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Development of a method for introduction of non-canonical acyl groups using chemical
catalysts toward control of the reactivity and stability of proteins in living cells. (Graduate
School of Pharmaceutical Sciences, The University of Tokyo) ORyo Okuma,' Kaito Suzuki,'
Yuki Yamanashi,' Motomu Kanai'

As various post-translational modifications (PTMs) regulate protein function, methods to
chemically introduce these PTMs can be useful biological tools or therapeutic strategies. In our
laboratory, several catalysts have been developed for regioselective introduction of acyl groups
into proteins in living cells' 2. In this study, we aimed to functionalize proteins in living cells
by introducing unnatural acyl groups into proteins. We started to introduce acetylation catalysts
into proteins via acylation (Figure a).

Firstly, we synthesized catalyst-bearing acyl donors 1 and 2, but 1 showed low reactivity,
and 2 underwent hydrolysis due to intramolecular reactions, failing to introduce the catalyst.
To address these issues, we designed an improved donor 3, which successfully introduced the
catalyst onto the lysine residues of the model peptide (Figure b).
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