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[Purpose and Background of the Research]

This study elucidates a mechanism of the
epigenetic gene regulation by our original
chemical biology approach.

Principally, for the somatic cell reprogramming
and pluripotent stem cell differentiation, we
supplement an epigenetic gene activation function
to sequence-specific  DNA-binding  Py-Im
polyamide. Successively, we establish a direct
imaging technology to visualize key dynamic
modifications in nucleosome structures
corresponding to gene expression at a single
molecule level.

Using these two distinct chemical biology
approaches, we push forward the coordinating
research like two wheels to elucidate the
mechanism of epigenetic gene regulation and to
progress the concept of artificial gene switch.

[Research Methods]

In our research, it is important to uncover

molecular mechanism and dynamic structural

changes associated with gene expression.

1) To develop functional Py-Im polyamide
conjugates for inducing cell reprogramming
from the human somatic cell through
epigenetic gene regulation.

2) To develop functional Py-Im polyamide
conjugates  for  precise epigenetically
controlled human iPS cell differentiation.
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Figure 1. The structure and concept of functional
Py-Im polyamide conjugates

3) To regulate gene expression by targeting molecules
that alters G-quadruplex or triplex structures.

4) To visualize biological molecular motions and
states by direct imaging technology using
AFM.

5) To clarify the mechanism related to gene
regulation by the analysis of nucleosome
adaptations and related functions.
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Figure 2. The concept of single molecular analysis
of nucleosome using DNA nanostructures

[Expected Research Achievements and

Scientific Significance]

Successful development of our coordinated
approaches will lead to innovative therapy for
refractory congenital gene diseases and cancer.
Furthermore, we reveal mechanistic details of
epigenetic control of gene expression using JNA
nanostructure-based direct imaging technique,
which in turn will advance this technology.
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