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1 FOREWORDS 
 
So, here we are! The Centre of Excellence in Biological Interactions was awarded to us by the Academy of 
Finland six years ago, and now you are holding the last report in your hands. It is time to look back, and reflect 
over what we have achieved. The generous, six years of funding to our unit has been of great importance, and 
given us the possibility to take more risks, conduct ambitious projects, make longer contracts, encourage young 
PIs to start their own projects, and start new collaborations and interdisciplinary projects.  But did we do better 
together than we would have done separately, if the research groups had been funded instead? And if yes, why? 
We believe this is the case, and indeed, we have some data to show that we were worth funding. 

So far 33 PhD students have graduated from CoE and we have published 382 refereed publications. A 
recent evaluation conducted by the Academy of Finland concluded that the average impact factor of publications 
from CoEs are on average two points higher than among scientists from same disciplines who worked outside 
CoE’s. So far, the average impact factor of publications from our CoE in 2017 is 5.97, which is very impressive 
for the discipline of Ecology and evolutionary biology.  

On October 4th, the journal Nature wrote an editorial titled ‘Science without walls is good for all’. This 
editorial commented on two bibliometric analyses, showing that mobility among scientists boosts the science 
that follows, and simultaneously the scientists also do retain ties with their place of origin. Within-country mobility 
was similarly found advantageous. 

Obviously, it is not the moving per se (defined as dragging oneself and one’s “stuff” to a new place) that 
counts, but the contacts one makes. The success of our CoE shows that we have managed not only to make 
people move, and to visit, but also that we are reaping the rewards already. Indeed, we have funded 23 different 
nationalities, we have organized 81 visits to the CoE, and countless visits between groups within the CoE. In the 
beginning most movement took place the individual labs, but towards the end a growing number of young group 
members had also forged contacts internationally, and nationally (on their own). The CoE itself has also 
generated new collaboration projects within Finland. For example, without this funding, the collaboration 
between Heikki Helanterä (UH) and Mikael Puurtinen (JyU) on inclusive fitness theory and the evolution of 
eusociality, would not have been possible, and the thesis by Petri Rautiala, which was awarded by OIKOS prize 
for the best PhD thesis in ecology and evolutionary biology in 2016, would never have seen the light. Nina 
Gerber, originally from Solothurn, would never have defended a joint PhD where both Finnish and Swiss 
requirements are fulfilled. Without the move of Dalial Freitak to work in Jyväskylä and Helsinki, the pending 
patent for a vaccine against the disease that ravage honey bees would not have seen the light. This was a result 
of a happy meeting between her and Heli Salmela, who studies vitellogenin in all its forms and functions.  

These examples illustrates that the ambition and quality of work does not depend on physical proximity 
to the large research centres of the world, but it does depend on a supportive environment, good and constructive 
interactions within each department, as well as the willingness to form links with researchers elsewhere. 
Naturally, it also requires sufficient and continuous funding. 

Our CoE has not only allowed many young scientists to obtain their doctoral degrees, but it has also 
allowed the continued career development into established independent researchers. In the last year of the CoE 
four young scientists, Dalial Freitak, Jonna Kulmuni, Rose Thorogood, and Heli Salmela have all achieved the 
official status as PIs at the University of Helsinki. They have all obtained their own independent funding and are 
in the process of starting their own research groups. Rose Thorogood also was nominated to one of the five 
tenure track positions in general biosciences (competing with top molecular biologists). Lotta-Riina Sundberg, 
whose project “Evolution and expression of virulence: new methods to treat and prevent disease outbreaks 
without antibiotics” was “kicked-off” by the help of CoE funding, was selected to be one of the key projects by 
the Academy of Finland. She also received significant funding from the EU (Bonus-funding) and Erkko 
foundation, all of which has clearly showed that we “bet on the right horse”.  

The last six years have been incredibly fun and rewarding; the possibility to lead the centre, and the 
possibility to work every day with bright young people who love their jobs has been a privilege. Thank you for all 
these years. Keep asking, stay curious, desire to always learn more, believe in yourself, fly high! 
 
With love 
Johanna, Lotta and Hanna  
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2 RESEARCH OUTPUT IN NUMBERS AND HIGHLIGHTS IN 2016–2017 
 
The era of the CoE is approaching its end and it is time to wrap up our achievements during the past two years. 
In this chapter, we give a brief overview of our activities, and examples of the impacts of the CoE within and 
beyond academia. The complete lists of activities can be found in chapters 5–12. 

In 2016, the CoE published 60 peer-reviewed scientific articles. This included papers which were 
published in high-profile journals such as Trends in Ecology & Evolution, Genome Biology, Nature 
Communications, Biological Reviews, and Current Biology (average 5 year impact factor: 4.776 (se = 0.4136)). 
The number and quality of publications in 2017, which covers the period of 1.1.–30.9., seems to be even higher 
than in the previous years, with the average 5 year impact factor of 68 publications being 5.959 (se = 0.7613). 
In addition to these publications, research findings were commuicated to academic audiences at national and 
international conferences (Table 1). 

CoE researchers were heavily involved in research collaboration with national and international research 
institutions and universities. The CoE currently (i.e. 2016–2017) has collaborators from 15 countries in total of 
78 projects. The majority of collaborators from Finland (38 %), followed by the rest of Europe (48 %). These 
collaborations have resulted in a large number of co-authored publications. 80–86 % of publications, 
international or national, were co-authored with researchers outside the CoE, and most of the publications (over 
70 %) were multi-institutional. Within the CoE, researchers collaborate extensively both within and outside their 
own university. For example, the collaboration between theoretical work conducted in Zurich and empirical work 
conducted in Helsinki and Jyväskylä has expanded and resulted in several nice outcomes e.g. the recently 
accepted publication to Nature Ecology and Evolution (Thorogood et al, in press). Moreover, there have been 
three joinly supervised PhD thesis (2 between Jyväskylä and Helsinki and one between Zürich and Jyväskylä) 
which nicely illustrates the great synergy of the CoE program. 

During the reporting period, CoE researchers received considerable competitive funding in 2016–17. The 
sum of a granted funding ranged from 24 000 to 950 000 € (c. 27 350–1 082 620 USD), amounting to 3.2 million 
euros (c. 3.7 million USD). Funding was awarded to 14 projects. For example, the Academy of Finland awarded 
an Academy Fellowship to Matti Jalasvuori, research project funding to Leena Lindström and Lotta-Riina 
Sundberg as well as Research posts as Postdoctoral Researchers to Jonna Kulmuni and Ossi Nokelainen. Other 
funding agencies were Emil Aaltonen Foundation, the Finnish Cultural Foundation, Kone Foundation, Olvi 
Foundation, and TEKES (the Finnish Funding Agency for Innovation). In addition to these, the Norwegian 
Research Council granted funding for a project “Launching the first vaccination programs for a beneficial, 
pollinating insect” in which Dalial Freitak is one of the principal investigators. The University of Helsinki appointed 
Rose Thorogood as HiLIFE Fellow which was a highly competed tenure position in the discipline of life sciences. 

Awards and prizes acknowledged the quality of research and activity in outreaches undertaken by the 
CoE researchers. The most significant one was the Finnish Cultural Foundation’s award for outstanding cultural 
achievement, which was awarded to Hanna Kokko in 2016. Tiedonvalo-award by the University of Jyväskylä 
was given to the CoE in two consecutive years. In 2016, an award was given to Johanna Mappes in recognition 
for her active involvement in scientific communication in social media and in 2017, and to Matti Jalasvuori in 
recognition for his contribution to science popularization. Matti was also awarded the Ellen and Artturi Nyyssönen 
Foundation’s award as a recognition for his research and international research collaboration. Leena Lindström 
received an ASLA-Fulbright Research Grant for a Senior Scholar, which is an internationally recognised grant 
and enables her to do 4-months research visit to University of Vermont. Posters, and oral presentations made 
by our doctoral students and early-career researchers also recived prizes in a range of scientific conferences. 
Furthermore, Petri Rautiala’s doctoral thesis “Developments in the evolutionary theory of social interactions" 
won OIKOS Finland prize for the best PhD thesis in ecology and evolutionary biology in 2016 and Katja Rönkä’s 
publication "Putting Parasemia in its phylogenetic place: a molecular analysis of the subtribe Arctiina 
(Lepidoptera)" was selected by the Finnish Lepidopterological Society as the best Lepidoptera-related 
publication of the year 2016. 

Measures, such as attracting visiting staff to the CoE, being invited as a speaker at a conference, 
appointments to the editorial boards of journals, peer evaluation committees of funding applications and to other 
scientific expert positions, also demonstrated the CoE members’ reputation and recognition among their peers. 
At their own university, the CoE members actively took part in a variety of administrative responsibilities. They 
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served, among other things, as a vice dean, as a member of the steering board of the Doctoral Programme, the 
department’s steering group and the University board, and as a vice heads of the department. 

The CoE members made important contributions to the academic education, teaching at all levels and 
supervising theses. In 2016, a total of 9 doctoral degrees was completed under supervision of the CoE. 
Undergraduate students also got hands-on experience in research when the CoE provided opportunities for 
them to do Bachelor’s and Master’s thesis, to work or to do an internship in a research group. Furthermore, the 
members served as pre-examiners and opponents of PhD thesis as well as examiners of Bachelor’s and 
Master’s thesis. 

The CoE was engaged in activities aimed at the general public. Examples of science outreach activities 
include giving lectures directed to the general public, being interviewed by the media, and organising events. 
For example, the CoE took part in the European Researchers’ Night, which was organised in September 2016 
and 2017. During the event, the public had an opportunity to learn about research done in the CoE through 
meeting researchers and visiting workshops in Jyväskylä. The European Researchers’ Night was a success. 
The event had over 12 000 visitors in 2017 which was twice as much as in previous year (Fig. 2.1.). In 2017, 
Emily Burdfield-Steel, Aigi Margus, Carita Lindsted-Kareksela and their colleagues got funding from ESEB to 
runworkshops for students and the public. Their attractions (Pokemon evolution, the Invasion game and the 
Aposematism game) attracted 999 visitors which was the second highest number among all attractions in 
Finland! The goal of the workshops is to improve school student’s knowledge and understanding of science, in 
particular evolution. Other local attractions by several CoE researchers provided an opportunity to share 
research with the public. Nina Gerber designed comics about her research for an exhibition at the Zoological 
Museum in Bern, and Unni Pulliainen planned a poster on ants for a nature trail at Lammi Biological Station. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.1. The European Researchers’ Night 2017 in Jyväskylä. 
  



 7 
 

Table 1. Summary of activities in the CoE in years 2016–17. 

Activity 2016 2017 
PUBLICATIONS   

Journal articles 56 59 
Reviews 4 9 
Book sections in research books 1 8 
Non-refereed scientific articles  5 
Book sections (non-refereed)  3 
Popularised article, newspaper article  2 
Patent notifications 1  
Invention disclosure  1 

DEGREES   
Doctoral degree 9 3 
MSc degree 10 11 
Bachelor’s degree 2 3 

PRESENTATIONS IN SCIENTIFIC CONFERENCES AND WORKSHOPS   
Oral presentations 42 32
Poster presentations 21 29 
Invited oral presentations 28 51 

COMMUNICATION TO OTHER THAN THE SCIENTIFIC COMMUNITY    
Newspaper/magazine articles and interviews 8 3 
Lecture directed to the general public 6 2
News in webpages 1 8 
News in newspaper 0 3 
Interviews published in webpages 12 6
Social media 1 2 
TV and radio programme 10 2 
Other communication of information 6 7

SCIENTIFIC EXPERT POSITIONS   
Preexamination of PhD thesis 4 2 
Opponent of PhD Thesis 3 3 
Reviewer of PhD Thesis 0 0 
A member of a dissertation committee (abroad) 2 4
Evaluation of academic/scientific competence 4 4 
Member of international peer evaluation committees of funding applications 6 8 
Membership in national or international expert groups, evaluation or steering committees, and other 
expert duties 

1 1 

Positions as editor-in-chief, editor, or member of editorial boards of scientific and scholarly journals and 
publication series 

4 6 

Administrative responsibilities at higher education institutions or at research organisations, 
responsibilities in the higher education community 

14 13 

Member of a board of a society 4 6 
Awards, prizes and honours 5 10 
Other activity 13 5 

MOBILITY (conferences not included)   
Visits from the CoE 19 20 
Visits to the CoE 15 13 

INTERNATIONAL AND NATIONAL COOPERATION (the number of partners) 2016–2017 
Within the CoE 7 

76 
46 

International cooperation outside the CoE 
National cooperation outside the CoE  
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3 RESEARCH PROJECTS 
 
3.1 Genomics of insect societies – phenotypic plasticity and metagenomics 
 
Gene expression and phenotypic plasticity are at the heart of social evolution. Queens and workers in eusocial 
insects develop from similar genome sequences, which means that their dramatic phenotypic differences are 
due to differential gene expression. We study the evolutionary causes and consequences of these gene 
expression differences. First, we use comparative transcriptomics in ants to understand how variable the caste 
biased gene set is among species, and how the gene expression networks underlying caste differences evolve. 
Second, in order to understand the plasticity in gene expression in more detail, we study the context dependency 
of gene expression patterns, and the genomic underpinnings of both short term variation in phenotypes among 
individuals within nests, but also social variation among colonies. Third, we investigate microbiota and viruses 
as an essential component of the metagenomes of ant nests. 
 
Highlights 2016–2017 
Our comparative ant transcriptomics data set with 15 species is the largest of its kind at the moment (Morandin 
et al. 2016, 2017). The finding that that highly conserved networks of genes underlie caste differences is currently 
being followed up by studies of methylation effects on gene expression, and variation in caste specific gene 
networks across species. This data also opened new vistas into understanding caste antagonistic fitness 
variation and its relation to gene expression (Morandin et al. 2017, Fig. 3.1.1.), as we show how evolutionary 
rates of genes are correlated with the features determining their coupled expression across castes. 

Our finding that caste biased gene expression is highly sensitive to life stage in Formica exsecta 
(Morandin et al. 2015), has lead to further studies of context specific variation in gene expression. We have 
shown that the regulation of gene methylation in workers is sensitive to chemical queen signals present in the 
colonies of ants and bees (Holman et al. 2016), and the transcriptomic response to such variation is currently 
being analysed in two ant and two bee species. 

The transcriptome and genome of our model species F. exsecta are finished, and ready for publication. 
The former has been used to analyse viruses present in the colonies, and the latter investigated with a special 
focus on bacterial symbionts, such as Wolbachia, and incorporation of symbiont sequences in the genome has 
been revealed. 
 
Researchers: PI Heikki Helanterä; PI Lotta Sundström, PI Jonna Kulmuni, postdoctoral researchers Helena 
Johansson, doctoral students Claire Morandin (finished 9/2015, now a postdoctoral researcher), Kishor 
Dhaygude & Stafva Lindström, MSc student Anna Hietala. 
 
Collaborators: Alexander Mikheyev (OIST Japan), Jessica Purcell, Alan Brelsford (UC Riverside), Michel 
Chapuista (University of Lausanne), Jes S. Pedersen (CSE Copenhagen), Luke Holman (first ANU, now 
University of Melbourne), Kalevi Trontti (University Helsinki), Christopher Wheat (University of Stockholm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.1.1. Formica exsecta says “Hi”!  
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3.2 Social evolution and host-parasite interactions – interactions at the level of genes and 
individuals 

 
Environmental differences, and caste-specific life history trajectories mediate variation in adaptive responses, 
which also should be reflected in patterns of gene expression. Starvation is one of the most common and severe 
stressors, and forces the starved individual to allocate resources only to the most essential processes. This 
creates energetic trade-offs which can lead to many secondary challenges for the individual. Additional 
stressors, such as pathogen exposure, will exacerbate these effects by placing demands on defence reactions 
at the physiological, behavioural and social levels. We have approached these questions with a combination of 
behavioural experiments and genetic as well as physiological measurements. 
 
Highlights 2016–2017 
In our two papers, published in PLoSONE and Myrmecological news, we explore caste dependent differences 
in pathogen resistance and gene expression, and environmentally induced plasticity in patterns of gene 
expression in the ant Formica exsecta. We found that populations in different environments respond differently 
to changes in humidity and temperature, and that these responses also are manifest in gene expression 
patterns. We also found that pathogen exposure induces age- and caste-dependent differences in both survival 
and patterns of gene expression. Finally, we found that the reaction norms with respect to gene expression, 
under starvation in combination with exposure to a lethal pathogen, differs with the time of the season (Fig. 
3.2.1.). 

Our doctoral student, Dimitri Stucki has successfully defended his PhD thesis on this topic. A second PhD 
student, Unni Pulliainen, has just returned from her maternity leave. Her thesis work is advancing extremely well, 
with the first paper well under way, alongside new exciting findings of how ant larvae can act in colony defence 
against social parasites. Nick Bos has moved out of academia, and secured a permanent position in a new 
company that builds equipment for scientific research (Neurotar). 
 
Researchers: PI Liselotte Sundström; doctoral students Dimitri Stucki & Unni Pulliainen 
 
 
 

 
 
Fig. 3.2.1. Gene expression towards one lethal pathogen, one non-lethal pathogen, a benign gut bacterium at two time points in the 
season – midsummer and late summer. 
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3.3 Dispersal and inbreeding in fragmented landscapes 
 
Sociality is inexorably entwined with the study of population structure, yet very few studies have found evidence 
for inbreeding in natural populations of social insects. One explanation may be that inbreeding indeed is rare in 
social insects, owing to behaviours such as sex-biased dispersal, long dispersal distances and multiple mating. 
In our long-term study of the ant Formica exsecta we have, however, found that inbreeding is rife, which raises 
the question as to what degree this results in inbreeding depression. In our earlier studies, we have identified 
negative fitness effects for an array of traits, such as colony longevity, colony productivity, and immune functions. 
A crucial question is whether such populations are on a path towards extinction, owing to compromised 
performance in terms of colony productivity and escalated levels of inbreeding. Pedigree data from a natural 
population monitored since 1993 shows that the dispersal ranges of queens and males of the ant Formica 
exsecta are extremely limited (median ca 60 m for queens and 120 m for males) (Vitikainen et al. 2015). 
 
Highlights 2016–2017 
We used DNA microsatellite data from ca 150 colonies across 20 years, and RADseq data from 60 colonies 
across 15 years, and show that inbreeding begets more inbreeding (Fig. 3.3.1.). In an upcoming manuscript 
(Sundström et al.) we collate the data on inbreeding, population demography, and fitness correlates to show that 
this manifests itself as an overall increase in inbreeding across the 20 years of study. We will discuss this from 
the perspective of population extinction vortices. 
 
Researchers: PI Liselotte Sundström, Dr. Emma Vitikainen (University of Exeter), postdoctoral researcher 
Helena Johansson 
 
References 
Vitikainen E., Haag-Liautard C. & Sundström L. 2015. Natal dispersal, mating patterns, and inbreeding in the ant Formica exsecta. 

The American Naturalist 186: 716–727. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.3.1. Measures of inbreeding using DNA-microsatellite data and RADseq data on colonies born in the years 1993-2015. For the 
microsatellite data on average 12 individuals were analysed per colony, whereas a single individual was used per colony for the 
RADseq data. 
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. 
3.4 SpecIAnt: Speciation in ants 
 
Darwin puzzled over the origin of new species and it is still one of the key questions in evolutionary biology. The 
speciation process is now widely considered as a continuum from initial population divergence to reproductive 
isolation. New species are formed when populations are reproductively isolated, i.e. they do not interbreed and 
exchange genetic material. However, the genes underlying reproductive isolation and the genomic architecture 
of speciation are unknown in many systems. Moreover, a recent but largely unexplored idea is that not only 
genetic, but also epigenetic mechanisms may contribute to the build-up of reproductive isolation during 
speciation. This project elucidates both genomic and epigenetic factors by testing if, in addition to mutations in 
genes, epigenetics and gene expression are mechanisms that contribute to the build-up of reproductive isolation 
and the process of speciation. For these aims we are using a novel model system - the mound-building wood 
ants and their hybrids - combining large-scale data sets on genomes, gene expression and genome-wide 
methylation. 
 
Highlights in 2016–2017 
In our previous studies we have shown that hybridization is at the same time favoured and selected against in a 
wood ant population in Southern Finland. We are now mapping the genomic basis of hybrid breakdown and 
reproductive isolation using field collected samples and have recently identified few hundred candidate regions 
underlying reproductive isolation. At the same time we are analysing transcriptomic data to see if genomic and 
gene expression data reveal the same genes or gene pathways involved in reproductive isolation. Our previous 
studies have centred on a single hybrid population. Our recent study (Beresford et al. 2017) allows us to expand 
the work, as we have found multiple hybrid populations arising from several independent hybridization events in 
Southern Finland. The ant system has received interest among other speciation biologist which has resulted e.g. 
in a selected junior talk at the Gordon Conference for Speciation and invited manuscript for a special issue about 
sex chromosomes and speciation. In this manuscript (Ghenu et al. submitted) we parallel sex chromosomes and 
haplodiploids, suggesting that fitness conflicts, similar to those observed in the hybridizing ants, could contribute 
to the outstanding role of sex chromosomes as hotspots of genes involved in speciation. Recent successful 
grant applications (Societas Pro Fauna Fennica to JB, Marie Curie fellowship to JK, Academy post-doctoral 
fellowship to JK and HiLIFE fellowship to JK), allow us to continue and expand our work. 
 
Researchers: PI Jonna Kulmuni, doctoral student Jack Beresford, research assistant Lucy Pluckrose, intern 
Ann-Kristin Dicke (German exchange program DAAD) 
 
Collaborators: Professor Roger Butlin (University of Sheffield), PI Claudia Bank (Gulbeckian Institute, Portugal) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.4.1. Sampling in Hankoniemi. Fig. 3.4.2. Distribution of mitochondrial haplotypes of the hybridizing 

species (orange F. polyctena, blue F. aquilonia) within localities studied 
in Beresford et al. (2017).  
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3.5 Microbiome of social insects 
 
Coevolution can generate genetic variation among populations, and is hence important for processes such as 
divergence and speciation. Ants and their nests potentially harbour specialized microbial communities with which 
they interact over ecological and evolutionary timescales. Over ecological timescales we study spatial 
distribution and seasonal changes in microbial communities, interactions within communities, and between F. 
exsecta and the communities. Within the ant host, microbial pathogens may specialize on life stages or castes, 
or even integrate with the host. Here, our system consists of the host F. exsecta, three viruses and the bacteria 
Wolbachia. 
 
Highlights 2016–2017 
The genomes of two ant viruses were assembled from a transcriptome study, which also yielded sequence 
matches to bacteria and fungi associated with F. exsecta (Johansson et al. 2013). Three ant viruses have been 
further characterized, and their expression in different castes and different Formica ant species determined. The 
F. exsecta genome and its associated Wolbachia-strain(s) have been sequenced, and a transfer of Wolbachia 
fragments into the ant genome detected. Molecular community fingerprints of fungi and bacteria have been 
generated for nest material, (and surrounding soils) in a population of F. exsecta (~30 nests), sampled on 12 
occasions 2013–2015, and a subset of nests have also been sequenced with Illumina MiSeq. 
 
Researchers: Prof. Liselotte Sundström, post-doctoral researcher Helena Johansson, doctoral students Stafva 
Lindström & Kishor Dhaygude 
 
References 
Johansson H., Dhaygude K., Lindström S., Helanterä H. Sundstöm L. & Trontti K. 2013. A metatranscriptomic approach to the 

identification of microbiota associated with the ant 'Formica exsecta'. PloS ONE PloS ONE 8 (11): e79777. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3.5.1. Principal co-ordination analysis of bacterial (A) and fungal (B) communities show dissimilarity (p = 0.001) between the 
communities inside the F. exsecta nest mounds (black dots) when compared with reference soils (open dots). 
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3.6 Predator-prey interactions and maintance of color polymorphism 
 
Our research examines how the multidimensional nature of predator-prey relationships influences the co-
evolutionary dynamics between antagonists, specifically in the conditions that facilitate alternative evolutionary 
outcomes, such as trait polymorphism. In our system, the colour polymorphic wood tiger moth (Arctia 
plantaginis), we study behavior, sexual selection, genetics, and predator defense in order to understand the 
processes that shape signal polymorphism, anti-predator traits and divergence between populations. Such level 
of knowledge for a single species is particularly beneficial in a field where many species are studied with regards 
to a single trait alone. Our current focus is to investigate the causes and consequences of variation in defense 
in aposematic insects, the signal conditions in heterogeneous environments, how both predator and prey 
communities can influence selection on signaling prey and how prey can defend themselves against multiple 
types of predators. We also address some of these questions in other systems such as poison frogs and vipers. 
Our findings highlight the importance of understanding how multiple selection process work simultaneously thus 
facilitating the phenotypic variation we see in nature.  
 
Highlights 2016–2017 
In 2017, two large syntheses on animal coloration research were published. The Philosophical Transactions of 
Royal Society dedicated a theme issue to this topic, which also published the synthesis by Endler JA & Mappes 
J: The current and future state of animal coloration research. Two months later, 27 scientists including J. Mappes 
published a review “The biology of colour” in Science. The latter publication gathered over 1 000 reads in 
Research Gate in two weeks! Our long-term work about wood tiger moth chemical defences was published in 
Proceedings of the Royal Society of London B (Rojas et al. 2017). Results show that moths have target-specific 
chemical defence against birds and ants. This paper also attracted plenty of media attention.  
 
Molecular evolution of colour polymorphisms in wild populations 
We employ genomic methods to identify the molecular bases of colour polymorphism in the wood tiger moth 
(Arctia plantaginis), for which monomorphic and polymorphic populations exist. We aim to propose a theoretical 
framework of alternative hypotheses about how polymorphisms can be generated, maintained and prevented in 
wild populations. As our molecular tools, we have recently produced a high-coverage reference transcriptome 
of the tiger moth (Galarza et al. 2017), which allowed us to identify candidate genes involved in key ecological 
traits such as flying and dispersal of the wood tiger moth (Galarza et al. in prep). Moreover, we have initiated a 
collaboration with Prof. Chris Jiggins form Cambridge University (U.K.) to assemble a full reference genome for 
the tiger moth and develop single nucleotide polymorphism markers (SNPs) that will enable us to identify 
genotypes, follow their dynamics in the wild and connect them to the vast ecological knowledge of the species. 
With this integrated approach, we aim to propose a new theoretical framework about how polymorphisms can 
be generated, maintained and prevented in wild populations. 
 
Researchers: PI Johanna Mappes; postdoctoral researchers Emily Burdfield-Steel, Carita Lindstedt-Kareksela, 
Juan Galarza, Swanne Gordon, Ossi Nokelainen, Bibiana Rojas & Janne Valkonen; doctoral students Franzisca 
Dickel, Katja Rönkä & Liam Murphy; undergraduate students Burak Dogan, Francisko de Moraes Rezende, 
Henri Karjalainen & Annamari Sallinen. Laboratory technicians Helinä Nisu, Sari Viinikainen & Kaisa Suisto 
 
Collaborators: Prof. C. Jiggins (Cambridge); Prof. A. Kelber & Dr. O. Linde (Lund University), Dr. M. Henze (U. 
of Queensland), Prof. S. Schulz & PhD(c) M. Maczka (Technical University Braunschweig), M. Nielsen (U. of 
North Carolina), Dr. D. Kikuchi (U. of Arizona), Prof. J. Endler (Deakin University), Dr. R. Thorogood (U. of 
Helsinki), A/Prof. D. Kemp & Dr. T. White (Macquarie University), Dr. K. Umbers (Western Sydney University), 
Prof. A. Groot (U. of Amsterdam), M. Stevens (Exeter), T. Caro (US Davies). 
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3.7 Social environments and the coevolution of predators and prey 
 
Since the initial description of aposematism, it has remained a puzzle how a novel aposeme can evolve. This is 
because warning signals are only effective once a predator has learned to associate it with the cost of consuming 
the potential prey. The most effective warning signals, however, are conspicuous against the background. 
Consequently they are much easier for naïve predators to detect and kill than alternative cryptic forms. How can 
conspicuous warning signals multiply and reach fixation in the face of this higher predation risk? Using a 
community of Parid tits as our model predators, this project is investigating if social information enables predators 
to learn to associate signals and unpalatability more quickly than previously assumed.  
 
Highlights 2016–2017 
Thus far, we have demonstrated through a captive experiment that great tits (Parus major) observing a single 
encounter between a predator and a novel unpalatable prey item (using video playback) can lead to reduced 
predation compared to a cryptic phenotype, and that this effect persists and increases across days (Fig. 3.7.1) 
(Thorogood et al. in press). Hanna Kokko then helped to confirm the conclusions of this first experiment 
(Thorogood et al. in press) using mathematical models incorporating a spatial mosaic of predators and prey with 
migration among patches. We found that (1) social transmission can enable novel aposemes to research fixation 
more easily, even when the difference in search effort to detect alternative cryptic prey is small; and (2) that 
social transmission, coupled with movement of predators and prey, enables aposematism to fix at smaller initial 
population sizes than personal associative learning alone. 

We have also begun to compare predator learning among species. First, doctoral student Liisa 
Hämäläinen has confirmed that blue tits (Cyanistes caeruleus) respond to videos of a demonstrator by increasing 
their activity, and that they pay more attention to the videos of a demonstrator discovering distasteful prey, 
compared to palatable prey. However, in the later foraging task, only half of the individuals tested made their 
choice according to social information in the videos (Hämäläinen et al. 2017). This suggests that individuals vary 
greatly in how they use acquired social information in their foraging decisions, and that there may be differences 
among sympatric predator species. We are currently exploring why predator species, and individuals, vary in 
how they use information, and we will address how this works across a real predator community with a field 
experiment in 2018. 
 
Researchers: PI Rose Thorogood, PI Johanna Mappes, PI Hanna Kokko, doctoral student Liisa Hämäläinen 
(University of Cambridge, co-supervised by Johanna Mappes) 
 
Co-operation: Hannah Rowland (Max Planck Institute of Chemical Ecology), Will Hoppitt (University of Leeds, 
U.K.), Neeltje Boogert (University of Exeter, U.K.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.7.1. Graph of main results. Fig. 3.7.2. Photo of great tit watching video
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3.8 Kinship effects on birch seedling behavior 
 
The kin selection theory predicts that kinship, i.e. the genetic similarity among individuals affects their behavior 
so that cooperative behavior is more common among kin than strangers. The empirical tests of the theory have 
mostly focused on the social behavior of animals and microbes, largely neglecting plants. Plants however have 
many mechanisms for kin recognition and it is expected that kin recognition has evolved. When the kin selection 
theory was originally developed, the plant-specific features such as ecosystem-level delayed feedbacks through 
e.g. nutrient cycling, and community-level interactions with herbivores, pathogens and mutualists were not 
considered. Developing and testing the kin selection theory in this context is crucially important to better 
understand the ecological and evolutionary drivers of plant behavior and productivity. Plant seeds can germinate 
either as groups of siblings or groups of strangers. In such circumstances, plant responses to other individuals 
are likely to be a subject of kin selection. This is expected to show in plastic responses to light and nutrient 
competition, and herbivory. We use the commercially important deciduous tree Betula to test these ideas in a 
large-scale multi-year field experiment set up in 2015 on the Viikki experimental field facilities. Birch populations 
have high genetic variation and produce large amount of seeds, leading to dense groups of even-aged seedlings 
in opened habitat patches. In the experiment we manipulate the seedling group kinship and follow yearly growth, 
N allocation, dynamics of leaf senescence, and herbivory. The experimental approach is complemented with 
modelling of kinship effects with ESS and individual-based simulation approaches to develop the general theory 
and to provide predictions for disentangling the niche differentiation and kin recognition effects.   
 
Highlights 2016–2017 
At the moment we have almost completed the 3rd year measurements. The first results already reveal kinship 
effects. For example, kin groups have lower litter N content and higher N resorption during the autumn. Also, 
the complex, yearly variable herbivore community responded to kinship, but in a complex way. While the simplest 
predictions of the kin recognition theory are not met in the data, we are now considering in more detail the 
seedling growth dynamics from the tradeoff-driven perspective that e.g. nutrient and light competition has an 
age-dependent importance for seedling fitness. These empirical findings are now being implemented to the 
models. 
 
Researchers: PI Jouni Laakso, Drs. Juha Mikola, Heikki Helanterä, Jani Anttila, Tarja Silfver & Matti Rousi, MSc 
students Sanna Torvinen, Jussi-Pekka Laine & Janina Keskiniva 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3.8.1. The plant experimental site in 2017 in the Viikki fields. 
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3.9 Evolution of conflict and cooperation in human groups 
 
In this project we study factors influencing the levels of cooperation and competition in human groups, and are 
especially interested in the interplay of within-group cooperation and between-group competition. Questions like: 
“What maintains within-group cooperation in social dilemma situations?” have been researched extensively, both 
theoretically and empirically. However, most of this research considers processes in isolated, homogenous 
groups. In reality, human social interactions take place in an environment where there are multiple levels of 
organizational hierarchy, and where there is heterogeneity among individuals and groups. The central tenet of 
the research project is that in order to understand the evolutionary origins and the day-today processes of human 
social behavior and culture, the multiple levels of human organizational hierarchy must be given explicit 
consideration.  
 
Highlights in 2016–2017 
During the past two years, we launched new software for studying human learning strategies, especially 
individual vs. social learning. We carried out one experiment on the role of within and between-group competition 
on use of learning strategies in Jyväskylä, and another one on individual variation in learning styles in University 
of Groningen where Dr. Mikael Puurtinen spent the spring 2017. Dr. Stephen Heap visited the lab of Kevin 
Laland in St. Andrews in 2016, and conducted an experiment on context-dependent use of social information. 
Back in Jyväskylä, Dr. David Gordon carried out two experiments to study how asymmetries in power influence 
the dynamics of cooperation in human groups. Iida Heikkila graduated as Master of Science with her study on 
real-life cooperation in groups of school children, and earned the highest grade from her thesis. 
 
Researchers: PI Mikael Puurtinen, postdoctoral researchers Stephen Heap & David Gordon, MSc student Iida 
Heikkilä 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3.9.1. School children collecting thrash in a real-life study on factors affecting collective cooperation. 
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3.10 Evolutionary theory of social interactions 
 
Altruistic behaviour is an intriguing phenomenon in evolutionary biology because its emergence seems 
impossible to explain using fitness in the classical sense. Altruists sacrifice their own reproduction for the sake 
of others, and thus do not directly transmit their genes encoding the altruism to future generations. How this 
behaviour could nevertheless be selected for was explained by Hamilton (1964): when the beneficiaries are 
relatives carrying partly the same genes as the altruist, the actor gains ‘indirect fitness’ instead of direct individual 
fitness. However, the effects of population regulation and life-history traits (such as population sex ratio and 
general fecundity) on the evolution of reproductive altruism have not been explicitly considered. To further the 
theoretical understanding of the evolution of altruism, we have been studying how said factors affect the inclusive 
fitness costs and benefits of altruism. We have also extended our study to selection on differential expression 
of the genes underlying social behaviour depending on their parent-of-origin, i.e. genomic imprinting. 
 
Highlights 2016–2017 
Petri Rautiala defended his PhD thesis in 2016 with professor Stuart West from Oxford acting as opponent. The 
work made significant advances in the understanding of haplodiploid helping and associated behaviours. In 
addition to already published results, we found that risks associated with mating select for very high prevalence 
of virgin reproduction in non-social haplodiploid females, creating strong ‘split sex-ratios’ that promote the 
evolution of female helper castes. Adaptive voluntary virginity could have therefore been an intermediate step 
in the evolution of eusociality in haplodiploids. This work is provisionally accepted for publication in Evolution. 
Another interesting result we found is that the textbook argumentation for the failure of “haplodiploidy hypothesis” 
in populations with female-biased sex ratio is itself flawed, as it assumes that population growth rate changes 
with changing sex-ratio. If we make the biologically more realistic assumption that population growth rate is 
approximately zero over evolutionary timescales, haplodiploidy stably promotes the evolution of female helpers. 
The promoting effect arises for the increased competition among females in female-biased populations, which 
decreases the cost of reproductive altruism and makes helping thus more beneficial. 
 
Researchers: PI Mikael Puurtinen (Academy Research Fellow), PI Heikki Helanterä, PI Hanna Kokko (Prof.); 
Dr. Petri Rautiala 
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3.11 Spatial population genetics 
 
Population genetic research in the CoE includes studies on host-parasite systems in ants and the role of habitat 
instigating changes in ant dispersal. Genus Myrmica includes several species that have parasitic or preparasitic 
queen size morphs, making it a convenient model system for studying the evolution of permanent social 
parasitism. Species specializing in ephemeral habitats disperse actively and colonize newly emerged habitats 
effectively, but dispersal in stable habitat species is expected to be weaker. An ultimate example of weak 
dispersal are supercolonial ants, where new sexual offspring seldom disperse out of the supercolony and which 
are typically strongly genetically differentiated from their neighbouring populations. 
 
Highlights 2016–2017 
Our work has shown that queen morphs of M. rubra and M. ruginodis are at different stages on the route to 
obligate social parasitism (Fig. 3.11.1.). The microgyne morph of M. rubra is currently speciating from its 
macrogynous host, but M. ruginodis microgynes are an expression of alternative reproductive and life history 
strategies. Even though queen size is a heritable trait, queen morphs in M. ruginodis are not reproductively 
isolated and neither queen morph specializes in sexual reproduction. PhD Jana Wolf defended her PhD thesis 
on genetic and behavioural divergence of queen morphs in Myrmica ruginodis in October 2016. 

The common black ants Formica fusca and F. lemani specialize in short-lived successional habitats in 
boreal forests. Our results show that they are extremely vagile, forming near panmictic populations across large 
areas. Dispersal is male biased in most ants studied so far, but strong in both sexes in F. fusca and F. lemani. 

By comparing native supercolonial and multicolonial Formica ants, we have found that weak dispersal 
found in the former is a behavioral choice rather than a result of their physiological condition. Contrary to the 
expectation, we have shown that gene flow between F. pressilabris supercolonies and other local multicolonial 
populations is similar. Finally, we have shown that the newly described supercolonial ant, F. fennica, cannot be 
genetically distinguished from F. exsecta, the species it was separated from. Mats Ittonen has submitted his 
MSc thesis on genetic population structure of F. pressilabris in October 2017 and Sanja Hakala will submit her 
PhD thesis on dispersal of supercolonial ants by the end of 2018. 
 
Researchers: PI Perttu Seppä, PI Heikki Helanterä, PI Liselotte Sundström; postdoctoral researchers Helena 
Johansson, Jana Wolf; doctoral students Sanja Hakala, Janine Herrera & Vanessa Munoz, MSc student Mats 
Ittonen 
 
Collaborators: MSc P. Punttila (Finnish Environment Institute), Dr. Jouni Sorvari (University of Eastern Finland) 
 
 
 
 
 

 
 

Fig. 3.11.1. Stepping stone model for the evolution of obligate social parasitism. 
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3.12 Evolution of virulence and host-pathogen interactions 
 
Antagonistic coevolution theory suggests that parasites constantly 
evolve towards higher infectivity while hosts aim at limiting or preventing 
deleterious effects of infections through mechanisms of resistance. 
Theoretically, this can lead to continuous cycles of reciprocal 
evolutionary dynamics between host resistance and parasite infectivity, 
but direct evidence supporting this suggestion is scarce. We use 
bacteria and their viruses, phages, to study evolutionary dynamics of 
host-pathogen interactions. We have a specific focus on intensive 
farming environments, where the increased transmission opportunities 
create hot spots for accelerated pathogen evolution. Exploring the 
overlapping multirophic coevolutionary dynamics of eukaryote-
bacterium and bacterium-phage interactions is essential for 
understanding evolution of the host-pathogen relationship, and provides 
possibilities to develop sustainable disease management. 
 
Highlights 2016–2017 
We have used long-term (2007–2014) sampling of bacteria and phages to demonstrate the evolution of bacterial 
virulence in intensive aquaculture (Sundberg et al. 2016) and the molecular mechanisms underpinning the 
antagonistic coevolution of the phage-bacterium interaction (Laanto et al. 2017a). Intensive farming selects for 
more virulent and competitive bacterial strains. In addition to epidemiological features specific to farming 
environment (increased transmission opportunities, replacement of fish stocks), high resource levels (Penttinen 
et al. 2016, Kinnula et al. 2017a), and interactions between genetically different bacterial strains (Kinnula et al 
2017b) support selection of higher virulence. 

In the long term co-evolution study, bacteria were generally resistant to phages from the past and 
susceptible to phages isolated in years after bacterial isolation. Bacterial resistance selected for increased phage 
infectivity and host range, which is also associated with expansion of phage genome size. We identified two 
CRISPR loci in a (fish) pathogen(ic) Flavobacterium columnare: a type II-C locus with Cas9, and a recently 
discovered type VI-B locus with RNA-targeting Cas13b. Both CRISPR loci accumulate spacers under natural 
conditions, causing arms-race type changes in corresponding protospacer content in phage population. 

Exploring environmental viruses revealed a novel type of virus inhabiting lake Jyväsjärvi. This virus, FLiP, 
is the first known ssDNA virus with an internal lipid membrane enclosed in its/an icosahedral capsid (Laanto et 
al. 2017b). Whereas the genome showed limited sequence similarity to other known viruses, the major capsid 
protein fold elucidated at near-atomic resolution was found strikingly similar to that observed in dsDNA viruses 
of the PRD1–adenovirus lineage. This finding contrasts the current classification of viruses, accepted by the 
International Committee on the Taxonomy of Viruses (ICTV), and indicates that ssDNA and dsDNA viruses might 
share a common ancestor. 

Developing Helium Ion Microscopy (HIM) methods allowed, for the first time, visualization of virus-host 
interactions at sub-nanometer resolution in a native state without coating (Leppänen et al. 2017). Some of these 
images were used in the BBC4 documentary “Michael Mosley and the Superbugs”. HIM has possibilities in 
imaging fine details in viruses and virus-host interactions. This and the ability to mill bacterial colonies, individual 
cells and viruses with ion beams are likely to reveal the full potential of the method in future. 

Provided by grants from BONUS (604 000 €) and Academy of Finland (key project, 297 000 € and 
Academy researcher project 153 000 €), Jane and Aatos Erkko foundation (470 000 €) and European maritime 
and fisheries fund (15 000 €), Sundberg group will continue characterizing phage-bacterium interactions and 
coevolution for the following years. 
 
Researchers: PI Lotta-Riina Sundberg (Academy Research Fellow); postdoctoral researchers Gabriel Almeida, 
Roghaieh Ashrafi, Heidi Kunttu, Elina Laanto, Sari Mäntynen & Antti Vasala; Doctoral students Ville Hoikkala, 
Miika Leppänen & Anniina Runtuvuori 
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3.13 Modelling the ecology and evolution of environmentally growing pathogens 
 
We developed epidemiological theory to address the dynamics and evolution of diseases that are not obligate 
pathogens but can also grow outside the host environment (EOPs). These microbes face unpredictable 
environmental fluctuations, resource scarcity, competition, predation and parasitism as part of the normal food 
web. The multicellular host on the other hand represents a stable and extremely resource-rich environment for 
the microbe – the challenge is to overcome the immune system. Traditionally the EOP diseases have been 
considered as an evolutionary dead end and therefore just a curiosity. We question this thinking by considering 
that opportunists can re-enter the environmental food web after infection and thus affect the dynamics of the 
coupled system. We also consider under what conditions the pathogen virulence can evolve, given the prevalent 
trade-offs between outside host life alongside infectivity and virulence trade-offs. This presents a novel view on 
how new pathogens emerge. The modelling work is inspired by, and contributes to, the experimental work being 
conducted at the University of Jyväskylä (PIs Tarmo Ketola and Lotta-Riina Sundberg).  
 
Highlights 2016–2017 
Using invasion analyses, we have shown that environmental growth strategy can promote the evolution of high 
virulence because these pathogens are, at least partially, free of the virulence-transmission trade-off that is often 
faced by obligatory pathogens. This applies, for example, to the fish columnaris disease. The epidemiology of 
EOPs differs from obligatory diseases; for example, density-dependent environmental growth can promote 
outbreaks. Antagonistic environmental interactions between non-pathogenic organisms generally affect the 
stability of the dynamics and lower the density of EOPs. This can also prevent the extinction of the host species. 
We have also developed a mechanistic model describing a more realistic sigmoidal infectivity function for EOPs. 
Another important finding is that environmental fluctuations (cyclic or stochastic) have a key role explaining the 
dynamics of outbreaks.  

Recently, we have begun to research an idea that potential environmental pathogens can also be part of 
the multicellular diet, for example grazers of microbes. This can lead to condition and density-dependent “role 
reversal” where pathogens can infect multicellulars. Traditionally, predator-prey relationship is described by the 
type I-III monotonic and the type IV non-monotonic functional responses, the latter considering prey defences. 
The role reversal scenario is qualitatively different from these as the net effect is that the sign of the interaction 
can change. This has profound effect on the stability of the interaction and likely is a strong evolutionary driver 
for both interacting parties. 

The eradication of EOPs is often impossible with conventional methods that treat the host due to 
environmental growth. We have shown that decreasing resource levels and increasing biodiversity (competitors, 
predators and viral enemies) in the outside-host environment can be efficient in keeping the EOPs in check. The 
conditions under which it is successful depend on detailed knowledge of the biological system, and there is also 
a possibility that it results in undesired outcomes.  
 
Researchers: PI Jouni Laakso, Drs Jani Anttila & Ilona Merikanto, Academy Research Fellow Lasse 
Ruokolainen, Prof. Veijo Kaitala, MSc student Mikko Koivu-Jolma 
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3.14 Sexual reproduction: how much, when, why, and with whom? 
 
Understanding the evolution and maintenance of facultative sexuality is almost as queenly a problem as that of 
sex itself. All else being equal, sex is fatally inefficient compared to asex. However, the widespread success of 
sex suggests that all else is not equal, and asexuality is thought to be short-lived due to the costs of genetic 
homogeneity and limited adaptability. Facultative sex appears to have all the solutions, but remains uncommon, 
and its occurrence, persistence and distribution on the tree of life are not well understood. 
 
Our group addresses these related evolutionary enigmas using a mix of theoretical and empirical approaches. 
We initially worked on facultative sex at an organismal level, asking, for example, how sex allocation theory 
needs to be modified to account for the fact that females also have the option to reproduce asexually (potentially 
compromising male mating success). This has proven to be fertile ground for healthy interaction between theory 
and empirical work, with several MSs submitted to journals at present. Simultaneously, the acquisition of new 
group members has led to a new research direction. To a first approximation, sex gets the more facultative the 
smaller the organism; in unicellular organisms, sex is typically very rarely employed, meaning that genetic drift 
may become important, not only for nuclear genes but also for distributing mitochondria in novel ways between 
and within lineages. We are currently working on pointing out that the assumptions regarding life cycles (e.g. do 
males exist, is the system isogamous, or perhaps hermaphroditic?) matter hugely for the evolution of rates of 
sex (Booksmythe & Kokko), and also on the consequences of rates of sex for the evolution of mating types. 
 
Most isogamous organisms have two mating types, but e.g. Tetrahymena thermophila has 7, and the fungus 
Schizophyllum commune boasts approximately 20’000. We are currently finalizing a MS (Constable & Kokko) 
showing that the rate of sex (once every n generations, where n is often large) is expected to have strong 
predictive power regarding the number of mating types that can be expected to be maintained in a given species. 
We have also established a healthy collaboration between the previously ‘organismal-only’ PhD projects (that 
of A. Tilquin) and the mitochondrially oriented researchers such as A. Radzvilavicius and J. Christie; simulations 
are underway evaluating various hypothetical conditions that existed when eukaryotic sex first arose — with 
mitochondrial function potentially playing a role in explaining why cell fusion, before the evolution of uniparental 
inheritance of mitochondria, may have been beneficial in the first place. 
 
Highlights 2016–2017 
Isobel Booksmythe finished her postdoctoral studies in Zurich and won independent funding (a DECRA 
fellowship) to move to Australia, where she will set up her own laboratory continuing to work with Daphnia. 
Joshua Christie consequently joined the ‘Kokkonuts’, and very quickly acquired his own funding to stay for 
longer; this has meant there has been funding to augment the sex group with short-term visitor A. Radzvilavicius, 
and a postdoc George Constable. The first paper that A. Radzvilavicius completed with us was chosen, by the 
editors of the journal Genetics, as one of the journal ‘highlights’. 
 
Researchers: PI Prof. Hanna Kokko; post-doctoral researchers Isobel Booksmythe, George Constable, Arunas 
Radzvilavicius, Joshua Christie; doctoral students Nina Gerber & Anaïs Tilquin 
 
 
 
 
 
 
 
 
 
 
 
  



22 
 

3.15 Antibiotic resistance: understanding the problem in an attempt to find potential solutions 
 
The number of antibiotic resistant infections are continuously increasing worldwide and, thus, the problems 
caused by 'super bacteria' have been declared as one of the most acute problems of modern health care. We 
are doing both basic and applied research with multi-drug resistant bacteria acquired from hospitals across the 
world. Namely, we investigate why some Klebsiella pneumoniae strains have become epidemic whereas other 
equally resistant strains have not. Further, we are developing ways to prevent the spread of antibiotic resistances 
by utilizing selection pressure against conjugation, to cure ESBL-carriage via CRISPR/Cas9 based system and 
to treat antibiotic resistant bacterial infections with bacteriophages and withthe biofilm-degrading enzymes they 
encode. 

We utilize experimental evolution, genomics, genetic engineering, different microscopy techniques and 
computational simulations to approach the research questions. Our key collaborators can be found from the 
University of Cambridge, University of Helsinki, Karolinska Institute, University of Exeter and Pasteur Institute. 
 
Highlights 2016–2017 
Highlights include received funding from the Academy of Finland, Emil Aaltonen Foundation and co-operation 
in funding from Medical Research Council (UK) with University of Exeter. MJ is also visiting University of 
Cambridge in 2017. 
 
Researchers: PI Academy Research Fellow Matti Jalasvuori, Postdoctoral researcher Reetta Penttinen, doctoral 
students Pilvi Ruotsalainen & Katariina Koskinen. 
 
Alumni: Dr. Ville Ojala (graduated in 2016), Dr. Sari Mattila (graduated in 2016) 
 
 
 
 
 
 
 
 

 
Fig. 3.15.1. Our group had an international food evening in September where our Indian 
and Spanish visitors designed the menu. 
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3.16 PrimeBEE: Developing an edible vaccination against microbial diseases in honey bees 
 
Pollination of crops and production of honey by honey bees is a world-wide business affected severely by a 
decline in pollinator numbers due to diseases. Pollination services alone are worth almost 40 Mio Euros in EU 
and US. 80 % of our crops and wild plants are dependent on pollination, this creates a direct need for a solution 
to stop the decline in pollinator populations. Historically, vaccination of beneficial insects, such as honey bees 
and ssilkworms, was deemed unfeasible since these animals lack an antibody-based, acquired immune system. 
Yet, a breakthrough made by us in understanding immune priming in honey bees indicates that insect mothers 
can vaccinate their offspring against diseases by transferring fragments of bacterial cell walls (immune elicitors) 
to eggs during oogenesis (Freitak et al. 2014, Salmela et al. 2015). This phenomenon coined as trans-
generational immune priming, was first observed a decade ago, but the mechanism remained poorly understood. 
We studied immune priming in honey bees, and discovered that queens use the protein vitellogenin to transfer 
immune elicitors to their eggs. This has allowed us to formulate a concept for insect vaccination. 
 
Highlights 2016–2017 
 - Funding from TEKES to commercialize the research idea 
 - Classification for the new product received from FIMEA (Finnish Medicine Agency) 
 - First stage of vaccination trials completed 
 
Researchers: PI Dalial Freitak, Co-PI Heli Salmela, doctoral students Siiri Fuchs & Franziska Dickel, MSc 
student Matti Leponiemi 
 
Collaborators: Sara Kangaspeska (Helsinki Innovation Services; IP rights), Gro Amdam (Field work in Arizona) 
 
References 
Freitak D., Schmidtberg H., Dickel F., Lochnit G., Vogel H. & Vilcinskas A. 2014. The maternal transfer of bacteria can mediate trans-

generational immune priming in insects. Virulence 5: 547–554. 
Salmela H., Amdam G.V. & Freitak D. 2015. Transfer of immunity from mother to offspring is mediated via egg-yolk protein vitellogenin. 

PLoS Pathogen 11: e1005015. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.16.1. Vaccination of honey bee queens. Fig. 3.16.2. PrimeBEE group members, from left: F. Dickel, H. 

Salmela, D. Freitak, S. Fuchs & M. Leponiemi. 
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3.17 Long-term consequences of climate change 
 
To study long-term consequences of climate change we use several species with fast generation times. The 
main emphasis is to explore how increasing mean temperatures as well as increased fluctuations affect biota 
on the long-term. Will species adapt to cope these conditions, what might hinder adaptation and could 
adaptations cause problems in the future? With problems we mean evolution of invading or pathogenic 
genotypes that has been suggested to be a side effect of adapting to cope fluctuating environments.  

Currently we are exploring genetic background of adaptation in fluctuating environments with two 
systems; full genome sequencing of Serratia marcescens bacteria evolved in different environments, and using 
panel of Neurospora crassa -fungi mutants in association mapping. In project with S. marcescens, we are also 
mapping putative virulence factors. 
 
Highlights 2016–2017 
Our group has been active in publishing several interesting papers from opinion pieces to research papers 
tackling subjects ranging from evolution in fluctuating environments to evolution of invaders and pathogens. Ilkka 
Kronholm has been especially active by producing high-level publications on epigenetics with his collaborators 
(One book chapter, one Ecology Letters, and one Molecular Biology and Evolution -article). During the years 
2016 and two group members (Kati Saarinen & Roghaieh Ashrafi) defended their theses. During the year 2016 
Punidan Jeyasingh from Oklaholma State University spent part of his Fulbright scholarship working in our lab 
on stoichiometric drivers of microbial evolution.  
 
Researchers: PI Tarmo Ketola, postdoctoral researcher Ilkka Kronholm 
 
 
 
 
 
 
 
 

 
Fig. 3.17.1. Determining putative virulence factors of Serratia marcescens, in wax moth model. 
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3.18 Invasion towards stressful environments 
 
Humans induce rapid changes on climate and chemical environment and thus impose different selection 
pressures on biota, particularly on those species that invade new habitats. Our focus is to study the process of 
invasion towards novel environments and try understand those impacts humans have on the invaders as well 
as to understand the impact of invasion on the invaded habitats. We use the Colorado potato beetle (Leptinotarsa 
decemlineata), the lupine (Lupinus polyphyllus) and microbial microcosms as our model species to test 
questions related to the role played by genetic variability, adaptation to stressful environments and human 
induced stress tolerance on invasion. Parts of the work have been done in collaboration with other teams in the 
CoE (Ketola, Laakso). 
 
Highlights 2016–2017 
The ability to adapt to stressful condition seems to be instrumental in invasion success. Our results suggest that 
a sub-lethal dosage of pesticides can actually boost the performance of the Colorado potato beetle and this 
benefit will be transferred also to the next generation (Margus et al. MS) without the pesticide selection. This 
type of transgenerational effects could stem from epigenetic changes, which will be the logical next step to study 
(Brevik et al. MS). Stress induced performance enables also microbes to better invade new habitats particularly 
under stressful environmental conditions when the receiving community has not adapted to these changes 
(Saarinen et al. MS). All our results suggest that humans influence the invading species greatly and by creating 
stressful environments we potentially select for more problematic invaders. Furthermore, our results show hat 
native species can to some degree respond to the selection by invaders. Other highlights include Kati Saarinen’s 
defense on invasion biology using microcosms in January 2016 and Leena Lindström receiving the ASLA 
Fulbright Senior Scholar Grant to visit Dr. Yolanda Chen’s laboratory at the University of Vermont during fall 
semester 2017. 
 
Researchers: PI Leena Lindström; research coordinator Anne Lyytinen; Postdoctoral visitor Miia Rainio; doctoral 
students Aigi Margus & Kati Saarinen (graduated 2016); MSc students Sandra Savinen, Emmi Räsänen & Venla 
Kuosmanen. 
 
References 
Brevik K., Lindström L., McKay S.D. & Chen Y.H. Transgenerational effects of insecticides - implications for rapid pest evolution in 

agroecosystems. 
Margus A., Piiroinen S., Lehmann P., Tikka S., Karvanen J. & Lindström L. Sublethal pyrethroid insecticide exposure carries positive 

fitness effects over generations on an pest. 
Saarinen K., Lindström L. & Ketola T. Invasion triple trouble: Environmental fluctuations, fluctuation-adapted invaders and fluctuation-

mal-adapted communities all govern the invasion success. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.18.1. The Colorado potato beetle (Leptinotarsa decemlineata) and the lupine (Lupinus polyphyllus). 
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4 PERSONNEL 
 

 
 
The number of the personnel in the CoE remained at the same level as in the previous years (Fig. 4.1.). The 
CoE has 61 staff members, of whom 41 % are international. CoE members come from 15 different countries. 
The largest number of international staff members work as researchers (12 persons). The share of international 
personnel in the CoE is higher than that in the entire teaching and research personnel at the University of 
Jyväskylä (Henkilöstökertomus 2016: 17 %) or Helsinki (Tilinpäätös 2016: 22 %) as well as compared to that at 
the Department of Biological and Environmental Science at the University of Jyväskylä (Annual Report 2016: 25 
%). We should, however, note that the statistics of the universities does not include persons working on grants 
as ours does. 

The ratio of women to men has also stayed quite stable and healthy over years. Currently women account 
for 61 % of the personnel, which is higher than in the entire teaching and research personnel at the University 
of Jyväskylä (Henkilöstökertomus 2016: 50 %) or Helsinki (Tilinpäätös 2016: 50 %). 

The relative size of different personnel groups has changed since the start of the CoE (Fig. 1). The number 
of doctoral students has gradually decreased and the number of postdoctoral researchers has doubled, being 
currently 20 and 21, respectively. This change in the personnel is what we can expect to see in the CoE 
approaching the end of its era. The doctoral students have graduated and started their new careers. Of 11 
doctorated in 2016–17, over half have continued their career in academia either in Finland or abroad. A few 
recently doctorated have not yet succeeded in obtaining a post, which may in part be due to the challenging 
employment situation (see Haila et al. 2016). 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.1. The number of personnel (lines) and newcomers (columns) in the CoE in 2012–September 2017. 
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4.1 Heads of the CoE 

 

Mappes Johanna, University of Jyväskylä 
The leader of the CoE, Professor 
 
I am professor of evolutionary ecology in Jyväskylä. I have always been curious 
to understand how things work in nature, in particularly the interplay between 
evolution and ecology. Evolution of animal signaling, warning coloration and the 
evolution of colour polymorphism are my top topics. 
 

@JohannaMappes  

 

Sundström Liselotte, University of Helsinki 
The deputy leader of the CoE, Professor 
 
I’m the deputy director of the CoE, vice dean of the faculty and director of the 
doctoral programme LUOVA. These tasks litter my working days with admin 
duties, but they also allow me to partake in policy development. I none-the-less 
get to spend the best part of the summer doing field work in Tvärminne. My 
research centers on social evolution in ants, with a recent expansion into host-
parasite interactions and their repercussions at the levels of genes, individuals 
and societies. 

 

Kokko Hanna, University of Zürich 
Professor 
 
I am one of the leaders of the CoE, with interests ranging from the evolution of 
sex to social evolution, and from producing mathematical models to parasitizing 
empiricist’s time & efforts to test them. 
 
@kokkonutter 
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4.2 Principal investigators 

 

Freitak Dalial, University of Helsinki & University of Jyväskylä 
University researcher 
 
My main research topics are the mechanisms behind the transgenerational 
immune priming and the effects of infections on the dietary choices in insects. I 
work both with Lepidopteran as well with social insects. One of the focuses of 
my research is vaccination against microbial diseases in honey bees. 
 

@DalialFreitak 

 

Helanterä Heikki, University of Helsinki 
Researcher 
 
I am a PI, currently funded by the Kone Foundation on a grant to study the biology 
and philosophy of superorganisms. My main interest is social evolution in a very 
broad sense including behavior, communication, genomics and the evolutionary 
theory underlying sociality. My favourite study organisms are Formica ants. 

 

Jalasvuori Matti, University of Jyväskylä 
Academy Research Fellow (2016–2021) 
 
I am interested in understanding how antibiotic resistance plasmids are 
maintained in bacterial communities. Further, we are developing novel means to 
disassemble bacterial biofilms, eradicate antibiotic resistances and treat 
resistant infections. These applied approaches utilize modified plasmids along 
with bacteriophages. 
 

@HottestScience 

 

Ketola Tarmo, University of Jyväskylä 
Academy Research Fellow (2014–2019) 
 
Fluctuations in selection pressures and long-term adaptation to climate change 
scenarios. In short, that is what I mostly study with bacterial populations and, 
from time to time, with Drosophila flies. I also have research interests in the 
evolution of virulence and multispecies communities. 
 

@TarmoKetola 

 

Kulmuni Jonna, University of Helsinki 
Postdoctoral researcher, HiLIFE fellow 
 
I am interested in the genomic and epigenetic basis of speciation and using 
hybridizing wood ants as my model system. Due to their haplodiploidy, ants allow 
us to observe natural selection that would be hidden in diploid organisms. I am 
now establishing my own research team in Helsinki, after a 2-year post doctoral 
period in the University of Sheffield, UK. 
 

@jonna_kulmuni 
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Laakso Jouni, University of Helsinki 
Professor 
 
I research 1) the eco-evolutionary dynamics of microbes and environmentally 
growing parasites, focusing on the dynamics of coupled host-parasite and 
ecological communities, and how the virulence evolves. 2) Plant kin recognition, 
growth, herbivory and N allocation in Betula trees using experiments and 
theoretical modelling. 

 

Lindström Leena, University of Jyväskylä 
University lecturer in ecology and evolutionary biology 
 
My group is interested in understanding how humans induce evolutionary 
changes on biota and what role stress-induced variation plays in evolution. 
Particularly, can sub lethal pesticide selection promote rather than hinder the 
invasion of pest species? Currently I am a ASLA-Fulbright scholar at the 
University of Vermont, USA. 
 

@InvBiolRG 

 

Puurtinen Mikael, University of Jyväskylä 
Academy Research Fellow (2013–2018) 
 
I combine theoretical and empirical approaches to study sexual selection, human 
cooperation and social learning. Currently I am broadening my field of research 
to molecular evolution, looking at effects of temperature on protein evolution. 
 

@MikaelPuurtinen 

 

Seppä Perttu, University of Helsinki 
Lecturer, Department of Biological Sciences 
 
My main research interests are the evolution of permanent social parasitism 
(inquilinism) and the role of habitat stability instigating changes in colony social 
organization and dispersal in ants and social and solitary wasps. 

 

Sundberg Lotta-Riina, University of Jyväskylä 
Academy Research Fellow (2013–2018) 
 
I am interested in the evolution of virulence, parasite host range, and in host-
pathogen coevolution. I focus in intensive farming environments as models to 
study these issues. My approaches span from field data collection and 
experimental settings to whole genome sequencing. 
 

@sundberglr 
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Thorogood Rose, University of Helsinki 
HiLife Fellow Tenure-track Assistant Professor in 
Behavioural ecology, NERC UK Independent Research Fellow (2013–2019) 
 
My research interests lie in understanding how animals use information to match 
their behaviour to risk, and how this influences the evolutionary trajectories of 
others. My main study systems are birds, and currently the focus is on using 
Parid tits as model predators. 
 

@informedbirds 

4.3 Researchers 

 

Almeida Gabriel M.F., University of Jyväskylä 
Postdoctoral researcher 
 
I joined Dr. Lotta-Riina Sundberg’s group on March 2016 to work as a 
postdoctoral researcher. A biologist with a PhD in microbiology and an enthusiast 
in virus-host interactions, I am working now on phage-bacteria interactions and 
its applications. 

 

Ashrafi Roghaieh, University of Jyväskylä 
Postdoctoral researcher 
 
After my defense in April 2017, I joined Dr. Anssi Karvonen and Dr. Lotta-Riina 
Sundberg’s groups to study (1) the role of environmental rearing conditions in 
the composition of intestinal microbiota of fish and (2) the fitness costs and 
benefits of antibiotic resistant mutants of Flavobacterium columnare. 

 

Bruneaux Matthieu, University of Jyväskylä 
Postdoctoral researcher 
 
My first post-doc project started in 2015 and focused on the adaptation of 
opportunistic pathogens to changing environments using bacteria strains which 
have undergone experimental evolution in the lab. I have started a new project 
in 2017 and am now developing statistical models to study nutrient cycling in 
natural ecosystems. 

 

Burdfield-Steel Emily, University of Jyväskylä 
Postdoctoral researcher 
 
I am working on variation in chemical protection in the wood tiger moth. My focus 
is on identifying the chemicals these moths use to defend themselves from 
predators, and the costs associated with their production. I am particularly 
interested in the potential for automimicry within the species. 
 

@MothPostDoc 
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Christie Joshua, University of Zurich 
Postdoctoral researcher 
 
Previously I worked on theory underpinning the evolution of maternal inheritance 
of mitochondria. I am now trying to understand why so many organisms 
coordinate sexual reproduction using two self-incompatible mating types despite 
the obvious mate-finding disadvantages associated with such a system. 

 

Galarza Juan, University of Jyväskylä & University of Helsinki 
Postdoctoral researcher 
 
I’m currently investigating the protective benefits that symbiotic bacteria can 
provide to chemically defended moths. For this purpose I use approaches from 
chemical ecology and molecular biology. 

 

Gordon David, University of Jyväskylä  
Postdoctoral researcher 
 
I defended my PhD in 2014 at the University of Exeter, UK, on the evolution of 
costly punishment in humans. I am now a post-doc at the University of Jyväskylä, 
studying various group processes that may affect human cooperation, for 
example coalitional aggression and asymmetries in dominance/status. 

 

Gordon Swanne, University of Jyväskylä 
Postdoctoral researcher 
 
I have developed a variety of interests in the fields of: rapid and experimental 
evolution; the trade-off between natural and sexual selection; sexual antagonism 
and sex-linkage; and the evolution of colour polymorphisms. To study these 
evolutionary questions, I use laboratory experiments, complex statistical 
analyses, and field manipulations. 

 

Heap Stephen, University of Jyväskylä 
Postdoctoral researcher 
 
I seek to understand how self-organised processes shape a social system's 
emergent structure. This research centers on multi-level conflicts of interest and 
information flow. Humans are my study system, which inspires a multi-
disciplinary approach. So I also cover culture, economics, psychology, 
anthropology and history. 
 

@St3vil2000 
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Johansson Helena, University of Helsinki 
University researcher 
 
I currently work in Helsinki as a university researcher on topics including insect 
population genomics/genetics and divergence, genomic patterns of inbreeding, 
host-parasite genome-genome interactions, and microbial community 
assemblies in ant-nests 

 

Kronholm Ilkka, University of Jyväskylä 
Postdoctoral researcher 
 
I study the role of epigenetic variation, such as DNA methylation, in evolution 
and phenotypic plasticity. I have used both theoretical models and experiments 
in my previous work. My current focus is on epigenetics of the filamentous. 

 

Kunttu Heidi, University of Jyväskylä 
Postdoctoral researcher 
 
I joined Lotta-Riina’s group in April 2017 to work in BONUS Flavophage project. 
I have previously studied genetics and virulence of Flavobacterium columnare 
and infection immunity of rainbow trout in columnaris disease. Now I’m 
broadening my scope to phage therapy research on flavobacterial diseases in 
fish culture. 

 

Laanto Elina, University of Jyväskylä 
Postdoctoral researcher 
 
I’m interested in phage-bacterium interactions in nature. I use fresh waters as a 
source to study the life of phages and recently I have been focusing especially 
on phages infecting Flavobacterium species. 

 

Lindstedt-Kareksela Carita, University of Jyväskylä 
Postdoctoral researcher 
 
My current research focuses on how ecological and social conditions shape the 
evolution of cooperation and cheating in antipredator defence. My study species 
are pinesawflies which larvae have cooperative chemical defense strategy 
against predators and aposematic burying beetles who have prolonged parental 
care. 
 

@LindstedtCarita 
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Morandin Claire, University of Helsinki 
Postdoctoral researcher 
 
I study the evolution and maintenance of female castes (queen and worker) in 
ants. I use genomics tools such as RNA sequencing, comparative genomics, 
evolutionary analysis, gene co-expression networks and methylation in 
collaboration with colleagues in Japan and Denmark. 
 

@ClaireMorandin 

 

Mäntynen Sari, University of Jyväskylä 
Postdoctoral researcher 
 
I defended my PhD in January 2016 on membrane-containing bacteriophages. 
My current research focuses on novel freshwater phages. In this postdoctoral 
project I characterize new virus isolates and analyze their interactions with the 
bacterial host strains 

 

Nokelainen Ossi, University of Jyväskylä 
Postdoctoral researcher 
 
My research interests include animal coloration, polymorphism and perdator-
prey interactions. I am intrigued how animals see and how this shapes the 
function of colour in animals. I use multispetral imaging, vision modeling and 
experimental approaches at the interface of evolutionary and sensory ecology to 
explore these topics. 
 

@OssiNokelainen 

 

Penttinen Reetta, University of Jyväskylä 
Postdoctoral researcher 
 
I work as a post-doc in the research group of Matti Jalasvuori. The aim of my 
research is to develop and explore new ways to fight bacterial multidrug-
resistance and understand the social interactions within resistant bacterial 
communities. 

 

Rojas Bibiana, University of Jyväskylä 
Postdoctoral researcher 
 
Within the Predator-Prey Interactions group, I study the evolution and 
maintenance of colour and chemical defence variation in aposematic species, 
both within and between populations. My study systems are wood tiger moths 
and poison frogs. I am also interested in life-history trade-offs, which I study on 
poison frog tadpoles. 
 

@biobiiana 
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Salmela Heli, University of Helsinki 
Research fellow 
 
I am PI and docent in Molecular Biology. I am interested in the regulation of 
aging, oxidative stress, innate immunity and inflammation, and how these are 
associated with lipoproteins. My model organism is the honey bee. I am funded 
by Academy of Finland post-doctoral grant. 

 

Valkonen Janne, University of Jyväskylä 
Postdoctoral researcher 
 
I defended my PhD in June 2014 on warning signalling and mimicry among 
European vipers. After defending my PhD I have been working with various 
topics in the evolution of animal colouration and behaviour. I also recently started 
a project studying the green frog invasion in Southwest Finland. 
 

4.4 Doctoral students 

 

Beresford Jack, University of Helsinki 
 
My interests are in speciation, and how new species are formed in the face of 
gene flow. I study naturally hybridising Formica ants. My aim is to characterize 
and explain, genetic and ecological patterns associated with this hybridisation. 
 
@jberesford46 

 

De Bona Sebastiano, University of Jyväskylä 
 
I am a third year PhD student interested in eco-evolutionary feedbacks during 
invasions dynamics. I aim to understand how the evolution of density-dependent 
dispersal shapes the spread of populations through space, by studying 
experimental introductions of guppies (Poecilia reticulata). 
 

@SebaDeBona 

 

Dhaygude Kishor, University of Helsinki & Jyväskylä 
 
I’m PhD student and Bioinformatician at the University of Helsinki from April 
2012. My work involves extensive sequence analysis using computational 
genomics approaches to better understand ecological and evolutionary 
processes. I have strong interests in evolutionary genomics, social evolution, 
bioinformatics and software development 
 

@Kishor_Dhaygude 
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Dickel Franziska, University of Jyväskylä 
 
I am a PhD student at the University of Jyvaskylä, studying the phenomenon of 
self-medication in the polyphagous moth A. plantaginis and the importance of a 
diet switch for them. In addition, I am studying the effect of multiple stressors on 
honeybee health and their ability to medicate. I will defend my thesis in 
November 2017. 
 

@fenzifenz 

 

Fuchs Siiri, University of Helsinki 
 
I started my PhD thesis on immune defense in social insects in 2015. I work with 
both ants and bees focusing on how resistance against environmental stressors 
can be acquired and how immune functions are traded off with other life-history 
traits. 

 

Gerber Nina, University of Zürich & Jyväskylä 
 
I started my PhD in 2015 on “Cyclical parthenogenesis and the evolution of sex”. 
I investigate different questions in this system using theoretical models. 
Additionally, we study the consequences of facultative sex in Daphnia magna 
observing wild populations and in mesocosm experiments. 

 

Hakala Sanja, University of Helsinki 
 
I study the evolutionary consequences of different dispersal tactics in ants. The 
social structure of ant societies affect the behavior of daughter queens and 
males, and conflicts may arise between the casts in the society. I focus especially 
on the most complex ant societies, supercolonies. 
 

@SanjaHakala 

 

Hoikkala Ville, University of Jyväskylä 
 
I’m a second-year doctoral student. My studies revolve around the CRISPR 
system of the fish pathogen Flavobacterium columnare. I’m interested in how 
CRISPR affects the co-evolutionary dynamics of bacterium-phage interactions 
on the nucleotide level and how this information can be applied to novel phage-
therapy applications. 
 

@VHoikkala 
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Junikka Jaakko, University of Jyväskylä 
 
I study the evolution of human cooperation and intergroup conflict. My first two 
articles deal with the effect of group composition and reputation on cooperation. 
The third deals with the effects of the developmental environment on 
cooperation, and the fourth compares evolutionary theories of between-group 
conflicts. 

 

Koskinen Katariina, University of Jyväskylä 
 
I started my PhD in spring 2017. My work focuses on the investigation of 
phenotypic and genotypic features conferring the epidemical successfulness in 
multi-drug resistant Klebisiella pneumoniae strains and phages infecting these 
bacteria. 

 

Lindström Stafva, University of Helsinki 
 
In my PhD-project that begun in 2013, I’m trying to find out what kind of microbes 
can be found together with the ant Formica exsecta, and what the ecological 
significance of such an association is. In my “spare time”, I try to keep track of 
the finances in Lotta’s group. 

 

Margus Aigi, University of Jyväskylä 
 
I do my PhD in the Invasion Biology Research Group under the supervision of 
Leena Lindström. My goal is to contribute to understanding the invasion success 
of the Colorado potato beetle (Leptinotarsa decemlineata) by studying 
adaptation to anthropogenically induced stressors. 

 

Murphy Liam, University of Jyväskylä 
 
I joined the CoE in 2017, and am being supervised by Juan Galarza and Johanna 
Mappes. The focus of my research is on the role endosymbionts play in the 
development and defence of the wood tiger moth. 
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Pulliainen Unni, University of Helsinki 
 
I am a 3rd year PhD student at the University of Helsinki. I am studying brood 
recognition in ants, looking at both behavioural and molecular features as well 
as the chemical communication at the basis of recognition. 
 

@Unnip 

 

Runtuvuori Anniina, University of Jyväskylä 
 
My supervisors are Lotta-Riina Sundberg & Mathias Middelboe (University of 
Copenhagen). My PhD is a part of BONUS project and its objectives are: Phage-
host interactions in Baltic aquaculture, developing a potential method for phage 
delivery, protection of fish eggs using phages and phage treatment impact to 
bacterial biofilm. 

 

Ruotsalainen Pilvi, University of Jyväskylä 
 
I’m a third year doctoral student in Matti Jalasvuori’s group. Currently I’m 
developing two applications involving CRISPR/Cas9 system. This system is 
used to abolish carriage of antibiotic-resistance plasmids (CRICON) or it is 
introduced to eukaryotic cells using bacterial conjugation as a novel 
transformation method (CONFECTION). 

 

Rönkä Katja, University of Jyväskylä 
 
My doctoral studies in Johanna Mappes’s group have revolved around the 
evolution of signal diversity. In particular, I have studied the roles of predator 
generalisation and mimicry in the maintenance of warning colour polymorphism 
in the wood tiger moth Arctia plantaginis comb. nov. I will defend my PhD thesis 
in December 2017. 
 

@Katja_Ronka 

 

Stucki Dimitri, University of Helsinki 
 
I joined TEAM::ANTZZ in early 2012 when I started my PhD on host-parasite 
interactions and trade-offs in ants. In my thesis, which I defended in September 
2017, I investigated how ecological factors influence the variation in stress-
resistance of the ant F. exsecta, in particular with respect to immune defenses. 
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Tilquin Anaïs, University of Zürich 
 
I’m doing my PhD with the Kokkonuts on the topic of sexual and asexual 
reproduction: why, where, when and how? Because I use a modelling approach, 
I can investigate topics ranging from the evolutionary origins of sex in relation to 
early mitochondrial symbiosis, to geographic parthenogenesis, and competition 
between sexuals and asexuals in invading populations. 

 

Waldron Samuel, University of Jyväskylä 
 
My main interest is in colour signaling, specifically between predator and prey. I 
am working with Oreina leaf beetles and investigating the evolution of Müllerian 
mimicry within the genus. When I am not involved in research I work as a medical 
writer for Glaxo Smith Kline. 
 

@SamuelsArt 

4.5 Supporting personnel 

 

Ali-Kovero Heini, University of Helsinki 
Laboratory technician 
 
I'm a lab technician in TEAM::ANTZZ. My tasks include DNA and RNA 
extractions as well as sample processing mainly for sequencing, genotyping and 
gene expression studies. I also participate in lab maintenance and help the 
researchers in their lab related issues. 

 

Lyytinen Anne, University of Jyväskylä 
Research coordinator 
 
I am a coordinator at the CoE as well as the Doctoral Programme in Biological 
and Environmental Science. In addition to this, I study in co-operation with Leena 
Lindström whether native plants have been able to adapt to the presence of 
invaders and thus in the long run ameliorate the negative impacts of invaders. 

 

Papponen Petri, University of Jyväskylä 
Specialized laboratory technician 
 
My research interests are: microbes, life, and of course all lab techniques: 
microbiology, chromatography, environmental sampling (microbes), 
electrophoretic techniques, protein and virus purifications. I am also the 
transmission electron microscope (TEM) operator for the department. 
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Suisto Kaisa, University of Jyväskylä 
Laboratory technician 
 
I am working as a laboratory technician in Johanna Mappes’ group at the 
University of Jyväskylä. My main job is to take care of our laboratory stock of 
Arctia plantaginis and help with the experiments. 

 

Viinikainen Sari, University of Jyväskylä 
Laboratory technician 
 
I work as a lab technician in Johanna Mappes’ group. My work consists of DNA 
and RNA-extraction, sequencing, fragment analysis, qPCR and NGS. I also 
maintain the DNA-lab, make orders and help researchers in lab related issues. 

 

Zehetmaier Petra, University of Zürich 
Administrative Assistant 
 
I am Hanna Kokko’s administrative assistant at the University of Zurich since 
April 2015. 

4.6 Alumni 2016–2017 

 

Booksmythe Isobel, University of Zürich 
Postdoctoral researcher, 1.12.2014-31.8.2017 
 
Present post: DECRA postdoctoral fellow, Monash University, Australia 
 

@ibooksmythe 

 

Bos Nick, University of Helsinki 
Postdoctoral researcher, 1.1.2012–31.5.2016 
 
Present post: Application Scientist, Neurotar Ltd, Helsinki 
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Constable George, University of Zürich 
Postdoctoral researcher, 1.8.2016–30.4.2017 
 
Present post: Leverhulme Early Career Fellow 2017–20, Department of 
Mathematical Sciences, University of Bath, UK 

 

Kinnula Hanna, University of Jyväskylä 
Doctoral student, 2.4.2012–31.12.2016 
 
 

 

Mattila Sari, University of Jyväskylä 
Doctoral student / Postdoctoral researcher, 7.12.2012–30.4.2017 
 
Present post: Looking for opportunities in academia 

 

Merikanto Ilona, University of Helsinki 
Doctoral student, 1.9.2013–2016 
 
Present post: Postdoctoral researcher, University of Helsinki, Department of 
Psychology Helsinki 

 

Miettinen Leila, University of Helsinki 
Research technician, 1.1.2012–31.8.2016 
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Mikonranta Lauri, University of Jyväskylä 
Doctoral student / Postdoctoral researcher, 1.1.2012–31.12.2015 
 
Present post: Research fellow, University of Exeter, UK 

 

Niva Juho, University of Jyväskylä 
Laboratory technician 
 
 

 

Ojala Ville, University of Jyväskylä 
Doctoral student, 1.1.2012–2016 
 
Present post: Rival Games Ltd, Turku, Finland 

 

Ozan Martina, University of Helsinki 
Doctoral student, 1.1.2012–2016 
 
Present post: Looking for new challenges 

 

Radzvilavicius Arunas, University of Zurich 
1.1.–30.4.2017 
 
Present post: Theoretical biologist, the University of Pennsylvania 
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Rautiala Petri, University of Jyväskylä 
Doctoral student, 1.5.2012–31.8.2016 
 
Present post: Newton International Research Fellow, School of Biology, 
University of St Andrews, UK 

 

Saarinen Kati, University of Jyväskylä 
Doctoral student, 1.1.2012–31.1.2016 
 
Present post: Seeking for new challenges in academia. 

 

Wolf Jana, University of Helsinki 
Doctoral student, 1.1.2012–2017 
 
Present post: Looking for new challenges 

 

Örmälä-Odegrip Anni-Maria, University of Jyväskylä 
Doctoral student / Postdoctoral researcher, 1.1.2012–2016 
 
Present post: Post-doctoral researcher, Karolinska Institutet, Stockholm, 
Sweden 

 
  



 43 
 

5 DOCTORAL DEGREES EARNED IN THE CoE 
 
5.1 2016 
 
Mattila Sari (University of Jyväskylä) 
Small things matter - Of phages and antibiotic resistance conferring plasmids 
Supervisors: Jaana Bamford & Matti Jalasvuori 
Opponent: Prof. Dennis Bamford (University of Helsinki, Finland) 

Viruses and plasmids are small units of genetic material dependent on cells either transiently or continuously. 
Intriguingly, stories of these small entities intertwine in antibiotic resistance crisis. Horizontal gene transfer 
enables bacteria to respond rapidly to chances in their environment. Anthropogenic consumption of antibiotics 
induces the travel of resistance encoding genes mainly as passengers of conjugative plasmids. In this thesis, I 
demonstrate that clinically important resistance plasmids could evolutionarily rescue susceptible bacteria under 
lethal antibiotic concentrations. If mobile resistance genes are available in surrounding community, 
administration of high doses of antibiotic might not be enough to treat some bacterial infections – calling for 
alternatives to fight multi-resistant bacteria and interfere the spread and maintenance of resistance. Phage 
therapy, utilization of bacterial viruses against bacteria, could be one such avenue. In this thesis plasmid-
depended phage PRD1 was studied in itself and as a tool to be utilized against resistance plasmid carrying 
bacteria. Blue native polyacrylamide gel electrophoresis revealed interaction between two virus entry related 
membrane proteins and zymogram analysis overruled a previous model of the lytic enzyme residing at the 
genome-packaging vertex. Bacterial resistance to PRD1 was linked with either lost or impaired conjugation 
ability, that could restore only when the initial resistance-conferring mutation was a dynamic tandem repeat 
insertion. Promisingly, the reversion also returned the susceptibility to the phage. Yet, as plasmid-dependent 
phages are currently available only against some resistance plasmids, an alternative approach, on-demand 
isolation of phages, was investigated against common nosocomial pathogens. Staphylococcus, Acinetobacter 
and Enterococcus phages were scarce in the environmental reservoir whereas phages against E. coli, K. 
pneumoniae, P. aeruginosa and Salmonella strains could often be isolated as needed. Altogether, different 
manifestations of phage-therapy may provide answers to the current antibiotic resistance crisis. 

Life after PhD: Postdoctoral researcher, University of Jyväskylä (until 30.4.2017). Now looking for opportunities 
in academia. 
 
 
 
 
 

 
Fig. 5.1.1. Prof. Dennis Bamford, Matti Jalasvuori and Sari Mattila at the defence. 
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Merikanto Ilona (University of Helsinki) 
Disease dynamics, invasion and biological control of environmentally growing pathogens 
Supervisors: Veijo Kaitala & Jouni Laakso 
Opponent: Prof. Mike Boots (University of California, Berkeley, USA) 

Many existing and emerging microbial infectious diseases are caused by environmentally growing opportunist 
pathogens. These pathogens are, contrary to obligatory pathogens, able to survive and replicate in the outside-
host environment as free-living microbes that use within-host growth as an alternative replication strategy. This 
disease class has eco-evolutionary implications in natural populations and causes a serious health and 
economical threat to humans, our food production and to wildlife. Because of the ability of environmentally 
growing opportunists to survive and replicate independently of hosts, these diseases are hard to eradicate with 
conventional methods. The conditions that favor or disfavor environmental opportunism are still poorly 
understood. Better understanding of the dynamics of these diseases is needed in order to develop proper control 
methods against them. In this thesis I have developed novel epidemiological models to describe the disease 
dynamics of environmentally growing pathogens. These models modify the traditional Susceptible-Infected host 
(SI-model) framework by combining it to the outside-host community of an environmentally growing pathogen. I 
have considered how the environmental growth of the pathogens and the antagonistic ecological interactions 
these pathogens face in the outside-host environment, such as competition, predation and parasitism, affect the 
disease dynamics, invasion of novel pathogens and biological control of environmentally growing infectious 
diseases. The analyses show that the disease dynamics of environmentally growing pathogens differ from 
obligatory pathogens. Importantly, ability to grow in the outside-host environment promotes disease outbreaks 
and can lead to the extinction of the host, which is untypical in the case of obligatory pathogens. Antagonistic 
interactions the pathogen faces in the outside-host environment can on the other hand limit disease outbreaks 
and prevent extinction of the hosts that would otherwise occur due to the disease. I conclude that the eradication 
can be accomplished 1) by increasing the outside-host competition, 2) through predation of pathogens, or 3) 
through viral infections in pathogens. 

Life after PhD: Postdoctoral researcher, Department of Psychology, University of Helsinki 

Mäntynen Sari (University of Jyväskylä) 
Something old, something new - Exploring membrane-containing bacteriophages 
Supervisors: Jaana Bamford & Hanna Oksanen 
Opponent: Prof. Harri Savilahti (University of Turku, Finland) 

Bacterial viruses (bacteriophages or phages) form a remarkably large and diverse group of biological entities. 
Bacteriophage studies have traditionally centered on tailed non-enveloped species, but a multitude of other virus 
types is gradually coming to light. Phages with a structural membrane component vary in terms of morphologies, 
genome types and replication mechanisms. Possibly the most comprehensively characterized membrane-
containing phage is enterobacteria infecting PRD1 of the Tectiviridae family. However, there are still unanswered 
questions concerning its assembly process. This thesis adds new pieces to the puzzle by demonstrating that 
the subcellular distribution of fluorescently labelled PRD1 proteins is asymmetric, possibly resulting from spatially 
organized phage protein oligomerization and/or virion assembly. Moreover, PRD1 non-structural proteins P17 
and P33 are shown to complement a defect in host co-chaperonin, suggesting a degree of functional redundancy 
between the viral and bacterial proteins. This thesis also introduces two novel bacteriophages: φNN and FLiP 
infecting Pseudomonas and Flavobacterium species, respectively. The virion of φNN contains a tri-segmented 
dsRNA genome enclosed by an icosahedral protein core and an outermost membrane envelope. Structural and 
genetic similarities strongly suggest that φNN is a new member of the Cystoviridae family. Genetic and structural 
comparisons among the putative cystoviruses display the conservation of viral “self” components, essential for 
the formation of functional virions, while the sequences required for host recognition differ. On the other hand, 
the virion of FLiP consists of an icosahedral protein shell with an internal membrane, uniquely combined with a 
circular ssDNA genome. FLiP lacks any significant sequence homology to known bacteriophages, but its overall 
virion structure resembles strikingly that of dsDNA phage PM2, tentatively suggesting a relationship between 
these phages with different genome types. 

Life after PhD: Postdoctoral researcher, University of Jyväskylä 
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Ojala Ville (University of Jyväskylä 
Counteracting the horizontal spread of bacterial antibiotic resistance with conjugative plasmid-dependent 
bacteriophages 
Supervisors: Jaana Bamford & Matti Jalasvuori 
Opponent: Prof. Marko Virta (University of Helsinki, Finland) 

For over half a century, antibiotics have played an integral role in modern medicine’s quest to combat bacterium-
caused illnesses. However, the extensive use and misuse of these vital drugs has led to the widespread 
emergence of highly resistant infections with few, or even no, available treatment options. The horizontal transfer 
of resistance genes via conjugative plasmids is considered the main culprit for the accumulation of multiple 
resistance determinants to pathogenic bacterial strains. Conjugative plasmids are extrachromosomal selfish 
genetic entities capable of independent replication and transfer to novel bacterial hosts, and they also routinely 
code for various host-beneficial traits, such as antibiotic resistance. Given the importance of conjugative 
plasmids in the global resistance epidemic, we would greatly benefit from having a deeper understanding of the 
eco-evolutionary factors affecting their spread and maintenance in bacterial communities and also from 
developing novel anti-conjugation therapeutic strategies, especially since the pipeline of new antibiotics has 
been virtually dry for decades. In this thesis, it is demonstrated that the conjugative transfer of resistance genes 
from the surrounding bacterial community can evolutionarily rescue antibiotic-susceptible bacteria exposed to 
an otherwise highly lethal dose of antibiotics. This suggests that the mere establishment of a high therapeutic 
concentration of antibiotics may not be enough to clear an infection when the targeted pathogens can rapidly 
acquire resistance from other bacteria via conjugation. However, it was also found that the so-called plasmid-
dependent bacteriophages, which are natural enemies of both the conjugative plasmids and their bacterial hosts, 
can effectively counter the spread of resistance genes between bacteria even in the presence of conjugation-
favouring antibiotic selection. Thus, these specialised bacteriophages show potential as future anti-conjugation 
therapeutic agents. 

Life after PhD: Rival Games Ltd, Turku, Finland 
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Ozan Martina (University of Helsinki) 
Reproductive partitioning in the polygynous black ant Formica fusca 
Supervisors: Liselotte Sundström & Heikki Helanterä 
Opponent: Prof. Serge Aron (Université Libre de Bruxelles, Belgium) 

Individuals opt to breed cooperatively to increase their chances of successful propagation when resources are 
scarce or unpredictable. Yet, these same individuals are not genetically identical and come into conflict over 
limited resources they are to utilize for own reproduction. In spite of the predicted reproductive conflicts, many 
species, notably social insects, have evolved to become obligate cooperative breeders unable to propagate 
solitarily. So how do individuals share reproduction? In social insects, reproduction and work is divided among 
the society members i.e. the queen(s) and workers. The evolution of a non-reproductive caste - workers, can be 
explained by kin selection theory, which holds that individuals gain fitness indirectly by helping their kin queen, 
to reproduce. In many species of ants, however, colonies permanently contain multiple reproductive queens 
(polygyny). Queens compete for limited colony resources, which may lead to a conflict over personal 
reproduction and unequal reproductive shares. The reproduction by several queens also dilutes within-colony 
relatedness, which comes at a cost to worker indirect fitness. Hence, underneath the exemplary cooperation 
among colony individuals, both queens and workers, are predicted to act to enhance their own inclusive fitness. 
The aim of my dissertation was to disentangle mechanisms underlying reproductive partitioning in a polygynous 
black ant, Formica fusca, within the framework of kin selection theory. I examined queen traits that likely impact 
queen fitness including timing of oviposition, queen presence during brood rearing, her fecundity, and viability 
and size of queen offspring, along with the underlying chemical communication, as well as workers ability to 
utilize and exploit the available information to manipulate queen reproduction to own fitness advantage. My 
thesis has revealed that both, queens and workers, have the means and ability to influence the outcome of 
reproductive competition by actively utilizing chemical cues present on ant cuticle to pursue selfish actions. At 
the same time, the results suggest that passive feedback mechanism between the queen reproductive output 
and worker behaviour, nevertheless, ensures alignment of fitness interests between both parties. Overall, my 
dissertation highlights that complex within-group interactions govern the reproductive partitioning in social 
insects and contributes to better understanding of how reproductive conflicts are resolved to ensure peaceful 
coexistence. 

Life after PhD: Seeking a position. 
 
 
 
 
 

 
Figure 5.1.2. Martina with her custos Prof. Veijo Kaitala and 
opponent Prof. Serge Aron. 
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Penttinen Reetta (University of Jyväskylä) 
Genetic and environmental factors associated with the virulence of fish pathogen Flavobacterium columnare 
Supervisors: Lotta-Riina Sundberg & Jaana Bamford 
Opponent: Prof. Marja-Liisa Hänninen (University of Helsinki, Finland) 

Flavobacterium columnare is an environmentally transmitted pathogen that annually causes fatal infections and 
economic harm in aquaculture on a global scale. However, its virulence mechanisms are largely unknown. In 
this thesis, I explored new virulence determinants of F. columnare by comparative studies on virulent and non-
virulent colony types. First, the cell and colony surface structures were examined with high resolution scanning 
electron microscopy (HR-SEM). Second, a RT-qPCR protocol was developed to explore the gene expression of 
putative virulence factors and the effect of nutrient availability on virulence factor expression. Finally, the gene 
expression of gliding motility machinery and type IX secretion system (T9SS) components was studied in various 
nutrient conditions, as these systems putatively contribute to F. columnare virulence. HR-SEM revealed active 
production of outer membrane vesicles, which are used for virulence factor transport in several other bacterial 
species. The analysis of extracellularly secreted proteins revealed a ~13 kDa protein, which is specific for the 
virulent colony type. The gene expression studies showed significantly higher expression of tissue-degrading 
chondroitinase in the virulent colony type, confirming its role as a virulence factor. Furthermore, high nutrient 
availability increased the virulence factor expression and caused more rapid fish mortality. The environmental 
nutrients also regulated colony spreading in the motile colony types and part of the genes involved in gliding 
motility and T9SS. These findings demonstrate that nutrients are important regulators of F. columnare physiology 
with respect to virulence factor expression, motility and secretion – all of which are important virulence attributes. 
However, the molecular mechanisms and the regulatory pathways underlying these changes require further 
studies to fully understand the infection process of this pathogen. 

Life after PhD: Postdoctoral researcher, University of Jyväskylä 
 
 
 
 
 
 

 
Fig. 5.1.3. Reetta Penttinen on her defence day. 
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Rautiala Petri (University of Jyväskylä) 
Developments in the evolutionary theory of social interactions 
Supervisors: Mikael Puurtinen & Heikki Helänterä 
Opponent: Prof. Stuart West (University of Oxford, UK) 

Altruistic behaviour, which benefits others but harms the actor, can evolve when copies of the underlying genes 
are transmitted to future generations by related beneficiaries. While we know that the mechanism of ‘kin 
selection’ answers to how altruism can evolve, the answers to why and when it can evolve are still obscure. The 
first aim of this thesis is to shed light to the evolution of altruism by identifying factors that facilitate or promote 
it. I find that the conditions under which altruism can evolve follow surprisingly simple principles that are 
independent of the taxon-specific traits such as fecundity. Further, by analysing the unique aspects of 
haplodiploid sex determination system (where males are born from unfertilized eggs and females from fertilized 
eggs). I find that its role in the evolution of altruism might have been prematurely dismissed by recent studies. 
The second aim is to contribute a new dimension to studies which link mating behaviour with the evolution of 
altruism. I find that virginity can be an adaptive mating strategy in haplodiploid taxa, and that adaptive virginity 
affects, and is affected by, the evolution of altruism. According to my analysis haplodiploidy offers a unique 
adaptive pathway to sociality. The third aim is to predict patterns of genomic imprinting in female soldier 
development in polyembryonic parasitoid wasps. The function of these soldiers is unknown, and it has been 
argued that their primary function is either altruistically protect their siblings, or spitefully kill their brothers to 
make room for sisters. I find that contrasting patterns of genomic imprinting are expected to be found depending 
on the function of the soldiers. These are empirically testable prediction, which can not only help find the function 
of these soldiers, but also help test social-evolution theory. The models built in this thesis highlight the need for 
better incorporation of future expectations, population parameters, and possible epigenetic changes to kin 
selection models. 

Life after PhD: Newton International Research Fellow, School of Biology, University of St Andrews, UK 

Saarinen Kati (University of Jyväskylä 
The evolution of temperature tolerance and invasiveness in a fluctuating thermal environment 
Supervisors: Tarmo Ketola, Jouni Laakso & Leena Lindström 
Opponent: Prof. Jacintha Ellers (University Amsterdam, The Netherlands) 

The consequences of the climate change on species are still uncertain, despite of intensive research. Currently, 
rising temperature is not the only concern, since the climate change scenarios also predict increases in the 
amount of disturbances, such as storms, floods, and thermal fluctuations. Disturbances have also been shown 
to affect species’ evolution, for example by selecting for traits that are advantageous in fluctuating environments 
but are also facilitating invasiveness. In this thesis, I study the consequences of evolving in a fluctuating thermal 
environment by utilizing bacterial microcosms. First I tested the effects of fluctuating vs. constant temperature 
on the evolution of temperature tolerance, both in one-species setting (I) and with multiple species (II). Then I 
studied how pre-adaptations to fluctuating vs. constant temperature, together with environmental conditions, 
affect invasion success (III). Additionally I also tested the effects of propagule pressure and genetic diversity on 
invasion success (IV). The results of the studies I and II show that constant and fluctuating thermal environments 
require different kinds of adaptations, as measurements taken in constant environments (traditional tolerance 
curve approach) did not reveal the adaptations to fluctuating environment. In study III, I found that fluctuations 
during invasion as well as pre-adaptations to fluctuating environment increased the invasion success of the 
invader. However, in study IV, I did not find any clear evidence that high propagule pressure or high genetic 
variance would have increased invasion success. To conclude, the results in this thesis demonstrate that 
adaptations that aid species to cope with disturbed environments can also lead to increased invasiveness. 
Furthermore, these adaptations might not be detectable using traditional measurement methods, which could, 
in the worst case, lead to incorrect conclusions and management actions, when considering climate-change 
driven extinction risks, or the effects of invasive species on natural environments 

Life after PhD: Seeking for new challenges within academia 
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Wolf Jana (University of Helsinki) 
Genetic and behavioural divergence of queen size morphs in the red ant Myrmica ruginodis 
Supervisor: Perttu Seppä 
Opponent: Associate Professor David Nash (University of Copenhagen, Denmark) 

Size is a feature that is often connected to different life history-traits and individuals can vary in many fitness 
aspects related to size, such as reproductive strategies, dispersal and mating behaviour, dominance and many 
more. If size variation is not continuous in a species, individuals can be divided into two or more distinct size 
morphs. In social insects, queen size dimorphism (QSD) is an interesting phenomenon as it separates queens 
into two different morphs, with macrogynes defined as the larger and microgynes as the smaller morph. The aim 
of this thesis is to improve our understanding of this phenomenon in social insects with a special focus on a 
palaeartic ant species, Myrmica ruginodis. This thesis demonstrates how several taxa differ in their cause, 
prevalence and evolutionary processes involved in QSD. Four different hypotheses have been identified as 
reasons to QSD. First, intraspecific polymorphism in connection with alternative reproductive strategies. Second, 
inquilinism, where microgynes mainly produce sexual offspring and forego worker production. Third, speciation, 
where the two morphs represent separate species with intraspecific polymorphism as an ancestral state and 
speciation processes often combined with inquilinism. Fourth, selfish larval development, which has only been 
observed in stingless bees so far. This thesis shows how the first three scenarios represent transitional stages 
and are valid in ants, which provide the necessary evolutionary framework via high levels of obligate secondary 
polygyny. This thesis also examines the cause for QSD in M. ruginodis by analyzing several traits. These are 
morphology, offspring production, dispersal and mating behaviour, as well as gene flow. Overall my results 
suggest that macrogynes and microgynes in the ant M. ruginodis represent an intraspecific polymorphism with 
alternative reproductive strategies without inquilinism involved in it. Incomplete mating isolation among morphs 
indicate that this species is at a very early transitional stage from intraspecific polymorphism along the 
divergence continuum. 

Life after PhD: Looking for new challenges 
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5.2 2017 
 
Ashrafi Roghaieh (University of Jyväskylä) 
Exploring potential evolutionary responses to increasing temperature in an environmental opportunistic 
pathogen 
Supervisors: Tarmo Ketola, Lotta-Riina Sundberg & Katja Pulkkinen 
Opponent: Prof. Anna-Liisa Laine (University of Helsinki, Finland) 

Environmentally growing opportunistic pathogens can grow outside the host. This makes them very sensitive to 
selection pressures outside the host, which in turn, could further alter disease severity. In this thesis, I used 
novel techniques and analyses to investigate the effect of environmental selection pressures, in particular 
temperature, on thermal performance, virulence, and intraspecific interactions of Flavobacterium columnare, a 
waterborne opportunistic bacterial pathogen of fish. The phylogenetic analysis of 83 strains from eight different 
geographic locations in Finland over ten years (2003–2012) were carried out using the multilocus sequence 
analysis (MLST/MLSA). This analysis demonstrated that strains were clearly separated into two main lineages, 
which can be further divided into five genotypes. Meanwhile, isolates clustered independent from the geographic 
origin, host, and year with a semi-clonal and epidemic population structure (where frequent recombination occurs 
among isolates, but time to time, one or a few fit genotypes can arise and increase rapidly to produce an 
epidemic clone). F. columnare isolates showed variation in their thermal tolerances and in virulence, with 
virulence increasing over the years. Virulence was negatively correlated with a broader thermal performance 
curve with a right-shift towards warmer temperatures. Most likely climate change driven changes in the disease 
epidemics of this bacterium are associated with increased length of growing season, extending the suitable 
period for disease outbreaks. Finally, competition outcome in liquid cultures seemed to be well predicted by 
growth and yield of isolated strains at two different temperatures. However, interference competition results 
measured in inhibition tests on solid agar were inconsistent with head-to-head competition, suggesting that 
benefits of interference while growing on a surface are relaxed in liquid culture. 

Life after PhD: Postdoctoral researcher, University of Jyväskylä 

 

Figure 5.2.1. Lotta-Riina Sundberg, opponent prof. Anna-Liisa Laine, Tarmo Ketola, Roghaieh Ashrafi and Katja Pulkkinen. 
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Kinnula Hanna (University of Jyväskylä) 
The influence of infective dose, nutrient availability and coinfection on virulence of Flavobacterium columnare: 
implications of intensive aquaculture on opportunistic infections 
Supervisors: Lotta-Riina Sundberg & Johanna Mappes 
Opponent: Prof. Raine Kortet (University of Eastern Finland, Finland) 

Ecological factors are known to affect disease dynamics and even lead to disease emergence. Especially in 
opportunistic, environmentally transmitted pathogens, the environment may significantly contribute to pathogen 
virulence. Intensive farming, including aquaculture, has been suggested to create conditions favouring 
development of highly virulent pathogens. At Finnish fish farms, epidemics caused by opportunistic 
Flavobacterium columnare have been constantly increasing in their prevalence and severity since the 1980’s. 
Yet, factors behind the increased virulence of the pathogen and their mechanisms of action have largely 
remained unsolved. In this thesis, I explore the effects of infection dose, outside-host nutrients and coinfection 
with conspecific strains on virulence and disease dynamics of F. columnare. Virulence of bacterial strains 
isolated from fish farms was tested in experimental fish infections, where bacterial dose, water nutrient 
concentration and number of infecting strains were manipulated. Two fish species, zebra fish (Danio rerio) and 
rainbow trout (Oncorhynchus mykiss), were used as hosts to confirm the suitability of zebra fish for further 
infection experiments. Strains isolated during 2003–2010 were studied for temporal and local changes in their 
virulence, growth and competitive ability. Increase in infection dose was found to increase bacterial virulence in 
both hosts. High nutrient level increased virulence via enhanced bacterial growth and virulence factor activation. 
I also found that coinfection can increase F. columnare virulence, but the disease outcome depends on the strain 
characteristics. It is shown that the aquaculture environment may select for strains with high virulence and 
enhanced competitiveness. Taken together, the results indicate that all the studied factors can contribute to 
opportunistic disease outbreaks in aquaculture. 

Life after PhD: Seeking a position. 

Stucki Dimitri (University of Helsinki) 
Individual stress-resistance in the ant Formica exsecta 
Supervisor: Liselotte Sundström & Dalial Freitak 
Opponent: Prof. Line Ugelvig (University of Copenhagen, Denmark) 

Compared to solitary insects, the social organization and interactions in eusocial insects are expected to render 
them more vulnerable to parasitic exploitation. As a consequence, eusocial insects in turn evolved social immune 
defenses – sophisticated behaviors that complement the individual immune defenses and increase their 
resistance against parasitic exploitation. Thus, within the network of the eusocial community, host-parasite 
interactions occur not only between a single host and its parasites, but among all individuals in the network. 
Although in eusocial insects host-parasite interactions and other ecological stresses affect the entire community, 
the individuals provide the basic physiological responses in the defense against external influences. Thus, 
individual stress responses are an important factor in mediating the variation within the colony to ecological 
stresses. I investigated the physiological stress responses of the ant F. exsecta in the light of host-parasite 
interactions. I found that oral exposure to bacteria can have a beneficial effect on the survival of food deprivation. 
The response to the infection in combination with starvation showed temporal variation. I found striking 
similarities in the immune responses of young males and foraging workers, as compared to young queens and 
nursing workers. This suggests that the residual life expectancy may have a role in mediating immune defenses 
among the castes of F. exsecta. Stress responses not only varied among the castes, but also between two 
natural populations. I found different reaction norms to temperature and humidity, possibly due to the different 
environmental conditions that the ants experience in their natural habitat. Given that these reaction norms also 
affected the expression of immune genes, it is likely that variation in the environmental conditions can affect the 
immune defenses, and thus, may influence host-parasite interactions. I show that individual stress responses 
are tightly linked to immune defenses, which in turn may affect the stress response of the entire community. As 
a consequence, variation in the environmental conditions, and thus, exposure to different ecological stresses, 
may result in different evolutionary trajectories among populations, and even among colonies. 

Life after PhD: Seeking a position.  



52 
 

6 PUBLICATIONS 
 
6.1 2016 
 
6.1.1 Peer-reviewed scientific articles 
 
6.1.1.1 Journal article 
Aanen D., Beekman M. & Kokko H. 2016. Weird sex: the underappreciated diversity of sexual reproduction. 

Philosophical Transactions of the Royal Society B 371 20160262. 
Anttila J., Laakso J., Kaitala V. & Ruokolainen L. 2016. Environmental variation enables invasions of 

environmental opportunist pathogens. Oikos 125: 1144–1152. 
Arias M., Mappes J., Théry M. & Llaurens V. 2016. Inter-species variation in unpalatability does not explain 

polymorphism in a mimetic species. Evolutionary Ecology 3: 419–433. 
Booksmythe I., Head M.L., Keogh J.S. & Jennions M.D. 2016. Fitness consequences of artificial selection on 

relative male genital size. Nature Communications 7: 11597. 
Bos N., Pulliainen U., Sundström L. & Freitak D. 2016. Starvation resistance and tissue-specific gene expression 

of stress-related genes in a naturally inbred ant population. Royal Society Open Science 3: 160062. 
Buechel S.D., Booksmythe I., Kotrschal A., Jennions M.D. & Kolm N. 2016. Artificial selection on male genitalia 

length alters female brain size. Proceedings of the Royal Society of London B 283: 20161796. 
Cairns J., Jalasvuori M., Ojala V., Brockhurst M. & Hiltunen T. 2016. Conjugation is necessary for a bacterial 

plasmid to survive under protozoan predation. Biology Letters 12: 20150953. 
Chargé R., Wedell N., Lindstedt C., Hämäläinen L., Övermark E. & Mappes J. 2016. Variation in male fertility in 

a polymorphic moth, Parasemia plantaginis. Animal Behaviour 111: 33–40. 
Couchoux C., Seppä P. & van Nouhyus S. 2016. Strong dispersal in a parasitoid wasp overwhelms habitat 

fragmentation and host population dynamics. Molecular Ecology 25: 3344–3355. 
Dickel F., Freitak D. & Mappes J. 2016. Long-term prophylactic antibiotic treatment: Effects on survival, 

immunocompetence and reproduction success of Parasemia plantaginis (Lepidoptera: Erebidae). Journal 
of Insect Science 16: 1–7. 

Fritzsche K., Booksmythe I. & Arnqvist G. 2016. Sex ratio bias leads to the evolution of sex role reversal in honey 
locust beetles. Current Biology 26: 2522–2526. 

Fromhage L., Jennions M. & Kokko H. 2016. The evolution of sex roles in mate searching. Evolution 70: 617–
624. 

Gerber N. & Kokko H. 2016. Sexual conflict and the evolution of asexuality at low population densities. 
Proceedings of the Royal Society of London B. 283: 20161280. 

Gordon D.S. & Lea S.E.G. 2016. Who punishes? The status of the punishers affects the perceived success of, 
and indirect benefits from, “moralistic” punishment. Evolutionary Psychology 14: 1474704916658042. 

Harts A.M.F., Booksmythe I. & Jennions M.D. 2016. Mate guarding and frequent copulation in birds: a meta-
analysis of their relationship to paternity and male phenotype. Evolution 70: 2789–2808. 

Harts A., Jaatinen K. & Kokko H. 2016. Evolution of natal and breeding dispersal: when is a territory an asset 
worth protecting? Behavioral Ecology 27: 287–294. 

Harts A., Kristensen K. & Kokko H. 2016. Predation can select for later and more synchronous arrival times in 
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Kronholm I. 2017. Adaptive evolution and epigenetics. Pages 427–438 in: Handbook of epigenetics: The new 
molecular and medical genetics (ed. T. Tollefsbol), Academic Press. 

Nokelainen O., Rojas B. & Valkonen J. K. 2017. Camouflage. Pages 1–6 in: Encyclopedia of evolutionary 
psychological science (Eds. T.K. Shackelford & V.A. Weekes-Shackelford), Springer International 
Publishing. 

Poranen M,M., Mäntynen S. & ICTV Report Consortium 2017. Chapter Cystoviridae. ICTV Online (10th) Report. 
Rojas B. & Burdfield-Steel E. 2017. Predator Defense. In: Encyclopedia of Animal Cognition and Behavior (eds. 

J. Vonk & T.K. Shackelford), Springer International Publishing (accepted). 
Rojas B., Nokelainen O. & Valkonen J.K. 2017. Aposematism. Pages 1–5 in: Encyclopedia of evolutionary 

psychological science (Eds T.K. Shackelford & V.A. Weekes-Shackelford), Springer International 
Publishing. 

Uller T. & Helanterä H. 2017. Heredity and Evolutionary Theory. In: Challenges to evolutionary theory: 
Development and adaptation (Eds. D. Walsh & P. Huneman), Oxford University Press. 

 
6.2.2 Non-refereed scientific articles 
 
6.2.2.1 Non-refereed scientific articles 
Ashrafi R., Bruneaux M., Sundberg L.-R., Pulkkinen K., Valkonen J. & Ketola T. 2017. Thermal tolerance is 

linked with virulence in a fish pathogen. bioRxvi 188185. 
Jalasvuori M. & Penttinen R. 2017. What can evolutionary rescue tell us about the emergence of new resistant 

bacteria? Future Microbiology 12: 731–733. 
Laanto E., Ravantti J. & Sundberg L.R. 2017. Complete genome sequence of an aquaculture associated phage 

FL-1 infecting Flavobacterium species. Genome Announcements 5: e00014–17. 
Linnen C., O’Quin C.T., Shackleford T., Searc C.R. & Lindstedt C. 2017. Genetic architectures of larval 

pigmentation and color pattern in the redheaded pine sawfly (Neodiprion lecontei) bioRxiv 183996, doi: 
https://doi.org/10.1101/183996 (under review in Genetics) 

van Nouhuys S. & Seppä P. 2017. Preface. Annales Zoologici Fennici 54: 1–3. 
 
6.2.2.2 Book section 
Harwood G.P., Ihle K.E., Salmela H. & Amdam G.V. 2017. Regulation of honeybee worker (Apis mellifera) life 

histories by vitellogenin. Pages 403–420 in: Hormones, Brain, and Behavior, 3rd edition (Eds. D.W Pfaff 
& M. Joels), Academic Press, Oxford, UK. 

Kokko H., Schindler S. & Sprouffske K. 2017. Searching for a cancer-proof organism: it’s the journey that teaches 
you about the destination. In: Ecology and Evolution of Cancer, 1st edition (Eds. B. Ujvari, B. Roche & F. 
Thomas), Elsevier. 

Valone T.J., Barta Z., Börner J., Cardenas J.-C., Giraldeau L.-C., Kokko H., Oldekop J. A., Pauly D., Rustagi 
D. & Sutherland W.J. 2017. Insights from Game Theory. In: Investors and Exploiters in Ecology and 
Economics: Principles and Applications, (Eds. L.-A. Giraldeau, P. Heeb & M. Kosfeld), MIT Press. 

 
6.2.3 Publications intended for the general public 
 
6.2.3.1 Popularised article, newspaper article 
Junikka J. 2017. Vienanmeren maitovalaat. Pages 167–169 in: Viena vieköön: matka kalevalaiseen luontoon ja 

kulttuuriin (Eds. A. Vanhatalo, P. Niemelä, T. Kuuluvainen & H. Vasander), Helsingin yliopiston 
metsätieteiden laitoksen julkaisuja 9, Helsingin yliopiston metsätieteiden laitos, Helsinki, Finland. 

Ketola T., Saarinen K. & Lindström L. 2017. Genetic relationships between invader and natives dictate the 
outcome of experimental invasions. BMC Series blog. 
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6.2.4 Theses 
 
6.2.4.1 Bachelor’s thesis 
Lemmetyinen Toni & Lähteenmäki Emilia. 2017. Comparing of two Klebsiella pneumoniae strains’ biofilm 

formation and imaging with helium ion microscopy. University of Jyväskylä. Supervisors: M. Jalasvuori, 
K. Koskinen. 

Rautaharkko Sonja & Saine Siina-Riikka. 2017. Pesäloisinta pilkkumäntypistiäisellä (Diprion pini). University of 
Jyväskylä. Supervisor: C. Lindstedt-Kareksela. 

 
6.2.4.2 Master’s thesis 
Abondano Diana. 2017. Predator induced plasticity on life history and antipredator defences in the aposematic 

wood tiger moth larva. University of Jyväskylä. Supervisors: S. Gordon & J. Mappes. 
Heikkilä Iida 2017. The different sides of human prosociality and their associations with peer relations. University 

of Jyväskyä. Supervisors: M. Puurtinen, S. Heap & N. Kiuru. 
Hietala Anna 2017. Caste-specific expression of vitellogenin and vitellogenin-like genes in the ant Formica fusca. 

University of Helsinki. Supervisors: H. Helanterä & C. Morandin. 
Häkkinen Hanna. 2017. Investigating in vivo cell and tissue internalization during zebrafish neurulation. 

University of Jyväskylä. Supervisors: Claudio Araya (Universidad Austral de Chile) & L.-R. Sundberg. 
Laakkonen Ella. 2017.  
Lohi Salla. 2017. Trans-generational immune priming in honey bees. University of Helsinki. Supervisor: D. 

Freitak. 
Murphy Liam. 2017. Prohylactic medication in response to high infection risk. University of Jyväskylä. 

Supervisors: J. Mappes & F. Dickel. 
Teichmann Marianne. 2017. Do plant secondary metabolites help honey bees? University of Göttingen. 

Supervisor: D. Freitak. 
 
7 PATENTS AND INVENTION DISCLOSURES 
 
7.1 2016 
 
7.1.1 Patent notifications 
Freitak D. & Salmela H. (Inventor rights 50/50) “Edible vaccination against microbial pathogens” International 

patent application filed in Finnish Patent and Registration Office (PCT/FI2016/050541), 22.6.2016. 
 
7.2 2017 
 
7.2.1 Invention disclosure 
Almeida G., Laanto E. & Sundberg L.-R. Invention disclosure. Improved methods for production and 

quantification of bacteriophages infecting Flavobacterium columnare. March 2017, University of 
Jyväskylä. 

 
8 PRESENTATIONS IN SCIENTIFIC CONFERENCES AND WORKSHOPS 
 
8.1 2016 
 
8.1.1 Oral presentations 
Bruneaux M., Ashrafi R. & Ketola T. Taming the inner beast: phage-driven adaptations to fluctuating 

temperatures in a bacterial host. 2nd Finnish Molecular Ecology and Evolution Symposium, Lammi 
Biological Station, Finland, 12.10.2016. 

Burdfield-Steel E. Truth and lies–honest signalling and automimicry in an aposematic insect. Nordic Oikos 
conference 2016, Turku, Finland, 2.2.2016. 
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Burdfield-Steel E. & Shuker D. Reproductive Interference and Sexual Selection. Behavioral interference 
between species symposium. ISBE 2016, Exeter, UK, 3.8.2016. 

Burdfield-Steel E., Brain M., Rojas B. & Mappes J. Red or dead - honest signalling in the wood tiger moth. ISBE 
2016, Exeter, UK, 1.8.2016. 

De Bona S., López-Sepulcre A., Valkonen J., Umbers K.D.L. & Mappes J. Item Response Trees: how to best 
analyse qualitative alternative responses. ISBE 2016, Exeter, UK, 31.7.2016. 

De Bona S., Umbers K.D.L., White T., Haff T., Ryeland J., Drinkwater E. & Mappes J. Post-attack deimatic 
display: bad timing or optimal compromise? Anti-predator coloration symposium, Penryn, UK, 5.8.2016. 

Dickel F. Mixed diets-insects know how to stay healthy. Nordic Oikos conference 2016, Turku, Finland, 3.2.2016. 
Dickel F. Mixed diets – the key to a healthy live? ICE 2016 XXV International Congress of Entomology, Orlando, 

USA, 27.9.2016. 
Gerber N. Male sexual harassment and the evolution of asexuality at low densities. Biology16, Lausanne, 

Switzerland, 11.2.2016, 
Gerber N. Sex and dispersal in space and time, BES annual meeting, Liverpool, UK, 12.12.2016. 
Gordon D. & Puurtinen M. Guarding the Guardians: will asymmetries in resource holding potential promote the 

policing of anti-social punishment and intra-group feuds? EHBEA 2016, London, UK, 6.4.2016. 
Gordon D. & Puurtinen M. Guarding the Guardians: will asymmetries in resource holding potential promote the 

policing of anti-social punishment and intra-group feuds? HBES 2016, Vancouver, Canada, 1.6.2016. 
Freitak D. Trans-generational immune priming in honeybees. Nordic Oikos conference 2016, Turku, Finland, 

3.2.2016. 
Freitak D. Vaccination à la honey bees (Apis mellifera), XXV International Conference of Entomology, Orlando, 

USA, 26.9.2016. 
Fuchs S. Does parental injury lead to resistance in brood? EMPSEB22, Visby, Sweden, 11.9.2016. 
Galarza J.A. On the dispersal of ectotherms; and integrated approach. Vienna Graduate School of Population 

Genetics, Vienna, Austria, 1.11.2016. 
Hakala S. Is Formica fennica a true species? EMPSEB22, Visby, Sweden, 11.9.2016. 
Heap S. How to bake a cooperative social system. ISBE 2016. Exeter, UK. 1.8.2016. 
Helanterä H. Evolution of caste biased gene expression and Darwin’s problem with social insects. EEE-seminar, 

University of Sheffield, UK, 9.3.2016. 
Helanterä H. Evolution of caste biased gene expression and Darwin’s problem with social insects. Evolutionary 

biology seminar series, University of Mainz, Germany, 25.10.2016. 
Junikka J. Evolution of human warfare. EMPSEB22, Visby, Sweden. 
Kokko H. Paris Fitness Workshop, France. 29.6.–1.7.2016. 
Kronholm I. Contribution of epigenetic mechanisms to phenotypic plasticity in the filamentous fungus Neurospora 

crassa. Nordic Oikos conference 2016, Turku, Finland, 4.2.2016. 
Kronholm I. Contribution of epigenetic mechanisms to phenotypic plasticity in the filamentous fungus Neurospora 

crassa. 13th European Conference on Fungal Genetics, Paris, France, 4.4.2016. 
Kulmuni J. Why certain regions resist gene flow in wood ant hybrids. IUSSI, Helsinki, Finland. 9.8.2016. 
Laakso J. Kinship effects on tree seedling growth and behavior. Finnish Plant Science days, University of Turku, 

Finland, 25.5.2016. 
Laanto E. Largely unexplored freshwaters may provide missing links to viral evolution. Viruses of Microbes 2016, 

Liverpool, UK, 19.7.2016. 
Laanto E, Hoikkala V., Ravantti J. & Sundberg L.-R. Co-evolution of bacteria and phages in a natural population: 

combining phenotypic and genomic data. 2nd Finnish Molecular Ecology and Evolution Symposium, 
Lammi Biological Station, Finland, 12.10.2016. 

Lindstedt C. Effect of parental care on the development of honest warning signals in the burying beetle 
(Nicrophorus vespilloides). Antipredator Colouration Symposium, Falmouth, UK, 4.8.2016. 

Lindstedt C, Miettinen A., Ketola T., Lopez Sepulcre A., Mappes J. & Pakkanen H. Sex-linked deception in costly 
antipredator defence in social pinesawfly. ISBE 2016, Exeter, UK, 31.7.2016. 

Lindström L. Anthropogenic selection pressures and the consequences of sublethal pesticide usage. 25th 
International Congress of the Entomology, Orlando, USA, 26.9.2016. 
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Mappes J, Gilsenay C. & Lindström L. Should aposematic prey be conspicuous, distinct, or both? ISBE 2016 
Exeter, UK, 1.8.2016. 

Pulliainen U. Ant larvae as secret weapon against social parasites. Spring Symposium, Helsinki, Finland, 
7.3.2016. 

Rojas B., Burdfield-Steel E. & Mappes J. Chemical defences override visual signals in the multimodal warning 
disply of an aposematic moth. ISBE 2016, Exeter, UU, 29.7.2016. 

Rönkä K., Nokelainen O., Rojas B., Valkonen J., Tasane T., Gordon S., Burdfield-Steel E. & Mappes J. 
Geographic variation in predation pressure on polymorphic, aposematic moths. ISBE 2016, Exeter, UK, 
30.7.2016. 

Rönkä K., Rojas B., Nokelainen O., Gordon S., Valkonen J., Tasane T., Burdfield-Steel E., Pascual C. de & 
Mappes J. Role of predation in geographic vs. local variation in the warning coloration of an aposematic 
moth. Anti-Predator Coloration Symposium, Falmouth, UK, 4.8.2016. 

Rönkä K., Rojas B., Nokelainen O., Valkonen J., Tasane T., Gordon S., Burdfield-Steel E. & Mappes J. Does 
frequency dependent selection explain geographic variation in wood tiger moth wing coloration? Local 
variation in predation pressure toward warning coloration of an aposematic moth. 2016 European Meeting 
of PhD Students in Evolutionary Biology (EMPSEB22), Gotland, Sweden, 13.9.2016. 

Sundberg L.-R. Phage-bacterium coevolution dynamics in aquaculture – implications for phage therapy. Viruses 
of Microbes 2016, Liverpool, UK, 19.6.2016. 

Tilquin A. Weird sex & the evolutionary origins of sexual reproduction. Retreat with the Schwander lab, University 
of Lausanne, Switzerland, 8.2.2016. 

Tilquin A. The geography of parthenogenesis: what we really know. Biology16, Lausanne, Switzerland, 
10.2.2016. 

Tilquin A. Why isn’t everybody asexual already? Zürich Interaction Seminar, Zürich, Switzerland, 17.10.2016. 
Valkonen J. The dazzling warning signal of European adders. ISBE 2016. Exeter, UK, 27.7.2016. 
 
8.1.2 Invited oral presentations 
Dickel F. Smart, smarter, polyphagous larvae. Invited speaker at the University of Tartu, Department of Zoology, 

Tartu, Estonia, 2.3.2016. 
Freitak D. Trans-generational immune priming in honey bees via Vitellogenin. The Nordic meeting of 

Beekeepers, Helsinki, Finland, 28.1.2016. 
Freitak D. Of vaccination of honeybees, with accent on honey bees. Schooling of professional beekeepers, 

Olustvere, Estonia, 27.2.2016. 
Freitak D. American Foulbrood. Schooling of professional beekeepers Olustvere, Estonia, 27.2.2016. 
Freitak D. Transgenerational immune priming in insects: honeybees and vitellogenin. EuroBEE, Malmö, 

Sweden, 12.3.2016. 
Freitak D. Transgenerational immune priming in insects: honeybees and vitellogenin. Departmental Seminar of 

Department of Evolutionary Biology in University of Kiel, Kiel, Germany, 22.3.2016. 
Freitak D. Transgenerational immune priming in insects: from moths to bees. Departmental Seminar, Sheffield, 

UK, 6.4.2016. 
Heap S. Innovation and cultural evolution across adaptive environments. Invited talk, Laland Lab Group, 

University of St Andrews, UK, April 2016. 
Kokko H. Males exist. Does it matter? Plenary speaker, Annual Meeting of the Ethological Society, Göttingen, 

Germany, 18.2.2016. 
Kokko H. Males exist. Does it matter? Invited speaker, CSF conference on the genomic basis of eco-evolutionary 

change, Monte Verita, Switzerland, 7.6.2016. 
Kokko H. Dynamic consequences of the fact that populations often have two sexes. Plenary speaker, 17th 

International Symposium on Dynamic Games and Applications, Urbino, Italy, 12.7.2016. 
Kokko H. Plenary lecture, EMPSEB22, Gotland, Sweden, 13.9.2016. 
Kokko H. Trinity College, Dublin, Ireland. 21.–23.1.2016. 
Kokko H. University of Sheffield, UK, 24.–25.3.2016. 
Kokko H. University of Groningen, Netherlands, 26.1.2016. 
Kokko H. Institut Pluridisciplinaire Hubert Curien, Strasbourg, France, 22.4.2016. 
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Kokko H. Santa Fe Institute. 7.–11.11.2016. 
Kulmuni J. What can ants tell us about speciation? Invited seminar, University of Regensburg, Germany, June 

2016. 
Kulmuni J. Ants as a model for speciation. Invited seminar, University of Lisbon, Portugal, October 2016. 
Mappes J. The chemical defence of wood tiger moths. University of Exeter, Penryn campus, UK, 3.3.2016. 
Rojas B. The problem with polymorphisms: how aposematic organisms deal with variable defences. Laboratoire 

d'Ecologie des Hydrosystèmes Naturels et Anthropisés, University of Lyon 1, Lyon, France, 21.11.2016. 
Seppä P. Evolution of social parasitism in Myrmica ants. Laboratoire d'Ethologie Expérimentale et Comparée, 

Université Paris 13, France, 23.3.2016. 
Sundberg L.-R. Coevolution of phage-host interactions in the fish pathogen Flavobacterium columnare. Danish 

Microbiology Society, Copenhagen, Denmark, 14.11.2016. 
Sundberg L-R. Bacteriophages infecting the fish pathogen Flavobacterium columnare in aquaculture. 

Bacteriophage2016, London, UK, 19–21.1.2016. 
Sundberg L.-R. New tools against bacterial diseases. Science day, Department of Biological and Environmental 

Science, University of Jyväskylä, 4.12.2016. 
Sundberg L.-R. Evolution of host-pathogen interactions in intensive aquaculture. Minisymposium in Ecology and 

Evolution of Infectious Disease, University of Helsinki, Finland, 28.4.2016. 
Sundberg L.-R. Evolution of host-pathogen interactions in intensive aquaculture. Minisymposium in Aquaculture 

and Antibiotic Resistance, University of Helsinki, 17.6.2016. 
Sundström L. Who or what drives reproductive partitioning in multi-queen societies? Keynote speaker, Workshop 

- Fondation Fyssen: The evolution of polygyny, causes and consequences, Paris, France, 17.3.2016. 
 
8.1.3 Posters 
Ashrafi R. Broadness of thermal tolerance is linked to decreased virulence in fish pathogen – Does climate 

change alter disease epidemics? Nordic Oikos conference 2016, Turku, Finland, 2.2.2016. 
Bruneaux M., Ashrafi R. & Ketola T. How does an opportunistic pathogen adapt to a changing world? Nordic 

Oikos conference 2016, Turku, Finland, 2.2.2016. 
Dhaygude K. RNA viruses in Formica ants. Ants 2016, Munich, Germany, 5.5.2016. 
Dhaygude K. Wolbachia diversity in the ant Formica exsecta. Sfécologie-2016, International Conference of 

Ecological Sciences, Marseille, France, 24.10.2016. 
De Bona S. Packed like sardines: transient dynamics in guppy rapid evolution. Nordic Oikos conference 2016, 

Turku, Finland, 2.2.2016. 
Fuchs S. Life history trade-offs under dietary stress in the ant Formica fusca. Nordic Oikos conference 2016, 

Turku, Finland, 2.2.2016. 
Hakala S. Phylogenetic relationships of Finnish Coptoformica species. Nordic Oikos conference 2016, Turku, 

Finland, 2.2.2016. 
Ketola T. Evolution and extinction in global change: Do biological interactions obscure abiotic selection 

pressures? Nordic Oikos conference 2016, Turku, Finland, 2.2.2016. 
Laanto E. Jumbo phages in the northern fresh waters. Bacteriophages 2016, London, UK. 19.–21.1.2016. 
Laakso J. Kinship effects on tree seedling growth and behavior. Nordic Oikos conference 2016, Turku, Finland, 

3.2.2016. 
Lindstedt C. Mums who have sex produce better quality sons? Effect of copulation and diet quality on the fitness 

of haplodiploid Diprion pini pinesawflies. Nordic Oikos conference 2016, Turku, Finland, 2.2.2016. 
Margus A. Trans- and within generational effects of sublethal pyrethroid insecticide exposure on an invasive 

pest insect. Nordic Oikos conference 2016, Turku, Finland, 2.2.2016. 
Merikanto I. Biological control of environmentally growing pathogens. Nordic Oikos conference 2016, Turku, 

Finland, 2.2.2016. 
Morandin C. Comparative transcriptomics reveals the conserved building blocks involved in parallel evolution of 

ant phenotypic traits. Nordic Oikos conference 2016, Turku, Finland, 3.2.2016. 
Pulliainen U. Ant larvae as a secret weapon against social parasites. Nordic Oikos conference 2016, Turku, 

Finland, 3.2.2016. 
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Rönkä K. Geographic variation in predation pressure toward warning coloration of an aposematic moth Arctia 
plantaginis. Nordic Oikos conference 2016, Turku, Finland, 2.2.2016. 

Stucki D. Caste-specific expression of constitutive and induced immunity in a social insect. The XXV 
International Congress of Entomology, Orlando, USA, 30.9.2016. 

Sundström L. Who or what drives reproductive partitioning in multi-queen societies? Workshop - Fondation 
Fyssen: The evolution of polygyny, causes and consequences, Paris, France, 17.3.2016. 

Tilquin A. Fauvergue Xavier. Why mating? Modelling the spread of a sex-strike allele in haplodiploids. 
Sfécologie2016, International Conference on Ecological Sciences, Marseille, France. 24–28.10.2016. 

Valkonen J. Function of the eye mask. Nordic Oikos conference 2016, Turku, Finland, 3.2.2016. 
Wolf J. Is genetic divergence the cause for the existence of two queen morphs in the ant Myrmica ruginodis? 

The XXV International Congress of Entomology, Orlando, USA, 26.9.2016. 
 
8.2 2017 
 
8.2.1 Oral presentations 
Almeida G.M.F. Imaging phage-bacterium interaction at sub-nanometer resolution using helium ion microscopy. 

Centennial Celebration of Bacteriophage Research, Tblisi, Georgia, 29.6.2017. 
Booksmythe I. Mate competition and mating system evolution. Behaviour2017, Estoril, Portugal, 4.8.2017. 
Booksmythe I. When to make males: predicting sex and sex ratios in Daphnia. ESEB 2017, Groningen, the 

Netherlands, 23.8.2017. 
Burdfield-Steel E. Safety in numbers? How colour morph frequency affects predation risk in an aposematic moth. 

Oikos Finland Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 
De Bona S. An Integral projection modelling approach to study density-dependent dispersal. ESEB 2017, 

Groningen, the Netherlands, 24.8.2017. 
De Bona S. Interactions between local and global density drive dispersal and the spread of a rapid invasion. 

EMSEB23, Krasiczyn, Poland,  
Fuchs, S. Honey bee queens can prime their offspring against fungal infection Spring symposium (LUOVA), 

Helsinki, Finland, 8.3.2017. 
Hakala S. The flight of ants. Spring Symposium, Helsinki, Finland, 6.3.2017. 
Jalasvuori M. Antibiotic resistance, conjugative plasmids and plasmid-dependent phages. Finnish Microbial 

Pathogens days, Helsinki, Finland, 19.8.2017. 
Ketola T. Eco-Evo blueprints of invasions. ESEB 2017, Groningen, the Netherlands, 25.8.2017. 
Kronholm I. Epigenetic background of phenotypic plasticity. ESEB 2017, Groningen, the Netherlands, 23.8.2017. 
Kulmuni J. Haplodiploids offer a window into processes of speciation that are hidden in diploids. Gordon 

Research Conference in Speciation, Lucca (Barga), Italy, 18.2.2017. 
Kulmuni J. Pulling together and pulling apart: opposite selective forces operate on ant hybrids but why? ESEB 

2017, Groningen, the Netherlands, 23.8.2017. 
Lindstedt-Kareksela C. Sex-linked deception in costly cooperative antipredator defence in social pinesawfly. 

Oikos Finland Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 
Lindstedt-Kareksela C. Parental care constraints the development of reliable warning signals in the burying 

beetles. Ento’17: International Symposium & National Science Meeting “Entomological Networks: 
Ecology, Behaviour and Evolution Newcastle, UK, 14.7.2017. 

Lindstedt-Kareksela C. Sex-linked deception in costly antipredator defence in social pinesawflies. Ento’17. 
International Symposium & National Science Meeting “Entomological Networks: Ecology, Behaviour and 
Evolution”, Newcastle, UK, 15.7.2017. 

Mappes J. The protective value of deimatism varies with the experience of wild predators. Behaviour 2017, 
Lisbon, Portugal, 31.7.2017. 

Mappes J. Evolution and maintenance of variation in antipredator defences. ESEB 2017, Groningen, the 
Netherlands, 21.8.2017. 

Margus A. Multiple stressors: can glyphosate modify response to an insecticide? Oikos Finland Conference for 
Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 
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Morandin C. Evolutionary constraints on caste specific gene expression across 15 ant species. ESEB 2017, 
Groningen, the Netherlands, 25.8.2017. 

Radzvilavicius A. Major transitions in individuality and eukaryotic life history evolution. BEEEs seminar, 
University of Zurich, Switzerland, 21.3.2017. 

Rojas B. On the road to divergence: wood tiger moth populations in the Caucasus, Western Asia. ESEB 2017, 
Groningen, the Netherlands, 25.8.2017. 

Ruotsalainen P. Confection, a novel method to introduce DNA to eukaryotic cells. FEMS2017. Valencia, Spain. 
12.7.2017. 

Rönkä K. Could multiple-model mimicry explain local warning signal polymorphism in the wood tiger moth? 20th 
European Congress of Lepidopterology, Podgora, Croatia, 27.4.2017. 

Rönkä K. Predator generalization, mimicry and maintenance of multiple morphs. Behaviour2017, Estoril, 
Portugal, 1.8.2017. 

Sundström L. Caste-specific expression of constitutive and induced immunity in the ant Formica exsecta. ESEB 
2017, Groningen, the Netherlands, 23.8.2017. 

Thorogood R. Social transmission of avoidance facilitates the spread of novel prey. Behaviour201, Estoril, 
Portugal, 31.7.2017.. 

Thorogood R. Social transmission facilitates the spread of defences. ESEB 2017, Groningen, the Netherlands, 
25.8.2017. 

Tilquin A. Flash-talk: Asexuality takes over the front of invasion waves: a new explanation for geographic 
parthenogenesis. Biology17, Bern, Switzerland, 2.–3.2.2017. 

Tilquin A. Sex in Eukaryotes: mitochondria as the original sin. Behaviour, Ecology, Environment and Evolution 
Seminars, Zürich, Switzerland, 30.5.2017. 

Tilquin A, Original sin: mutation accumulation in mitochondria at the origins of sex. IEU PhD Retreat, Switzerland, 
6.–8.6.2017. 

 
8.2.2 Invited oral presentations 
Booksmythe I. When to make males: predicting sex and sex ratios in Daphnia. Stirling University, Stirling, UK, 

22.5.2017. 
Booksmythe I. Introduction to meta-analysis. ESEB special topics network ‘Linking local adaptation with the 

evolution of sex differences’, Lund, Sweden, 15.8.2017. 
Freitak D. PrimeBEE: an edible vaccination against microbial diseases. Weekly group meetings. Arizona State 

University, USA, 19.4.2017. 
Gordon S. Multiple interacting processes maintain colour polymorphism in the wild. Behavioural Ecology Weekly 

Seminar series, Cambridge University, UK, 23.2.2017. 
Heap S. Personality and plasticity in social learning strategies. Interacting minds seminar, The Interacting Minds 

Centre for the Study of Cognition, Communication and Choice, Aarhus, Denmark, 16.3.2017. 
Helanterä, H. Darwin’s problem and evolution of caste specific gene expression in ants. Weekly department 

seminar, Department of Ecology and Evolution, University of Lausanne, Switzerland, 15.3.2017. 
Helanterä, H. A social insect view on the causal structure of a major transition. Konrad Lorenz Institute workshop 

on Cause and Process in Evolution, 11.5.2017 
Helanterä, H. The evolutionary dilemma of ant supercolonies. Central European Workshop in Myrmecology, 

Krakow, Poland, 22.3.2017. 
Jalasvuori M. Does the temperature-dependent biophysics of protein folding contribute to latitude-dependent 

patterns of global species diversity? Department of Genetics seminar series, the University of Cambridge, 
UK, 9.10.2017. 

Kokko H. Searching for a cancer-proof organism: it’s the journey that teaches you about the destination. Centre 
of Evolutionary Medicine, Arizona State University, USA, 16.–20.1.2017. 

Kokko H. Males exist. Does it matter? Exeter University Darwin Day Celebrations, UK, 10.2.2017.  
Kokko H. Bet-hedging in evolutionary theory. Plenary at Modelling Biological Evolution ’17, University of 

Leicester, UK, 7.4.2017. 
Kokko H. The evolutionary enigma of the demographic transition. 5th Toulouse Economics and Biology 

Workshop “The Evolution a& Economics of the Family”, France, 31.5.–3.6.2017. 
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Kokko H. Bet-hedging in evolutionary theory. IAST Scientific Council 5th anniversary conference, Toulouse, 
Frane, 14.–17.6.2017. 

Kokko H. Learning and plasticity in life-history theory. Falmouth, UK, 3.–9.7.2017. 
Kokko H. Bet-hedging in evolutionary theory. London MMEE, UK, 10.–12.7.2017. 
Kokko Hanna. Males exist. Does it matter? Berlin ITP, 13.7.2017. 
Kokko H. Multiple mating, dispersal and (facultative) sex: Can bet-hedging explain them all? Plenary lecture, at 

37th International Ethological Conference, Behaviour 2017, Estoril, Portugal, 1.8.2017. 
Kokko H. Bet-hedging in evolutionary theory. Plenary at Behaviour2017, Portugal, 30.7.–4.8.2017. 
Kokko H. Males exist. Does it matter? ESEB Special Topic Network meeting on sex differences and local 

adaption. Lund, Sweden, 14.–18.8.2017. 
Kokko H. A sex-specific guide to using spatially varying resources. Keynote, ESEB2017, Groningen, 

Netherlands, 20.–25.8.2017. 
Kokko H. Multiple mating, dispersal and (facultative) sex: can bet-hedging explain them all? Plenary at German 

Zoological Society meeting, Bielefeld, Germany, 12.–15.9.2017. 
Kulmuni J. Ants offer a window into processes of speciation. Departmental seminar, University of Sheffield, UK, 

20.3.2017. 
Kulmuni J. Ants can reveal the mystery of speciation. Departmental seminar, University of Oulu, Finland, 

21.9.2017. 
Lindstedt-Kareksela C. Cooperation and deception in social antipredator strategy: case studies with pine 

sawflies. Ecology and Evolutionary Biology Research –seminar, University of Helsinki, Finland, 
25.1.2017. 

Lindström L. Stress responses and invasion success. EEE-seminar, University of Vermont. 27.9.2017. 
Lindström L. Consequences of sublethal pesticide effects on an invasive pest. Plant and Soil Sciences seminar 

Series, 25.10.2017 
Mappes J. Predator community structure affects how predators select for prey defences. University of Trier, 

Germany, 9.2.2017. 
Mappes J. Predator community structure affects how predators select for prey defences. School of Biological 

Sciences, University of Bristol, Bristol, UK, 21.3.2017. 
Mappes J. Variation and maintenance of chemical defences! Invited seminar speaker, Bristo, UK. 
Mappes J. Invited seminar speaker, Trier, Germany. 
Mappes J. Evolution and maintenance of antipredator defence strategies. Invited Hils von Hofsten lecture, 

Uppsala, Sweden. 
Morandin C. Co-expression and co-methylation networks: their roles in social insects caste development. 

University of Copenhagen, Copenhagen, Denmark, 30.6.2017. 
Nokelainen O. Warning signal efficacy and predator perception in visually heterogeneous environments. 37th 

International Ethological Conference, Behaviour 2017, Estoril, Portugal, 31.7.2017. 
Puurtinen M. Evolution of male and female mate choice for inclusive and direct benefits. Gronigen lectures in 

theoretical biology, University of Groningen, the Netherlands 9.3.2017. 
Puurtinen M. Group competition boosts innovation and cultural development. Aarhus Interacting Minds Centre, 

Aarhus University, Denmark, 16.3.2017. 
Rojas B. Behavioural and ecological drivers of whithin population variation in warning signals. Hawkesbury 

Institute for the Environment Seminar, University of Western Sydney, Sydney, Australia, 26.4.2017. 
Rojas B. Warning signals and parental duties: the evolutionary ecology of an Amazonian gap specialist. The 

Lizard Lab, Macquarie University, Sydney, Australia, 27.4.2017.  
Rojas B. How to dig up the evolutionary ecology of poison frogs as a female researcher and not die in the 

attempt: lessons from near and far”. Symposium on “Women in Latin American Herpetology: Challenges 
and Achievements”. XI Latin American Congress of Herpetology, Quito, Ecuador, 24.7.2017. 

Rojas B. A possible route to the origin and evolution of polymorphic warning signals. Symposium on “Colour and 
Genetics in Dendrobatid Poison Frogs”, XI Latin American Congress of Herpetology, 28.7.2017. 

Rojas B. Evolution and maintenance of variation in anti-predator defences. Keynote lecture at the Symposium 
on “Evolution of Animal Communication Signals” (on behalf of J. Mappes), ESEB2017, Groningen, 
Netherlands, 21.8.2017. 
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Rojas B. Wood tiger moths: A system for studying intra- and inter-population variation in anti-predator defences. 
Chemical Ecology Lab, University of Amsterdam, Amsterdam, The Netherlands. 28.9.2017. 

Salmela H. Vitellogenin – reproductive protein in immunity. Ecology and Evolutionary Biology Seminar, 
University of Helsinki, 29.3.2017. 

Salmela H. Crosstalk between gut microbiota and lipoproteins. Microbial Symbiosis meeting, Lausanne, 
Switzerland, 8.5.2017. 

Silfver T., Torvinen S., Laakso J., Helanterä H. Rousi M. & Mikola J. Plant kin effects on arthropod communities 
and leaf damage in birch. Cordon Research Conference 02. 2017. 

Sundberg L.-R. Evolution of host-pathogen interactions in intensive aquaculture, University of Helsinki, Virus 
club, 30.3.2017. 

Sundberg L.-R. Phage therapy - why we need to understand phage-bacterium interaction. University of 
Jyväskylä, Rectors visit at the Faculty, 9.3.2017. 

Sundberg L.-R. Phages – old tricks against bacterial pathogens. National biology student meeting BiTa, 
University of Jyväskylä, 8.4.2017. 

Sundberg L.-R. New tools against bacterial diseases in intensive food production. Nanoscience center 
International Advisory Board Meeting, Jyväskylä, 27.4.2017. 

Thorogood R. Why the social environment matters in antagonistic coevolution. Ecology and Evolution seminar 
series, University of Helsinki, 12.4.2017. 

Valkonen J. Protective colouration and warning signaling of European vipers, and a bit of mimicry. Centre of 
Integrative Ecology, Deaking University, Australia, 31.3.2017. 

 
8.2.3 Posters 
Ashrafi R. Novel application of high resolution melting assay (HRM) to study temperature-dependent intraspecific 

competition in a pathogenic bacteriu. Oikos Finland Conference for Ecologists and Evolutionary Biologist, 
Helsinki, Finland, 31.1.2017. 

Beresford, J. Patterns of speciation: differential gene expression underlying hybrid fitness in ants. ESEB 2017, 
Groningen, the Netherlands, 24.8.2017. 

Bruneaux M. Phage-driven thermal adaptation. ESEB 2017, Groningen, the Netherlands, 22.8.2017. 
Burdfield-Steel E. Jack of all trades or master of one? Targeted chemical defence in wood tiger moths. ESEB 

2017, Groningen, the Netherlands, 21.8.2017. 
Christie J. Mate-finding, mitochondrial inheritance, and the evolution of mating types. Mitochondiral Genomics 

and Evolution – an SMBE Satellite Meeting, Ein Gedi, Israel, 2017. 
Dickel F. Self-medication – How mixing diets saves your life. ESEB 2017, Groningen, the Netherlands, 

22.8.2017. 
Freitak D. 2017. On mechanisms of trans-generational immune priming in honey bees. ESEB 2017, Groningen, 

the Netherlands, 21.8.2017. 
Fuchs S. What does not kill you makes your offspring stronger. ESEB 2017, Groningen, the Netherlands, 

22.8.2017. 
Gordon S. Multiple interacting processes maintain colour polymorphism in the wood tiger moth. Oikos Finland 

Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017.  
Gordon S. Multiple interacting processes maintain colour polymorphism in the wood tiger moth. ESEB 2017, 

Groningen, the Netherlands, 21.8.2017. 
Johansson H. & Sundström L. Inbreeding in the ant Formica exsecta. ESEB 2017, Groningen, the Netherlands, 

21.8.2017. 
Hakala S. Are supercolonial Formica ants able to fly well? ESEB 2017, Groningen, the Netherlands, 24.8.2017. 
Heap S. & Puurtinen M. Innovative tool is finding the keys to innovation. Culture Conference 2017, Birmingham, 

UK, 25.5.2017. 
Helanterä, H. Superorganisms, anisogamy and the major transitions in evolution. ESEB 2017, Groningen, the 

Netherlands, 21.8.2017. 
Hoikkala V. Long-term genomic coevolution of host-parasite interaction in natural environment. Oikos Finland 

Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 
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Hoikkala V. Long-term genomic coevolution of host-parasite interaction in natural environment. ESEB 2017, 
Groningen, the Netherlands, 22.8.2017. 

Koskinen K. Concentration of antibiotics is not as important as resistance altruism in determining resistance-
plasmid maintenance in bacterial populations. Finnish Microbial Pathogenesis Days, Helsinki, Finland, 
21.8.2017. 

Koskinen K. Extracellular vesicles can deliver oncolytic adenoviruses to cancer cells. Virology Days, Jyväskylä, 
Finland, 14.3.2017. 

Koskinen K. Helium ion microscopy in biological imaging. SCANDEM 2017, Reykjavik, Iceland, 5.6.2017. 
Koskinen K. Altruism of resistance mechanisms determines plasmid maintenance over antibiotic concentrations. 

FinnMicPathDays2017, 19.8.2017. 
Laanto E. Long-term genomic coevolution of host-parasite interaction in natural environment. Oikos Finland 

Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 
Leppänen M., Sundberg L.R., Laanto E., Almeida G., Papponen P. & Maasilta I. Imaging bacterial colonies and 

phage-bacterium interaction at sub-nanometer resolution rsing helium-ion microscopy. SCANDEM 2017 
Conference, 5.–9.6.2017, Reykjavik, Iceland. 

Lindstedt-Kareksela C. Sex ratio and sexual conflict in a collective action problem of group defence by 
haplodiploid insect larvae. ESEB 2017, Groningen, Netherlands, 24.8.2017. 

Puurtinen M. Group competition boosts innovation and cultural development. ESEB 2017, Groningen, 
Netherlands, 21.8.2017. 

Rojas B. Frequency-dependent flight activity in the colour polymorphic wood tiger moth. Oikos Finland 
Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 

Rönkä K. Putting Parasemia in its phylogenetic place: a molecular analysis of the subtribe Arctiina. Oikos Finland 
Conference for Ecologists and Evolutionary Biologist, Helsinki, Finland, 31.1.2017. 

Rönkä K. Putting Parasemia in its phylogenetic place: a molecular analysis of the subtribe Arctiina. 20th 
European Congress of Lepidopterology, Podgora, Croatia, 26.4.2017. 

Tilquin A. Asexuality takes over the front on invasion waves: a new explanation for geographic parthenogenesis. 
Biology17, Bern, Switzerland, 2.–3.2.2017. 

Tilquin A. Endosymbiosis at the origin of sex? How cell fusion could have evolved to counter mitochondrial 
meltdown. ESEB 2017, Groningen, Netherlands, 22.8.2017. 

 
9 COMMUNICATION TO OTHER THAN THE SCIENTIFIC COMMUNITY 
 
9.1 2016 
 
9.1.1 Newspaper/magazine articles and interviews 
Hakala S. Kekomuurahaisten kaupunkeja kohoaa metsiin ennätystahtia – jo yhdessä jättikeossa saattaa olla 

miljoona työläistä. Interview in the newspaper ”Helsingin Sanomat”, 6.8.2016. 
Helanterä H. & Pulliainen U. Muurahaispesän tarkoitus on lämmönsäätely, ja sillä on yhteinen ruoansulatus. 

Interview in the newspaper ”Helsingin Sanomat”, 9.6.2016. www.hs.fi/tiede/a1465354945370 
Kinnula H. Bakteeritkin hyötyvät viljelyrehusta. Väitös: Kalataudit lisääntyvät ravinteiden takia. Interview in the 

newspaper ”Keskisuomalainen”, 22.11.2016. 
Mappes J. Väitellään: Sukupuolia on vain kaksi, Johanna Mappes! Kirkko ja kaupunki. 
Mäntynen S. Tutkija yhytti virussukulaiset. Interview in the newspaper "Ilkka" 21.1. 2016. 
Pulliainen U., Hakala S. & Fuchs S. Interview in the newspaper “Maaseudun Tulevaisuus”, 15.6.2016. 
Rautiala P. Eläinten sukupuolimekanismit yhteydessä altruismiin. Interview in the newspaper 

”Keskisuomalainen”, 12.9.2016. 
Valkonen J. Kyykäärmeitä on havaittu jo nyt enemmän kuin viime vuonna. Interview in the newspaper 

“Satakunnan Kansa”, 3.8.2016. 
Valkonen J. Yhä useampi on havainnut kyykäärmeen. Interview in the newspaper “Keskisuomalainen”, 

4.8.2016. 
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9.1.2 Social media 
Helanterä H. Interview on Helänterä’s group’s research as part of a larger science outreach project by Dr. J.-M. 

Cano Arias, video published in Youtube August 2016, www.youtube.com/watch?v=-iTM3VFMsTg 
CoE. Twitter account: @coeBIOINT 
CoE. Facebook. www.facebook.com/bioint 
For personnel’s Twitter accounts see chapter XX. 
 
9.1.3 TV and radio programmes 
Helanterä H. & Pulliainen U. Interview in HS TV, Kaksi myrmekologia kertoo, mitä muurahaispesässä tapahtuu, 

9.6.2016. 
Jalasvuori M. Interview in TV programme ”Huomenta Suomi” and morning news, 27.1.2016. 
Jalasvuori M. Interview in radio programme ”Perttu Häkkinen”, Radio YLE Puhe, 9.2.2016. 
Jalasvuori M. Virukset – ystäviä ja vihollisia. Interview in TV programme ”Huomenta Suomi”, MTV3, 1.2.2016. 

www.katsomo.fi/#!/jakso/33001003008/huomenta-suomi/568824/virukset-ystavia-ja-vihollisia 
Lindström L. Interview in radio programme ”Radio Keski-Suomen iltapäivä”, YLE, Radio Keski-Suomi,  
Ojala V. Estääkö virusterapia bakteerien antibioottivastustuskyvyn leviämistä? Interview in radio programme, 

Radio Jyväskylä, 31.5.2016. 
Penttinen R. Ravinteiden hyvä saatavuus voi vaikuttaa kalojen bakteeritaudin puhkeamiseen. Interview in radio 

programme, Radio Jyväskylä, 26.5.2016. 
Pulliainen U. Interview in TV programme ”Ulos luontoon”, YLE TV, 1.5.2016. 
Pullainen U, Interview in radio programme ”Luontoretki: Muurahaisten elämää”, YLE Radio Suomi, 5.5.2016. 
Rautiala P: Tutkija: Pistiäinenkin voi olla altruisti. Interview in the radio Radio Suomi Jyväskylä, YLE, 14.9.2016. 
 
9.1.4 Other communication of information 
Burdfield-Steel E., Heap S., Lindstedt-Kareksela C., Margus A., Puurtinen M., Rojas B., Rönkä K. & Suisto K. 

European Researchers’ Night, Jyväskylä, 30.9.2016. 
Gerber N. Sex from a Biologist's point of view. Lecture directed to the general public, Zoological museum Bern, 

Switzerland, 30.10.2016. 
Gerber N. Facultative sex, the best of both worlds. Lecture directed to the general public, Zoological museum 

Bern, Switzerland, 30.10.2016. 
Gerber N. & T. Gschwend. Comics produced for the Zoological Museum Bern, Switzerland, an exhibition about 

current research from August–December 2016. 
Helanterä H. A lecture and hands-on demonstrations about ants to 3rd grade students Kartanonkosken Koulu, 

Vantaa, Finland, 18.5.2016. 
Helanterä H. & Pulliainen U. Suomen tutkituimmat muurahaiset elävät Tvärminnessä. Interview in web pages of 

Tiede magazine, 6.7.2016. www.tiede.fi/artikkeli/uutiset/suomen_tutkituimmat_muurahaiset_elavat_ 
tvarminnessa 

Jalasvuori M. Book ”Virus. Elämän synnyttäjä, kuoleman kylväjä, ajatusten tartuttaja”, book fair, Jyväskylä, 
12.3.2016. 

Kokko H. Kulttuurirahaston suurpalkinnon saanut evoluutiobiologi on tutkinut seksistä luopuneita lajeja. Interview 
in web pages of Aamulehti newspaper, 27.2.2016. www.aamulehti.fi/kotimaa/kulttuurirahaston-
suurpalkinnon-saanut-evoluutiobiologi-on-tutkinut-seksista-luopuneita-lajeja/ 

Kulmuni J. Visit to Lydgate Infant School, presenting an interactive demo about ant language, January 2016. 
Kulmuni J. Interviewed for University of Sheffield Web-resource that displays diversity in successful career paths. 

2016. 
Lindstedt C. Poo, soil and toxins: The strangest things animals eat. Interview in web pages of BBC, 22.7.2016. 

www.bbc.com/earth/story/20160721-there-are-animals-that-eat-soil-toxins-and-even-their-poo 
Mappes J. Eläimen kuvio viettelee ja huijaa. Yksi piiloutuu suojaväriin, toinen pelaa näyttävyydellä. Interview in 

web pages of Helsingin Sanomat newspaper, 14.1.2016. www.hs.fi/tiede/a1452661092261 
Mappes J. Evoluutiobiologi ihmettelee Päivi Räsäsen uutuuskirjan näkemyksiä - "Aika lohdutonta". Interview in 

web pages of Iltalehti newspaper, 5.7.2016. www.iltalehti.fi/uutiset/2016070521851265_uu.shtml? 
fb_comment_id=1069525583141231_1069790533114736#f56abf3e4c1e72 
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Mappes J. Vaihtelevan värinen perhoslaji voi kertoa jopa ilmastonmuutoksesta. Interview in the web pages of 
YLE News (the Finnish Broadcasting Company), 13.7.2016. 
yle.fi/uutiset/vaihtelevan_varinen_perhoslaji_voi_kertoa_jopa_ilmastonmuutoksesta/9020429 

Mappes J. A panel member in ”Tietokirjaraati” (Non-fiction book panel), Jyväskylä, 1.9.2016. 
Mappes J. A panel discussion in Tietokirjapäivät (Non-fiction book day), University of Jyväskylä, 16.9.2016. 
Morandin C. Das Geheimnis der Königin. Interview in Deutschlandfunk.de, 6.5.2016. 

www.deutschlandfunk.de/ameisen-gene-das-geheimnis-der-koenigin.676.de.html?dram:article_ 
id=353436 

Pulliainen U. Planned a poster on ants for a Nature Trail at Lammi Biological Station (with cartoonist Seppo 
Leinonen and copywriter Auli Kilpeläinen), Finland. 

Sundberg L.-R. Bakteerien taudinaiheutuskyky on muuttuva ominaisuus. Interview in Tietysti.fi, 3.2.2016. 
www.aka.fi/fi/tietysti/luonto-ja-ymparisto/nyt-pinnalla1/bakteerien-taudinaiheutuskyky-on-muuttuva-
ominaisuus/ 

Sundberg L.-R. Tältä näyttävät todelliset kännikalat – 1,3 miljoonaa lohenpoikasta rokotetaan tauteja vastaan. 
News in webpages of YLE News (the Finnish Broadcasting Company), 6.10.2016. yle.fi/uutiset/3-
9213349 

Tilquin A. Scientific speed-dating. Lecture directed to the general public, side event at Biology16, Lausanne, 
Switzerland, 10.2.2016. 

Tilquin A. & Kokko H. Sex and evolution. Contribution to a massive online open course on biodiversity and 
climate change: Science & Action, organized by University of Zürich. Available on Coursera. 
www.coursera.org/learn/biodiversity 

Valkonen J. Kyyhavainnot ovat lisääntyneet viime vuodesta. Interview in the web pages of Keskisuomalainen 
newspaper, 3.8.2016. www.ksml.fi/kotimaa/Kyyhavainnot-ovat-lis%C3%A4%C3%A4ntyneet-viime-
vuodesta/811482 

Valkonen J. Yhä useampi on havainnut kyykäärmeitä luonnossa. Interview in the web pages Aamulehti 
newspaper, 3.8.2016. www.aamulehti.fi/kotimaa/yha-useampi-on-havainnut-kyykaarmeita-luonnossa-
23827812/ 

Valkonen J. 12 kyyn puremaa koiraa yhtä aikaa hoidossa – puremien määrässä suuria alueellisia eroja. Interview 
in the web pages of YLE News (the Finnish Broadcasting Company), 20.5.2016. yle.fi/uutiset/3-8893207 

Valkonen J. Hyvä myyräkesä ja leuto talvi suosiollisia kyylle. Interview in the web pages of Maaseudun 
Tulevaisuus newspaper, 5.8.2016. www.maaseuduntulevaisuus.fi/ymp%C3%A4rist%C3%B6/hyv%C3% 
A4-myyr%C3%A4kes%C3%A4-ja-leuto-talvi-suosiollisia-kyylle-1.157859 

 
9.2 2017 
 
9.2.1 Newspaper/magazine articles and interviews 
Mappes J. Kesän linnut talvisodassa. Interview in Keskisuomalainen, 4.6.2017. 
Valkonen J. Mistä Turun vihersammakot tulivat? Interview in Tammenlastuja (Magazine of the Finnish Cultural 

Foundation) 1/2017: 32–33. 
Valkonen J. Sahakuvio hämää vihollista. Interview in Keskisuomalainen, 20.5.2017. 
 
9.2.2 TV and radio programmes 
Mappes J. Evoluution oppeja ruohonjuuritasolla. YLE Areena, 2.10.2017. areena.yle.fi/1-4233863 
Sundberg L.-R. Interview in Yle Uutiset Keski-Suomi (Yle News Central Finland, TV), 19.6.2017. 
 
9.2.3 Other communication of information 
Burdfield-Steel E., Lindstedt-Kareksela C., Margus A., Rönkä K. Organizing committee of European 

Researchers’ Night, Jyväskylä, 29.9.2017. 
Burdfield-Steel E., Margus A., Lindstedt-Kareksela C., Nokelainen O., Rönkä K. & Calhim S. (ESEB Outreach 

Initiative Fund) Organizing evolution in action workshops, autumn, 2017. 
Hakala S. Suuren muurahaisyhteisön umpikuja. Interview in plog of the Finnish Cultural Foundation, 14.3.2017. 

tieteestajataiteesta.fi/suuren-muurahaisyhteison-umpikuja/ 
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Helanterä H. Interview as an expert guest on evolution and sex, in a stand-up comedy show “You can’t be 
serious”, Mad House Festival, Helsinki, 17.3.2017. 

Kulmuni J., Helanterä H. & Hakala S. Developing an outreach programme to high school students about 
evolution. One day outreach programme executed in Lauttasaari High School in June 2017. 

Lindstedt-Kareksela C. Workshops to teach and demonstrate evolutionary biology (aposematism game and 
invasive species game) for students to become teachers in primary and secondary school. Jyväskylä, 
November 2017. 

Lindstedt-Kareksela C. Workshops to teach and demonstrate evolutionary biology (aposematism game and 
invasive species game) for students at pre- and primary school, Jyväskylä, October and November 2017. 

Mappes J. Huomasitko kömmähdyksen suomalaisen suosikkisarjan kohtauksessa? Tutkija: "Tosi absurdia". 
Interview in the webpages of Etelä-Suomen Sanomat, 4.6.2017. www.ess.fi/uutiset/kotimaa/art2375318 

Mappes J. Mustekala vaihtaa väriä ja muotoa sekunnissa, ampiainen ei ole mustakeltainen sattumalta – eläinten 
värinäön tutkimiseen uutta vauhtia. Interview in the webpages of YLE News, 25.8.2017. yle.fi/uutiset/3-
9790940 

Radzvilavicius A. Energy, complexity and the evolution of aging and death. Singularity Hub, January 2017. 
singularityhub.com/2017/01/15/aging-and-death-are-the-evoultionary-price-of-complexity 

Rojas B. Meet the moth that produces both bird and ant repellants. Inside Science, 26.7.2017. 
www.insidescience.org/news/meet-moth-produces-both-bird-and-ant-repellants 

Rojas B. Moth makes different chemical weapons for different predators. Discover Magazine, 29.9.2017. 
blogs.discovermagazine.com/inkfish/2017/09/29/moth-makes-different-chemical-weapons-for-different-
predators/#.Wdkk6xOCyRu 

Rojas B. Moth found to secrete distinct defensive fluids to ward off different types of predators. Phys.Org, 
27.9.2017. phys.org/news/2017-09-moth-secrete-distinct-defensive-fluids.html 

Rojas B. Moths: A different weapon against each enemy. Science Daily, 27.9.2017. 
www.sciencedaily.com/releases/2017/09/170927095639.htm 

Rojas B. Scientific American, “60 Second Science” Podcast —Not out yet 
Sundberg L.-R. “Helium ions reveal how viruses attack bacteria”. News in Science Daily, 4.7.2017. 

www.sciencedaily.com/releases/2017/07/170704094001.htm 
Sundberg L.-R. “Helium-ionit paljastavat miten virukset hyökkäävät bakteerien kimppuun”. Academy of Finland 

webpages, 4.7.2017. www.aka.fi/fi/akatemia/media/Ajankohtaiset-uutiset/2017/helium-ionit-paljastavat-
miten-virukset-hyokkaavat-bakteerien-kimppuun/ 

Sundberg L.-R. “Laboratoriokurssi johti ainutlaatuiseen löytöön – Jyväsjärvestä eristettiin tuntematon virus”. YLE 
news webpages, 19.7.2017. yle.fi/uutiset/3-9730281 

Sundberg L.-R. “Bakteereja tappavat virukset kiinnostavat nyt tutkijoita – faageista haetaan vastusta 
antibioottiresistenssille”. Interview in the webpages of YLE News, 19.6.2017. yle.fi/uutiset/3-9678499 

Sundberg L.-R. Interviewed for an article “Does farming drive fish disease?”. The Scientist, 19.4.2017. www.the-
scientist.com/?articles.view/articleNo/49237/title/Does-Farming-Drive-Fish-Disease-/ 

Sundberg L.-R. Interviewed by for an article ”The next chapter in a viral arms race”. Ed Yong, The Atlantic, 
14.8.2017. www.theatlantic.com/science/archive/2017/08/rabbit-virus-arms-race/536796/ 

 
9.2.4 Lectures directed to the general public 
Mappes J. What evolution is and is not (in Finnish). Argumenta seminar, Oulu, Finland. 
Sundberg Lotta-Riina. "Vanhassa vara parempi? Viruksilla bakteeritauteja vastaan". Science Slam ”Luonnon 

ihmeitä viruksista tähtipölyyn”, University of Jyväskylä, 13.3.2017. 
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10 SCIENTIFIC EXPERT POSITIONS 
 
10.1 2016 & 2017 
 
10.1.1 Pre-examination of PhD thesis 
Helanterä H. 2016. Piret Avila, “New insights on the role of ecology and life-history in social evolution”, University 

of Jyväskylä, Finland. 
Kokko H. 2016. Pauliina Järvistö, ”Abiotic and biotic effects on secondary sexual traits at the population and 

individual levels in a passerine bird”, University of Turku, Finland. 
Laakso J. 2016. Shradda Karve, “Investigating the effects of complex fluctuating environments on the evolution 

of laboratory populations of Escherichia coli”, Indian Institute of Science Education and Research, India. 
Lindström L. 2017. Elena Rosa, “Ecological factors shaping immune response and related life-history traits in 

the Glanville fritillary butterfly”. University of Helsinki, Finland. 
Seppä P. 2017. Sujeet Singh, “Conservation genetics of the Bengal tiger (Panthera tigris tigris) in India. 

University of Oulu, Finland. 
Sundberg L.-R. 2016. Reza Zolfaghari Emameh, “β-carbonic anhydrases: Novel targets for diagnosis and 

treatment of parasitic infections, Department of Anatomy, University of Tampere, Finland. 
 
10.1.2 Opponent of PhD Thesis 
Mappes J. 2016. Katri Ronkainen, “Polyandry, multiple mating and sexual conflict in a water strider, Aquarius 

paludum”, University of Oulu, Finland. 
Mappes J. 2016. Densie Dellaglio, University of Cambridge, UK. 
Sundberg L.-R. 2017. Mathias Solen Ugelvik, “Salmon lice as models for understanding life history evolution of 

parasites under intensive farming”. University of Bergen, Norway. 
Sundberg L.-R. 2017. Anne-Mari Luhtanen “Virus-host systems in sea ice”. University of Helsinki, Finland 
Sundberg L.-R. 2017. Panagiotis Kalatzis, “Bacteriophage interactions with marine pathogenic Vibrios”. 

University of Copenhagen, Denmark. 
Thorogood R. 2016. Denise Dell’Aglio, University of Cambridge, U.K. 
 
10.1.3 Member in dissertation committees (abroad) 
Helanterä H. 2017. Sasha Zahnd, “Hybridization and maintenance of a social polymorphism in two ant species”, 

University of Lausanne, Switzerland 
Kokko H. 2016. Catherine Seed, “Threshold traits in the algal genus Chlamydomonas: sexual reproduction as a 

threshold strategy and methods for testing hypotheses on the evolution and maintenance of sex”, 
University of Western Australia, Australia. 

Kokko H. 2016. Amélie Fargevieille, “Estimation of the role of sexual selection in the evolution and maintenance 
of extravagant female traits: Comparative and experimental approach in birds”, University of Montpellier, 
France. 

Puurtinen M. 2017. Martin Hinsch “Why do animals have territories?”, University of Groningen, the Netherlands, 
10.2.2017. 

Rojas B. 2017. Examination committee, PhD Thesis, Aravin Chakravarthi, Lund University, Sweden. 
Sundberg L.-R. 2017. Yinghua Zha, “Assembly of gut microbial communities in freshwater fish and their roles in 

fish condition”. University of Uppsala, Sweden. 
 
10.1.4 Evaluation of academic/scientific competence 
Helanterä H. 2017 Evaluation for promotion to full professor (Claus Wedekind), University if Lausanne, 

Switzerland. 
Lindstedt C. 2016. Evaluation for docentship (Kristjan Niitepõld), University of Helsinki, Finland. 
Puurtinen M. 2017. Evaluation for docentship (EmmaVitikainen), University of Helsinki, Finland. 
Puurtinen M. 2017. Evaluation for docentship (Jussi Lehtonen), University of Helsinki, Finland. 
Seppä P. 2016. Evaluation for docentship (Federico Calboli), University of Helsinki, Finland. 
Seppä P. 2016. Evaluation for docentship (Lumi Viljakainen), University of Oulu, Finland. 
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Sundberg L.-R. 2017. Reviewer for Docent degree (Manu Tamminen), University of Turku, Finland. 
Sundström L. 2016. Assessment of candidates for Fellowship at the Wissenschaftskolleg Berlin, Germany (J. 

Strassmann & D. Queller). 
 
10.1.5 Member of international peer evaluation committees of funding applications 
Helanterä H. 2016. Evaluation of research proposal, NERC, UK. 
Helanterä H. 2016 & 2017. Evaluation of research proposal, National Science Centre, Poland. 
Helanterä H. 2017. Evaluation of research proposal, Deutschen Forschungsgemeinschaft. 
Jalasvuori M. 2017. Evaluation of grant proposal. Israeli Ministry of Science and Technology in topic “Resistance 

pathogens 2017”. 
Kulmuni J. 2017. Evaluation of a research proposal, BBSRC, UK. 
Laakso J. 2016. Evaluation of research proposal, Swiss National Science Foundation, Switzerland, 2016. 
Laakso, J.T. 2016. Evaluation of a funding application, Swiss National Science Foundation, 2016. 
Puurtinen M. 2017. Evaluator for Netherlands Organisation for Scientific Research (NOW) Veni program. 
Seppä P. 2016. Belgian Research Council, Fund for Scientific Research – FNRS, 2015–. 
Sundström L. 2016. Expert member, EU 2020 Polonez International exchange grants panel, Poland, 2016. 
Thorogood R. 2017. Evaluation of research proposal, Czech Science Foundation. 
Valkonen J. 2017. Evaluation of research proposal, Czech Science Foundation. 
 
10.1.6 Membership in national or international expert groups, evaluation or steering committees, as 

well as other expert duties 
Mappes J. Member of Research Council for Biosciences and Environment at the Academy of Finland, 2015–

2018. 
Mappes J. Member of Board of Trustees, the Finnish Cultural Foundation, Finland. 
Mappes J. Panel member for adERC grants. 
 
10.1.7 Positions as editor-in-chief, editor, or member of editorial boards of scientific and scholarly 

journals and publication series 
Gordon S. Co-editor of an invited special issue on the same topic to the journal ‘Heredity’ for 2018–2019. 
Helanterä H. Myrmecological News: a subject editor 11/2012– . 
Helanterä H. Associate Editor for Frontiers in Ecology and Evolution, section: Social evolution, 2015– . 
Ketola T. Associate editor in Scientific reports 2016– . 
Mappes J. Editor, Behavioral Ecology 2012–-2016. 
Puurtinen M. Member of the Editorial Board of Journal of Evolutionary Biology, 2017–2020. 
Puurtinen M. Member of the Editorial Board of Annales Zoologi Fennici, 2016– . 
Seppä P. Editor-in-chief, Annales Zoologici Fennici, 2016–. 
Sundström L. Editorial board member, Insectes Sociaux, 2012– . 
Thorogood R. Editor for Animal Behaviour, 2017–. 
 
10.1.8 Administrative responsibilities at higher education institutions or at research organisations, 

responsibilities in the higher education community 
Laakso J.T. Vice member of the steering group in the Doctoral Programme in Wildlife Biology (LUOVA), 

University of Helsinki, 2014–2017. 
Lindstedt C. A member of the Lab Animal welfare committee, University of Jyväskylä, 1.2.2013–30.5.2016. 
Lindström L. A member of the steering board of the Doctoral Programme in Biological and Environmental 

Science, University of Jyväskylä. 
Lindström L. A member of the Conferment of Degrees Committee, University of Jyväskylä, 2016. 
Lindström L. Pedagogic leader, Department of Biological and Environmental Science, University of Jyväskylä. 
Lindström L. A member of the department’s steering group, Department of Biological and Environmental 

Science, University of Jyväskylä. 
Lindström L. Member of the Human Resources Strategy for Researchers (HRS4R) steering group, University of 

Jyväskylä, 2012–. 
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Lindström L. A member of the equality committee, University of Jyväskylä, 2017–. 
Lindström L. Member of the Salary system evaluation group for the teaching and research staff, University of 

Jyväskylä, 2017–. 
Lindström L. A member of tutkijan uran ja –aseman kehittäminen, University of Jyväskylä. 2017– . 
Lyytinen A. A member of the Organizing Committee of the Jyväskylä Summer School, University of Jyväskylä, 

2012–2017. 
Lyytinen A. A member of the steering board of the Doctoral Programme in Biological and Environmental Science, 

University of Jyväskylä, 2013–2017. 
Mappes J. The council member of the University board, University of Jyväskylä, 2014–2016. 
Mappes J. A Member of the Departmental Steering Group, Department of Biological and Environmental Science, 

University of Jyväskylä. 
Mappes J. The director of the Division of Ecology and Evolutionary Biology (a new name: Division of 

Biosciences), University of Jyväskylä, 2015– . 
Mappes J. A member (2016– ) and head (2017– ) of the steering board of the Doctoral Programme in Biological 

and Environmental Science, University of Jyväskylä. 
Mappes J. Vice-head of the Department of Biological and Environmental Science, University of Jyväskylä, 2017– 
Seppä P. A member of the steering board of the Master’s Degree Program in Ecology and Evolutionary Biology, 

University of Helsinki. 
Sundström L. Vice dean, Faculty of Biological and Environmental Sciences, University of Helsinki, 2014–2017. 
Sundström L. Director of the Doctoral Programme in Wildlife Biology (LUOVA), University of Helsinki. 
Sundström L. Director of tuition in Swedish at the Faculty of Biological and Environmental Sciences, University 

of Helsinki. 
 
10.1.9 Awards, prizes and honours 
Burdfield-Steel E. The poster prize, “Jack of all trades or master of one? Targeted chemical defence in wood 

tiger moths”, ESEB 2017, Groningen, the Netherlands. 
Gerber N. 2016. The best student talk award in the category Evolution at Biology16 Conference, Lausanne, 

Switzerland, 11.–12.2.2016. 
De Bona S. 2017. The AllGenetics-EMPSEB Award for the best talk at EMPSEB23, Krasiczyn, Poland, 10.–

15.9.2017. 
Gordon S. 2017. ESEB 2017 Equal Opportunities Conference Grant. 
Jalasvuori M. 2017. Ellen and Artturi Nyyssönen Foundation’s Award. 
Jalasvuori M. 2017. Tiedonvalo-tunnustus, University of Jyväskylä. 
Kokko H. 2016. The Finnish Cultural Foundation’s award for significant cultural achievement. 
Kulmuni J. 2017. Selected junior talk at Gordon Research Conference in Speciation, Lucca (Barga), Italy, 

18.2.2017. 
Lindström L. 2017. ASLA-Fulbright Research Grant for a Senior Scholar awarded by the Fulbright Center, 21.8.–

18.12.2017, University of Vermont, USA. 
Mappes J. 2016. The award “Tiedonvalo” to recognize the active involvement in scientific communication in 

social media. University of Jyväskylä. 
Pulliainen U. 2016. Best Poster Prize, Nordic Oikos Conference, Turku, Finland, 2.2.2016. 
Pulliainen U. 2016. Olli's Prize for best talk, Spring Symposium, University of Helsinki, Finland, 9.3.2016. 
Rautiala P. 2017. OIKOS Finland prize for the best PhD thesis in ecology and evolutionary biology in 2016. The 

OIKOS Meeting, Helsinki, 30.1.2017. 
Rönkä K. 2017. The publication "Putting Parasemia in its phylogenetic place: a molecular analysis of the subtribe 

Arctiina (Lepidoptera)", the best Lepidoptera-related publication of the year by the Finnish 
Lepidopterological Society. 

Rönkä K. 2017. Student award for the best student poster, 20th European Congress of Lepidopterology, 
Podgora, Croatia, 30.4.2017. 
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10.1.10 Member of a board of a society 
Helanterä H. Secretary of the NW-European Section of International Union for the Study of Social Insects, 2016. 
Helanterä H. A member of the Finnish Zoological and Botanical Publishing Board, as a representative of 

Societas Pro Fauna et Flora Fennica, 2017– . 
Jalasvuori M. Board member in COST Action “Life Origins”, 2017– . 
Lindström L. Vice-president and the board member of Finnish Biologist organisation Vanamo ry. 2009– . 
Lindström L. Secretary and the board member of Oikos Finland, 2014– . 
Mappes J. The board member of The Finnish Cultural Foundation, 2015– . 
Rojas B. Member of the Scientific Committee of COLEVOL (Colombian Network of Evolutionary Biology), 2016– 
 
10.1.11 Other activity 
Ali-Kovero H., Dhaygude K., Fuchs S., Hakala S., Johansson H., Kulmuni J., Morandin C., Pulliainen U., Stucki 

D. & Wolf J. 2016. Assisting in organising conference, IUSSI VI Europe, Helsinki, 8.–11.8.2016. 
Bos N., Freitak D., Helanterä H., Lindström S. & Seppä P. 2016. The member of the organizing committee, 

IUSSI VI Europe, Helsinki, 8.–11.8.2016. 
Fuchs S. & Hakala S. 2016. Conference organizer in Spring Symposium, Doctoral Programme in Wildlife Biology 

Research, Helsinki, 7.–9.3.2016. 
Galarza J. 2016. Attending 16S rRNA gene Metabarcoding workshop. Berlin, Germany, 3.–7.4.2016. 
Gordon S. 2017. The co-organization of (with Katja Räsänen and Andres Lopez Sepulcre) symposium “Rapid 

evolution revisited” for ESEB 2017, Groningen, the Netherlands. 
Heap S. 2017. Workshop co-organizer, Young Social Learning Researcher Society, Manchester, UK, 27.1.2017. 
Helanterä H. 2016. Organizer in Finnish Molecular Ecology Meeting, Lammi, 12.–14.10.2016. 
Helanterä H. 2017. Organizer in Biosynteesi popular science symposium, University of Helsinki, 11.–12.5.2017. 
Mappes J. 2017. The co-organizator of (with Alice Exrenova) International society of Behaviour, Lisbon 2017. 
Sundberg L.-R. 2016. Member of advisory board for Euroscicon Bacteriophage2017 conference. 
Sundström L. 2016. Chair of the organizing committee, IUSSI VI Europe, Helsinki, 8.–11.8.2016. 
Thorogood R. 2017. Member of advisory board for the Department of Conservation, New Zealand, 2017–. 
 
11 MOBILITY 
 
11.1 2016 
 
11.1.1 Visits from the CoE (conferences not included) 
Burdfield-Steel E. Visiting researcher, Response of spider predators to targeted chemical defences. University 

of Hamburg, Germany, 6.–21.9.2016. 
Gordon S. Visiting researcher, the lab of Dr David Reznick, paper writing. University of California, Riverside, 

USA, 12–18.12.2016. 
Gordon. S. Visiting researcher, the laboratory of Andrew Hendry, paper writing and submission for a journal 

special issue. McGill University, Montreal, Canada, 18–28.12.2016. 
Heap S. Visiting researcher, University of St Andrews, St Andrews, UK, 27.3.–8.7.2016. 
Helanterä H. Visiting researcher, topic “Comparative chemistry of Formica ants”, University of Leuven, Belgium, 

22.–25.2.2016. 
Helanterä H. Visiting researcher, topic “Theoretical work on social evolution”, University of Zurich, 29.2.–

4.3.2016. 
Helanterä H. Visiting researcher, topic “Conceptual structure to evolutionary theory”, University of Lund, Sweden, 

30.9.–8.10.2016. 
Jalasvuori M. Research cooperation, Karolinska Institutet, Stockholm, Sweden, 8.–9.12.2016. 
Kulmuni J. Visiting researcher, invited talk, University of Regensburg, Germany, 4 days, June 2016. 
Kulmuni J. Visiting researcher, invited talk, Gulbeckian institute, Lisbon, Portugal, 4 days October 2016. 
Mappes J. Research cooperation, University of Cambridge, UK, 10.–13.2.2016. 
Mappes J. Research, Penryn, UK, 2.–5.3.2016. 
Mappes J. Research, Cambridge, UK, 6.–10.9.2016. 
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Margus A. Visiting researcher, Turku University, Finland, 9.–11.3.2016 and 2.–5.5.2016. 
Margus A. Visiting researcher, Turku University (Ruissalo Botanical garden), 1.9.2016. 
Morandin C. Visiting researcher, OIST Okinawa Institute of Science and Technology, Okinawa, Japan, 29.2.–

9.4.2016. 
Rojas B. Research visit to two laboratory, Paris-Rennes-Lyon, France, 5.–26.11.2016. 
Seppä P. Visiting researcher, Population divergence in the primitively social wasp, Polistes biglumis – 

contrasting selection and genetic drift. University Paris XIII, France, 21.3.–9.4.2016 & 26.9.–3.10.2016. 
Sundberg L.-R. Research cooperation, Helsingör, Denmark, 21.–23.2.2016. 
 
11.1.2 Visits to the CoE 
Aron Serge, Free University of Brussels, Belgium. Opponent at PhD thesis defence of Martina Ozan, 3.6.2016. 

Host: L. Sundström, University of Helsinki. 
Booksmythe Isobel, University of Zurich, Switzerland. Seminar speaker, 27.10.2016. Host: B. Rojas, University 

of Jyväskylä. 
Ellers Jacintha, University of Amsterdam, the Netherlands. Opponent at PhD thesis defence of Kati Saarinen, 

7.–9.1.2016. Host: T. Ketola, University of Jyväskylä. 
Endler John, Deakin University, Australia. Research cooperation/Seminar Speaker, 11.10.2016. Host: B. Rojas, 

University of Jyväskylä. 
Harwood G., Arizona State University, Tempe, USA. Research cooperation, 2.–30.7.2016. Host: D. Freitak, 

University of Helsinki. 
Hempel Natalie, University of Exeter, UK. Seminar Speaker, 14.4.2016. Host: B. Rojas, University of Jyväskylä. 
Kelber Almut, Lund University, Sweden. Research cooperation/Seminar Speaker, 3.11.2016. Host: B. Rojas, 

University of Jyväskylä. 
Lummaa Virpi, University of Turku, Finland. Seminar speaker, December 8.12.2016. Host: B. Rojas, University 

of Jyväskylä. 
Meister H., Department of Zoology, Tartu University, Estonia. Research cooperation, 11.–17.1.2016. Host: D. 

Freitak, University of Helsinki. 
Primmer Craig, University of Turku, Finland. Seminar Speaker, 6.10.2016. Hosts: J. Mappes & B. Rojas, 

University of Jyväskylä. 
Ratikainen Irja, Department of Biology, Faculty of Natural Sciences, Norway. Research cooperation, 10.10.2016. 

Host: H. Kokko, University of Zurich. 
Ratcliff Will, Georgia Institute of Technology, USA. Research cooperation, 23.–27.2.2016. Host: H. Kokko, 

University of Zurich. 
Santostefano Francesca, Max Planck Institute for Ornithology, Seewiesen, Germany. Research cooperation, 

5.–19.10.2016. Host: J. Mappes, University of Jyväskylä. 
Sapage Manuel, Centre for ecology, evolution and environmental changes, Portugal. PhD research, 6.3.–

1.4.2016. Host: H. Kokko, University of Zurich. 
Uller Tobias, University of Lund, Sweden. Research cooperation, 9.–14.2.2016. Host: H. Helanterä, University 

of Helsinki. 
 
11.2 2017 
 
11.2.1 Visits from the CoE (conferences not included) 
Freitak D. Lab visit to Prof. Amdam, Arizona State University, Tempe Arizona, USA. 2.–21.4.2017. 
Gordon S. Lab visit to Prof. Tim Coulson, Oxford University; Cambridge University, UK, 16.–24.2.2017. 
Heap S. Research cooperation, Aarhus Institute of Advanced Studies, Interacting Minds Center, Aarhus, 

Denmark, 12.–18.3.2017. 
Helanterä, H. Research cooperation, University of Lund, Sweden, 24.–28.7.2017. 
Helanterä, H. Research cooperation, University of Lausanne, Switzerland, 14.–17.7.2017. 
Jalasvuori M. Research visit, University of Cambridge, UK. 1.10.–31.1. 2018. 
Kronholm I. Research visit to lab of Prof. Eric Selker, University of Oregon, Eugene, USA, 6.7.–4.8.2017. 
Kunttu H. Kick-off meeting on BONUS Flavophage project, Lyngby, Denmark, 8.–10.5.2017. 
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Laanto E. Research visit, University of Helsinki, 1.2.–31.7.2017. 
Lindstedt C. Research cooperation, Zurich, Switzerland, 22.–26.3.2017. 
Lindström L. Research visit, University of Vermont, USA, 21.8.–18.12.2017. 
Mappes J. Research cooperation, Sydney, Australia, 4.–28.1.2017. 
Margus A. Research cooperation, Associate professor Alessandro Grapputo, University of Padua, Italy, 13.–

19.11.2017. 
Morandin C. Research cooperation, Okinawa Institute of Science and Technology, Okinawa, Japan 5.5.–

3.6.2017. 
Penttinen R. Research cooperation, Karolinska Institutet, Stockholm, Sweden, 7.–10.3.2017. 
Puurtinen M. University of Groningen, Netherlands 16.1.–17.6.2017. 
Rojas B. Visiting Fellow, Macquarie University, Australia, 15.3.–15.5.2017. 
Rojas B. Academic visit, Chemical Ecology Lab, Prof. Astrid Groot, University of Amsterdam (Amsterdam, The 

Netherlands), 25.9.–6.10.2017. 
Sundberg L.-R. Kick-off meeting on BONUS Flavophage project, Lyngby, Denmark, 8.–10.5.2017. 
Valkonen J. Research visit, Western Sydney University, Australia, 9.1.–8.4.2017. 
 
11.2.2 Visits to the CoE 
Auld Stuart, Stirling University, Stirling, UK. Seminar speaker, 7.3.2017. Host: I. Booksmythe, University of 

Zurich. 
Dicke Ann-Kristin. Visiting RISE student (undergraduate exchange student through German research 

experience program), 14.8.–14.10.2017. Host: J. Kulmuni, University of Helsinki. 
Gossman Toni, University of Sheffield, UK. Visiting seminar speaker, 16.–18.5.2017. Host: J. Kulmuni, University 

of Helsinki. 
Grant Rosemary, Princeton University, USA. Speakers at the seminar, 15.–18.5.2017. Host: L. Sundström, 

University of Helsinki. 
Grant Rosemary & Peter, Princeton University, USA. Speakers at the seminar, 18.–20.5.2017. Host: J. Mappes, 

University of Jyväskylä. 
Jiggins Chris. Host: J. Mappes, University of Jyväskylä. 
Michalis Konstantinos, School of Biological Sciences, Bristol, UK. Research cooperation, 29.5.–29.6.2017. Host: 

J. Mappes, University of Jyväskylä. 
Orizaola Germán, Uppsala University, Sweden. Seminar speaker, 9.2.2017. Host: B. Rojas. 
Plucrose Lucy, University of Sheffield, UK. Visiting researcher, 4.8.–31.12.2017. Host: J. Kulmuni, University of 

Helsinki. 
Santostefano Francesca, Max Planck Institute for Ornithology, Seewiesen, Germany. Research cooperation, 

27.5.–30.6.2017. Host: J. Mappes, University of Jyväskylä. 
Shaw Allison. Host: J. Mappes, University of Jyväskylä. 
Torres Beatriz Herrero, University of Zaragoza, Spain. ERASMUS Trainee, 1.8.–30.9.2017. Host: M. Jalasvuori, 

University of Jyväskylä. 
Zuk Marlene. Host: J. Mappes, University of Jyväskylä 
 
12 INTERNATIONAL AND NATIONAL CO-OPERATION 
 
12.1 2016 & 2017 
 
12.1.1 Co-operation within the CoE 
Freitak D. (University of Helsinki) & J. Mappes (University of Jyväskylä) 

PhD supervision of Franzisca Dickel: selfmedication in insects. 
Helanterä H. (University of Helsinki), Puurtinen. M (University of Jyväskylä) & Rautiala P. University of Jyväskylä) 

Cooperation in research where the aim is theoretical contributions into social evolution. 
Dhaygude K. (University Of Helsinki) & Galarza J. (University of Jyväskylä) 

Cooperation in research “Molecular basis of aposematic”. 
Ketola T., Lindström L. & Saarinen K. (University of Jyväskylä) 
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Cooperation in research” What drives invasions”. 
Lindstedt-Kareksela C. (University of Jyväskylä), D. Freitak (University of Helsinki) & F. Dickel (University of 

Helsinki/Jyväskylä) 
Cooperation in research ”Density dependent responses in immunity in social forest pests”. 

Lindstedt-Kareksela C. (University of Jyväskylä), H. Kokko H (University of Zürich) & N. Gerber (University of 
Zürich) 
Cooperation in research ”Sex ratio and sexual conflict in a collective action problem of group defence by 
haplodiploid insect larvae”. 

Thorogood R. (University of Helsinki), Hämäläinen L: (University of Cambridge), Mappes J. (University of 
Jyväskylä), Rowland H. (University of Cambridge) & Kokko H. (University of Zurich) 
Cooperation in research “Social transmission and the evolution of prey defences”. 
 

12.1.2 Co-operation outside the CoE 
Bos N. 

Project partner: M. Poulsen (University of Copenhagen, Denmark) 
Co-operation in research “Termite behavior and gut bacteria”. Collection of fungus growing termites in 
South Africa. 

Booksmythe I., Gerber N. & Kokko H. 
Project partner: Dieter Ebert (University of Basel, Switzerland) 
Prof. Ebert (University of Basel) is a collaborator on two field projects on the timing of sex and sex 
allocation in Daphnia magna. His expertise and insights into the study system have been instrumental in 
the foundation of these projects. Prof. Ebert has provided initial practical support as well as conceptual 
advice and contributed to the interpretation of results. This collaboration has so far resulted in two 
manuscripts in preparation. 

Freitak D. 
Project partner: Toomas Esperk (Tartu University, Estonia) 
Cooperation in research “Seasonal differences in the immunity of the polymorphic butterfly Araschnia 
Levana”. 

Freitak D. 
Project partner: Hendrik Meister (Tartu University, Estonia) 
Cooperation in research “Latitudinal differences in the immunity of butterflies”. 

Freitak D. 
Project partner: Gro Amdam (Arizona State University, USA. Tartu University, Estonia) 
Cooperation in research “Trans-generational immunity of Apis mellifera”. 

Galarza J. 
Project partner: Martin Kaltenpot (Johannes Gutenberg University of Mainz, Germany) 
Cooperation in research “Bacterial symbionts in chemically defended moths”. 

Hakala S. 
Project partner: Eija Jokitalo (Electron Microscopy Unit, Institute of Biotechnology, University of Helsinki, 
Finland) 
Collaboration in research “The dispersal ability in low-relatedness societies”. 

Heap S. 
Project partner: Kevin Laland (University of St Andrews, UK) 
Prof. Laland and Heap designed, implemented and ran an online experiment together. Laland introduced 
Heap to numerous other researchers, from whom Heap learned specialized techniques. Prof. Laland was 
also kind enough to invite Heap on an excursion with his lab group. The excursion incorporated a 
collaborative workshop and many opportunities for networking. 

Heap S. 
Project partner: John Loehr (University of Helsinki, Finland) 
Collaboration in PhD supervision Jaakko Junikka’s doctoral thesis. 
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Helanterä H. 
Project partner: Tobias Uller (University of Lund, Sweden) 
Cooperation in research “Conceptualization of Evolutionary theory”. 

Helanterä H. & Morandin C. 
Project partners: Jes S. Pedersen (University of Copenhagen, Denmark) & Alexander Mikheyev (Okinawa 
Institute of Science and Techonology, Japan) 
Cooperation in research “The evolutionary causes and consequences of caste specific gene expression 
patterns”. 

Helanterä H. & Paviala J. 
Project partners: Jes S. Pedersen (University of Copenhagen, Denmark) & Lumi Viljakainen (University 
of Oulu, Finland) 
Cooperation in research “The evolutionary consequences of biological invasions on immune and caste 
biased genes”. 

Helanterä H. 
Project partners: Luke Holman (ANU, Australia) & Kalevi Trontti (University of Helsinki) 
Cooperation in research “The effects of queen pheromones on gene expression in workers”. 

Helanterä H. 
Project partner: Jelle van Zweden (University of Leuven, Department of Biology, Belgium) 
Cooperation in research “Evolution of queen pheromones across the ant phylogeny”. 

Helanterä H. 
Project partner(s): Tuomas K. Pernu (University College London, UK) 
Cooperation in research. The aim is contribution to the concepts of emergence and causality in social 
evolution. 

Helanterä H. 
Project partners: Jessica Purcell, Alan Brelsford (UC Riverside), Michel Chapuisat (Univerity of Lausanne, 
Switzerland) & Liselotte Sundström (University of Helsinki) 
Research cooperation in “evolution of supergenes and social polymorphism in Formica ants”. 
Comparative population genomic investigation of a linkage group underlying queen number variation, a 
key social polymorphism in Formica ants. 

Helanterä H. 
Project partner: Lee Henry (Imperial College London, UK) 
Research cooperation in “genetics, ecology and evolution of bacterial endosymbionts in Formica ants”. 
Investigation of the factors determining presence of specialized bacterial endosymbionts in the ant genus 
Formica. 

Helanterä H. 
Project partner: Tobias Uller (University of Lund, Sweden) & Jussi Lehtonen (University of Sydney, 
Australia) 
Cooperation in research “Evolutionary biology and philosophy of superorganisms”. This project combines 
empirical data on social insect biology with theoretical and conceptual analyses to assess the heuristic 
value and conceptual status of the superorganism idea, in the framework of major evolutionary transitions. 

Jalasvuori M.  
Project partner: Chris Illingworth (University of Cambridge, UK) 
Cooperation in research “Time resolved models for evolution of antibiotic resistance”. 

Jalasvuori M. 
Project partner: Chrsitian Giske (Karolinska Institute, Sweden) 
Cooperation in research “Comparation of epidemic and non-epidemic multi-drug resistant bacteria”. 

Jalasvuori M. 
Project partner: Ben Raymond (University of Exeter, UK) 
Cooperation in research “Development of ESBL-carriage model utilizing insect larvae”. 
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Jalasvuori M. 
Project partner: Teppo Hiltunen (University of Helsinki, Finland) 
Cooperation in research “Population dynamics of resistance plasmids in bacterial communities with multi-
trophic interactions”. 

Jalasvuori M. 
Project partner: Marjo Yliperttula (University of Helsinki, Finland) 
Cooperation in research “Extracellular vesicles as drug delivery mechanism”. 

Jalasvuori M. 
Project partner: (University of Helsinki, Finland) 
Cooperation in research “Phage-therapy against antibiotic resistant infections”. 

Junikka J. 
Project partner: Hannes Rusch (Philipps-University Marburg, Germany) 
Collaboration in research on evolution of human warfare. 

Ketola T. 
Project partners: Virpi Lummaa & Mika Kallioinen (University of Turku, Finland) 
Cooperation in research “Looking back to predict the future”. Environmental and societal determinants of 
disease spread, in preindustrial Finnish population. 

Kronholm I. 
Project partner: Eric Selker (University of Oregon, Germany) 
Collaboration in investigating the role of epigenetic in phenotypic plasticity. 

Kulmuni J. 
Project partner: Roger Butlin (University of Sheffield, UK) & Jack Beresford (University of Helsinki) 
Cooperation in the project “Genetic and epigenetic basis of speciation in ants”. 

Kulmuni J. 
Project partners: Claudia Bank & Hermina Ghenu (Gulbeckian Institute, Lisbon, Portugal) 
Cooperation in the project “Genetic and epigenetic basis of speciation in ants”, modelling evolution in a 
haplodiploid hybrid system. 

Kulmuni J. 
Project partner: Johannes Steidle (University of Hohenheim, Germany) 
Cooperation in a project looking at the genetic basis of speciation in Lariophagus wasp. 

Kulmuni J. 
Project partners: Elva Robinson (University of York), Josie Monaghan (University of York, UK), Kanchon 
Dasmahapatra (University of York), Cottrell Joan (Forestry Institue UK) & Watts Kevin (Forestry Institute, 
UK) 
Cooperation on a iCASE partnership (PhD project) about wood ant population structure and conservation 
in UK. 

Laakso J. 
Project partners: Veijo Kaitala, Lasse Ruokolainen, Ilona Merikanto, Jani Anttila (University of Helsinki), 
Robert D. Holt & Jason K. Blackburn (University of Florida, USA) 
Writing a book chapter on “Population dynamics, invasion and biological control of environmentally 
growing opportunistic pathogens”. Volume 4, Advances in Environmental Microbiology. 

Laakso J. 
Project partners: Juha Mikola, Heikki Helanterä, Tarja Silfver, Sanna Torvinen, Jussi-Pekka Laine, Jani 
Anttila (University of Helsinki), Matti Rousi (Natural Resources Institute Finland) & Janina Keskiniva 
(University of Eastern Finland) 
Research project on plant Betula pendula and pubescens kin recognition. Planning and execution of the 
experiment, writing research articles, presenting results. We research how plant kin recognition in 
deciduous trees affect growth, N allocation and herbivory. The project started in 2014, and in 2015 we set 
up a large-scale field experiment manipulating kin structure in Viikki experimental fields. 
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Laakso J. 
Project partner: Ulrika Candolin, Veijo Kaitala (University of Helsinki) 
Research project on Daphnia magna opportunist infections under stress: Planning and execution of the 
experiment. We test a number of bacterial taxa for their potential to be opportunistically pathogenic to 
laboratory populations of D. magna living in normal vs. stressful environments. 

Laakso J. 
Project partners: Teppo Hiltunen (University of Helsinki), Veijo Kaitala (University of Helsinki) & Lutz 
Becks (Max Planck Institute for Evolutionary Biology, Germany) 
Research project on evolutionary dynamics of communities in microbial food webs. We research the 
ecological and evolutionary dynamics of microbial communities that differ in species and trophic 
composition, with the aim of assessing the relative contribution of ecological vs. evolutionary processes 
on coexistence. 

Laanto E. 
Project partner: Hanna Oksanen (University of Helsinki) 
Cooperation in research “Phage-host systems in boreal fresh waters”. 

Lindstedt-Kareksela C. 
Project partners: Rebecca Kilner (University of Cambridge, UK), Sheena Cotter (University of Lincoln, 
UK) & James Gilbert (University of Hull, UK) 
Research project on the effect of cooperative interactions within the family on the evolution of antipredator 
defence. 

Lindstedt-Kareksela C. 
Project partner: Catherine Linnen (University of Kentucky, USA) 
Cooperation in research “Evolution of primary and secondary defences and its links to sociality in 
Neodiprion -pinesawflies (molecular phylogeny approach)”. 

Lindström L. 
Project partners: Yolanda Chen (University of Vermont, USA) & Kristian Brevik (University of Vermont, 
USA) 
Research project on “Human induced trans-generational stress tolerance and invasion success”. We 
study whether stressful insecticide application results a transgenerational effects on the Colorado potato 
beetle and what are possible mechanisms these effects are inherited. 

Lindström L & Margus A. 
Project partners: Alessandro Grapputo (University of Padua, Italy), Philipp Lehmann (Stockholm 
University, Sweden), Saija Piiroinen & Leona Gilbert (University of Jyväskylä) 
Research project on “Role of LdAce1 and LdAce2 genes in organophosphate and carbamate resistance 
in Leptinotarsa decemlineata”. We study DNA variation, gene expression variation and esterase variation 
on the acetylcholinesterase related genes of the Colorado potato beetle under two selective regimes 
(organophospahtes and carbamates). 

Lindström L & Margus A. 
Project partners: Marjo Helander, Miia Rainio & Irma Saloniemi (University of Turku) and Kari Saikkonen 
(LUKE, Finland) 
Research project on “Effects of glyphosate on non-target organism”. We study how indirect glyphsate can 
modify gene expression patterns and the life history traits on the Colorado potato beetle. 

Lindström L. & Margus A. 
Project partners: Juha Karvanen & Santtu Tikka (Department of Statistics, University of Jyväskylä) 
Research project on “Optimal design in hormesis studies”. This collaboration is to use modern statistical 
tools to fine tune optimal experimental design for hormesis studies. 

Mappes J. 
Project partners: Kate Umbers, Thomas White & John Endler (Western Australian University, Maquary 
University, University of Deaken) 
Cooperation in research “Evolution of deimatic display”. 
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Mappes J. 
Project partners: John A Endler (Deaken), Innes Cuthil (University of Bristol, UK) &Tim Caro (xxx) 
The biology of colours 

Mappes J., Rojas B. & Burdfield-Steel E. 
Project partner: Astrid Groot (Amsterdam) 

Mappes J. 
Project partners: Heike Phröhl & Stefan Lötters (Trier) 
Cooperation in research “Aposematic signalling in frogs”. 

Mappes J. 
Project partner: Susanne Dobler (Hamburg) 
Cooperation in research “Polymorphic Oreina beetles”. 

Mappes J. , Rojas B. & Burdfield-Steel E. 
Project partner: Dr Almunt Kelber (University of Lund, Sweden) 
Cooperation in research “Colour vision of tiger moths”. 

Mappes J. & Rojas B. 
Project partners: Niklas Wahlberg (University of Lund, Sweden) 
Collaboration in PhD supervision of Katja Rönkä’s PhD thesis “Evolution of signal diversity: role of mimicry 
and predator generalization in polymorphic, aposematic Wood Tiger Moth (Arctia plantaginis) populations” 
at the University of Jyväskylä. Wahlberg has been developing the methods used in this project initiated 
by Mappes. 

Mappes J. & Rönkä K. 
Project partners: Kaila Lauri & Niklas Wahlberg (University of Lund, Sweden) 
Kaila and Walhberg shared their expertise on phylogenetics and Arctiids and aided in material sampling. 

Morandin C. 
Project partner: Alexander Mikheyev (Okinawa Institute of Science and Technology, Japan) 
Cooperation in research “Comparative transcriptomics reveals the conserved building blocks involved in 
parallel evolution of diverse phenotypic traits in ants”. 

Morandin C. 
Project partner: Jonathan Romiguier (Department of Ecology and Evolution, University of Lausanne, 
Switzerland) 
Cooperation in research. Phylogenomics of palearctic Formica species suggests a single origin of 
parasitic colony founding and gives insights to the evolutionary pathway towards slave-making behavior. 

Morandin C. 
Project partner: Eduardo Fox (South China Agricultural University, China) 
Cooperation in research “Venom gland metabolism of the fire ant Solenopsis saevissima Smith”. 

Nokelainen O. 
Project partners: Tim Caro (UCLA, USA) & Martin Stevens (University of Exeter, UK) 
Cooperation in research “Colour polymorphism in the Coconut Crab (Birgus latro)”. 

Nokelainen O. 
Project partner: Martin Stevens (University of Exeter, UK) 
Cooperation in research “Improvement in camouflage and survival through development in the shore 
crab”. 

Nokelainen O. 
Project partner: Paul M. Brakefield (University of Cambridge, UK) 
Cooperation in research “Adaptation of a tropical butterfly (Bicyclus safitza) to a temperate climate”. 

Rojas B. 
Project partners: A/Prof Darrell Kemp and Dr. Thomas White (Macquarie University, Australia) 
Co-operation in research “Evolutionary ecology of human colour perception”. 
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Seppä P. 
Project partners: Cristina Lorenzi (Université Paris 13, France), Anne-Geneviève Bagnères (Université de 
Tours, France) & Mariaelena Bonelli (University of Turin, Italy) 
Cooperation in research “Genetic structure in the wasps Polistes biglumis and P. atrimandibularis”. The 
co-evolutionary pathways in host-parasite systems depend on the adaptive potential of the antagonists. 
Geographically structured populations of interacting species often have local differences in the selection 
pressures, which can result in a co-evolutionary mosaic. We study genetic population structure of the 
parasite (P. atrimandibularis) and its host (P. biglumis), by using nuclear and mitochondrial markers. 

Seppä P. 
Project partners: Jenni Leppänen (University of Helsinki), Riitta Savolainen (University of Helsinki) & Kari 
Vepsäläinen (University of Helsinki) 
Cooperation in research “Evolution of queen-size dimorphism in Myrmica ants”. The ant Myrmica rubra 
has an intraspecific microgynous social parasite, which is probably speciating from its macrogynous host 
morph. Mating isolation and potential gene flow between the morphs was studied by assessing whether 
host males are produced in naturally parasitized nests by using DNA microsatellite markers, and by testing 
experimentally cross-mating of the morphs when brought together. 

Seppä P. 
Project partner: Pekka Punttila (Finnish Environment Institute (SYKE), Finland) 
Cooperation in research “Ant conservation genetics”. Myrmica rugulosa is a thermophilous ant, which is 
strongly confined to sandy areas in Finland, but also thrives in disturbed habitats, e.g. city parks. The aim 
of this project is to assess social organization (queen number, polydomy) of M. rugulosa colonies and 
populations and to estimate gene flow at the scale that can potentially be covered by dispersing 
individuals, and at the scale covering the distribution of the species in Finland. 

Seppä P. 
Project partners: Saskya van Nouhuys (University of Helsinki) & Christelle Couchoux (University of 
Sussex, UK) 
Cooperation in research “Spatial population structure in the parasitoid wasp, Hyposoter horticola”. Habitat 
fragmentation has a greater impact on parasites than on their hosts because resource distribution is more 
fragmented at higher trophic levels. This work examines spatial structure of H. horticola, and how it is 
influenced by dispersal, host population dynamics and habitat fragmentation. Dispersive parasitoid is not 
sensitive to habitat fragmentation and has less spatial genetic structure than its butterfly host. 

Seppä P. 
Project partner: Michael Müller (Natural Resources Institute Finland (LUKE), Finland) 
Cooperation in research “Post-glacial colonization of Heterobasidion parviporum in Eurasia”. H. 
parviporum is a root fungus living mainly on Norwegian spruce. In this project, its population structure was 
studied from European and Siberian samples by using nuclear and mitochondrial markers. Spatial 
structure differed in the two classes of markers. In nuclear markers, geographic regions were genetically 
differentiated, but local populations were not, and vice versa in mitochondrial markers. 

Seppä P. 
Project partners: Jenni Leppänen (University of Helsinki), Terhi Honkola (University of Turku), Outi 
Vesakoski (University of Turku), Mikko Heikkilä (University of Tampere) & Kaj Syrjänen (University of 
Tampere) 
Cooperation in research “Applying genetic methods to study contacts among Finnish dialects.” Both 
genetic and linguistic features vary in space and time and migration leaves its imprints on both genes and 
languages. Here we apply population genetic methods to study the (pre)historical linguistic contacts 
among the Finnish speakers, based on data collected in the 1920´s. We found a major east-west division 
in the Finnish language, and a source-sink dynamics mainly within the eastern and western main dialects. 
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Sundberg L-R. 
Project partner: I. Maasilta (University of Jyväskylä, Finland) 
Prof Maasilta from physics department is a collaborator in a Jane and Aatos Erkko-funded research 
project “Biomaterials – new techniques against bacterial diseases.” Collaboration involves research on 
interaction between phages and surfaces, imaging techniques (Helium Ion Microscopu) and joint 
supervision of the doctoral student Miika Leppänen. 

Sundberg L-R. 
Project partners: M. Middelboe (University of Copenhagen, Denmark), Tom Wiklund (Åbo Akademi 
University, Åbo, Finland), Inger Dalsgaard (Danish Technical University, Denmark), Lone Madsen (Danish 
Technical University, Denmark) & Marcin Los (Phage Consultants, Poland) 
This co-operation is a research consortium to develop phage therapy methods for Baltic aquaculture in 
the “BONUS FLAVOPHAGE” project. Project is funded by BONUS (joint funding organization of European 
Commission and national funding agencies in the Baltic countries), and runs from 4/2017 until 3/2020. 

Sundberg L-R. 
Project partner: M. Virta (University of Helsinki, Finland) 
Co-operation in research “Antibiotic resistance in microbial communities in inland fish farming”. Joint 
supervision of master student Valtteri Nurminen. 

Sundberg L-R. 
Project partner: J. Ravantti (University of Helsinki, Finland) 
Co-operation in research of “Bacteriophage genomics”. Joint supervision of doctoral student Ville 
Hoikkala. 

Sundberg L.-R. 
Project partner: J Huiskonen & D.I. Stuart  (University of Oxford, UK) 
Co-operation in research “Structural characterization on the novel bacteriophage FLiP. 

Sundberg L.-R. 
Project partner: A. Karvonen (University of Jyväskylä, Finland) 
Co-operation in research of “ecology of coinfections and improved farming practices”. Joint supervision 
of doctoral student Ville Räihä. 

Sundberg L.-R. 
Project partner: K. Pulkkinen (University of Jyväskylä, Finland) 
Co-operation in research of “Evolution of parasitic lifestyle”. 

Sundström L. 
Project partners: S. Timonen (University of Helsinki), as well as members of the CoE H. Johansson, S. 
Lindström, K. Dhaygude 
Cooperation in research “The ecology of ant microbiomes”. 

Sundström L. 
Project partners: P. d’Ettorre (Université Paris Nord), as well as members of the CoE 
Collaboration on chemical communication in ants. 

Sundström L. 
Project partner: Y. Wurm (Queen Mary University London), A. Nair (University of Helsinki), as well as 
members of the CoE H. Johansson, S. Lindström, K. Dhaygude 
Cooperation in research “Genomics of the ant Formica exsecta.” 

Sundström L., Helanterä H. & Kulmuni J. 
Project partner: GAGA-consortium 
The CoE is heavily involved (Sundström, member of the governing board, Helanterä, Kulmuni, 
collaborators) in the Global Ant Genome Alliance, a large international initiative, spearheaded by Centre 
for Social Evolution, University of  Copenhagen, aiming to genome sequence a representative of all the 
genera in the world by 2021, in total >300 species. The project consists of several sub-projects, some of 
which are coordinated from Helsinki. 
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Thorogood R. 
Project partners: J. G. Ewen & P. Brekke (Institute of Zoology, Zoological Society of London, U.K.), 
Victoria Franks (University of Cambridge, U.K.), Caitlin Andrews (University of Cambridge, U.K.), Anna 
Santure & Sandra Anderson (University of Auckland, New Zealand). 
Cooperation in research “Social environments in conservation of hihi Notiomystis cincta.” (Ecology, 
evolutionary biology and ecophysiology), a long-term study. 

Valkonen J. 
Project partner: Kate Umbers (Western Sydney University, Australia) 
Cooperation in research “Antipredator colouration and behaviour of bandy bandy snake.” 
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