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The structure of chromosome, which is a  huge
complex of histone proteins and DNA, controls
gene expression and influence various reactions in
cell. Histone acetylaion, which neutralizes the
charge of specific lysine side—chain, has been
widely proved to activate gene expression. However,
the reason behind such activation is still not very
clear. In this work, we studied the effects of
histone tail acetylation on nucleosome, which is the
fundamental unit of chromosome, interactions and
structures of nucleosome array.
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In detail, we studied a system consist of 3
nucleosome using coarse—grained simulations with
CafeMol, which is a software developed by our group
for coarse—grained simulations of bio—molecular
system. To compare the effect of histone tail
acetylation, we have 6 different setups for no
acetylation, H3 tail acetylation, H4 tail
acetylation, H2A tail acetylation, H2B tail

acetylation and all tails acetylation. The
acetylation sites were selected based on the most
popular ones in experiments. For each setup, 10
independent simulations were performed to reduce
statistical error.
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To measure the structural compactness, we use the

radius of gyration Rg as an indicator. As shown in
the figure below, if H4 tail were acetylated, the
structure of system will be loosened. Acetylation
of other histone tails will not result in such effect.
This indicates the charges in H4 tail play important
role in the structural compactness of 3 nucleosome
system and might explain the reason why H4 tail
acetylation will activate lots of gene expression
in experiments. Further analysis indicates that the
effect of H4 tail acetylation comes from the
weakening of neighbor nucleosome interaction. Such
weakening is caused by breaking some of the H4 tail

mediate electrostatic interaction between neighbor

nucleosomes.
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In this work, we studied the effects of histone tail
acetylation on structures of 3 nucleosome by
coarse—grained simulations. The results indicate

that histone H4 tail acetylation will weaken the
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electrostatic interaction between neighbor
nucleosome and thus loosen the structure of whole
system.

LHOF - B
In future, we will study same system with more

accurate DNA model (SPN2) and force field (GBSA).
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