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Translational enhancer that promotes protein

Bio biosynthesis and leads to enriched grain production

Hiroaki SHIMADA (Professor, Department of Biological Science and Technology, Faculty of Industrial Science and Technology,
Tokyo University of Science)

Purpose of Research

[POINT] Enhanced crop production by promoting protein biosynthesis from mRNA without increasing gene transcription. Most
of conventional technologies to efficiently produce proteins do so by promoting mRNA production (gene transcription). Our
technology is unique in that it depends on translational enhancers that promote protein synthesis from mRNA (translation). We
have identified a novel translational enhancer derived from the Oryza sativa OsMac1, OsMac2, and OsMac3 genes. This enhancer
produced a 5- to 30-fold increased amount of a reporter protein encoded by its downstream ORF. Currently we are working on
the construction of a high-efficiency production system based on the function of such translational enhancers. The future goal is
to establish a method applicable to highly efficient production of substances in various cell systems.

Summary of Research

We investigated the usefulness of translational enhancers by testing the effect of one of them on the production of a reporter
protein. The enhancer sequence was inserted in the 5’UTR that was located upstream of the coding region of a temperature-sensi-
tive elastin-like peptide (ELP) fusion protein gene, to construct plasmids that expressed the reporter from a CaMV 35S promoter.
These plasmids were introduced into Nicotiana benthamiana and Oryza sativa. Both of the resultant transformants showed a
several fold increase in the amount of the ELP fusion reporter protein, compared to a control. This indicated that translational
enhancers can promote translation in these plants.
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