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Gene regulation system by ternary chemical modifications of DNA, histone, and
osmolyte
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In cell nucleus, DNA exists with histone proteins, which form nucleosome
complex. Binding affinity between DNA and the histone proteins is one of the critical factors for
epi?enetic regulation of gene expression. Moreover, there are highly concentrated osomolytes inside
cells, which may also affect the binding affinity of DNA with the histone proteins. Therefore, to
elucidate the epigenetics, it is important to study combination effects of the epigenetic
modifications on the histone proteins and on DNA, and osmolytes, on DNA structures and their
thermodynamic stability.

In this project, we utilized peptides and synthetic polymers to mimic the histone tails, and TMAO
and urea to mimic the osmolytes. It was found that histone-mimicking polymers drastically change DNA
structures and thermodynamics. Moreover, it was found for the first time that TMAO directly binds
and stabilizes DNA duplex at lower concentration, whereas it destabilizes it because of dehydration

from DNA structure.
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