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Photoregulation of gene expression and enzymatic activity by dimerization of LOV
protein
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Photozipper (PZ) is a protein module consisting of a bZIP and a LOV domain
of AUREO1. We improved measurement systems of biomolecular complexes and investigated PZ. PZ is
monomeric in the dark, and blue light induces dimerization of PZ, which subsequently increases its
affinity for the target DNA sequence. PZ is, therefore, assumed to be a light-activated bZIP module.

Then, we found that an intramolecular interaction between ZIP and LOV probably stabilize monomeric
form in the dark state, and that intermolecular interactions of ZIP-ZIP and LOV-LOV stabilizes
dimeric form in the light state. PZ fused with fluorescent proteins underwent dimerization and
increased its affinity for the target DNA sequence upon illumination. Our results suggested that PZ
provide a new approach for regulating the gene expression and enzymatic activities.
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