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Precise regulation of the motility of living organisms is brought about by the detection of the outcome of
the motility by mechanoreception and the feedback control of force production. The feedback regulation at the
whole-body level such as posture control has been well documented. A recent report shows that the feedback
regulation through mechanoreception is also involved in the control of ciliary motility at single cell level. This
study aims at unveiling the autonomous feedback regulatory mechanism through which cilia perceive the

mechanical load and modulate the output.

(1) Calcium ion dynamics in the ciliary mechanoresponse

To monitor the distribution of the intracellular calcium ion concentration by calcium imaging, we developed
a method to express calcium sensitive fluorescent protein in Chlamydomonas cells. A construct enabling
combined expression of the calcium sensitive fluorescent protein, flagellar protein, and antibacterial-resistance

gene was generated, and transformed into Chlamydomonas cells.

(2) Functions of the ciliary TRP channels with unknown function

Chlamydomonas genome contains at least 8 TRP channel genes but the function of the channels is unknown. To
explore the function as mechanosensor, we assessed gravitaxis and found that a mutant with decreased
expression of one TRP gene has facilitated gravitaxis while a mutant with overexpression of yet another TRP
channel gene also presents facilitated gravitaxis. To explore the function as thermosensor, we assessed
thermotaxis and found that some TRP channel mutants have defects in thermotaxis in distinct temperature ranges.
Chlamydomonas cells did not show chemotaxis to chemicals known as TRP channel agonist, but the flagella of
Chlamydomonas cells stopped beating in response to some chemicals. These results indicate that

Chlamydomonas TRP channels are involved in the mechanoresposne, chemoresponse, and thermoresponse.



(3) Activation mechanism of TRP channels
TRP channels are known to be activated by mechanical, thermal, and chemical stimuli but the underlying
molecular mechanism is not fully understood. We constructed a construct for the electrophysiological analysis

by the reconstruction of Chlamydomonas TRP channels in lipid bilayer.
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