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Photo-triggered translation using caged aminoacyl-tRNA in early embryos
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Light is one of the most easily manipulated external factors for
spatiotemporally controlling biological events, such as protein biosynthesis. We synthesized a
(7-diethylaminocoumarin-4-yl)methoxycarbonyl (DEACM)-caged aminoacyl-tRNAs (aa-tRNAs) for
photocontrolling protein biosynthesis. Upon irradiation at 400-430 nm, DEACM-aa-tRNA was rapidly
converted into active aa-tRNA. Translation was photoinduced when DEACM-aa-tRNAs carrying a CUA
anticodon were used together with mRNAs harboring a UAG amber codon. Protein synthesis was
phototriggered not only in an in vitro translation system, but also in mammalian cells. We tried to
apply this strategy to photo-trigger synthesis of a fluorescent protein and PGC-lalpha in a mouse
embryonic cell.
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