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Abstract:Understanding the diverse trajectories and cell fates associated
with the epithelial-mesenchymal transition (EMT) remains challenging,
especially when it comes to lineage tracing at the single-cell level using
single-cell RNA sequencing (scRNAseq) data. In this study, we employed
a mathematical inference approach called optimal-transport analysis to
infer ancestor distributions and reconstruct the most probable past
trajectories of different cell fates during TGF-beta-induced EMT in the
MCFI10A cell line. Our analysis revealed three distinct temporal
processes: those resulting in a low EMT, partial EMT, and high EMT
state. The partial EMT trajectory exhibited substantial variations in the
EMT signature and displayed unique cellular characteristics, including
high stemness, low proliferation scores, and a potent cellular response to
hypoxia. Significantly, we observed downregulation of the EED and
EZH2 genes along the partial EMT trajectory, alongside the early high
expression of TGFBI, KRTS8, and CDHI — a finding that aligns with
recent CRISPR-associated knock-out screening studies. Lastly, we have
comprehensively examined key early genes associated with proliferation
and metabolism across all three EMT fates. Our discovery provides a
novel method to identify different EMT subprograms using scRNAseq
data and offers a novel repertoire of potential targets for modulating
specific EMT trajectories.
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