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1. JONNA’S GREETINGS 
 
Dear members of the CoE, 
 
The first year of the CoE in Biological Interactions is almost over. This has been an amazing 
journey for me and I would like to take this opportunity to thank everybody about your great work. 
You have made this journey meaningful and memorable. Our group represents an amazing mix of 
nationalities, dreams, joy and passion; let’s keep this positive and happy spirit up because I believe 
that only a happy scientist is a good scientist. 

 
As our advisors Profs Strassmann and Zuk said: “Keep doing what 
you have been doing, only more so!” 
 
I wish you all the most relaxing holidays and happy and successful 
New Year 2013! 
 
Greetings from Down Under 
Johanna 
 
 

2. NEW MEMBERS IN THE CoE 
 
Several new members joined the CoE in 2012. 
 
 
 
 
 
 
 
 
 
 
 
 
 
At the University of Jyväskylä: 
Rémi Chargé, Swanne Gordon, Bibiana Rojas, and Catherine Soler started as post-doctoral 
researchers in the Plantaginis group led by prof. Johanna Mappes. Their research topic is the 
maintenance of polymorphism (more information below). In January, Kati Saarinen started her 
PhD thesis titled “Disturbance, generalism and invasiveness: Experimental evolution tests with 
bacteria” under supervision of Tarmo Ketola, Jouni Laakso and Leena Lindström. Hanna Kinnula 
joined the Flavobacterium group as a PhD student in April to work on host-pathogen interactions. 
Her research topic is "Multi-trophic interactions in a multi-enemy world" under the supervision of 
Dr. Lotta-Riina Sundberg. 

Jaakko Junikka started his PhD project titled “On multi-level selection and evolution of 
conflict and cooperation in human groups” in May. He will study the effects of intergroup 
competition, coalition building, communication, and social sanctioning on cooperative behavior in 
human groups under the supervision of Dr. Mikael Puurtinen.  

Petri Rautiala also started a related PhD project in May. He will focus on the evolution of 
social control mechanisms under the supervision of Drs. Mikael Puurtinen and Heikki Helanterä. 



CoE Bulletin – 2012 

 

5 

 

He has already carried out some preliminary investigations aimed at breaking down and 
understanding how known models work.  

 
 
 
 
 
 
 
 
 
At the University of Helsinki: 
Stafva Lindström joined the ANTZZ-team to work as a research secretary. Bioinformatician 
Kishor Dhaygude started to work on Formica exsecta transcriptome data with special focus on 
differential gene expression between ant castes. He will co-operate with the ongoing Parasemia 
plantaginis transcriptome project at the University of Jyväskylä for analyzing the color 
polymorphism. Jana Wolf started her PhD project to investigate genetic and behavioural 
divergence in the red ant Myrmica ruginodis and Dimitri  Stucki on host-parasite interactions and 
trade-offs in ants. Post-doctoral researcher Nick Bos started to work on the ant Formica exsecta, 
focusing on life-history trade-offs. In summer 2012, Dalial Freitak  started as a post-doctoral 
researcher to work on the immunity of the ant Formica exsecta. In cooperation with the Johanna 
Mappes’ group at the University of Jyväskylä, she will also study the interaction between the color 
polymorphism in the Wood Tiger Moth. 
 
To all new members, welcome to the CoE in Biological Interactions. 
 
3. PROJECTS DURING THE SUMMER 2012 
 
3.1. Predator-prey interactions and the maintenance of polymorphism 
 
3.1.1. Charge Remi: Postcopulatory mate choice in the aposematic Wood Tiger moth 
The role of sexual selection maintaining colour polymorphisms in nature has rarely been 
investigated in aposematic species which are supposed to show uniform conspicuous colour patterns 
to inform predators about its unprofitability. I investigate postcopulatory mate choice in the 
aposematic Wood Tiger moth as a possible explanation for the maintenance of polymorphism in 
male wing colour. The novel aspects of the research include the development of sperm count 
methodology in the Wood Tiger moth in order to assess sperm traits in both the male reproductive 
tract and spermatophore (which is the envelope that males transfer to females and fill with sperm) 
from the females bursae copulatrix. 

The main findings during my postdoctoral period at the Centre of Excellence in Biological 
Interactions were that white males (i.e. weak warning signal) in the Wood Tiger moth produce 
bigger spermatophores than yellow males, particularly in older virgin males. Additionally, male age 
and body mass significantly affected spermatophore size in that bigger and older males produced 
bigger spermatophores. This novel element shed light on potential fertilization benefits that females 
might gather from mating with males that have weak signals in aposematic species and could 
possible explain why we get the maintenance of both morphs in this species. I followed these 
interesting findings up with a pilot experiment conducted in June 2012 designed to better 
understand how male phenotype can signal sperm quality. Here, I focused mainly on developing 
sperm count techniques in the Wood Tiger moth in collaboration with Prof. Nina Wedell from the 
Centre for Ecology and Conservation, University of Exeter, UK. During this pilot study, I 
developed the method to assess sperm number from the male reproductive tract and from 



CoE Bulletin – 2012 

 

6 

 

spermatophore collected in freshly mated females. Data collection is still in progress but my 
preliminary results emphasize the feasibility of such methods in the Wood Tiger moth. 
 
3.1.2. Rojas Bibiana, Gordon Swanne and Atsushi Honma: Frequency dependent selection 

and the maintenance of color polymorphism 
Bibiana is interested in the interface between behavioural ecology and evolutionary biology in a 
variety of taxa, in particular, different aspects of communication, colour patterns, anti-predator 
strategies, sexual selection, aggression, territoriality and life history strategies. She joined the 
Plantaginis group last May, and during the summer collaborated with Swanne Gordon in an 
experiment run in semi-natural conditions, aiming at finding whether there is evidence for 
frequency-dependent sexual selection in the wood tiger moth as a mechanism maintaining the 
colour pattern polymorhism that males exhibit. She also took advantage of that setup to investigate 
whether there are differences in behaviour and activity between the morphs. In the latter, she also 
collaborated with Atsushi Honma. Additionally, in collaboration with Catherine Soler, she started 
an experiment testing whether there are differences in the response of wild birds to the chemical 
defences secreted by each morph. 

Being a herpetologist at heart, Bibiana is also continuing her previous research on the 
maintenance of colour polymorphisms in poison frogs. For that purpose, she is running experiments 
with wild birds at Konnevesi research station, aiming at testing the efficacy of different colour 
patterns as warning signals, and she is preparing her upcoming field season (Jan-Feb 2013) with 
these frogs in South America. 
 
3.2. Multi-trophic interactions in a multi-enemy world 
 
3.2.1. Anttila Jani: Epidemiological dynamics of environmentally transmitted facultative 

pathogens 
My work is centered on mathematical models of facultative pathogens such as Flavobacterium 
columnare. I am currently developing simulations for two manuscripts concerning epidemiological 
dynamics of environmentally transmitted facultative pathogens. For these, I am eventually hoping 
to use measured parameter values provided by Dr. Lotta-Riina Sundberg and her team. In 
addition, I have been supervising the MSc thesis by Mikael Linden on “Modelling ecological and 
evolutionary dynamics of opportunist pathogens and their parasitic phages”, as well as writing study 
material and teaching a course titled “Introduction to Ecological Modelling” at Helsinki University. 
 
3.2.2. Ketola Tarmo: Evolution of bacterial virulence and invasiveness 
My current work includes evolution of bacterial virulence and invasiveness with several bacterial 
species. The leading idea has been the preadaptive role of past environmental conditions such as 
temperature and natural enemies of bacteria. This has been suggested to alter virulence of 
opportunistic pathogens and this tenet is also a key idea behind evolution of invasiveness species 
and populations. My close collaboration, initiated by CoE, with Lotta-Riina Sundberg and Katja 
Pulkkinen and their groups has been highly productive in terms of new ideas and manuscripts on 
evolution of virulence. Moreover, getting my PhD student Kati Saarinen funded by the Biological 
Interactions doctoral programme also allowed initiating a collaboration with Leena Lindström and 
Jouni Laakso (co-supervision of Kati’s work). Together we are building a bacterial model system 
to allow efficient exploration of invasion theories, and adaptation to fluctuating environments. I still 
actively collaborate with Aarhus University professor, Volker Loeschcke, and his former post-docs 
Torsten Nygaard Kristensen and Vanessa Kellerman (Currently in Melbourne). The research is 
mainly quantitative genetics of thermal adaptation, but we have also covered the effects of 
environments on genetic interactions between sexes. 
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3.2.3. Laakso Jouni: Opportunistic pathogen evolution and dynamics 
I work on theoretical models of opportunistic pathogen evolution and dynamics. The main focus is 
in how environmentally growing opportunist pathogens can invade the system under different 
scenarios of ecological interactions (e.g. competition intensity, species diversity). Another focus is 
in how these pathogens affect the disease dynamics (e.g. outbreaks, stability, extinction of the host). 
These analyses concentrate on the role of competitive interactions (intensity, diversity) and how the 
ubiquitous antagonistic interactions (predation and phage enemies of pathogens) modify the disease 
dynamics.  

Another focus has been on experiments with aquatic food webs living in microcosms 
(performed in practice by the CoE co-operating partners). This work aims to understand how 
opportunist pathogens Serratia marcescens and Flavobacterium columnare dynamics behave under 
the threat of various viral and protozoan enemies. The aim is also to uncover what is the role of 
these enemies for the evolution of bacterial traits (growth ability, enemy resistance, and virulence). 
The goal is also to test the virulence changes in insect and fish models. 
 
3.2.4. Mikonranta Lauri: Within-host evolution in Serratia marcescens  
Within-host evolution in Serratia marcescens db11: Serial passage in Drosophila melanogaster 
caused deterioration in bacterial swarming motility at a population level, possibly because loss of 
flagella helps the pathogen in immune evasion. Clones have been isolated from the populations and 
measurements at the clone level are currently being run to identify possible genetic explanations 
and trade-offs in within-host adaptation. 

Experiment and Minna Kaukoniitty's master's thesis supervision: Strain specific immune 
priming in an insect host: An immune priming experiment was carried out in an Arctiid moth 
(Parasemia plantaginis) larvae with two different pathogenic strains of S. marcescens and a non-
pathogenic control. We found tentative evidence of specificity in immune priming: when the host 
was non-lethally exposed to S. marcescens ssp. marcescens (ATCC#13880), it was effectively able 
to clear a severe septic injury infection with the same pathogen later in life. RNA samples from both 
the haemolymph and the mid gut of the host have been isolated and they will be analyzed to find 
gene regulation differences that could explain the observed phenomenon. 
 
3.2.5. Saarinen Kati: Adaptation to thermal variations 
Kati Saarinen started her PhD project in January 2012 and launched an evolutionary experiment 
with ten different species of bacteria. The experiment lasted ca. 3 months. The aim is to explore 
adaptation to thermal variations. First, the experiment produces a novel dataset of repeatability of 
evolutionary adaptation on thermal variation, within and between species. However, the core of 
Kati’s PhD work will be to conduct invasion experiments with the evolved clones, and test the 
effects of evolutionary history, genetic and species diversity, on species invasion. 
 
3.2.6. Sundberg Lotta-Riina: The Flavobacterium group 
Intensive farming environments are a good example of evolutionary hot spots for pathogens, where 
high numbers of available susceptible hosts can increase disease transmission opportunities and 
hence, virulence. Farming units host a high diversity of bacteria, increasing the opportunities for 
horizontal gene transfer, and the number of protozoan predators and parasitic viruses, i.e. phages, 
exploiting the bacterial population is higher compared to nature. Moreover, occasional sweeps of 
antibiotic and chemical treatments cause disturbances at irregular intervals. 

Flavobacterium columnare (Bacteroides) is an emerging fish pathogen in freshwater 
aquaculture. Our previous research suggests that the ecological and epidemiological conditions in 
the fish farming environment may select for increased virulence in F. columnare in the long run. 
Indeed, F. columnare strains isolated from nature are less virulent compared to outbreak isolates 
from fish farms. Our goal is to find out how and why F. columnare has become pathogenic by 
integrating molecular microbiology tools into eco-evolutionary study settings. 
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During 2012, the flavobacterium group has been studying virulence factors, gene expression 
and host-pathogen relationships in F. columnare. The studies are done in collaboration with Prof J. 
Bamford and Prof J. Mappes. We have previously isolated and characterized phages infecting F. 
columnare, and are now studying how exposure to these phages influences the host bacteria. Our 
first paper on the phage-host interplay is accepted for publicationin PLoS One and will be used as a 
starting point for our forthcoming studies. The main finding described in the paper is that 
development of phage resistance causes the loss of virulence and motility in F. columnare strains, 
suggesting that phages may manipulate bacterial virulence in environments outside the fish host.  

The result on the correlation between motility and virulence suggests that the motility 
apparatus of F. columnare may also be used as a novel secretion system of virulence factors. To 
further explore this observation, R. Penttinen has developed a qPCR method to study gene 
expression in the virulent and in the phage-resistant non-virulent F. columnare. It was found that 
the enzyme responsible for degradation of fish connective tissue is down-regulated in the non-
motile non-virulent bacteria, and in the virulent type, the expression is nutrient-dependent. These 
results were presented at two international congresses and studies will be continued to characterize 
the secretion of virulence factors in F. columnare. 

H. Kinnula  started her PhD work in April, and has been developing the zebrafish infection 
model to replace the rainbow trout in virulence testing of bacterial isolates. She presented the results 
in the Microbiota workshop, Basel, Switzerland. She also has studied the social interactions of F. 
columnare isolated from nature and from fish farms, in both culture conditions but also during 
infection.  

In Parallel to these projects, we have also studied the evolution of spite in intensive farming 
conditions (with Dr Tarmo Ketola), the relationship between resistance to protozoan predation, 
virulence and growth in F. columnare (with Ji Zhang and Dr Jouni Laakso University of 
Helsinki), and continued the F. columnare whole genome sequencing project (with Dr Janne 
Ravantti, University of Helsinki). Also, two new collaboration projects with F. columnare were 
started at the University of Jyväskylä. The aim of Heidi Kunttu´s project is to test the possibility to 
develop an immersion immunization method for salmonids against columnaris disease. Dr Katja 
Pulkkinen has studied the costs and evolution of virulence in F. columnare. In September she 
started working as a PI in a Finnish Academy –funded project (with prof. Jouni Taskinen) to study 
nutrient stoichiometry and virulence in F. columnare. 
 
3.2.7. Zhang Ji: The effect of phage and protozoan enemies on the bacterial phenotypes 
During 2011-2012, we studied the effect of phage and protozoan (amoeba Acanthamoeba 
castellanii and ciliate Tetrahymena thermophila) enemies on the bacterial phenotypes such as 
virulence, growth and biofilm forming ability of the opportunistic fish pathogen Flavobacterium 
columnare (n=13 strains). Each strain in this study has two colony morphotypes, rhizoid (Rz) and 
rough (R). They were either spontaneous variants (n=7) or induced by phages (n=6). The virulence 
of the bacteria was studied with zebra fish bath immersion infection model. Bacterial growth, 
biofilm formation and resistance to protozoan predation were measured in microcosm experiments. 
We found that the colony type clearly correlated with the virulence of the bacteria: Rz type was 
significantly more virulent than the R type. Rz type also grew faster and had higher carrying 
capacity than R type variants. Rz and R types showed different patterns in biofilm-forming ability, 
but these patterns were specifically related to the strain’s identity rather than their colony type. F. 
columnare strains were generally resistant to amoeba predation regardless of their colony types, 
while the ciliates strongly reduced bacterial populations in both aqueous phase and in biofilms. For 
some strains, like B245 and B67, the virulent Rz type was more resistant to protozoan predation and 
could support less ciliate population comparing to their phage resistant R type. Our results indicate 
that different F. columnare strains and their colony morphotypes may use different strategies to 
ensure their survival in natural environments. The trade-off between virulence, growth, protozoan 
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predator resistance, and phage resistance might be the key to explain the evolution and maintenance 
of the colony-type polymorphism in some strains. 
 
3.2.8. Örmälä Anni-Maria: The effects of lytic bacteriophages on the virulence of Klebisella 

pneumonia 
I am involved in setting up an experiment investigating the effects of lytic bacteriophages on the 
virulence of Klebisella pneumonia. The main focus is in how the enemy diversity affects Klebsiella 
virulence through the viral effects on bacterial traits related to virus defense. Virulence will be 
tested in the insect model Galleria melonella. 
 
3.3. Collective vs. individual interest in social insects 
 
3.3.1. Helanterä Heikki: Nest specificity of queen signals and worker fertility 
An earlier project to investigate nest specificity of queen signals and worker fertility in the ant 
Formica fusca was continued this year. The chemical analyses will be carried out in Paris in 
collaboration with Prof. D’Ettorre later this year. 

We also started a new collaboration with the University of Jyväskylä, consisting in co-
supervising Petri Rautiala with Mikael Puurtinen , on the evolution of social control mechanisms. 

The genomics and transcriptomics projects in collaboration with Kalle Trontti , and with a 
strong input from Kishor Dhaygude, are currently in progress. 

Noora Parkkonen has just started her MSc project on colony level variation in caste specific 
gene expression in Formica ants and is co-supervised by Claire Morandin . 

Finally, in collaboration with the University of Oxford, we carried out a lot of fieldwork and 
helped Patrick Kennedy to get started on his project investigating Formica ant supercolonies and 
major evolutionary transitions, which is an interesting novel conceptual angle on ant ecology. 
 
3.3.2. Morandin Claire: Transcriptome of 16 different ant species 
Since this spring, I started a new transcriptome project, where we will sequence and compare 16 
different species of ants. My aim is to investigate whether genes vary in caste-specificity of their 
expression patterns across ant species with different breeding systems, especially between 
“supercolonial” ants that have extremely low relatedness between colony members, and their sister 
taxa where within colony relatedness is high. There are several suitable species pairs where one 
member is a unicolonial species with almost zero relatedness within colonies, and the other one a 
strongly kin structured species (Lasius neglectus / La. turcicus, Linepithema humile / Li. oblongum, 
Solenopsis invicta invasive form / S. invicta native form, Monomorium pharaonis /. M. triviale, 
Myrmica rubra / M. ruginodis, WAsmannia auropunctata invasive form / W. auropunctata native 
form) and the genus Formica, which includes six species with a range of relatedness structure. 
These species span all the major subgroups of ants. Set in a species comparison framework in 
genera with extensive variation in social characteristics, this study will increase our understanding 
of the interplay of genetics and regulation of polyphenism in social evolution. 

This specific project beneficiates from close collaborations with diverse social insect research 
groups. We particularly collaborate with Ass. Prof. Jes S. Pedersen and Ass. Prof. Morten Schiøtt 
from the Center for Social Evolution in Copenhagen. The second research group involved is the 
Ecology and Evolution unit at the Okinawa Institute of Science and Technology, Japan, headed by 
Dr. Alexander Sergeyevich Mikheyev. Dr. Mikheyev’s facilities at OIST and his expertise in Next 
Generation Sequencing working with several organisms will facilitate our data collection and 
analysis. 
 
3.3.3. Schultner Eva: Social evolution 
The year 2012 started with a trip to the University of Paris, where I spent two weeks analyzing the 
chemical profiles of ant queens and their eggs. In February, I spent most of my time in the 
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molecular lab in Helsinki genotyping ant workers and queens for a project focusing on network 
analysis of the kin structure in a supercolonial ant. At the same time, I was busy heading the 
organizing committee of the Spring Symposium, a conference for PhD students held at the 
University of Helsinki in March 2012. 

From May to end of June 2012 I completed my last field season at Tvärminne Zoological 
Station, Finland. I spent this time conducting some final experiments and collecting samples that I 
will analyze during the rest of the year. The season was interrupted by a short visit to Konnevesi, 
Finland, where I spent two days getting to know all the members of the CoE and discussing 
possible future collaborations. In summer, I was able to complete the genotyping of samples 
collected in 2011 so that I will now be able to focus fully on analyzing the data collected in three 
field seasons at Tvärminne Station.  

Summer ended with a trip to Italy where I presented the results of my work to the European 
members of the International Union for the Study of Social Insects. After my return to Finland, I 
headed straight to the European Meeting of PhD students in Evolutionary Biology, where I attended 
a great meeting superbly organized by students from the University of Jyväskylä. For the rest of the 
year, I will focus on completing two manuscripts that I plan to submit by early 2013. 
 
3.3.4. Ozan Martina: Reproductive partitioning in black ant Formica fusca 
My PhD research on reproductive partitioning in black ant Formica fusca has continued this year. 
My main aim is to determine how the fitness of individuals is determined in multi-queen colonies in 
which colony resources and reproduction are shared, and who, the queens or workers, are in control 
of the reproductive apportionment. As in previous summers, I spent most of my experimental 
season in Tvärminne Zoological station, in South Finland, this time looking more closely for 
evidence of reproductive suppression among queens. The results of my experiments should 
complement a growing knowledge of the reproductive conflicts and their resolution in this species.  

This year I also attended two meetings organized by the Centre of Excellence in Biological 
Interactions; the CoE Annual Meeting 2012 in Konnevesi (31.5.–1.6.) and the SAB meeting in 
Jyväskylä (1.–2.11.). In the summer I was among the fortunate social insect researchers to attend 
the 5th European IUSSI congress in Montecatini Terme, Italy, where I presented some interesting 
results on queen egg-laying behaviour gained under joint supervision of Prof. Liselotte Sundström 
and Dr. Heikki Helanterä. My presentation took the form of a poster titled: Do Formica fusca 
queens compete through egg quality? 
 
3.4. Host-pathogen interactions under multi-level selection 
 
3.4.1. Freitak Dalial, Stucki Dimitri & Bos Nick: I mmunocompetence in Formica exsecta 
This spring, Dalial Freitak, Dimitri Stucki and Nick Bos set out on their first field-season in 
Tvärminne. Their main goal was to investigate potential trade-offs between immunocompetence 
and other traits, such as Reactive Oxygen Species (ROS) resistance. Under dissection was the 
natural population of Formica exsecta inhabiting the islands of Furuskär, Joskär and Rovholman. 
After struggling with initial difficulties and setting up new methods, they managed to carry out 
several projects. The specific questions they tried to answer were: 

- Is there a trade-off between immune defense and defense against free radicals, and if so, 
which one is favoured over the other? 
- Is this potential trade-off similar or different in the different ant castes? Queens, males and 
workers all have a completely different life-history, and the potential trade-off might differ 
between these castes. 
- Our model species, F. exsecta, shows high differences among colonies in the level of 
inbreeding. How does inbreeding affect ROS defense and immunocompetence, and the 
potential trade-off between these two? 
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- Specificity of the immune responses in F. exsecta against bacterium Serratia marescens and 
fungus Metarhizium brunneum 

During the very exciting and challenging field season many new interesting questions were added, 
among others: 

- Why is F. exsecta more resistant to the generalist pathogens, like S. marescens and M. 
brunneum than other ant species such as F. fusca and Camponotus spec.? 
- What is the effect of starving on ants, and how does inbreeding affect this?  

The main goals of the group are: 
- The establishment of an integrated understanding of immunocompetence in F. exsecta. 
Social animals have, next to their own behavioural and physiological immune system, access 
to a social immune system. By means of behavioural observation, gene expression analysis, 
enzyme activity assays and RNA interference, the researchers will improve the understanding 
of ant disease biology. 
- Additionally, the role of stress-related genes such as heat-shock proteins, detoxification 
proteins etc. in processes such as infection, starvation and oxidative stress will be examined. 
This autumn and winter, the aim is to process all the data and samples what were acquired 
during the spring/summer. This involves methods, such as qPCR, coupled to developing 
primers and testing RNAi method in F. exsecta. The immunocompetence group will hope to 
be able to present plenty of interesting results during the next update! 

 
3.4.2. Kulmuni Jonna: Hybridization in isolated populations 
Hybridization in isolated populations can lead either to hybrid breakdown and extinction or in some 
cases to speciation. My thesis concentrates on two aspects, both of which have a potential link to 
speciation. One of my projects studies hybridization between two wood ant species and uncovers a 
unique outcome, where males and females show large-scale genetic differentiation (Kulmuni et al. 
2010). In another study we show that hybrid genotypes are selectively eliminated suggesting that 
the underlying causes are the genetic incompatibilities caused by hybridization (Kulmuni and 
Pamilo 2012). These observations lead to more detailed studies of the nature of barriers to gene 
flow and distribution of hybrids in nature. Another part of my thesis examines the molecular 
evolution of chemosensory genes in ants. These genes partly underlie the sophisticated 
chemosensory abilities of ants. Chemosensory system is suggested to play a role in premating 
isolation and thus in speciation. Interestingly a recent study showed that odorant receptor genes play 
a role in host plant specialization and speciation in pea aphid. My studies look at several levels of 
variation within chemosensory gene sequences and characterize the CSP genes in seven ant species. 
We find that the CSP gene family has expanded in ants, has a high rate of evolution and shows 
signs of adaptive diversifying selection, a pattern that could link to speciation or adaptation 
(Kulmuni et al. 2012). In a second study we take a closer look at the structure of ant CSPs using 
homology modeling. We find that expanded ant genes are structurally similar to a CSP gene known 
to function in ant nestmate recognition, suggesting that CSP gene family in ants expanded to 
perform tasks related to chemical communication (Kulmuni and Havukainen 2012).  
 
3.4.3. Trontti Kalle: Gene expression differences and morphological caste variation of the ant 

Formica exsecta 
My primary interest is investigating gene expression differences underpinning the physiological and 
morphological caste variation of the ant Formica exsecta, and the natural selection that acts upon it. 
My current post-doc started in 2010 with studying expression of antioxidant genes and quantifying 
metabolic rates in the queens, workers, and males. The context is to analyze their enormous life 
span variation in framework of the free radical theory of ageing and the rate of living theory. In 
addition, given that males live fast but need to guarantee sperm quality for the upcoming decades in 
the species, I’ve studied the conflict over investment in male somatic maintenance versus protecting 
the reproductive sperm. Due to shortage of relevant candidate genes and the species specific 
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sequences to design expression assays, during 2011-2012 I expanded my research to sequence the 
transcriptome of the species with and without oxidative stress, to detect novel genes that take 
response under stress and may thus be relevant for somatic maintenance and ageing. At the same 
time I have worked together with Heikki Helanterä ’s project with a larger RNA-seq data set to 
provide the transcriptome of all Formica castes at different developmental stages, to analyze more 
general caste expression differences, in terms of expression levels and splice isoforms. One 
personal objective here is to combine alternative slicing of a metabolic enzyme with caste specific 
protein isoforms I detected before the current post-doc. Alongside my primary studies I have 
collaborated with the Centre for social evolution at the University of Copenhagen in a work that 
detected a genetic component in caste determination, and with the University of Sheffield in a study 
describing cuticular hydrocarbon profiles of ant workers and queens. Recently, I got involved in 
launching the full genome sequencing of F. exsecta and in describing pathogens from RNA 
sequencing data. And, if ants are not exotic enough, I also started a collaboration with the Helsinki 
zoo to study genetic structure of captive populations of endangered Markhor goats. 
 
3.3. Genetics, Assembly and Evolution of Viruses 
Bacterial viruses, commonly known as bacteriophages or simply phages, are the most abundant 
biological entities on Earth. While often considered to be exclusively parasites and predators of 
their bacterial hosts, it is now evident that phages can also establish mutually beneficial 
relationships with the bacteria they infect. This is best exemplified by the many phage genes that 
are not directly involved in the phage cycle but that contribute to enhancing host fitness (toxin 
genes, serum resistance genes) or that protect the host from further infection by other phages 
(immunity genes). In the present metagenomic era, it has become clear that infection with phages 
has been a major force in the evolution of bacterial genomes, modulating and modifying the host 
genomes to an extent that significantly alters the bacterium lifestyle. However, genome sequence 
information falls short in retracing the evolution of viruses over long time periods and additional 
analytic tools are therefore necessary. 

The Bamford group at the University of Jyväskylä studies virus-host interactions at many 
complementary levels (gene-protein-organism-population). We ally genetics to protein structure 
studies in order to elucidate how microbial viruses form, how they function and how they affect the 
evolution and composition of microbial populations. Our group focuses in particular on the 
following subjects. 
 
3.3.1 Extremophiles and their predators 
P23-77 is a bacteriophage infecting the extremophile Thermus thermophilus, a bacterium that 
dwells in hot springs at temperatures averaging 70°C. While such conditions are beyond the 
surviving capacity of eukaryotic cells, phages are abundant and probably the only predators of 
bacterial life. A. Pawlowski and I. Rissanen have looked into the structure of P23-77 and in 
particular, at the rigid protein shell that encloses the viral genome. They have successfully solved 
the structure of two major coat proteins using protein crystallization and X ray diffraction methods. 
They are currently looking at the complex interactions that lead to the self-assembly of the viral 
shell in an effort to understand how virus structures have evolved. 
 
3.3.2 Double-stranded RNA viruses 
dsRNA viruses are particularly diverse and include members infecting all domains of life. S. 
Mäntynen has characterized bacteriophage φN, a dsRNA cystovirus that typically infects plant 
pathogens of the genus Pseudomonas. Specifically, virus attachment and infection mechanisms 
have been scrutinized using powerful methods such as electron microscopy. Currently, S. Mäntynen 
is concluding the sequencing of the φN genome, which shows significant differences when 
compared to the genomes of related bacteriophages. φN notably displays a different host range from 
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known cystoviruses, indicating that it recognizes distinct cell surface receptors. The study of φN is 
bringing new insights into the biology of this interesting but poorly characterized family of phages. 
 
3.3.3 Membranous viruses 
Bacteriophage PRD1 is the most thoroughly studied virus with an internal lipid membrane. PRD1 
infects enteric bacteria by injecting its DNA into a prey cell through a tube-like structure formed by 
the internal membrane. S. Mattila is interested in the viral shell proteins that interact with the inner 
lipid membrane. She uses an elaborate electrophoretic method called Blue Native PAGE that allows 
detecting protein complexes without interfering with protein interactions and functionality. Her 
studies will contribute to understanding the physical interactions between PRD1 and its host and 
how they lead to successful infection. 

Besides looking at the virus-host physical interactions, we are also interested in knowing the 
fate and localization of viral proteins produced inside the host. J. Karttunen  has fused PRD1 
structural proteins to a fluorescent tag in an attempt to follow their movement and localization using 
fluorescence microscopy and powerful fluorescence lifetime measurement techniques. These 
methods have shown an unexpected organized distribution of viral proteins inside the cell. The 
same approach is now being applied to investigate the localization and protein-protein interactions 
of host factors that are involved in the PRD1 cycle. 
 
3.3.4 Viruses drive bacterial evolution 
Due to their distribution and short generation time, bacterial populations are systematically subject 
to a combination of selective forces. Perhaps the major selective pressure is exerted by 
bacteriophages that will engage into an ‘arms race’ with their hosts for improved fitness and 
survival. M. Jalasvuori and V. Ojala have developed a study system in which they follow the 
evolution of bacterial antibiotic resistance in presence of bacteriophage PRD1. They found that 
PRD1 was efficiently selecting against the spread of antibiotic-resistance in bacterial populations. 
Also, they discovered that by adding PRD1 to the bacteria, they could select for strains that had lost 
antibiotic-resistance or had become unable to spread resistance determinants. In a context where the 
rising tide of multiple antibiotic-resistance has become a major public health concern, phages like 
PRD1 seem to offer efficient therapeutic alternatives. 
 
3.3.5. Viral gene regulation 
The lack of knowledge regarding gene function and gene regulation is a tremendous impediment to 
the understanding of systems biology, evolution and ecology. While it has long been thought that 
complex regulatory systems were exclusive of eukaryotes, it is now known that bacteria organize 
gene regulation in multiple layers of control involving protein-DNA contacts over long distances. 
N. Fornelos uses model phage Bam35 to study gene regulation in the insect pathogen Bacillus 
thuringiensis. Upon infection, Bam35 does not systematically kill its host but can enter a latent 
phase during which detrimental functions are tightly repressed. The lytic cycle of Bam35 is 
reactivated in response to DNA damaging stress in a bid to escape a potentially doomed cell. It was 
found that unlike most latent phages, Bam35 is regulated by a cellular repressor involved in dealing 
with DNA damage inside the cell. In addition, the switch from dormancy to lytic development is 
only efficiently operated in presence of two Bam35-borne factors acting along with the cellular 
repressor at long distance range. Work with Bam35 has unfolded an unknown pathway of gene 
regulation and its in-depth characterization is offering new perspectives of gene regulation that are 
applicable to the higher organisms. 
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3.4. Sexual reproduction, levels of selection and species extinction 
 
3.4.1. Kokko Hanna 
I am thrilled that the CoE is allowing me to keep a ‘bridge’ functional between Finland and 
Australia. I am the leader of currently four postdoctoral and three postdoctoral researchers in 
Australia. Not all of these are funded by the CoE, of course, but all have become very well aware of 
the research opportunities offered by Finland.  

Representative examples of this include 
- my ongoing projects with Dr. Umbers have brought her in touch with Prof. Mappes, with plenty 
of mutual interest. Prof. Mappes will visit Australia in late 2013 – early 2013, including a field trip 
organized by Umbers to the Snowy Mountains with intriguing biological predator-prey interactions.  
- Jussi Lehtonen has worked in Finland as well as in Australia during his PhD which is nearing 
completion and already includes e.g. a Science paper, completed in collaboration with researchers at 
Jyväskylä University. His immediate plan upon finishing is to complete the research questions that 
his PhD has identified, before ‘fledging’ to examine new questions in new research environments. 
- Marjo Saastamoinen (Helsinki University) will visit Australia in early 2013, studying the 
intriguing biological interactions involved in the maintenance of the colour polymorphism of the 
Gouldian finch. 
 
 
 
 
 
 
 
 
 
 
3.4.2. Lehtonen Jussi: The evolution of sexual reproduction and its consequences 

My recent projects have all centered on the evolution of sexual 
reproduction and its consequences. Earlier this year we published two 
articles related to this subject: “The many costs of sex” in the journal 
Trends in ecology and evolution, together with Prof. Hanna Kokko and 
Prof. Michael Jennions from the Australian National University, and 
“Positive feedback and alternative stable states in inbreeding, cooperation, 
sex roles and other evolutionary processes” in the journal Philosophical 
Transactions of the Royal Society of London B, with Prof. Kokko .  

We are currently working on three related projects with Prof. 
Kokko: a review on sexual parasitism (gynogenesis, androgenesis and hybridogenesis), and two 
theoretical projects. The theoretical work will take a more in-depth look at androgenesis in 
hermaphrodites, and at the evolution of facultative sexual reproduction. 

We have an ongoing collaboration on sexual conflict with Dr. Mikael Mökkönen, Prof. Tapio 
Mappes and Dr. Esa Koskela from the University of Jyväskylä. Late last year this collaboration 
resulted in the article “Negative frequency-dependent selection of sexually antagonistic alleles” 
published in Science (Authors: Mökkönen, M., Kokko, H., Koskela, E., Lehtonen, J., Mappes, T., 
Martiskainen, H. & Mills, S.C.). 

Another collaboration looks at the effect of endogenous viruses on the evolution of sexual 
reproduction, together with Dr. Matti Jalasvuori  from the University of Jyväskylä. We currently 
have a manuscript in review on this subject. 
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3.4.3. Umbers Kate: Signaling and pheromone release in moths and signaling stamina theory 
With Prof Kokko , I am currently working on two projects associated with 
the Centre of Excellence, 1) signaling and pheromone release in moths 
and 2) signaling stamina theory. The moth project aims to understand how 
often and how vigorously females should signal for a mate. We are 
reviewing the literature and building a theoretical framework to test 
hypotheses about how females can manipulate their mate encounter rate. 
In a similar theme, we are exploring the role of stamina in signaling. We 
are exploring whether the amount of time males spend signaling allows to 
low-cost female choice and, in turn, the evolution of traits that denote male 

quality. 
I have started collaborations with Prof. Kokko on the aforementioned projects on signaling. 

Also, Profs. Kokko and Mappes have become mentors in assisting me with grant writing and 
proposals and providing references for job applications. Profs. Kokko and Mappes and I will take a 
field trip this Australian summer to explore a new system and discuss further collaboration. 

I have represented the Centre of Excellence at the Australasian Society for the Study of 
Animal Behvaiour meeting at Deakin University, Australia and at Evolution 2012 in Ottawa, 
Canada. On both occasions I presented the work Prof. Kokko and I are currently finalizing on moth 
signaling. 
 
3.5. Invasion Biology 

This summer was underlined by experiments trying to kill our study species 
(Leptinotarsa decemlineata and Trialeurodes vaporariorum). Saija Piiroinen 
and Philipp Lehmann ran an experiment to link the known resistance 
mutation in the AChE2 gene (encodes an acetylcholinesterase enzyme, which 
functions in the synapses of the nervous system) of the Colorado potato 
beetle to the expression and activity levels of acetylcholinesterase enzyme 
when individuals were treated with two different pesticides. Although the 
resistance mutation is suggested to explain survival, there are still 10-fold 

survival differences among European and American populations despite the similarity in the 
prevalence of the resistance mutation. Irina  Ovcarencko was testing the pesticide resistance levels 
of Trivap against currently used and novel pesticides of various populations from several 
greenhouses to link the resistance levels to the two host plants (tomato and cucumber). And Kati 
Saarinen, who started her PhD in the beginning of the year, was running microcosm experiments to 
test the thermal limits of her 10 microscopic study species.  

Summer was also busy in terms of conferences and meetings. Philipp was part of the 
organizing team of EMPSEB18, where Leena Lindström participated by holding an Ethics in 
Science Symposia together with Hanna Kokko. Kati participated with Tarmo Ketola to an 
interesting “Rapid evolution during biological invasions” -meeting in Switzerland and Leena and 
Saija were invited speakers at an international pest risk assessment seminar organized by EVIRA, to 
which Irina also participated. 
 
3.6. Social paratisism, social evolution and population genetic processes such as population 

subdivision, dispersal and colonisation in ants 
 
3.6.1. Johansson Helena: Populations and pathogens 
During the year I have continued to piece together a population genetic data set on the ant Formica 
fusca, coming to focus on the within-nest social consequences of high dispersal and reproductive 
time stress in short-lived habitats. This work was presented at the European Congress of the 5th 
European IUSSI congress in Montecatini Terme, Italy, where the final pieces of the puzzle fell into 
place. More ant population genetics together with Perttu Seppä et al. on a different species, 
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Formica exsecta, resulted in a paper this year on the various routes to supercoloniality. I also 
instigated the work identifying microbiota from the F. exsecta transcriptome, an exercise that has 
generated novel viruses, previously unknown potential endopathogens and endosymbionts, and a 
whole slew of fungi that are currently subject to bioinformatic analyses and extensive literature 
searches. Various leads from this work are currently explored together with Stafva Lindström, 
Kishor Dhaygude and Kalle Trontti , primarily within an ecological context. Other than that, I 
continue my research collaborations on speciation in Anolis lizards, and dispersal and thermal 
adaptation in Coenagrionid damselflies, together with colleagues in China, UK and Sweden. 
 
3.7. Short presentations/updates on some of our MSc students 
Unni Pulliainen, University of Helsinki: I have worked with TEAM: ANTZZ since 2009 as a 
research assistant. I started working on my MSc thesis in spring 2012. In my MSc thesis I am 
investigating the possible effects of inbreeding in the brood care, mortality, learning and gene 
expression of Formica exsecta. My thesis is supervised by Liselotte Sundström and Nick Bos, and I 
am also working with Dalial Freitak and Dimitri Stucki on a project looking at gene expression as 
part of my thesis. This fall I have also been working with Eva Schultner genotyping some of her 
samples for colony relatedness.  
Sini Vuorensyrjä, University of Helsinki: I started doing my master’s in TEAM: ANTZZ in 
November 2011. My study ant is Formica exsecta, the narrow-headed ant. My MSc project is  part 
of a larger project that in the summer of 2012 set up a big 7 day experiment. We took F. exsecta 
workers from 21 different island colonies near Tvärminne Zoological Station. These colonies have 
been well studied for years, and the inbreeding levels of the colonies are known. In the experiment, 
we divided over 250 ants from each colony into 8 treatment jars (36 ants per jar). Half of the ants 
were treated with oxygen stress by feeding them H2O2. The ants in different jars were also later 
treated with different pathogens. As a fungus pathogen we used Metarhizium brunneum and as a 
bacterial pathogen we used Serratia marcescens. We also used Escherichia coli as a control 
treatment since it is not considered to be a pathogen to ants. 

The mortality of the ants was checked every day during the experiment. After four days in the 
H2O2 treatment, some samples were taken for gene expression studies and for enzyme analyses. We 
then continued the experiment by starting the pathogen treatments. After 7 days from the start of the 
experiment we took final samples, for gene expression and enzyme analyses. Analyzing our 
samples with the qPCR method, we’re hoping to see differences in gene expression levels between 
ants from different colonies, and from colonies with different inbreeding coefficients. Also, we’re 
interested in seeing if the oxygen stress has any effects in the immune defense of the ants. The focus 
of my MSc project will be studying the gene expression data of 2 antioxidant genes (SOD1 and 
SOD2) and 2 immune genes (defensin and vitellogenin) combined to the mortality data. 
 
4. CoE EVENTS IN 2012 
 
4.1. The CoE Annual Meeting 2012 
The first CoE meeting was held at Konnevesi Research Station 31.5.–1.6. and in total, 55 people 
attended the meeting. The main focus of the meeting was on getting to know each other but also 
inform the CoE members about practicalities related to the CoE.  
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4.2. The Scientific Advisory Board (SAB) meeting 
The first Scientific Advisory Board (SAB) meeting was held in 1.–2.11.2012 at Spa Hotel Rantasipi 
Laajavuori in Jyväskylä. In addition to the CoE members, Kata-Riina Valosaari (the Academy of 
Finland), and the members of the advisory board Prof. Marlene Zuk and Prof. Joan Strassmann 
attended the meeting.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See more photos at the CoE’s web pages. 
 
5. UPCOMING EVENTS 
The Annual Meeting of the CoE will be held 31.8.–1.9.2013 at Kuntokallio in Vantaa. The 
registration will be opened in June 2013. If you have subscribed to CoE mailing list, you will 
receive an email when the registration is opened. 
 
6. PUBLICATIONS BY THE CoE MEMBERS IN 2012 
 
6.1. Articles in refereed scientific journals 
Bos N. & d’Ettorre P. 2012. Recognition of social identity in ants. Front. Psychology 3(83). doi: 

10.3389/fpsyg. 2012.00083 
Bos N., Lefèvre T., Jensen A.B. & d’Ettorre P. 2012. Sick ants become unsociable. Journal of 

Evolutionary Biology 25: 342–351.  
Bos N., Dreier S., Jørgensen C.G., Nielsen J., Guerrieri F.J. & d’Ettorre P. 2012. Learning and 

perceptual similarity among cuticular hydrocarbons in ants. Journal of Insect Physiology 58: 
138–146. 

Chernenko A., Helanterä H., & Sundström L. 2012. Colony kin structure and queen recruitment in 
the ant Formica fusca (Hymenoptera: Formicidae). Myrmecological News 16: 93–100. 

Chevasco V., Elzinga J., Viinikainen S., Mappes J. & Galarza J. 2012. Unexpected genetic 
variability in the parthenogenetic bag worm moth Dahlica fennicella (Lepidoptera: 
Psychidae) revealed by novel microsatel-lite markers. Conservation Genetics Resources 4: 
159–162. 
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Fowler M., Laakso J., Kaitala V., Ruokolainen, L. & Ranta E. 2012. Species dynamics alter 
community diversity-biomass stability relationships. Ecology Letters 15: 1387–1396. DOI: 
10.1111/j.1461-0248.2012.01862.x. 

Freitak D., Knorr E., Vogel H. & Vilcinskas A. 2012. Gender- and stressor-specific microRNA 
expression in Tribolium castaneum. Biological Letters 8: 860–863. 

Galarza J., Jovani R., Cerdá X., Rico C., Barroso A. ja Boulay R. 2012. Frequent colony relocations 
do not result in effective dispersal in the gypsy ant Aphaenogaster senilis. Oikos 121: 605–
613. 

Gordon S.P., López-Sepulcre A. & Reznick D.N. 2012. Predation-associated differences in sex-
linkage of wild guppy coloration. Evolution 66: 912–918. 

Harmer A.M.T., Kokko H., Herberstein M.E. & Madin J.S. 2012. Optimal web design in sub-
optimal foraging conditions. Naturwissenschaften 99: 65–70. 

Hiltunen T., Friman V-P., Kaitala V., Mappes J. & Laakso L. 2012. Predation and resource 
fluctuations drive eco-evolutionary dynamics of a bacterial community. Acta Oecologica 38: 
77–83. 

Honma A., Kishi S., Noriyuki S. & Kyogoku D. 2012. The role of adaptive interspecific 
promiscuity in the history of ecological research. Japanese Journal of Ecology 62: 217–224. 
(in Japanese) 

Ihalainen E., Rowland H., Speed M., Ruxton G. & Mappes J. 2012. Prey community structure 
affects how predators select for Müllerian mimicry. Proceedings of Royal Society of London 
B 279: 2099–2105. 

Jaakkola S.T., Penttinen R.K., Vilen S.T., Jalasvuori M., Rönnholm G., Bamford J.K.H., Bamford 
D.H. & Oksanen H.M. 2012. Closely related archaeal Haloarcula hispanica icosahedral 
viruses HHIV-2 and SH1 have nonhomologous genes encoding host recognition functions. 
Journal of Virology 86: 4734–4742. 

Jalasvuori M. 2012. Vehicles, replicators, and intercellular movement of genetic information: 
evolutionary dissection of a bacterial cell. International Journal of Evolutionary Biology 
2012: 874153. 

Jennions M.D., Kahn A.T., Kelly C.D. & Kokko H. 2012. Meta-analysis and sexual selection: past 
studies and future possibilities. Evolutionary Ecology 26: 1119–1151. 

Jennions M.D., Kokko H. & Klug H. 2012. The opportunity to be misled in studies of sexual 
selection. Journal of Evolutionary Biology 25: 591–598. 

Johansson H, Ingvarsson P.K. & Johansson F. 2012. Cross-species amplification and development 
of microsatellites for six species of European Coenagrionid damselflies. Conservation Genetic 
Resources 4: 191–196. 

Johnson C. & Sundström L. 2012. Cuticular chemistry of two social forms in a facultatively 
polygyne ant (Hymenoptera: Formicidae: Formica truncorum). Annales Zoologici Fennici 49: 
1–17. 

Ketola T. & Kotiaho J. S. 2012. Inbreeding depression in the effects of body mass on energy use. 
Biological Journal of the Linnean Society 105:309–317.  

Ketola T., Kellermann V.M., Kristensen T.N. & Loeschcke V. 2012. Constant, cycling hot and cold 
thermal environments: Strong role on mean viability but not on genetic estimates. Journal of 
Evolutionary Biology 25:1209–1215. 

Ketola T., Kristensen T.N., Kellermann V.M. & Loeschcke V. 2012. Can evolution of sexual 
dimorphism be triggered by developmental temperatures? Journal of Evolutionary Biology 
25:847–855. 

Kokko H., Klug H.M. & Jennions M.D. 2012. Unifying cornerstones of sexual selection: 
operational sex ratio, Bateman gradient, and the scope for competitive investment. Ecology 
Letters 15: 1340–1351. 
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Kortet R., Niemelä P., Vainikka A. & Laakso J. 2012. Females prefer bold males; an analysis of 
boldness, mate choice and bacterial resistance in the field cricket Gryllus integer. Ecological 
Parasitology and Immunology 1: 1–6. 

Kunttu H.M.T., Sundberg L.-R., Pulkkinen K. & Valtonen E.T. 2012. Environment may be the 
source of Flavobacterium columnare outbreaks at fish farms. Environmental Microbiology 
Reports 4: 398–402. 

Laurentz M., Reudler Talsma J., Mappes J., Friman V-P., Ikonen S. & Lindstedt C. 2012. Diet 
quality can play a critical role in defense efficacy against parasitoids and pathogens in the 
Glanville Fritillary (Melitaea cinxia). Journal of Chemical Ecology 38: 116–125. 

Lehmann P., Lyytinen A., Sinisalo,T. & Lindström L. 2012. Population dependent effects of 
photoperiod on diapause related physiological traits in an invasive beetle (Leptinotarsa 
decemlineata). Journal of Insect Physiology 58: 1146–1158. 

Lehtonen J. & Kokko H. 2012. Positive feedback and alternative stable states in inbreeding, 
cooperation, sex roles and other evolutionary processes. Philosophical Transactions of the 
Royal Society of London B 367: 211–221. 

Lehtonen J., Jennions M.D. & Kokko H. 2012. The many costs of sex. Trends in Ecology & 
Evolution 27: 172–178. 

Lyytinen A., Mappes J. & Lindström L. 2012. Variation in Hsp70 levels after cold shock: Signs of 
evolutionary responses to thermal selection among Leptinotarsa decemlineata populations. 
PLos ONE 7: e31446. 

Mappes J. & Lindström L. 2012. How did the cuckoo get its polymorphic plumage? Science 337: 
532–533. 

Martin S.J., Trontti K., Shemilt S., Drijfhout F., Espy E., Butlin R. & Jackson D. 2012. Weak 
patriline effects are present in the cuticular hydrocarbon profiles of isolated Formica exsecta 
ants but they disappear in the colony environment. Ecology and Evolution, On-line. doi: 
10.1002/ece3.319 

McCartney J., Kokko H., Heller K.-G. & Gwynne D.T. 2012. The evolution of sex differences in 
mate searching when females benefit: new theory and a comparative test. Proceedings of the 
Royal Society of London B 279: 1225–1232. 

Mikonranta L., Friman V. & Laakso, J. 2012. Life history trade-offs and relaxed selection can 
decrease bacterial virulence in environmental reservoirs. PLoS ONE 7: e43801. 
doi:10.1371/journal.pone.0043801. 

Neuvonen S., Saikkonen T., Sundström L., Punttila P., Risch A.C., Domisch T., Niemelä P., 
Kilpeläinen J., Ohashi M. & Finer L. 2012. Stand type is more important than red wood ant 
abundance for the structure of ground-dwelling arthropod assemblages in managed boreal 
forests. Agricultural and Forest Entomology 14: 295–305. 

Nokelainen O., Hegna R., Talsma Reudler J., Lindstedt C. & Mappes J. 2012. Trade-off between 
warning signal efficacy and mating success in the wood tiger moth. Proceedings of the Royal 
Society of London 279: 257–265. 

Ohashi M., Domisch T., Finer L., Jurgensen M.F., Sundström L., Kilpeläinen J., Risch A.C. & 
Niemelä P. 2012. The effect of stand age on CO2 efflux from wood ant (Formica rufa group) 
mounds in boreal forests. Soil Biology & Biochemistry 52: 21–28. 

Osborne L., Umbers K.D.L., Backwell P.R.Y. & Keogh J.S. 2012. Male tawny dragons use throat 
patterns to recognize rivals. Naturwissenschaften 99: 869–872. 

Osborne L., Umbers K.D.L. & Keogh J.S. 2012. The effects of perch height, time in residence and 
distance from opponent on aggressive display in male lizards. Acta Ethologica DOI 
10.1007/s10211-012-0135-z. 

Pekkala N., Knott K. E., Kotiaho J. S. & Puurtinen M. 2012. Inbreeding rate modifies the dynamics 
of genetic load in small populations. Ecology and Evolution 2: 1791–1804. 
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Rikalainen K., Aspi J., Galarza J.A., Koskela E. & Mappes T. 2012. Maintenance of genetic 
diversity in cyclic populations – a longitudinal analysis in Myodes glareolus. Ecology and 
Evolution 2: 1491–1415. 

Ringler E., Rojas B., Ringler M. & Hödl W. 2012. Characterisation of nine polymorphic 
microsatellite loci in the dyeing poison frog Dendrobates tinctorius (Dendrobatidae), and 
their cross-species utility in two other dendrobatoid species. Herpetological Journal 22: 263–
265. 

Rissanen I., Pawlowski A., Harlos K., Grimes J.M., Stuart D.I. & Bamford J.K. 2012. 
Crystallization and preliminary crystallographic analysis of the major capsid proteins VP16 
and VP17 of bacteriophage P23-77. Acta Crystallografia Section F Structural Biology and 
Crystallization Communications 68(Pt 5): 580–583. 

Soler C., Proffit M., Bessière J-M., Hossaert-McKey M. & Schatz B. 2012. Evidence for intersexual 
chemical mimicry in a dioecious plant. Ecology Letters 15: 978–985. 

Speed M.P., Ruxton G.D., Mappes J. & Sherratt T.N. 2012. Why are defensive toxins so variable? 
An evolutionary perspective. Biological Reviews 87: 874–884. 

Starrfelt J. & Kokko H. 2012. Bet-hedging - a triple trade-off between means, variances and 
correlations. Biological Reviews 87: 742–755. 

Surget-Groba Y., Johansson H. & Thorpe R.S. 2012. Synergy between allopatry and ecology in 
population differentiation and speciation. International Journal of Ecology. Volume 2012, 
Article ID 273413. 

Tang X., Freitak D., Vogel H., Ping L., Shao Y., Arias Cordero E, Andersen G., Westermann, M., 
Heckel D.G. & Boland W. 2012. Complexity and variability of gut commensal microbiota in 
polyphagous lepidopteran larvae. PLoS One 7: e36978. 

Valkonen J. & Mappes J. 2012. Comments on Guimarães & Sawaya 2012. Pretending to be 
venomous: is a snake’s head shape a trustworthy signal to a predator? Journal of Tropical 
Ecology, 28: 123–124. 

Valkonen J.K., Nokelainen O., Niskanen M., Kilpimaa J., Bjöklund M. & Mappes J. 2012. 
Variation in predatory community structure can cause variable predation pressure on warning 
signalling prey. Ecology and Evolution 2: 1971–1976. 

Umbers K.D.L., Dennsion S., Manahan C., Blondin L., Pages C., Risterucci A.-M. & Chapuis M.-
P. 2012. Microsatellite markers for the chameleon grasshopper Kosciuscola tristis 
(Orthoptera: Acrididae), an Australian alpine specialist. International Journal of Molecular 
Sciences 13: 12094–12099. 

Zhang J., Friman V.-P., Laakso J. & Mappes J. 2012. Interactive effects between diet and genotypes 
of host and pathogen define the severity of infection. Ecology and Evolution, 2: 2347–2356. 

 
6.2. Scientific articles in press 
Chernenko A., Holman L., Helanterä H. & Sundström L. 2012. Cuticular chemistry of males and 

females in the ant Formica fusca. Journal of Chemical Ecology. 
Hegna R. H., Saporito R. A. & Donnelly M. A. 2012. Not all colors are equal: predation and color 

polytypism in the poison frog Oophaga pumilio. Evolutionary Ecology. 
Holman L. & Kokko H. 2012. The consequences of polyandry for population viability, extinction 

risk and conservation. Philosophical Transactions of the Royal Society of London B. 
Jalasvuori M., Palmu S., Gillis A., Kokko H., Mahillon J., Bamford J. K. and Fornelos N. 2012. 

Identification of five novel tectiviruses in Bacillus strains: analysis of a highly variable region 
generating genetic diversity. Research in Microbiology. 

Johansson H., Stoks R., Nilsson-Örtman V., Ingvarsson P. & Johansson F. 2012. Large-scale 
patterns in genetic variation, gene flow and differentiation in five species of European 
Coenagrionid damselfly provide mixed support for the central-marginal hypothesis. 
Ecography. 
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Ketola T., Boratynski Z., & Kotiaho J.S. 2013. Manipulating genetic architecture to reveal fitness 
relationships. Proceedings of Peerage of Science. 

Kokko H. & Mappes J. 2012. Multiple mating by females is a natural outcome of a null model of 
mate encounters. Entomologia Experimentalis et Applicata. 

Kokko H., Booksmythe I. & Jennions M.D. 2012. Causality and sex roles: prejudice against 
patterns? A reply to Ah-King. Trends in Ecology & Evolution. 

Nilsson-Örtman V., Stoks R., De Block M., Johansson H. & Johansson F. 2012. Latitudinally 
structured variation in the temperature dependence of damselfly growth rates. Ecology 
Letters.  

Pekkala N., Knott K. E., Kotiaho J. S., Nissinen K. & Puurtinen M. 2012. The benefits of 
interpopulation hybridization diminish with increasing divergence of small populations. 
Journal of Evolutionary Biology 

Pekkonen M. & Laakso J. 2012. Temporal changes in species interactions in simple aquatic 
bacterial communities. BMC Ecology. 

Piiroinen,S., Lyytinen A. & Lindström L. Stress for invasion success? Temperature stress of 
preceding generations modifies the response to insecticide stress in an invasive pest insect. 
Evolutionary Applications. 

Seppä P, Queller D.C. &Strassmann J.E. 2012. Why wasp foundresses change nests: relatedness, 
dominance, and nest quality. PLOS One. 

Seppä P, Johansson H, Gyllenstrand N, Pálsson S, Pamilo P. 2012. Mosaic structure of native ant 
supercolonies, Molecular Ecology.  

Thorpe R.S., Surget-Groba Y. & Johansson H. 2012. Quantitative traits and mode of speciation in 
Martinique anoles. Molecular Ecology. 

Tsurui K., Honma A. & Nishida T. 2012. Size-dependent predation risk partly explains the sex-
related marking polymorphism in the sexually size-dimorphic pygmy grasshopper Tetrix 
japonica. Entomological Science. 

Umbers K.D.L., Herberstein M.E. & Madin J.S. 2012. Colour in insect thermoregulation: empirical 
and theoretical tests in a colour changing grasshopper. Journal of Insect Physiology. 

Umbers K.D.L., Jennions M.D., Gardner M.G. & Keogh J.S. 2012. Twenty-five new polymorphic 
microsatellites for the eastern mosquitofish (Gambusia holbrooki) (Actinopterygii: 
Poeciliidae), an invasive species in Australia. Australian Journal of Zoology. 

Umbers K.D.L., Osborne L. & Keogh J.S. 2012. Determinants of contest success in the territorial 
tawny dragon, Ctenophorus decressii. PLoS ONE. 

Umbers K.D.L., Tatarnic N.J., Holwell G.I. & Herberstein M. E.2012. Ferocious fighting in a 
grasshopper. PLoS ONE DOI 10.1371/journal.pone.0049600. 

 
6.3. Articles in refereed scientific edited volumes and conference proceedings 
Johansson H., Seppä P., Helanterä H., Trontti K. & Sundström L. 2012. Small and large scale 

implications of independent colony foundation in the European common black ant, Formica 
fusca. 5th Congress of the European Sections of the IUSSI, Montecatini Terme, Italy. 

Seppä P., Johansson H., Gyllenstrand N., Pálsson S. & Pamilo P. 2012. Cryptic structure of native 
ant supercolonies. 5th Congress of the European Sections of the IUSSI, Montecatini Terme, 
Italy. 

 
6.4. Textbooks and other research-related books 
Honma A. & Takayoshi N. 2012. Foraging and predator avoidance. In: Kutsukake, N. & Koga, T., 

(eds)., Behavioral Ecology, p. 17–48, Kyoritsu Shuppan Co., Ltd. (in Japanese) 
Jalasvuori M. 2012. Revolutionary struggle for existence: introduction to four intriguing puzzles in 

virus research. In Viruses: Essential Agents of Life. Günther Witzany (ed.) Springer. ISBN 
978-94-007-4898-9. 
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Jennions M.D. & Kokko H. 2012. Sexual selection: mate choice. In The Princeton Guide to 
Evolution (Losos, J., Baum, D., Futuyma, D.J., Hoekstra, H., Lenski, R., Moore, A., Schluter, 
D., & Whitlock, M., eds.). Princeton University Press. In press. 

Kokko H. 2012. Dyadic contests: Modelling fights between two individuals. (I.C.W. Hardy & M. 
Briffa, eds. Animal Contests. Oxford University Press.). In press.  

Kokko H. 2012. Conflict and Restraint in Animal Species: Implications for War and Peace. (D. Fry, 
ed. War, Peace, and Human Nature. Oxford University Press.). In press. 

Kokko H. & Heubel K.U. 2012. On depending on fish for a living, and other difficulties of living 
sustainably. In Evolution, Cooperation, and Complexity (B. Calcott, K. Sterelny and R. Joyce, 
eds.) MIT press. In press. 

Kokko H. & Jennions M.D. 2012. Sex differences in parental care. Pages 101-116 in The Evolution 
of Parental Care (N. Royle, P.T. Smiseth and M. Kölliker, eds.) Oxford University Press. In 
press. 

López-Sepulcre A. & Kokko H. 2012. Understanding behavioural responses of populations and 
their consequences. Pages 3-15 in Behavioural Responses to a Changing World: mechanisms 
and consequences (B. Wong & U. Candolin, eds.) Oxford University Press. In press. 

Starrfelt J. & Kokko H. 2012. The theory of dispersal under multiple influences. Pages 19-28 in 
Informed Dispersal and Spatial Evolutionary Ecology (J. Clobert, M. Baguette, T. Benton and 
J. Bullock, eds.) Oxford University Press. 

 
7. CONFERENCES ATTENDED BY THE CoE MEMBERS IN 2012 
 
7.1. Oral presentations 
Anttila Jani. Opportunistic pathogens in competitive environments. Spring Symposium, University 

of Helsinki, Helsinki, Finland, 5.3.2012. 
Anttila Jani. Potential effects of outside host community diversity on population dynamics of 

Flavobacterium columnare - a modeling study. Flavobacterium 2012, Åbo Akademi, Turku, 
Finland, 6.6.2012. 

Bos Nick, d'Ettorre Patrizia & Guerrieri Fernando J. Chemical structure of odorants and perceptual 
similarity in ants. IUSSI European section, Montecatini Terme, Italy, 27.8.2012. 

Galarza Juan. Integrating molecular, morphological and chemical data to detect parapatric 
speciation events. Understanding the Origins of Biodiversity, Marie Curie Training Network, 
Jyväskylä, Finland, 26.–28.2.2012. 

Galarza Juan, Nokelainen Ossi, Hegna Robert, Viinikainen Sari & Mappes Johanna. Detecting local 
adaptations in aposematic species: a phenotypicgenotypic approach. Adaptive Landscape 
Genetics Group Annual Meeting, Neuchatel, Switzerland, 7.–8.2. 2012. 

Galarza Juan. Integrating genetic, phenotypic, and life-history data in addressing conservation and 
evolutionary questions: practical examples. Population and Evolutionary Genetics 2nd 
Symposium, Belgrade, Serbia, 9.–12.5.2012. 

Gordon Swanne P., Lopez-Sepulcre Andreas & Reznick D.N. Evolutionary ecology of sexlinkage 
in wild guppies. International Society of Behavioral Ecology (ISBE), Lund, Sweden. 

Hegna Robert H., Nokelainen Ossi, Hegna J.R. & Mappes Johanna. To quiver or to shiver: The 
relationship between warning signal effectiveness and thermoregulation in the aposematic 
wood tiger moth (Parasemia plantaginis). International Society of Behavioral Ecology 
(ISBE), Lund, Sweden, 13.8.2012. 

Johansson Helena, Seppä Perttu, Helanterä Heikki, Trontti Kalevi, Sundström Lotta. Small and 
large scale implications of independent colony foundation in the European common black ant, 
Formica fusca. 5th Congress of the European Sections of the IUSSI, Montecatini Terme, 
Italy, 29.08.2012. 
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Ketola Tarmo. Fluctuating temperature leads to evolution of thermal generalism and pre-adaptation 
to novel environments. Ecology and Evolution days/ Rapid evolution during invasions. 
Fribourg, Switzerland, 6.–7.9.2012. 

Ketola Tarmo. Experimental evolution. Invited speaker at BITA, biology students association 
meeting, Jyväskylä, Finland. 

Kokko Hanna. Plenary talk at Ecological Society of Australia (ESA2012), Melbourne, Australia. 
Kokko Hanna. Plenary talk at European Human Behaviour & Evolution Association (EHBEA), 

Durham, UK. 
Kokko Hanna. Invited talk at EMPSEB (European PhD student meeting of evolutionary biology), 

Finland. 
Kokko Hanna. Invited talk at “100 questions in ecology”, British Ecological Society, London. 
Kokko Hanna. Invited talk at Cooperation in multi-partner settings, Lorentz Institute, Leiden, 

Netherlands. 
Kokko Hanna. Invited talk at post-conference symposium “Recent developments in sexual selection 

research: History, trends and new horizons”, ISBE 2012, Lund, Sweden. 
Kokko Hanna. Invited talk at 3rd symposium of the International Max Planck Research School for 

Organismal Biology (IMPRS), Konstanz, Germany. 
Kokko Hanna. Invited talk at Syracuse University (2 talks, one of them the annual Jack and Pat 

Bryan Life Science Distinguished Lecture). 
Laakso Jouni. Ecological and evolutionary dynamics of opportunistic pathogens. Kuopio research 

seminar, University of Eastern Finland, June 2012. 
Lindström Leena. Koloradonkuoriainen (The Colorado Potato Beetle). Perunan 

kasvinterveysseminaari, Seinäjoki, Finland, 2.2.2012 (in Finnish). 
Lindström Leena. Genetic factors affecting invasion success. Seminar on Pest Risk Assessment, 

Evira, Helsinki, Finland, 3.10.2012. 
Mappes Johanna. Invited talk. Why are defensive toxins so variable? An evolutionary perspective. 

Seminars in Life Sciences, Cambridge University, UK, 7.2.2012. 
Mappes, J Seasonal changes in predator community switch the selection for antipredatory defence 

strategies. Hobart, 43rt  Scientific conference of Australian Entomological Society. 25.-
28.11.2012 

Mappes J. Invited talk Evolution and maintenance of variation in antipredaor defences. Melbourne, 
Australia 6.12.2012 

Mappes J. Invited talk. Evolution and maintenance of variation in antipredaor defences. Canberra, 
Australia 13.12.2012 

Merikanto Ilona, Laakso Jouni & Kaitala Veijo. Modeling evolution of virulence and opportunistic 
disease dynamics of Flavobacterium columnare. The 3rd Flavobacteria meeting 2012, Turku, 
Finland. 

Mikonranta Lauri. Outside-host and within-host evolution in opportunistic bacterial pathogen 
Serratia marcescens. The 18th European Meeting of PhD Students in Evolutionary Biology 
(EMPSEB18), Virrat, Finland, 27.9.2012. 

Piiroinen Saija. The role of stressors on the invasion potential of pest species. Seminar on Pest Risk 
Assessment, Evira, Helsinki, Finland, 3.10.2012. 

Penttinen Reetta, Bamford Jaana K.H. & Sundberg Lotta-Riina. Different colony morphologies 
enlighten the way to the tracks of Flavobacterium columnare virulence factors. 
Flavobacterium 2012, Turku, Finland, 5.–7.6.2012. 

Pulkkinen Katja, Ketola Tarmo, Laakso Jouni & Sundberg Lotta-Riina. Cost of virulence in fish 
farm isolates of Flavobacterium columnare in outside host environment. Flavobacterium 
2012. Turku, Finland, 5.–7.6.2012. 

Puurtinen Mikael & Pekkala Nina. Genetics and fitness in small populations. Ekologian 
tutkimusseminaari, University of Helsinki, Helsinki, Finland, 2.5.2012. 



CoE Bulletin – 2012 

 

24 

 

Rojas Bibiana, Devillechabrolle J. & Endler John A. Movement and differential occupation of 
disturbed habitats are correlated with colour pattern geometry in an aposematic frog. Oral 
presentation. International Society of Behavioral Ecology (ISBE), Lund, Sweden. 

Rojas Bibiana Immediate invasion of tree-fall gaps by the poison frog Dendrobates tinctorius: a 
case of responsible parenthood. Invited speaker, Poison Frogs Symposium. 7th World 
Congress of Herpetology, Vancouver, Canada. 

Schultner Eva & Helanterä Heikki. Cannibalize this: a guide to selfishness for ant larvae. European 
Meeting of the International Union for the Study of Social Insects (IUSSI), Montecatini 
Terme, Italy, 25.–29.08.2012. 

Schultner Eva & Helanterä Heikki. Cannibalize this: a guide to selfishness for ant larvae. European 
Meeting of PhD Students in Evolutionary Biology (EMPSEB), Virrat, Finland, 26.–
30.09.2012. 

Seppä Perttu, Johansson Helena, Gyllenstrand Niclas, Pálsson Sanebjörn & Pamilo Pekka. Cryptic 
structure of native ant supercolonies. 5th Congress of the European Sections of the IUSSI, 
Montecatini Terme, Italy, 29.08.2012 

Stucki Dimitri. Two-front war: The trade-off between the defense against oxidative stress and 
immune defense. EMPSEB 18, Virrat, Finland, 26.09.2012. 

Sundberg Lotta-Riina, Laanto Elina & Bamford Jaana K.H. Novel treatment methods of columnaris 
disease. Invited speaker at Flavobacterium 2012. Turku, Finland, 5.–7.6.2012.  

Umbers Kate. The Mothematics of female signaling. Evolution 2012, University of Ottawa, 
Canada, 6.–10.7.2012. 

Umbers Kate. Visual signals and the colour phases of colour changing insects and spiders. Invited 
Speaker at Insect Signalling Symposium - Joint Meeting of the Australian Entomology & 
Arachnology Societies, Hobart, Australia, 25.–28.11.2012. 

Umbers Kate. Colour and thermoregulation. Invited speaker at Seminar series of the Research 
School of Biology, ANU, Australia, October 2012. 

Umbers Kate. Australasian Society for the Study of Animal Behaviour, Deakin University, 
Geelong. 

Zhang Ji, Laakso Jouni, Mappes Johanna & Sundberg Lotta-Riina. Correlations of Flavobacterium 
columnare colony morphotype with predator resistance, growth, biofilm-forming ability and 
virulence. The 3rd International Conference on Members of the Genus Flavobacterium, 
Turku, Finland, 4.–7.6.2012. 

Örmälä Anni-Maria. The effects of multiple species interactions on antagonistic coevolution 
between a bacterium and a lytic bacteriophage? Spring Symposium, University of Helsinki. 

 
7.2. Posters 
Ketola Tarmo. Fluctuating temperature leads to evolution of thermal generalism and pre-adaptation 

to novel environments. ISME14 International Society of Microbiological Ecology, 
Copenhagen, Denmark, 19.–24.8.2012. 

Kinnula Hanna, Mappes Johanna, Valkonen Janne & Sundberg Lotta-Riina. Zebrafish (Danio rerio) 
as an infection model for Flavobacterium columnare. Microbiota 2012, Basel, Switzerland. 

Mattila S.P., Oksanen H. M. & Bamford J. K. H. Blue Native PAGE, a new approach to study 
protein interactions in a membrane containing virus PRD1. Viruses of Microbes 2012 
Brussels, Belgium, 16.–20.7.2012. 

Morandin Claire, Trontti Kalevi, Dhaygude Kishor & Helanterä Heikki. Variation in caste specific 
vitellogenin expression between seven Formica species. IUSSI European section, Montecatini 
Terme, Italy, 27.8.2012. 

Nokelainen, O., Hegna, R., Valkonen, J., Lindstedt, C. & Mappes, J. Cracking the aposematic 
colour polymorphism. International Society of Behavioral Ecology (ISBE), Lund, Sweden, 
13.8.2012. 
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Ozan Martina, Helanterä Heikki, Sundström Liselotte. Do Formica fusca queens compete through 
egg quality? IUSSI European section 2012, Montecatini Terme, Italy, 27.8.2012. 

Paviala Jenni, Viljakainen Lumi, Pedersen Jes S. & Helanterä Heikki. Evolution of immune genes 
in the invasive Argentine ant. Computational Molecular Evolution 2012, EMBO, Heraklion, 
Greece 01.05.2012. 

Paviala Jenni, Viljakainen Lumi, Pedersen Jes S. & Helanterä Heikki. Evolution of immune genes 
in the invasive Argentine ant. EuroIUSSI2012, Montecatini terme, Italy 27.08.2012. 

Pawlowski A., Rissanen I., Jalasvuori M., Grimes J. M., Harlos K., Stuart D. I. & Bamford J. K.H. 
Thermus thermophilus phage P23-77: archetype of a novel branch of an ancient viral lineage” 
9th International Congress on Extremophiles, Sevilla, Spain, 10.–13.09.2012 

Penttinen Reetta, Bamford Jaana K.H. & Sundberg Lotta-Riina. Different colony morphologies 
enlighten the way to the tracks of Flavobacterium columnare virulence factors. Bacteria, 
Archaea and Phages, Cold Spring Harbor Laboratory, New York, USA, 21.–25.8.2012. 

Puurtinen, M., Honkanen, M., Kahilainen, A, Ketola, T., Kotiaho, J. S. & Mönkkönen, M. 
Temperature-dependent protein evolvability: The key to explaining global diversity patterns? 
Progress In Understanding The Origins Of Biodiversity. University of Jyväskylä, Jyväskylä, 
Finland, 27.2.2012. 

Saarinen K., Laakso L., Lindström L. & Ketola T. Evolution in fluctuating temperature: are 
evolutionary responses of different bacterial species alike? 14th International Symposium on 
Microbial Ecology ISME14, Copenhagen, Denmark, 23.8.2012. 

Schultner Eva, Saramäki Jari & Helanterä Heikki. 1001 queens: variation of kin structure in a 
supercolonial ant. International Meeting of the Society of Molecular Biology and Evolution 
(SMBE), Dublin, Ireland, 24.–27.06.2012. 

Sundberg Lotta-Riina, Laanto Elina, Ketola Tarmo & Bamford Jaana K.H. Social life of a fish 
pathogen. 14th International Symposium on Microbial Ecology (ISME 14), Copenhagen, 
Denmark, 20.–24.8.2012. 

Trontti Kalle. Sex specific gene expression and purging in an ant. International Meeting of the 
Society of Molecular Biology and Evolution (SMBE), Dublin, Ireland, 24.–27.6.2012. 

Trontti Kalle. Sex specific gene expression and purging in an ant. IUSSI European section, 
Montecatini Terme, Italy, 27.8.2012. 

Valkonen Janne Warning signalling and mimicry in European vipers and their mimic International 
Society of Behavioral Ecology (ISBE), Lund, Sweden, 15.8.2012. 

Örmälä Anni-Maria. The effects of multiple species interactions on antagonistic coevolution 
between a bacterium and a lytic bacteriophage? The 14th International Symposium on 
Microbial Ecology, ISME14, Copenhagen, Denmark, 19.–24.8.2012. 

 
8. OTHER NEWS 
 
8.1. Eva Schultner was awarded a prize for her talk 

Eva Schultner (University of Helsinki) was awarded a Second Best talk prize 
at The 18th European Meeting of PhD Students in Evolutionary Biology 
(EMPSEB18) which was held in Virrat (Finland) in September. Her talk was 
titled “Cannibalize this: a guide to selfishness for ant larvae”.  

The abstract of her talk: The polyphenic development into reproductive 
queens and sterile workers is a fundamental property of social insect colonies. 
In such systems, conflict over caste determination can arise because 
individuals gain direct fitness benefits by developing into queens. Selection 
would therefore favor larvae displaying selfish traits which increase chances 

of turning into a queen. Egg cannibalism is a prime example of such a selfish trait. In ants, brood is 
reared in batches and larvae commonly feed on eggs, a high‐quality food source readily available 
within the nest. With caste fate influenced by nutrition, cannibalistic larvae can increase their 
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chances of developing into queens, while at the same time removing competitors. In mediating this 
conflict, the relatedness between colony members is crucial because individuals would suffer severe 
indirect fitness losses from cannibalizing kin. The level of competition between larvae is therefore 
predicted to be intense in colonies headed by multiple queens and decrease in single queen colonies. 
Ecology, behavior and genetics thus all play a role in determining cannibalistic tendencies of larvae. 
We investigate larval egg cannibalism in the genus Formica, an ideal system for studying the effects 
of relatedness on selfishness, since queen number, and consequently predicted levels of selfishness, 
vary widely between species. In particular, we study the use of recognition cues underlying 
cannibalistic behavior by comparing intensity of cannibalism in broods with experimentally 
manipulated levels of genetic diversity. By combining behavioral observations with analyses of 
genetic diversity and chemical recognition cues, we hope to identify factors driving larval 
selfishness in ants. 
 
8.2. Philipp Lehmann was awarded a prize for his talk 
The Biological Interactions Doctoral Programme awarded the prize to Philipp Lehmann (University 
of Jyväskylä) for his oral presentation on "Adaptation to seasonally varying harsh environments" at 
the BIOINT Annual Meeting 2012. The selection was made by Prof. Paul M. Brakefield (University 
of Cambridge, UK) and Prof. Jan-Åke Nilsson (University of Lund, Sweden). 
 
 
 
 
 
 
 
 
 
 
8.3. Ossi Nokelainen was awarded a prize for his scientific article 

The Biological Interactions Doctoral Programme awarded the second prize to 
Ossi Nokelainen (University of Jyväskylä) for his and coauthors’ article 
“Trade-off between warning signal efficacy and mating success in the wood 
tiger moth” Proc. R. Soc. B 279: 417–426 in the publication of the year 2012 
award competition. The prize is awarded to a doctoral student member of the 
Biological Interactions Doctoral Programme whose publication shows high 
scientific quality and innovativeness and best reflects the aims of the 
Doctoral Programme. The winners were selected by a panel of senior 

scientists from the universities involved in the Doctoral Programme. The panel members were Jouni 
Laakso (University of Helsinki), Leena Lindström (University of Jyväskylä), Annamari Markkola 
(University of Oulu), Niklas Wahlberg (University of Turku), and Phill Watts (University of 
Jyväskylä & University of Liverpool, UK). 
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8.4. Mikael Puurtinen - Academy Research Fellow 
The Academy of Finland granted a research post as an Academy Research 
Fellow to Mikael Puurtinen (University of Jyväskylä) for the period of 
2013–2017. His project "Evolution of conflict and cooperation in human 
groups" integrates modern evolutionary theory with empirical studies of 
human decision making to study the origin, role, and implications of group 
structure in human social behavior and cultural change. The main objectives 
of the proposed research are: 
I. Unraveling the dynamics and interactions of within-group cooperation, 
intergroup conflict, and group size evolution. 
II. Studying the role of communication and social institutions in affecting 

the nature of between-group and within-group interactions. 
III. Studying the role of group structure and group competition in promoting innovation and 
cumulative culture. 
 
8.5. Tarmo Ketola – Kone foundation awarded a project grant 

Kone Foundation awarded a project grant to Tarmo Ketola and his research 
group (University of Jyväskylä). The project focuses on constraints of 
evolutionary adaptation to the climate change. Abstract: Climate change 
scenarios predict higher mean temperatures, but also increased thermal 
fluctuations. In order to persist under climate change, species need to 
respond adaptively to the change, to prevent populations and communities 
extinction. While the increased temperatures are suggested to cause mainly 
directional evolutionary changes, the increase in the magnitude of the 
climatic fluctuations on the evolution is less clearly understood. The 
theories acknowledge several potential evolutionary outcomes of thermal 
fluctuations for individuals and populations. Failing to evolve is 
unfortunate, yet equally possible outcome. Intriguingly, some groups of 

species are more prone to go extinct or to evolve. Therefore, it is clear that understanding the 
impact of climate change cannot be attained from studies of few model species that have 
concentrated on selected components of thermal adaptation. The broadness of the problem clearly 
calls for expanded approach that accounts for several adaptation mechanisms, and in several 
species. The aim of this proposal is to tackle these questions during the years 2013–2015 with 
rigorous experimental evolution experiments with different species of bacteria. 
 


