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Resolution Gap

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

INM
DNA length
10° 10° 10° 10° nt
‘ . i Volume
107 10° 107 10° 10° um?>
_ — : Time
107 108 10° 10 107 10° 10° 10° S
Resolution
107 107 10 u



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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level lll: Lamina-genome inferactions
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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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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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Chromosome Conformation Capture
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Chromosome Contormation Capture
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Hierarchical genome organisation

Lieberman-Aiden, E., et al. (2009). Science, 326(5250), 289-293.
Rao, S. S. P., etal. (2014). Cell, 1-29.
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TADs are tunctional units
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TADs are tunctional units

Figure adapted from Hui Zheng and Wei Xie. Nature Reviews Molecular Cell Biology (2019
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Virt. 4C

Virt. 4C

Virt. 4C

TADs are tunctional units

Despang, et al. (2019). Nature Genetics 51,1263-1271 (2019)
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loop-extrusion as a TAD torming mechanism

Fudenberg, G., Imakaev, M., Lu, C., Goloborodko, A., Abdennur, N., & Mirny, L. A. (2018).
Cold Spring Harb Symp Quant Biol 2017. 82: 45-55
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Assembly error detection

Chromosome 8 Gorilla
145

Chr8

GGO8 has an inversion of the region corresponding to HSA8:30.0-86.9Mb
Aylwyn Scally (Department of Genetics, University of Cambridge)



Hi-C for meta genomics

Beitel, C. W., Froenicke, L., lang, J. M., Kort, I. F., Michelmore, R. W, Eisen, J. A., & Darling, A. E. (2014). Strain- and
olasmid-level deconvolution of a synthetic metagenome by sequencing proximity ligation products. doi: 10./287/
peerj.preprints. 200v |
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Dynamics of gene activation

5 Marco di Stefano
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Nature Genetics (2018) 50 238-249 & BioRxived

Photo by David Oliete - www.davidoliete.com



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
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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

' Harmonic B HarmonicLowerBound



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

@ 0@ 0 e @ @ O

B cell Ba PSC



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
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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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A "hitand-stick” model tor gene activation

free to move hit stick

Time and expression levels
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