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We are elucidating the specific electron transfer mechanisms between the
flavoproteins and their specific electron acceptor proteins in the electron
transfer systems of a biphenyl-degradation bacterium Acidvorax sp. KKS102
and those on the endoplasmic reticulum membrane in mammalian hepatocyte
by biochemical and structural analyses of the proteins.
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Photosynthetic recombinant cyanobacterial cells, which degrade biphenyl
compounds such as PCB under oligotrophic environment, were prepared by
introducing biphenyl degradation system genes of Acidvorax sp. strain
KKS102 into Synechocystis sp. PCC6803. We are analyzing the electron
transfer pathways to the heterogeneous degradation system proteins in the
cyanobacterial cells.
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The regulation of heterologous protein gene expression using bacteria is an
essential fundamental technology in biotechnology. We have been elucidating
gene expression mechanisms characteristic of cyanobacteria and gene expression
inhibition mechanisms by local secondary structure of mRNA and “Ribosome
binding site interference” in E. coli cells, and precise control of gene expression
level in the bacterial cells.
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