©
2016 2019

Elucidation of transcription-coupled facultative heterochromatin dynamics
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The fine-scale dynamics of epigenetic switching from euchromatin (EC) to
facultative heterochromatin (fHC) has remained largely unclear. Here, we focused on Xist and its
silencing initiator Tsix as a paradigm of transcription-mediated epigenetic switching. Studying the
dynamics revealed that the conversion proceeds in a stepwise manner: initially, transient activation

accompanied by active epigenetic alterations and opened chromatin structure is observed. In the
second step, gene silencing is initiated that is initiator-dependent and reversible and accompanied
by simultaneous changes of multiple histone modifications. At the last step, silencing becomes
initiator-independent and irreversible, correlated with DNA methylation introduction. This

choreography provides fundamental information to understand the mechanism of gene regulation via
epigenetic machinery.
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