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Genetic mechanisms _underlying parallel loss of photoperiodism and diversity of
seasonal reproduction in sticklebacks
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The timing of reproduction is one of the important life history traits that
influence fitness. Some organisms use photoperiods to reproduce during favorable seasons, but others
lose such photoperiodism. Compared to the theoretical studies, we know little about the molecular

genetic mechanisms underlying variations in the timing of reproduction. To answer these questions,
we use the threespine stickleback fish as a model. Ancestral marine ecotypes generally show seasonal
reproduction, whereas derived freshwater ecotypes exhibit great diversity in both the timing and
duration of reproduction. Transcriptome analysis showed that TSHb2 exhibits photoperiodic change in
marine ecotypes, but not in multiple freshwater populations. TALEN-induced knockdown experiments
demonstrated that TSHb2 has a pleiotropic role in suppressing gonadotropic hormone expression, sex
steroid hormone secretion, gonad development and body growth under short days, which may underlie

their long and early reproduction.
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