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Functional analysis of light-activated transcriptional activator LOV-HTH of acetic acid bacteria
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LOV-HTH protein consists of an FMN-binding LOV domain and a DNA-binding HTH domain
and serves as a blue-light-activated transcriptional activator. We found that some genome-
sequenced acetic acid bacteria retained a LOV-HTH homolog. Transcriptional analysis using
semi-qRT-PCR showed that the expression of LOV-HTH and its downstream photolyase (pAr) in
Gluconacetobacter liquefaciens NBRC 12388 were constitutive and light-inducible, respectively.
The LOV-HTH recombinant protein exhibited an absorbance spectrum similar to that of FMN,
suggesting that LOV-HTH functioned as a photosensor. We measured phr promoter (Pphr)
activity using a B-glucuronidase-based reporter plasmid. PphrB showed high activity in response
to blue light, and its activity was remarkably upregulated by the introduction of LOV-HTH into
the reporter plasmid. Promoter subcloning experiments revealed that a 44-bp upstream region of

Pphrfrom the translational start site was required for light induction.
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