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Probing and manipulating genome-templated
condensation of transcription factors
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As you know, in recent years, liquid-liquid phase separation
has been identified as a ubiquitous process in living cells, and
is thought to drive the formation of dozens of intracellular
structures, which represent condensed forms of biomolecular
matter.

However, we are still largely in the dark about when and
where the condensates form, despite the critical link to their
biological and pathological functions. Here, we demonstrate
an optogenetics technology which can spatio-temporally
control the condensate formation of transcription factors in
nucleus. By analyzing high-throuput data of condensate
nucleation, we found that the formation process can be
quantitatively interpreted within the framework of classical
nucleation theory (CNT), which describes the nucleation
process of water droplets from water vapor. Moreover, I
would like to show the latest results on how reprogramming
factors form condensates while interacting with genome. Our
findings illuminate the structure and dynamics of genome-
associated transcriptional condensates.
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