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Epigenome manipulation by chemical catalyst-driven abiotic histone acylation
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Life emerges from biomolecules such as proteins and the chemical reactions
mediated by them. Post-translational modification of proteins is a representative example. The
purpose of this research is to manipulate and understand the epigenome of cells by introducing
abiotic post-translational modifications, particularly acylation of lysine residues, into histone
proteins, which are involved in gene transcription, using chemical catalysts.

We developed an acylation catalyst system with higher activity than conventional ones and succeeded
in causing growth inhibition through selective histone acylation and epigenome manipulation of
leukemia cells. Furthermore, we developed a new catalyst that activates intracellular acyl-CoA to
perform histone acylation, and were able to develop an epigenetic tool that detects the
concentration of intracellular acyl-CoA, which changes in response to environmental changes.
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