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Evolution of photoreceptors

Modifying sensitivities to environmental signals is one of fundamental mechanisms for plants to optimize
adaptive responses to environmental differences and lead to their diversification on the earth. Since pho-
toreceptors play pivotal roles for plants to sense environmental signals and adjust their physiological re-
sponses such as germination and flowering, natural variations on photoreceptors are possibly responsible
for such adaptive evolution in plants.

By focusing on phytochromes, we performed multi-
ple approaches including molecular evolution, plant
physiology, and genetics and attempt to (1) explore
natural variation on phytochrome genes, (2) investigate
physiological as well as phenotypic changes that were
conferred by amino-acid changes on phytochromes, (3)
unravel molecular mechanisms underlying phenotypic
variations.

Phylogeography of alpine plants and molecular basis
of adaptation to regional environments

Alpine as well as arctic-alpine plants have specifically extensive ranges in
the northern hemisphere and plausibly encounter various environments at
some parts of their ranges. We are interested how alpine plants adapt to
such various environments.

By conducting phylogeographic studies, (1) we attempt to examine whether
adaptation is responsible for genetic changes or phenotypic plasticity. If ge-
netic changes are responsible for adaptive divergences, we have two further
questions: (2) what kind of genes are important for adaptive divergence and
(3) is there any mechanisms (genes) that are shared across various species.

In addition to these evolutionary interests, we are interested in how alpine
communities have been established following the past climate changes, es-
pecially glacial and interglacial cycles during the late Pleistocene.




