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Functional Regulation of Oxidative Enzymes Through On/Off Switching of Electron Transfer
Chain ('Waseda University) OSatoshi Hasegawa,' Ryota Kato,'Daisuke Umeno!

Dynamic control of engineered metabolic pathways is often achieved by turning on and off the
expression of biosynthetic genes. Here, we sought to implement the regulator domain directly
to the key biosynthetic genes, specifically by controlling the electron transfer chain required
for the catalytic turnover of oxidation enzymes. Electron transfer flavoprotein (ETF) is a
protein that regenerates FAD necessary for oxidative reactions by discarding electrons drawn
from the cofactor FADH; into quinone sink through a chain of electron transfers. In this study,
we attempted to develop an on/off control system for the synthesis of fatty acids and organic
acids by externally controlling the electron-transfer function of the ETF protein. We searched
for peptide tag insertion sites in ETF,, ETFg, and ETFqo, which are responsible for electron
transfer, without impairing their functions. We found 2, 1, and 3 insertion sites for ETF,, ETFg,
and ETFqo, respectively. E. coli strain expressing the tag-inserted ETF, exhibited conditional
induction of oxidative process by the addition of targeted molecules.
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