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Generation of photoactivatable transcription molecules to control memory
formation
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To control memory formation and its recall, it is important to have tools to

manipulate gene expression for memory. We succeeded to generate a photo-inducible module, which
allows any protein can be transformed into light-dependent nuclear localized protein. So far, we
generated photoactivatable CREB and CaMKIV using the photo-inducible module. Although these
photoactivatable molecules behaved as light-dependent nuclear localization, they showed a basal
transcriptional activity without light. Because it might be due to leaky localization of
overexpressed proteins in nucleus, we needed to reduce expression level by screening promoters or
drug-mediated gene expression systems such as the TET-on/off.

We have established a method by which an AAV viral vector-mediated transducing protein into brain
tissue through intravenous injection. Using this method, we could manipulate transcription by light
after screening the promoter system to control expression for the photoactivatable proteins.
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