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Ever since Darwin, adaptive evolution has been regarded as a slow process. However, recent studies
have revealed that adaptive evolution can occur rapidly, and such rapid evolution affects ecological
dynamics. Because ecological processes can change fitness landscape and affect evolutionary
dynamics, there should be feedbacks between ecological and evolutionary processes. Understanding
such eco-evolutionary feedbacks is not only important for basic science, but also crucial for managing
and conserving ecosystems under environmental changes.

For understanding the complex eco-evolutionary feedbacks, it is very important to combine
theoretical and empirical approaches. Therefore | visited Cornell University to collaborate with Prof.
Nelson G. Hairston Jr. (limnology) and Prof. Stephen P. Ellner (mathematical biology). We worked
on (1) modeling eco-evolutionary dynamics with prey defense evolution in fluctuating environments
and (2) rapid evolution of zooplankton (Daphnia) in response to seasonal changes in their food
resource (phytoplankton). In addition, I published a theoretical paper about coevolution between
quantitative and Mendelian traits with Prof. Ellner in Proceedings of the Royal Society B: Biological
Sciences. Furthermore, | collaborated with Prof. Hairston and Prof. Urabe (Tohoku University) on
experiments about the effects of light on pond ecosystems in Cornell’s Experimental Ponds.

I also visited University of California for theoretical collaboration with Prof. Sebastian J.
Schreiber (UC Davis) and with Prof. Mike Boots (UC Berkeley). At UC Davis, | worked on theory of
reproductive interference under environmental stochasticity with Prof. Schreiber and and Prof. Sharon
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Y. Strauss. | am planning to add rapid evolution to the reproductive interference model to see how
reproductive character displacement results in evolutionary rescue. At UC Berkeley, | worked on
rapid evolution and coevolutionary diversification of host-parasite systems with Prof. Boots.

During my stay, | published papers in Evolutionary Applications, Current Biology, and
Journal of Animal Ecology. | also attended meetings in Paris, France (July), Helsinki, Finland
(October), and California, USA (January), and gave seminar talks at the Naturalis Biodiversity Center
(Leiden, Netherlands, July), the Max Planck Institute for Evolutionary Biology (PI6n, Germany, July),
the University of Toronto (October), Stanford University (January), UC Davis (March), and UC
Berkeley (April).

Overall, the John Mung Program provided me a great opportunity to develop my career and
international collaborations. I am still working with my collaborators in Japan by using Skype and
emails. I will further expand the collaborations by obtaining research grants as well as publishing
peer-reviewed journal articles. | am also planning to invite my collaborators to Japan for scientific
meetings as well as further scientific discussion.



