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A novel therapeutic strategy for ischemic stroke based on the activity-dependent
transcription factor Npas4
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Stroke is the second leading cause of death and the most frequent cause of
disability in adults. After stroke, most ischemic neurons die and a few neurons live, leading to
brain dysfunction; yet, genes involved in both neuronal survival and death remain poorly understood.

Here, we found that the activity-dependent transcription factor Npas4 is essential for acquisition
of neuronal tolerance to ischemia. Moreover, a systematic search for Npas4-downstream genes
identified Gem, which encodes Ras-related small GTPase that mediates neuroprotective effects of
Npas4. Gem suppresses the membrane localization of voltage-gated Ca2+ channels to inhibit excess Ca2
+ influx, thereby protecting neurons from excitotoxic death. Our findings suggest that Gem
expression via Npas4 promotes neuroprotection and neuroplasticity in injured and healthy brains,
respectively.
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