Predicting Cellular Reprogramming Trajectories with Deep Generative

Introduction

> Understanding cellular plasticity through trajectory

inference is crucial for uncovering dynamic biological
processes.

We propose a computational framework using Variational
Autoencoder (VAE) to synthesize cell state transitions
between distinct cell types.

As an initial validation, we apply this method to the
well-characterized epithelial to mesenchymal Transition, a
key process in development and cancer metastasis [1].
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Methodology

> Synthetic Cell Trajectory Generation:
o A Variational Autoencoder (VAE) [2] was trained with
ScCRNA-seq data

o The encoder of the VAE gave the latent representation

of the cells
o Two cells in latent space were linearly interpolated

o The decoder of the VAE projected the cells back to the

original dimension

> Epithelial Markers:
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> Mesenchymal Markers:

e FN1 and SNAI2 confirms
expected late EMT

Models: A Case Study with Epithelial-Mesenchymal Transition (EMT)
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Gene expression trends
goes down, which is
expected during EMT.
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becoming the Mesenchymal end state for each
intermediate cell, 0% at the pure Epithelial start to
100% at the Mesenchymal end.

> Simulate a Epithelial -Mesenchymal Transition: We
generate a synthetic trajectory, pinpoint potential key
regulatory genes that drive the transition.

> Validate with Prior Knowledge: By analyzing our
synthetic trajectory, we can see if we correctly recover B 2. Kingma, Diederik P., and Max Welling. "Auto-encoding variational bayes." 20
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known dynamics for EMT Transition.
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