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Mechanistic Stochastic Gene Expression Model
Bursty model

(Herbach et al. 2022)

RNA

 

Protein

 

Gene 

s1
d1

Ø

Ø
d0     

kon

C. Fournié



  11

Bursty Model
toggle-switch

RNA 1

RNA 2

Protein 1

Protein 2

Gene 1

Gene 2

s1,1

s1,2

θ1,2< 0θ2,1 < 0                              

θ1,1 > 0

θ2,2 > 0

d1,1
Ø

 

Ø

Ø

Ø

d0,1              

        d0,2

d1,2

kon,1(P1,P2)

kon,2(P1,P2)

C. Fournié



  12

Methods: Approximation of the reference process
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Methods: Schrödinger Problem
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Results: Toggle-switch

Bursty model vs Diffusion

Bursty model vs “ground truth”

The smaller the entropy, the better the Bursty model 
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Gene Regulatory Network
Repressilator
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Results: Repressilator

The smaller the entropy, the better the Bursty model 

Bursty model vs Diffusion

Bursty model vs “ground truth”
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Gene Regulatory Network

(Ventre et al, 2023) 

(biorender.com)

 scRNA-seq of a retinoic acid-induced 
differentiation of mouse embryonic stem cells 

(Semrau, 2017) 
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Interpolation 

(biorender.com)

 41 genes 
hundreds of cells
Small dataset, well known, lot of time points 
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Results: Interpolation
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Results: Toggle-switch





Bursty model vs Diffusion

Bursty model vs “ground truth”

The smaller the entropy, the better the Bursty model 
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