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Resolution Gap

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

Bau, D. & Marti-Renom, M. A. Methods 58, 300-306 (2012).
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Chromosome Contormation Capture

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

Bau, D. & Marti-Renom, M. A. Methods 58, 300-306 (2012).

Biomolecular structure determination

?D-NOESY data

Chromosome structure determination

3C-based data
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Kaplan, N., & Dekker, J. (2013). Nature Biotechnology, 31(12), 1143-11
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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 |

Romain Koszul
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(Genome 3D structure is more

conserved than 1D in primates
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® Proteome is 10sM AAs in 10,000s of proteins ® Genome is 1,000sM NTs in 10s of chroms

® 20 AA in average ~500 AA length e 4 NT in average ~100M NTs length

® ~ 150 structural AA tor ~5 AA tor tunction ® 222 structural NTs for ~222 NTs for function
o MM+QM ® Packing + Phase Separation + Modelers

® No confinement e Confinement

® Dynamics ® ++++Dynamics



Hi-C matrices from lymphoblasts in seven primates

Chr14




Synteny breakpoints in 3D

Two regions of at least 100 kb separated by more than /50 kb (including trans chromosomall
Common detections from Ruiz-Herrera’s Lab (@300Kb res) and our lab (ENSEMBLE @ 1Kb res)
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Chromosomes

Synteny breakpoints in 3D

Two regions of at least 100 kb separated by more than /50 kb (including trans chromosomall
Common detections from Ruiz-Herrera’s Lab (@300Kb res) and our lab (ENSEMBLE @ 1Kb res)

v 100

C
F -g-

X 75 -
©
. I £ @
o

Q qa 50 |
@ @GEmeh @ g
Qo

&€ 25-
5
pa

O .

Chimp. Gorilla Orang. Gibbon MacaqueMarmo.
Species vs Human
Chimp chr14




Chromosomes
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Chromosomes

Duplications

Duplicated METTLZ locus in human with respect to primates
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o (Genome compartments

Conservation of the A/B compartments
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Subsompariments

(Genome compartments

Conservation of the A/B compartments
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Genome Topologically Assocmhng Jomains

Conservation of TADs

v V5 98

““ b - - “L-ul

AlAAAA A A AAALNA AW s \ - 2 ALWLA A S AlddiAL - 2 =  -—iiss. AAlAdAAllaSedllasalae



Genome Topologico

Conservation of TADs
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Lo Coresin CTCF

Loops

Conservation of CTCF sites
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|
Cofesin - CTCF

>150 K sequences to align (all species together)

Tree reconstruction using FastTree?

Reduce the complexity filtering by node support

Selection of 173 nodes with 0.9 bootstrap

At least 100 CTCF sites (and at least 50 from single species)

Loops

Conservation of CTCF sites

Nodes with strong phylogenetic support

Nodes with weak phylogenetic support
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Lo Cofasin ETCF
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LQops

Conservation of CTCF sites

Few events of genome

expansion through tfransposons

involving CTCF sites
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Loops
Conservation of CTCF sites
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Summary

» Conservation ot 3D structure after chromosomic rearrangements.
e Recently duplicated regions are more isolated from surrounding DNA.

» Compartments are very conserved in primates; detectable changes may not be

related to cellspecitic teatures.

* TAD borders conserved with similar selective strength against gain and loss

* New, but few primate specific expansions carrying CTCEF sites

o Selection against the creation of new and strong CTCF sites
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