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We aimed to drive the intracellular accumulation of environmental toxicants by energy coupling of
two types of membrane proteins expressed in Escherichia col/i. One protein is a H" pump rhodopsin
that is activated by light and creates an electrochemical gradient of H* across the membrane. The
other is amultidrug efflux protein that transports various toxicants by antiport with H*. Coupling
of these proteins could result in intracellular accumulation of toxicants under light irradiation.
In this study, we aimed to couple a H" pump xenorhodopsin (XeR) and a multidrug efflux transporter
NorM. However, coexpression greatly suppressed the expression level of XeR. Resultantly,
| ight-induced transport of toxicants could not be observed even under various coexpression
conditions. When these proteins were purified and incorporated into |iposomes, the substrate TPP*
was concentrated 2. 4-fold inside the |iposomes under light irradiation. Thus, the elevation of XeR
expression is key to drive the accumulation of toxicants in £ co//cells. SMR-type multidrug efflux
proteins are known to have small molecular size but strong activity. Thus, the use of SMRs might
reduce the stress on £ co// and improve the expression level of XeR.




