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Development and application of an optogenetic tool to regulate phosphatidylinositol 3.4,5-

trisphosphate (PIP3) ('Department of quality assurance and radiological protection, National
Institute of Infectious Diseases) oYoshibumi Ueda'

Phosphatidylinositol 3,4,5-trisphosphate (PIP3) is a functional lipid that is generated at the plasma
membrane in response to extracellular stimuli such as hormones. PIP3 is involved in not only
normal cellular functions including cell motility and cell differentiation but also cancer and mental
disorder by abnormal accumulation. We have developed PPAP (PIP3 production by photo-
activated PI3K) as optogenetic tools in order to overcome the limitation with previous methods
to produce PIP3, such as inhibitors and knockdown for PIP3-producing enzymes. PPAP1 was
developed based on a CRY2-CIBN module, which enabled to observe fine cell motility combined
with structured illumination microscopy. Regarding PPAP2, we revealed the mechanism
underlying cancer drug resistance by making the cells a cancerous state temporally using PPAP2
combined with mass spectrometry. Thus, we demonstrated that PPAP allows for producing PIP3
with high temporal resolution and aim to apply it to neurons and animals to regulate PIP3 from
now on.
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