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Complex genome organization

Cavalli, G. & Misteli, T. Functional implications of genome topology. Nat Struct Mol Biol 20, 2Q0-299 (201 3).
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Chromosome Conformation Capture
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Chromosome Conftormation Capture

Dekker, J., Rippe, K., Dekker, M., & Kleckner, N. {2002). Science, 295(5558), 1306~1
L|ebermonA|den E., etal. (2009). Science, 326(5950), 289-293.

Cut with Fill ends
restriction and mark Purify and shear DNA; Sequence using
enzyme with biotin Ligate pull down biotin paired-ends

Crosslink DNA

T
th

th

IN CELL
NUCLEUS




Chr 14

Hierarchical genome organisation

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

Hnisz, D., et al. (2016). Science
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TADs are tunctional units

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

TAD1 Y Normal interaction

TAD3 Y Ectopic interaction
Y Genomic inversion
o K owe . won
M - E Normal

WNT6 IHH ‘ Enhancers  EPHA4 PAX3
Boundary
insulation ﬁ T Normal
Deletion z IGF2 cognate IGF2 Superenhancers
—_ — - X Brachydactyly enhancers
Inversion <« f Duplication

—Q—l-l-l - - mm— [ syndrome IEI:Z Colorectal cancer

WNT6
] D A
4, Duplication 1
S — - - Polydactyly
IHH

lupianez, D. G. etal. Cell T61, 1012-1025 (2015} Flavahan, W. A. et al. Nature 529, 110-114 (2016).



Virt. 4C
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TADs are tunctional units

Despang, et al. (2019). Nature Genetics 51,1263-12/1 (2019
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loop-extrusion as a TAD forming mechanism

Fudenberg, G., Imakaev, M., Lu, C., Goloborodko, A., Abdennur, N., & Mirny, L. A. (2018).
Cold Spring Harb Symp Quant Biol 201/, 82: 45-55
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Predicted chromosome

_— ek e e A A A DO DD
O =N X

O MNDWRUIONOOO=-NWRARUOIOON0WO

Z

Hi-C tor de-novo Ossemb\y

Kaplan, N., & Dekker, J. (2013). Nature Biotechnology, 31(12), 1
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Assembly error detection

Chromosome 8 Gorilla
145

Chr8

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



Hi-C for meta genomics
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