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Elucidation of mechanisms for transport and storage of hydrophobic metabolites
in plant cells toward establishment of a polymer factory cell system
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In this study, we developed a method to introduce foreign proteins into
lipid droplets (LDs), coupled with translation and folding, by adding LDs prepared from
Chlamydomonas reinhardtii to a wheat germ cell-free protein expression system. Functional analysis
using this method revealed the membrane binding domain of LD membrane proteins, which consists of
some amphipathic helices. Furthermore, by fusing the membrane binding domain, we were able to
introduce a trans-prenyltransferase, first identified as an ultra-long chain trans-1,4-polyisoprene
(tP1) synthase, to the LD membrane. This resulted in a tenfold increase in the degree of
polymerization of the products, tPI.
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