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Chegical biology using the protein-introduced unnatural lysine derivatives as
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We developed a novel method to prepare histone proteins bearing multiple
N(epsilon)-monomethyllysine residues at specified positions. By the combination of the Release factor 1
gRFl)—knockout (RFzero) Escherichia coli cells and the pair of tRNAPyl and pyrrolysyl-tRNA synthetase

PyIRS), a tert-butyloxycarbonyl (Boc)-protected N(epsilon)-monomethyllysine analogue (BocKmel) is
translationally incorporated into one or more positions specified with the UAG codon. The Boc groups on
the protein are then removed to generate N(epsilon)-monomethyllysine residues. We installed N(epsilon)
-monomethyllysine residues at positions 4, 9, 27, 36, and/or 79 of histone H3. The present method enables
the installation of authentic N(epsilon)-monomethyllysines at multiple positions within a protein for
large-scale production and will lead to better understanding of epigenetics research.
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