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Optimal Transport: WOT Algorithm
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(Shiebinger et al. 2019)



Optimal Transport



Optimal transport Schroédinger’s Problem
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Optimal transport Schroédinger’s Problem
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Cells trajectories in 2D

Distribution in gene space
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Cells trajectories in 2D

Distribution in gene space
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Methods: Bursty Model
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Piecewise-deterministic Markov process (PDMP) :

deterministic part + stochastic part

M (1) = —do M (t),
— SlM(t) — dlp(t) -

(Herbach et al. 2022)
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Gene regulatory network (GRN) with 2 genes
Toggle switch
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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, 2022).
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Methods: Simulated data
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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
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Methods: Approximation of the reference process
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Methods: Schrodinger Problem

Bsch = argmin {H(QlBref); Q(tl) — U, Q(t2) — V}
QEP(XXY)

With H(Q|R) = Z Q;log (%)
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Methods: Schrodinger Problem

Dseh := argmin {H(Q|Dyer); Q(t1) = u, Q(t2) = v}
QREP(XXY)
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Methods: Entropy

HD,B = H(Dsch|Bsch)a

Hg := H(Bref| Bsch)




Results: Entropy

il Hp g := H(Dscn|Bsch)
0- LY ——— —en Sem S 3 ] Hpg := H(Bref|Bsch)
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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

e [ Litterature ]

CARDAMOM HARISSA
~ ) 4 h a )
S?mgle-ce“ RNA seq data | —> Infer GRN S Bursty Model
_ Iy \_ A \_ A

l (Ventre et al. 2023)
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Thank you for your attention



	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29
	Diapo 30
	Diapo 31
	Diapo 32
	Diapo 33

