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Abstract:

Epigenetics plays a fundamental role in the development and
differentiation of cells and has become one of the most attractive and
active research fields. My Ph.D work develops advanced single molecule
fluorescence spectroscopy and microscopy tools to evaluate histone
modifications in vitro and in vivo which provide a new dimension to
epigenetics research and deep understanding of how the modification
patterns contribute to chromatin structure as well as their dynamics during
gene regulation. We found that histone modifications do not occur
independently but more likely in a combinational pattern. We were the
first to reveal the stoichiometry of histone proteins in single nucleosomes.
By developing a novel method to target histone modifications in living
cells, we will have the opportunity to assess the effect of histone
modifications in gene transcription. These explorations have the potential
to revolutionize our understanding of gene regulation. The technologies |
have developed and established here, not only opens up new opportunities
in studying biomolecules interaction at single molecule sensitivity but also
provides unprecedented possibilities to biology and medicine.



