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Cellular membrane engineering of Escherichia coli using membrane lipids from
hyperthermophilic archaea
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The research was aimed at the establishment of "cell membrane engineering”
technology that might enable to change the properties of E. coli membrane by overproducing
isoprenoid membrane lipid from a hyperthermophilic archaeon Aeropyrum pernix, which has long
hydrocarbon chains. At the same time, we discovered the archaeal mevalonate pathway, which was a
novel pathway that supplies biosynthetic precursors for isoprenoid. Thus, we examined the effect of
the introduction of the pathway on microbial production of isoprenoid and therefore proved the
increase in isoprenoid production when the host was cultivated semi-anaerobically. In addition, we
succeeded in synthesizing an unnatural archaeal membrane lipid that has a long hydrocarbon chain by
introducing genes from A. pernix and other organisms in combination into E. coli.
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