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Chromosome modeling — Top-down approach

Homopolymer model
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Chromosome modeling — Top-down approach
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Chromosome modeling — Top-down approach

Maximum Entropy Approach
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Chromosome modeling — Top-down approach

Maximum Entropy Approach
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First-Order Direct Inversion
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First-Order Direct Inversion - Protocol
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First-Order Direct Inversion - Toy model
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First-Order Direct Inversion - Toy model
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First-Order Direct Inversion - Toy model
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First-Order Direct Inversion — chr19
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First-Order Direct Inversion — chr19
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First-Order

Direct Inversion — chr10
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First-Order Direct Inversion — chr10
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First-Order Direct Inversion
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First-Order Direct Inversion
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First-Order Direct Inversion
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First-Order Direct Inversion
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First-Order Direct Inversion — Projects

OpenMiChroM

Chromatin Dynamics Software

WORK IN PROGRESS

Modeling the Wooly Yeast Genome

Mammoth Genome cell cycle
Sandoval-Velasco, Dudchenko, O... Aiden,
E. L. (2024). Cell, 187(14), 3541-3562.e51.
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Bacterial Chromosome

Replication

Brahmachari, S., Oliveira, A. B., Onuchic, J. N. (2024).
Compaction-mediated segregation of partly replicated
bacterial chromosome. bioRxiv, 2024.07.27.604869.
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Yeast Genome cell cycle - UNBIASED
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Yeast Genome cell cycle - G1
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Yeast Genome cell cycle - G1
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Yeast Genome cell cycle - G1
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MaxEnt approach

Ume (7 )+ Z aifi(rap)

Zhang, B., & Wolynes, P. G. PNAS (2015).



MaxEnt approach

Ume(r) =U(r) + Z aif i (Fap ).

Crosslinking Probability as a Function of Distance
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Zhang, B., & Wolynes, P. G. PNAS (2015).



MaxEnt approach

UME + Z aifi( I’ab ['(a)=In (Z(a)) + f Z aifi, exp

Z, l.
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Zhang, B., & Wolynes, P. G. PNAS (2015).



First-Order Direct Inversion

Taking the first term from the cumulant expansion

cr==p)_afi(r),

P(a) — _/8[<f’t> — fi,ea:p]a'z'

Taking the gradient ['(a)

gt — _/8[<fi> — fz',ea;p]



	Slide 1: Modeling Genome Organization from an “Agnostic” Point of View
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

