feeding. HDMBOA‐Glc levels were also 
enhanced systemically towards the leaf tip, but not at the leaf‐base. The increased biosynthesis of 
HDMBOA‐Glc was preceded by a local jasmonate burst and the induction of the putative DIMBOA‐Glc O‐
methyl‐transferase. Both hormonal and transcriptional induction patterns closely mirrored the observed 
metabolic changes. Interestingly, in contrast to jasmonates and O‐methyl‐transferase transcripts, the 
concentration of HDMBOA‐Glc increased even further once the caterpillars had been removed from the 
leaf. Based on these findings we hypothesise that the strong local induction of BXDs may force caterpillars 
to move around continually to avoid intoxication, thereby interrupting feeding activity and decreasing 
overall herbivore damage of the plant. Furthermore, the frequent displacement may increase the 
apparency of herbivores to their own natural enemies. Future work using BXD‐mutants will shed light on 
the importance of local metabolic responses for plant defences in an ecophysiological context. 

 

18. Marie-Orleach Lucas 

Effects of mating status on copulatory and postcopulatory behavior in a simultaneous 
hermaphrodite 

Lucas Marie‐Orleach1, Tim Janicke1,2 and Lukas Schärer1 

1 Evolutionary Biology, Zoological Institute, University of Basel, Basel, Switzerland. 

2 Centre d’Écologie Fonctionnelle et Évolutive, Montpellier, France. 

 

Mating status is one of the most important predictors of the mating propensity of an individual. This is 
because mating lowers the amount of sperm cells and seminal fluids available to donate for males and 
increases the amount of ejaculate received by females, which may both have an effect on the mating 
propensity. In simultaneous hermaphrodites with reciprocal copulation, the mating status is expected to 
affect the mating propensity in both the male and the female sex function within a single individual, but 
empirical evidence is scarce. We experimentally tested the effect of the mating status of an individual and 
its partner on copulatory and postcopulatory behaviour in the free‐living flatworm Macrostomum lignano, 
an outcrossing simultaneous hermaphrodite. These worms have frequent reciprocal copulations and often 
display a postcopulatory suck behaviour, potentially involved in removing ejaculate components from 
their own sperm‐receiving organ. Virgin pairs copulated more, earlier and for longer than sexually 
experienced pairs. Moreover, we observed fewer sucks in virgin than sexually experienced pairs, all 
consistent with a higher willingness both to donate and to receive sperm in virgins. We investigated 
whether the lower suck frequency in virgin pairs depends on the mating status of the focal individual or on 
that of its partner. Surprisingly, the results suggested that the suck frequency depends on the mating 
status of the partner. We discuss these results in the context of potential sexual conflicts over the 
performance of the suck behaviour.  
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19. Munusamy Lakshmanan Ashok 

Discovering the interactions with Toc159A domain 

University of Neuchâtel, Laboratory of plant Physiology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

Translocon at the outer envelope of chloroplasts assist the import of a large class of preproteins with N‐
terminal transit sequences. The preprotein receptors Toc159 and Toc33 in Arabidopsis thaliana are 
specific for the accumulation of abundant photosynthetic proteins. The receptors are homologous GTP‐
ases, regulated by phosphorylation within their GTP binding domains. In addition to the central GTP‐
binding domain Toc159 has an acidic N‐terminal domain (A‐domain) and a C‐terminal membrane‐
anchoring domain (M‐domain). The A‐domain of Toc159 is dispensable for its in vivo activity in Arabidopsis 
and is degraded from endogenous Toc159 in Peas. It has therefore been suggested to have a regulatory 
function. In our previous studies it was clearly shown that in Arabidopsis thaliana, the A‐domain is not 
simply degraded but it accumulates as a soluble, hyper‐phosphorylated protein separated from Toc159. 
There remains many questions to be answered like, how and when the A domain is getting cleaved from 
the full‐length protein. Which is the kinase that is phosphorylating, whether phosphorylation is a cause or 
a consequence of cleavage of A domain from the full length protein? In an attempt to answer all the 
questions, it is very important to find proteins that are interacting with Toc159 in particular with A 
domain. Using epitope tagged (Tandem Affinity Purification tag) A domain over‐expressing plants, doing 
co‐immuno precipitation assay was expected to pull down the in vivo interacting partners. But several of 
the earlier attempts failed to bring in any A domain interacting protein complex(es). In a recent 
development, the application of chemical cross‐linkers proved useful in fixing transient interactions with A 
domain. The TAP tag pull down from such chemically cross‐linked plant samples yielded a protein complex 
migrating at molecular mass higher than the A domain alone in a SDS‐PAGE western detected by A domain 
specific antibodies. Extracting, tryptic digested peptides from this higher molecular mass protein band and 
the subsequent analysis of them by mass spectrometry will shed light on the identities and nature of the 
individuals and complex respectively.  

 

20. Pralon Thibaut 

Charaterization of two proteins of plastoglobules : Methyltransferase UbiE-related 1 & 
2. An implication in biosynthesis of lipids presents in plastoglobules ? 

University of Neuchâtel, Laboratory of plant physiology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

Fifty years ago, some little spherical bodies rich in lipids were discovered in chloroplasts of plant cells. They 
are called plastoglobules (PGs). PGs are attached to the outer membrane of thylakoids and are surrounded 
by a monolayer coated with proteins. Their core are composed by neutral lipid principally catabolite 
products such as triacylglycerol, fatty acids, phytol, and antioxidant molecules as prenylquinone. The 
analysis of the PG proteom revealed about twenty to thirty proteins that are supposed to contribute 
actively to lipids metabolism. Several of these proteins have essentially a structural function, whereas 
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others are involved in lipids metabolism. Two UbiE methyltransferase‐related proteins, called Met1 
(At2g41040) and Met2 (At1g78140) have an unknown function. The aim of this research is to localize and 
characterize the function of these two proteins that they have probably a methyltransferase activity 
during the biosynthesis of a lipid in PGs. To reach this aim, some molecular biology methods are used. The 
localization is determined by adding a yellow fluorescent proteins to our proteins, transforming plants, 
then observing by confocal microscopy ; and also by antibody detection on chloroplasts fractions. To 
characterize their function, t‐DNA KO mutant and wild type plants (Arabidopsis thaliana) are used to 
compare their phenotype, their lipids present in PGs by HPLC/MS, and their expression during different 
stress condtions (senescense, high light). 

 

21. Rizzi Adrien 

Synthesis of labelled Beta Amino butyric acid for study of plants metabolism. 

University of Neuchâtel, Laboratory of organic chemistry, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

Plants have a complex defence system able to recognize the presence of a pathogen put in place various 
responses adapted to the situation. Reaction time of the plant is one of the factors the most important 
determining survival or not to the stress. For several years, protective effects of β amino butyric acid (or 
BABA)on plants are well exploring (1 2), however, molecular mechanisms that resulted in these effects are 
poorly or not defined. So BABA induces resistance against many stresses without major trade‐off effect 
(3). To try to learn more about these molecular mechanisms of BABA induced resistance (BABA‐IR) we 
performed to synthetize labelled BABA by introduction of isotopic carbon or deuterium on different 
position. 

 

22. Rossinelli Silvia 

Fitness advantages of specialization. 

Silvia Rossinelli, Sven Bacher 

Department of Biology, Ecology & Evolution Unit, University of Fribourg, Switzerland 

 

Most animals do not feed on all the resources available to them, but the mechanisms behind the evolution 
of dietary specialization are still debated. A central, but unanswered question is whether specialists 
generally gain fitness advantages on their resource compared to generalists, creating a trade‐off between 
the ability to use a broad range of resources and the fitness reached on each single one. However, 
empirical tests so far are restricted to few species and results are equivocal. In order to investigate if 
establishment success, a measure of total fitness, is higher in specialized species, we used a large dataset 
of intentional biological control introductions of 351 species of parasitic and herbivorous insects from 43 
families to locations outside their native range. We show the existence of fitness trade‐offs in parasitoids; 
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in this species‐rich taxon, species with a restricted diet breadth establish better, indicating that fitness 
advantages are generally involved in the evolution of dietary specialization. Preliminary results concerning 
herbivores though do not suggest any obvious trade‐off. Implications of these findings for the evolution of 
specialization are discussed.  

 
 

23. Singer David 

Is everything everywhere? A metabarcoding approach to protist biogeography. 

David singer1, Edward A.D. Mitchell1, Jan Pawlowski2, Enrique Lara1 

1Laboratory, of soil Biology, University of Neuchâtel, Switzerland 

2Laboratory of Molecular Evolution and Ecology of Protist, University of Geneva 

 

The rules that shape community composition of free‐living microorganisms is a major and unsolved 
question in biology. Over the last decades, a heated debate has taken place about the existence or not of 
geographically influenced patterns among protists and micro‐organisms in general. Several factors 
potentially influence the dispersal and colonization potential of organisms, including life history, ecological 
niche and particular evolutionary history. Because these traits differ markedly among protist groups, we 
hypothesize that geographical distribution of taxa differs accordingly. We will focus on a particular and 
well‐defined microhabitat, the interstitial water associated with Sphagnum mosses, characterized by high 
moisture, low nutrient content and low pH, in order to reduce the variability of environmental filters. 

The aim of this project is to determine (1) which groups are cosmopolitan and which not, and (2) which 
traits are correlated to high dispersal capacities. Concretely, we will determine the distribution pattern of 
eukaryote phylotypes at different scales. (World, Europe, Switzerland) using Next Generation Sequencing. 
(Illumina sequencing of SSUrRNA gene v9 region). We will correlate community data to physicochemical 
and climatic data to evaluate environmental filters. Select and examine more precisely some key 
cosmopolitan and geographically restricted groups according to NGS’s results. Determine distribution at 
the species level using variable markers, taxon‐specific PCR protocols and a classical cloning‐sequencing 
approach. Identify the common traits of cosmopolitan and narrow endemic organisms (SEM, TEM, FISH, 
cultures). Characterize the “silent biosphere” with tRNA analysis, by comparison with diversity obtained 
through DNA sequencing. 

We expect to find a wide range of distribution patterns to find significant differences among the selected 
groups according to their dispersal strategies. In theory, small organisms with high encysting capacities, 
large population size and wide ecological niches should disperse further. 
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24. Ildikò Szelecz 

Testate amoebae in soil – their potential as an indicator of time since death. 

University of Neuchâtel, Laboratory of soil biology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

The estimation of the post‐mortem interval (PMI) ‐ the time between death and recovery of a body ‐ is 
crucial whenever events and circumstances of a death need to be reconstructed for legal investigations. In 
order to develop new and more precise forensic tools that can be used when medical and entomological 
methods become less and less applicable, we investigate the response of soil fauna to cadaveric fluids in 
litter and soil. The release of cadaveric material forms a cadaver decomposition island (CDI), which 
provides a large amount of heterotrophic activity on a relatively small terrestrial area. In two experiments 
we already investigated the response of the testate amoeba community to cadaveric fluids released from 
pig (Sus scrofa – 20kg) and roe deer (Capreolus capreolus – 20kg) carcasses. In the upcoming experiment 
(starting in May 2013) I plan to study the effects of a cadaver on the soil biota being a natural disturbance 
and also the potential of soil biota as indicators for forensic methods.  

 

25. Wismer Sharon 

Cleaner fish use predator species as social tools to reduce punishment. 

University of Neuchâtel, Laboratory of eco‐ethology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

Flexible behaviour is seen as a key cognitive adaptation to a complex social environment. Generalized rule 
application promotes flexible behaviour by allowing individuals to adjust quickly to environmental changes 
through generalization of previous learning. Here, we show that bluestreak cleaner wrasse (Labroides 
dimidiatus) use generalized rule application in their complex interspecific social interactions with ‘client’ 
reef fish. Cleaners remove ectoparasites from clients, but prefer to feed on client mucus (constituting 
cheating). Cheating behavior often results in the client aggressively chasing the cleaner, who in response, 
may seek ‘refuge’ with a nearby predator, by initiating an interaction and providing the predator with 
tactile stimulation. We simulated this social tool use scenario under laboratory conditions by training 
cleaners to approach a predator model, instead of a harmless fish model, in order to evade punishment 
from a ‘cheated’ client model. During consecutive exposure to new species model pairs, cleaners 
demonstrated generalization of the ‘predators‐are‐safe‐havens’ rule by rapidly satisfying learning criteria. 
However, cleaners did not further generalize to a ‘one‐of‐two‐stimuli‐presents‐a‐safe‐haven’ rule, as they 
failed to solve the task when a harmless fish offered refuge. Cleaners applied social tool use to reduce 
punishment but not to increase cheating. Our results emphasize the importance of ecologically relevant 
experiments to uncover complex cognitive processes in non‐human animals. 
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26. Wubs Matthias 

Partner control mechanisms in pair-wise cooperative interactions: empirically-
informed models. 

University of Neuchâtel, Laboratory of eco‐ethology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

In recent years there has been an increasing interest in the evolution and maintenance of cooperation. As 
a result, many partner control mechanisms have been hypothesized that can stabilise cooperative 
behaviour among unrelated individuals. For example, focal individuals can respond to a cheating partner 
by respond cheating, leaving the partner, or resort to punishment. 

Although these mechanisms have been studied intensively, a comparison of the strengths and weaknesses 
of different mechanisms has yet to be made. One can imagine that in a large population, the simplest 
solution is to leave a cheating partner in search of a more cooperative one, instead of resorting to costly 
punishment. However, in smaller and more structured populations this option may be less viable, since all 
other individuals may already be tied in a partnership. 

Additional factors that may well influence the usefulness of alternative partner control mechanisms are 
asymmetries, such as hierarchy or strength. Although a high‐ranked or stronger individual may punish 
partners to increase their cooperative behaviour, the reverse may not always be an option (a weaker 
individual punishing the stronger one). Using empirically informed models, I will make an attempt to 
discover the relative usefulness of different partner control mechanisms in different situations. 

 

27. Xu Hao 

The communication of  braconid parasitoids. 

University of Neuchâtel, Institue of biology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 
 

Braconid wasps are very important natural enemies in biological control of many pests, especially of 
Lepidoptera. Females generally communicate with males by the chemicals; i.e. through pheromones. 
Pheromones include not only the volatiles that attract the opposite sex over a long distance, but also 
compounds that, at close range, elicit mating behavior like wing fanning and mounting by males. My 
research involves three steps: First, we used three braconid wasps: Cotesia glomerata, Cotesia 
marginiventris and Microplitis rufiventris to test the existence of female‐produced pheromones that affect 
male behavior over a distance. Using six‐arm olfactometers, we found for all three species that virgin 
females produce volatiles that attract males, while mated females were not attractive at all, even less so 
than males or clean air. This implies that mated females do not attract males to mate again, which is in 
accordance with the notion that many female wasps just mate once during their lifetime. Second, to test 
for possible repellency after mating, we combined the volatiles of mated Cotesia glomerata females with 
those from virgin females and found this combination to be far less attractive than the volatiles from virgin 
females alone. Hence, mated females from Cotesia glomerata are indeed repellent to males. Third, we 
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tried to extract and analyze pheromones from Cotesia glomerata using three different methods: Solid 
Phase Micro Extraction (SPME), solvent extracts from dichloromethane, hexane or methanol and Super‐Q. 
We found SPME and Super‐Q to be the most practical ways to obtain volatiles from the wasps, and we 
detected two specific chemicals that are specifically emitted by virgin females. Based on solvent extracts, 
we found the hexane and methanol were better than dichloromethane in extracting pheromones of 
Cotesia glomerata. The second and third steps have mainly been tested with the Cotesia glomerata at 
present. We will complete similar tests with the other wasps. For the identification of the attractive and 
repellent pheromone compounds I will also use electro‐antennogram (EAG) technology. Further follow‐up 
work will compare the pheromone responses among different parasitoid species and we will compare 
responsiveness of parasitoid males to pheromones with the responsiveness of females to host location 
cues. 

 

28. Zeller Michael 

Resource ecology of host-parasite interactions and evolution. 

University of Neuchâtel, Institute of biology, Emile‐Argand 11, 2000 Neuchatel, Switzerland 

 

The tropical and subtropical mosquito Aedes aegypti is the major vector of dengue and yellow fever. 
Vavraia culicis is a natural, endocellular, horizontally transmitted parasite belonging to the phylum of 
microsporidia with relatively high prevalence rates in Aedes aegypti and other mosquito species. There are 
many ways in which a host can respond evolutionary to reductions in survival and reproduction due to 
parasitism. Evolving physiological, morphological, or behavioral mechanisms of resistance to infection are 
such adaptations, but they are associated with costs. Another more surprising tactic is possible as well. In 
the presence of a parasite, hosts, which reproduce slightly sooner may be at a selective advantage. They 
can on one hand evade parasitism in time and on the other hand, when parasitized, reduce the impact of 
the parasite on survival and reproductive success. The development of resistances and changes in life 
history are both costly and most probably traded‐off. In an evolution‐experiment, where parasites cannot 
evolve in response to hosts, we will study the defense strategies of hosts when faced to parasites under 
different food conditions. We expect the development of resistances and an evolutionary change in life‐
history strategy towards earlier maturation. These two strategies might be traded‐off under food 
restriction. With this experiment we hope to be able to quantify the evolution of life history traits in 
response to parasites and resources. 
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29. Zemanovaa Miriam 

Molecular ecology of the Arion slug invasion 

Miriam Zemanovaa,b, Eva Knopb, Gerald Heckela,c 
a Computational and Molecular Population Genetics (CMPG), Institute of Ecology and Evolution, University 
of Bern, Baltzerstrasse 6, CH‐3012 Bern 
b Community Ecology, Institute of Ecology and Evolution, University of Bern, Baltzerstrasse 6, CH‐ 3012 
Bern 
c Swiss Institute of Bioinformatics, Genopode, CH‐1015 Lausanne  
 

One of the major threats to global biodiversity is the invasion by alien species. Their control and 
management might be the greatest challenge for ecologists now and in the future. The slug Arion 
lusitanicus (syn. A. vulgaris) is one of the hundred most invasive alien species in Europe. It is assumed to 
have originated from the Iberian peninsula and has been introduced to many European and American 
countries in recent decades. It causes significant economic losses in agriculture and horticulture, and it 
strongly affects native related species probably by competition or hybridization. A. lusitanicus belongs to a 
complex of morphologically very similar species, which also includes A. rufus and A. ater. In this project, 
phylogenetic, population genetics and experimental approaches are used to determine the origin and 
route of the Arion invasion and the mechanisms of the invasion success. The initial phase of the project 
has shown surprisingly large genetic divergence at different marker loci among often syntopically 
occurring Arion slugs. A. lusitanicus appears to be much less diverse than the native A. rufus throughout 
most of the range. This is consistent with a current invasion of Europe and Switzerland by A. lusitanicus 
during which repeated bottlenecks and founder events are expected to lead to a reduction in genetic 
diversity. Further analyses will aim to identify the scope for introgressive hybridization between taxa and 
to characterize ecological parameters contributing to the success of the invasive slug.  

 

 


