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Research Projects

Cells share the same genome yet acquire diverse states
through transcriptional and epigenomic regulation
during development, homeostasis, and stress responses.
Transcription factors, signaling pathways, and chromatin
organization together shape cell identity, but how 3D
epigenomic architecture drives heterogeneity and state
transitions remain unclear. In senescence and cancer therapy
resistance, plastic, mutation-independent state changes
are common, suggesting a link to chromatin reorganization.
Therapy-induced senescence and drug-tolerant persister
states may lie along a continuum of epigenome-driven
transitions.

This research aims to develop next-generation single-cell
multi-omics platforms to map 3D genome architecture and
define how chromatin rewiring shapes cellular plasticity. By
applying these approaches to therapeutically stressed cells,
we will quantify the continuity and branching of senescent and
drug-tolerant states. Ultimately, this work seeks to redefine
therapy resistance and senescence as dynamic processes
governed by 3D epigenome rewiring, providing a framework
for new therapeutic strategies.
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