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Chemical Approaches to Decode Histone Epigenetics

Xiang David LI
Department of Chemistry, The University of Hong Kong, Hong Kong SAR, P. R. China
Email: xiangli@hku.hk

Histone posttranslational modifications (PTMs), such as phosphorylation, methylation and
acetylation, play crucial roles in regulating many fundamental cellular processes, such as gene
transcription, DNA replication, DNA damage repair, chromosome segregation and cell
differentiation. Increasing evidences have indicated that PTMs of histones can serve as a
heritable ‘code’ (so-called ‘histone code’), which provides epigenetic information that a mother
cell can pass to its daughters. Histone code is ‘written’ or ‘erased’ by enzymes that generate or
remove the modifications of histones. Meanwhile, ‘readers’ of histone code recognize specific
histone modifications and ‘translate’ the code by executing distinct cellular programs necessary
to establish the diverse cell phenotypes.

While a large number of PTMs have been identified on histones, the biological significance of vast
majority of them remains poorly understood. This is particularly the case for those newly
discovered histone modifications such as lysine crotonylation, succinylation, fatty-acid acylation,
and the modifications present at histone cores such as methylation at H3 lysine 79. Studies of
these new PTMs are hindered by the lack of knowledge about their regulating enzymes (i.e.,
‘writers’ and ‘erasers’) and functional binding proteins (i.e., ‘readers’). To fill this knowledge gap,
here | present the development of novel chemical tools and approaches, in combination with the
state-of-the-art biochemistry, proteomics and cell biology methods, to comprehensively identify
‘writers’, ‘erasers’ and ‘readers’ of histone PTMs and examine their regulatory mechanisms and
cellular functions.
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