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Resolution Gap

Marti-Renom, M. A. & Mirny, L. A. PLoS Comput Biol 7, 1002125 (2011)
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level |: 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 interactions

B nuclear membrane
I nuclear lamina

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

e Genes
? m RNA 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

Gene enhancers
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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, 2Q0-299 (201 3).

Lamina

Transcription hub

Centromere

, cluster
Chromosome

s &
territories :

Active

Non-
coding

Inactive

DNA Chromatin Superdomains
domains

Nucleus

Marina Corral



Chromosome Conformation Capture
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Hakim, O., & Misteli, T. (2012). SnapShot: Chromosome Confirmation Capture. Cell, 148(5), 1068-1068.e2.
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TADs are tunctional units

Hnisz, D., et al. (2016). Science
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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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Clinical examples of structural variants

Spielmann Nature Reviews Genetics 2018 (19) 453-467
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Duplications —

e FGF2 locus: colorectal cancer
e PRDMG6 locus: medulloblastoma

Cooks syndrome:
Duplications of TADboundary,
KCNJ2 and KCNJ16 cause

aplasia of nails and short digits

e FOXG1 locus: atypical Rett syndrome
» SOX9 locus: campomelic dysplasia
» DLX5 and DLX6 loci: split hand foot

iy T J ! malformation

Hypoplastic corpus callosum
via loss of function of
MEF2C at 5q14.3

Duplications of enhancer

Phenotype Examples

Gain of function:

» SOX9 locus: duplications of gonad
enhancer cause 46,XX sexreversal

 BCL6 locus: duplications of super
enhancers cause B cell lymphomas

» SHH locus: duplications of limb
enhancer causes polydactyly
Loss of function:

» PAX6locus: aniridia

o DLX5 and/or DLX6 loci: split hand foot
malformation

» SOX9 locus: deletions of gonadenhancer
cause 46,XY sexreversal

elements cause preaxial
synpolydactyly of feet

TAD fusion

Deletions

TAD shuffling: gain of function

Inversion

B [l Genes

e GFI1 locus: medulloblastoma

e TALland LMOQO?2 loci: T cell acute
lymphoblastic leukaemia

¢ IRS4 locus: lung squamouscarcinoma,
sarcomaand cervical squamouscarcinoma

» SOX4 locus: mesomelicdysplasia

Adult-onsetdemyelinating
leukodystrophy

e SHH locus: inversion of enhancer
causes short digits (Dsh mouse model)

e SHH locus: inversion of enhancer
causes polysyndactyly

e GFI1 locus: medulloblastoma

e Translocationat the PITX1 locus:
Liebenberg syndrome

F-syndrome:
syndactyly

) § Regulatory elements ¢ Boundaries
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