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Integrative Modeling Platform

http://www.integrativemodeling.org
Russel, D. et al. PLOS Biology 10, e1001244 (2012).
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Complex genome organization
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Resolution Gap

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

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

Experiments
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Grow GM12878 and K562 cells
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Perform 3C analysis
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Perform 5C analysis with 30+25 primers
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Analyze 5C products by paired-end Solexa sequencing
(131,947 paired end reads per library)
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Hi-C technology

lJ(ITIIASAS. Lieberman-Aiden, E. et al. Science 326, 289-293 (2009).
http://3dg.umassmed.edu

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

AAGCTT
TTCGAA

Chr.18 (Hind Il)
(IDE THEITTD
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Biomolecular structure determination

2D-NOESY data

Chromosome structure determination

,% g “&%ﬁq b ™ 3C-based data
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Integrative Modeling

http://www.integrativemodeling.org
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5C data
Experimental input I
and system representation
Fragments and
interaction maps
IMP Start

Restraints

MonteCarlo &

IMP sampler
MP sample Simulating annealing

Possible
solitions

....................................

Additional

Results analysis experimental data
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Final model
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Previous applications...

Bau, D. et al. Nat Struct Mol Biol (2011).
Umbarger, M. A. et al. Mol Cell (2011).

TECHNICAL REPORTS

L2

The three-dimensional folding of the o.-globin gene
domain reveals formation of chromatin globules

14, Amartya Sanyal, Bryan R Lajoic™, Capriot’, Meg Byron’,
Job Dekker? & Mare & Mart Renom!
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On TADs and hormones
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Progesterone-requlated transcription in breast cancer

hormone

PI3K/AKt pathway™ Cytoplasm

Q

1

\ JAK/STAT pathway™
]
1

Erk kinase is activated
through PR/ER complex.

Cdk2 pathway*

Nucleus

Activated Erk A complex of p-PR, p-Erk and p-MSk
phosphorylates PR. is formed.

Vicent et al 2011, Wright et a/ 2012, Ballare et al 2012

> 2,000 genes Up-regulated
> 2,000 genes Down-regulated

Regulation in 3D?
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Experimental design

E = &= 200
Hindlll Ncol
Chr.18 (Hind |||) Chr.18 (Ncol)

N

L ININ B .-Ib

N\,

cnag - .=

Saturday, July 6, 13



’ Chromosomes are organized into
‘ Topologically Associated Domains (TADs)
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Do TADs have specific chromatin signatures?
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Modeling 3D TADs

15 genomic regions with 105 TADs in total
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Model Accuracy
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Accessibility changes of TADs
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TADs respond differently

15 genomic regions with 105 TADs in total
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Model for TAD regulation
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chr4 U469

Structural
transition
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