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Prospects for Elucidating the Evolution of Cooperation and
Mutualism with Genomics

Individuals are inextricably linked by social interactions in highly social organisms such as humans and ants, and
social interactions associated with competition for resources or mating are a basic feature of life for most
organisms. Social interactions can fundamentally alter the genetic basis and evolution of traits (e.g., size, behavior),
because an individual's traits can be affected directly by its own genes as well as indirectly by the genes of its social
partners. Indeed, the genetic composition of the social environment has been shown to strongly affect behavior,
physiology, development, survival, and reproduction in diverse animals such as ants, flies, songbirds, fish, and
humans, but the underlying molecular and behavioral mechanisms remain unclear. | study the genetic and
behavioral underpinnings of complex social systems in order to understand how these systems function and evolve,
and more generally to provide basic insight into the genetic basis and evolution of social life.

The evolution of social interactions within species can also be used as a conceptual model for the evolution of
cooperation (i.e., mutualism) between species, which, like social interactions, is ubiquitous across the tree of life.
Building on my previous research, | will work towards developing theoretical and empirical approaches to
understand the evolution of interspecific interactions, in particular the evolution of mutualistic relationships. I will
also explore the prospects (and limits) of using genomic approaches (e.g., sequencing across the tree of life) to
elucidate major evolutionary transitions in biological complexity: from solitary to highly social life, unicellular to
complex multicellular life, as well as single species to complex interspecific mutualisms.
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Misconceptions of Evolution and Progress Towards Elucidating the
Evolution of Social Complexity

Several widespread misconceptions about evolution commonly cloud public understanding of the history and
diversity of life. Perhaps more surprisingly, some of these common evolutionary misconceptions also regularly sneak
into scientific papers in Evolutionary Biology. | will start by briefly discussing these misconceptions, focusing on how
they impact research into my main area of interest: the evolution of insect societies, as found in the ants, termites,
and some bees and wasps. Moving beyond these misconceptions, | will discuss prospects and recent progress for
elucidating the genetic basis and evolution of insect societies. | will talk about the relative contribution of old versus
new genes to the evolution of social complexity as well as well as the general genetic causes and consequences of

the evolution of social complexity.
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Late-instar ant worker larvae play a prominent role in colony-level caste regulation
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