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Optogenetic study of multi functional signaling molecules such as RAC1 CDC42 and
PI3K
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Actin cytoskeletons play an important role in cell structure, division,
motility, development and signaling. Overexpression of the mutant GTPases as well as their gene-knock out
studies revealed that RAC1 and CDC42 might regulate these processes, but cells might accommodate to the
newsituation, resulting in less phenotypes. We performed acute-activation of photoactivatable
(PA)-GTPases and observed the early phenotypes using life-act mCherry marker for F-actin in typical
polygonal-shaped COS7 cells before/after light stimulation. RAC1 mainly acted on sides and formed
laterally long lamellipodia (LP), while CDC42 polymerized actin filaments mainly at some vertexes
(tips) of the cell and the actin bundles protrude into LP at the tips. Accordingly, the bundles were
parallel to cell margins.
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