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Production of natural rubber in vitro from reconstituted-rubber synthase complex
on rubber particles with Escherichia coli cell-free translation system
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Natural rubber is a ﬁolymer of isoprene, and its biosynthesis has been
thought to take place on rubber particles in the latex of Hevea brasilliensis. We have identified
protein factors on the rubber particle and elucidated their roles. In the process, we have
successfully reconstituted a protein complex containing cis-prenyl transferase on rubber particles
using a cell-free translation system derived from wheat germ, which allowed us to produce
polyisoprene in vitro with a molecular weight of 1,000,000 (Yamashita et al. al. 2016). In this
study, we found that the prokaryotic cell-free translation system can be used to synthesize natural
rubber synthase complexes and reconstitute them on rubber particles without relying on special
factors derived from eukaryotic organisms.
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