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Development of a Trajectory Inference Framework
by Entropic Gaussian Mixture Optimal Transport

Toshiaki YACHIMURA™

This study proposes a novel mathematical model and analysis method called “scEGOT” based on
optimal transport theory to quantitatively reconstruct the dynamics of the cell differentiation process. By
extending the entropic Gaussian mixture optimal transport theory, we captured dynamic information such
as the speed and intermediate states of gene expression, which were difficult to extract using conventional
cell lineage inference methods based on scRNA-seq data. Moreover, it can also reconstruct Waddington’s
epigenetic landscape and infer the underlying gene regulatory networks. When applied to time-series data
from iPS cells induced to form primordial germ cell-like cells (PGCLCs), our approach identified not only
known marker genes but also novel genes including NKX/-2, as well as groups of genes involved in
inhibiting differentiation into PGCLCs.
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