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Molecular genetic mechanisms underlying life-history evolution and
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The annual timing of reproduction is a key life-history trait having a large

effect on fitness. Populations often show convergent evolution of the reproductive period to adapt
to different seasonality between habitats. To address the molecular genetic mechanisms, we use the
three-spined stickleback as a model. We found that the multiple freshwater populations exhibited an
extended breeding season. We showed that gonad development is suppressed by short photoperiod in
marine ecotypes, but not in freshwater ecotypes. TSHb2 exhibited photoperiodic changes In marine
ecotypes, but not in multiple freshwater populations. Knockout marine fish of TSHb2 demonstrated
that fish showed signs of maturation even under short photoperiod. They were also similar to
freshwater individuals in brain transcriptome and body size, suggesting pleiotropic effects. We
revealed that the parallel loss of TSHb2 response occurred via different mechanisms; cis- and trans-
mutations in Canada and Japan, respectively.
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