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The genome is a complex system
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53 chromatin proteins
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VWho “holds” the genome structure?

Serra et al. PLoS Comput Biol (2017) 13(/): e 1005665
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Chromosome Conftormation 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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Chromatin Immunoprecipitation (ChlP)

Solomon, M. J., larsen, P. L. & Varshavsky, A. (1988) Cell 53, 93/-94/.
Park, P.J. (2009) Nature Reviews Genetics 10, 669-680.
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High-throughput Chromosome Contormation Capture (Hi-C)

Hi-C map
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Chromatin interaction on a Hi-C map
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Protein X

Chromatin interaction “mediated” by a protein
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Hi-ChlP: capturing specitic profein-mediated interactions

Mumbach, M.R. et al. (2016) Nature Methods 13(11) Q19922
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CHROMATIC
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CHROMATIC example
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\/Ohddhcn with HiChIP as benchmark

m10 - mESC - 5kb - chr6:48,050,001-52,750,006

. I
0.00 0.05 0 _ 20
CHROMATIC coefficient HiChIP interactions

i Genome-wide r = 0.5 Genome-wide (KS=0.76, p=0.0)
r=0.6 S e

(- -

s ”° o
_ T S
O o [
= S ©
) O [
= S 0.5- =
= c o 2
O c =
(a'et S <
5 S =
= 7] =
> N
O
= 0.4 -

O - -1
0 | | | | | I I
-2 -1 0 1 2 Per chromosome Loops/Hubs Rest

log2(Hi-ChIP SMC1)



The role ot chromatin factors in genome topology
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ESC

D inferactions are mostly associated with pluripotent T
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ESC
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CHROMATIC better represents genome tunction than ChiP-seq alone
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ESC

Measure the 3D co-localization of factors
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Types ot 3D interactions with LSA in ESC
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ESC

@) 4 maijor types ot 3D interactions in ESC
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Global 3D interactions rewiring during mouse development

@) ESC &= NPC

Total 5kbx5kb pixels = 5,216,011 (0.07%) Total 5kbx3kb pixels = 6,710,882 (0.09%)

ve

‘Active
4.9%

i

-Bivalent



Global 3D interactions rewiring during mouse development
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Global 3D interactions rewiring during mouse development
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3D inferactions rewiring at Ztp©08 locus during mouse neural development
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