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N-Terminal chemical modification of aminoacyl-tRNA and its application to in vitro translation
system (' Graduate School of Science, The University of Tokyo) OHiroki Murakami,' Naohiro
Terasaka,' Haruo Aikawa,' Hiroaki Suga'

N-Terminal modification of proteins or peptides with fatty chain groups plays important roles
in recognizing receptors and binding to cell membrane in nature. For example, NTCP receptor
is known to recognize N-myristoylated proteins. N-Terminal modification on peptides with
fatty chain groups can mimic such proteins in nature, potentially granting a lipophilic function
to molecules. To obtain such N-terminal-modified peptides with fatty chains, as an alternative
to post-translational modification which is difficult to be applied to various fatty chains, an
incorporation of the N-terminal-fatty-chain-modified amino acids into peptides by ribosomal
synthesis can be a suitable tool. In this research, we developed a method for the preparation of
an N-terminal-modified aminoacyl-tRNA and successfully synthesized N-terminal-modified
peptides with a specific fatty chain by the genetic code reprogramming technology, using our
FIT (Flexible in vitro translation) system'.

Myristoyl group was chosen as a model fatty chain group to define proper conditions. First,
H-Gly-tRNA™ was obtained by aminoacylation of tRNA™ using Flexizyme. The N-terminal
modification of H-Gly-tRNA™ was performed by reacting its amino group with myristoyl
chloride. Then, the N-Myr-Gly-tRNA was applied to the FIT system, and then translation of N-
myristoylated peptide was confirmed by MALDI-TOF MS. Other fatty chains were also
applied to this procedure, and peptides containing various fatty chains were successfully
translated.
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