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Molecular basis of redox regulation in Chlamydomonas phototaxis

(B AE = HERS)

REBITEE A THERY: itk E—

Tokyo Institute of Technology

Ken-ichi WAKABAYASHI

The unicellular green alga Chlamydomonas shows positive or negative phototaxis depending on the light intensities,

circadian rhythms, etc. Switching of the phototactic sign is important for the cells to stay under proper light conditions

for photosynthesis. However, its mechanism has been unclear. Recently, we showed that the cellular redox poise

determines the phototactic sign: cells show positive phototaxis after treatment with reactive oxygen species (ROS),

whereas they show negative phototaxis after treatment with ROS quenchers. To understand the regulatory mechanism of

this redox-dependent sign-control, we isolated a new mutant that responds to the treatment with redox reagents in an

opposite manner to that of wild type and named it ipsl (inverse phototactic sign 1). Using next-generation sequencing,

we identified a mutation in a gene that functions in a carotenoid biosynthesis pathway. Interestingly, ips1 mutant cells do

not have the eyespot. Currently we are analyzing how eyespot-less mutant cells show opposite sign of phototaxis.
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