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We aimed to elucidate the function of the 5 -terminal N6-methyladenosine

(1st-m6A) modification which is found only in vertebrates at the 5 -terminus of mRNA. We
successfully identified the gene for the methyltransferase (MTase) for 1lst-m6A, confirmed enzymatic
methylation activity of the gene product in vitro and determined structural features of mRNA which
can accept a N6-methyl group to the 1st-adenosine. Crystal structures of the MTase reveled amino
acid residues which are essential to the MTase activity and recognition of substrate mRNA. Knocking
out of the MTase gene in cultured cells showed the sensitivity to the oxidative stress. Furthermore,
deep-sequencing analyses revealed that 1st-m6A modification contributes to enhance translation
efficiency of mRNAs harboring 1st-m6A.
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