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Resolution Gap

Marti-Renom, M. A. & Mirny, L. A. PLoS Comput Biol 7, e 1002125 (2011)
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Resolution Gap

Marti-Renom, M. A. & Mirny, L. A. PLoS Comput Biol 7, e 1002125 (2011)
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evel |: Radial genome organization

Takizawa, T., Meaburn, K. J. & Misteli, T. The meaning of gene positioning. Cell 135, 9-13 (2008).
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Llevel |I: Euchromatin vs heterochromatin
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level lll: Lamina-genome inferactions

B nuclear membrane
I nuclear lamina

e Internal chromatin (mostly active)
lamina-associated domains (repressed)

e Genes
? MRBNA Adapted from Molecular Cell 38, 603-613, 2010



level IV: Higher-order organization

Dekker, J., MartirRenom, M. A. & Mimy, L. A. Nat Rev Genet 14, 390-403 (201 3).
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level V: Chromatin loops
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level VI: Nucleosome
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Complex genome organization

Cavalli, G. & Misteli, T. Functional implications of genome topology. Nat Struct Mol Biol 20, 290-299 (201 3).
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TADs are tunctional units

Hnisz, D., et al. (2016). Science
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Dynamics of gene activation

5 Marco di Stefano

Ralph Stadhouders
with Graf lab (CRG, Barcelond]

Nature Genetics (2018) 50 238-249 & BioRxived
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Transcription factors dictate cell fate

Graf & Enver (2009) Nature
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Interplay: fopology, gene expression & chromatin

Stadhouders, R., Vidal, E. et al. (2018) Nature Genetics
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Reprogramming from B to PSC

Stadhouders, R., Vidal, E. et al. (2018) Nature Genetics

+[3-est. +Doxy.
\ V

@ @--*G

B cell PSC

'

B emm i P S somatic — Oct4 — Nanog — Sox2
e H 1.2
e '
/Y  —m—m— 0
N ——Y——= —~ £br — 1 -
e N 5 / |
= — ]
— N g3
c e < : a 08
O = c : -
A — = 9 ' O 0.6
P = A 4 : @
= = ' wn
Q == ———— v v
= = = 0.4
) — = o Q
) — —— aj a<)
- ———— — 0.2
CD —— -
O EE—/———— 0 ~ <

O' T T T
Ba D2 D4 D6 D8 PSC B Ba D2 D4 D6 D8 PSC B Ba D2 D4 D6 D8 PSC

|
|



Hi-C maps of reprogramming from B to PSC
The SOX2 locus
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Hi-C maps of reprogramming from B to PSC
The SOX2 locus
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TADbit modeling of SOX2 trom B cells Hi-C
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Models of reprogramming from B to PSC
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Ddyn: from time-series Hi-C maps to dynamic restraints
The SOX2 locus
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Ddyn: from time-series Hi-C maps to dynamic restraints
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Energy penalty

Ddyn: from time-series Hi-C maps to dynamic restraints
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SOX2 locus structural changes from B to PSC
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SOX2 locus structural changes from B to PSC
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SOX2 locus structural changes from B to PSC
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SOX2 locus structural changes from B to PSC
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SOX2 locus structural changes from B to PSC

Distance to regulatory elements
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SOX2 locus structural changes from B to PSC

Distance to regulatory elements

ATAC-Seq

50 £

£

fo) 2
= 35.0 S
oN

N’ b4
3

e

Q

0 g

5

A

Genomic coordinates

PSC

@ @ @@ @ @

I i




SOX2 locus structural changes tfrom B to PSC
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SOX2 locus structural changes from
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SOX2 locus structural changes from B to PSC
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SOX2 locus dynamics changes from B to PSC
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SOX2 locus dynamics changes from B to PSC
SOX2 displacement




SOX2 locus dynamics
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Transcription affects the 3D topology of
the enhancerpromoted enhancing its
temporal stability and is associated
with further spatial compaction.

Germier ,T., et al, (2017) Blophys J. Chen T., etal, (2018) Nat. Genetics

(@

B cell

changes from

@ (o
Ba D2

3 to PSC

@ ©

[
“H&EAER
RPKM

t+ 100



Switch
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Normalized RPKM
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A "hitand-stick” model tor gene activation

free to move hit stick

Time and expression levels
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