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Cellular differentiation 

(biorender.com)
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(Shiebinger et al. 2019)

Optimal Transport: WOT Algorithm 
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μ ν

Optimal Transport
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https://x.com/i/status/
1626823831590432769

(Gabriel Peyré, X, 2023)

Schrödinger’s ProblemOptimal transport

Methods: Schrödinger Problem
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(Gabriel Peyré, X, 2023)

Schrödinger’s ProblemOptimal transport

Minimisation of a cost Minimisation of the entropy of 
the reference process

Methods: Schrödinger Problem
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Cells trajectories in 2D
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Cells trajectories in 2D

 Underlying reference process ?
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 Piecewise-deterministic Markov process (PDMP) :

 deterministic part

(Herbach et al. 2022)
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Methods: Bursty Model
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Toggle switch 
Gene regulatory network (GRN) with 2 genes

1 2
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Methods: Bursty Model
Toggle Switch
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Methods: Simulated data

Evolution of the two proteins (top) and RNA (bottom) quantities over time. 
Toggle switch Gene Regulatory Network. Results from HARISSA (Herbach, 2023). 

time
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μ ν

Methods: Simulated data
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Methods: Approximation of the reference process
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Methods: Approximation of the reference process
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Methods: Approximation of the reference process



  23

Methods: Approximation of the reference process
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Methods: Schrödinger Problem
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Methods: Schrödinger Problem
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Methods: Entropy



  27

Results: Entropy
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Results: Entropy
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Discussion 

How to extend the model  for real data ?
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Discussion 

How to extend the model  for real data ?
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Discussion 

How to extend the model  for real data ?
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Discussion : Next steps 

(Ventre et al. 2023)



Thank you for your attention
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