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Development of novel drugs for tuberous sclerosis complex
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To examine the possible mechanism of epilepsy onset in TSC, we developed
neurons from human iPS cells with TSC2 mutation and analyzed their intracellular Ca2+ dynamics by
Ca2+ imaging. We found that cultured TSC2-deficient neurons exhibited highly synchronized neuronal
activity. Moreover, TSC2-deficient neurons presented enhanced Ca2+ influx via L-type Ca2+ channels
(LTCCs), which contributed to the abnormal neurite extension and sustained activation of cAMP
response element binding protein (CREB), a critical mediator of synaptic plasticity. Expression of
Cavl.3, a subtype of LTCCs, was increased in TSC2-deficient neurons, but long-term rapamycin
treatment suppressed this increase and reversed the altered neuronal activity and neurite
extensions. Thus, we identified Cavl.3 LTCC as a critical downstream component of TSC-mTOR signaling

that would trigger enhanced neuronal network activity of TSC2-deficient neurons.
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