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NOVEL STUDY ON HISTONES PROVIDES BETTER UNDERSTANDING OF
GENE REGULATION

Finding by researchers at the Genome Institute of Singapore has potential to
significantly influence future epigenome base studies

SINGAPORE - Scientists from A*STAR’s Genome Institute of Singapore (GIS)
have discovered the unique functions of a specific type of histone modification?,
which may prove crucial in understanding gene regulation and the development
of diseases. This development was published in the scientific journal Genome
Research.

Histones are proteins found in the cell nucleus, which organise DNA into
structural units called nucleosomes, helping to protect DNA as well as control
gene expression. There are five main families of histones, and they have
different kinds of modifications. Researchers observe patterns of these histone
modifications across the whole genome in order to understand the process of
gene regulation and of disease progression. For example, a kind of histone
modification called histone acetylation has been linked to activation of different
sites on DNA for gene replication and enhancing transcriptions. However, much
remains to be known about histones and how they function. While there are 35
known histone acetylations, many of them are not characterised properly. The
majority of regulatory genomics studies also focus exclusively on two histone
acetylations known as H3K27ac and H3K9ac.

GIS scientists, led by Dr Shyam Prabhakar, Associate Director of Integrative
Genomics, performed an unbiased comparison of different histone modifications,
to test their capacity to highlight a set of active enhancers. They identified a
histone acetylation known as H2BK20ac as the most predictive marker of active
enhancers. Currently there is no extensive study on H2BK20ac properties. The
scientists also discovered that among all histone acetylations, H2BK20ac is the

1 A histone modification is a covalent post-translational modification (PTM) to histone proteins
which includes methylation, phosphorylation, acetylation, ubiquitylation, and sumoylation. The
PTMs made to histones can impact gene expression by altering chromatin structure or recruiting
histone modifiers. (http://www.whatisepigenetics.com/histone-modifications/)
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most efficient for identifying cell-state specific active promoters, and that this
histone modification is absent at promoters of house-keeping genes which are
active in all cell-types. They also found that external signalling to cells can cause
heterogeneity of occurrences of histone acetylations especially H3K27ac and
H2BK20ac.

First author Dr Vibhor Kumar, Research Scientist, Computational and Systems
Biology at the GIS said, “Currently, clinicians try to find genes or markers which
can provide information on the state of cell, such as whether it is diseased or
normal for example. Our finding will help them to find promoters specific to a
disease or cell-state more easily because they do not have to perform
comparisons with other cell-types.”

Prof Keji Zhao, Senior Investigator at the Laboratory of Epigenome Biology,
National Institutes of Health, USA, said, “I think it is a significant progress in the
field and the results are very important for accurately annotating
functional regulatory elements in the genome.”

“This well-designed and rigorously conducted study has uncovered new
chromatin features of enhancers, an abundant class of regulatory DNA. The
finding could help better understand the mechanisms of enhancers, which are
still pretty rudimentary today,” said Prof Bing Ren, Professor of Cellular and
Molecular Medicine, Institute of Genomic Medicine, University of California, San
Diego, USA.

GIS Executive Director Prof Ng Huck Hui said, “This is indeed an exciting study
because our discovery of the heterogeneity of histone acetylation at active
promoters and enhancers has the potential to influence and significantly enhance
future epigenome base studies which can advance the development of targeted
therapeutic solutions.”
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H2BK20ac is a modification on H2B histone in the nucleosome, that may be key
to maintaining cell-type specificity

Notes to Editor:

The research findings described in this media release can be found in the
scientific journal Genome Research, under the title, “Comprehensive
benchmarking reveals H3BK20 acetylation as a distinctive signature of cell-state-
specific enhancers and promoters” by Kumar V!, Rayan NA!, Muratani M?, Lim
S, Elanggovan B?, Lixia X*, Lu T*, Makhija H', Poschmann J*, Lufkin T*, Ng HH*,
Prabhakar S* 2.

1Genome Institute of Singapore, 60 Biopolis Street, Singapore 138672
2Corresponding author: prabhakars@gis.a-star.edu.sg
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About A*STAR’s Genome Institute of Singapore (GIS)

The Genome Institute of Singapore (GIS) is an institute of the Agency for
Science, Technology and Research (A*STAR). It has a global vision that seeks
to use genomic sciences to achieve extraordinary improvements in human health
and public prosperity. Established in 2000 as a centre for genomic discovery, the
GIS will pursue the integration of technology, genetics and biology towards
academic, economic and societal impact.

The key research areas at the GIS include Human Genetics, Infectious Diseases,
Cancer Therapeutics and Stratified Oncology, Stem Cell and Regenerative
Biology, Cancer Stem Cell Biology, Computational and Systems Biology, and
Translational Research.

The genomics infrastructure at the GIS is utilised to train new scientific talent, to

function as a bridge for academic and industrial research, and to explore
scientific questions of high impact.
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For more information about GIS, please visit www.gis.a-star.edu.sq.

About the Agency for Science, Technology and Research (A*STAR)

The Agency for Science, Technology and Research (A*STAR) is Singapore's
lead public sector agency that spearheads economic oriented research to
advance scientific discovery and develop innovative technology. Through open
innovation, we collaborate with our partners in both the public and private sectors
to benefit society.

As a Science and Technology Organisation, A*STAR bridges the gap between
academia and industry. Our research creates economic growth and jobs for
Singapore, and enhances lives by contributing to societal benefits such as
improving outcomes in healthcare, urban living, and sustainability.

We play a key role in nurturing and developing a diversity of talent and leaders in
our Agency and Research Institutes, the wider research community and industry.
A*STAR oversees 18 biomedical sciences and physical sciences and
engineering research entities primarily located in Biopolis and Fusionopolis.

For more information on A*STAR, please visit www.a-star.edu.sg.
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