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Whale sperm myoglobin structure (1960)
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Resolution Gap

Marti-Renom, M. A. & Mirny, L. A. PLoS Comput Biol 7 e1002125 (2011)
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Hybrid Method

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

Experiments

Grow GM12878 and K562 cells
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Perform 3C analysis
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Perform 5C analysis with 30425 primers
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Analyze 5C products by paired-end Solexa sequencing
(131,947 paired end reads per library)
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7/ Hi-C technology
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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

=Y

o
I

« 7

=

—=1
I

}

!

Iﬂl

Chr.18 (Hind Ill)
(P& I HITI»

i D@l

I N

al

cnag e

Genomie.
Regulation


http://my5c.umassmed.edu

“‘

|

U\

Uik

j ‘ w’_ﬂu’v \‘Llll
‘ Biomolecular structure determination

2D-NOESY data

Chromosome structure determination

3C-based data
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Mating-specific structure for yeast chrlll?
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Wu, X. H., C. Wu, et al. Genetics (1997).
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5C chromosome conformation

Interactions

= I s between
chromosomes

Interactions

within
/ a chromosome

Xl vs. Xl

Chr. [ll - 317 kb: Mating Type Switching

HML MAT HMR
o . i D

Chr. V - 577 kb: Control

~100,000 possible
Interactions!

Chr. XII - 1 Mb: rDNA array

rRNA
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Global structure is similar between mating types
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Difference in chromosome conformation

- = Enrichment of interaction in MATq,
- = Enrichment of interaction in MATa

(3 A0 N —

Log,(MATa. / MATa)

Only major difference in
conformation is on
chromosome Il
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Difference in conformation of the left arm of chromosome Il

- = Enrichment of interaction in MATa.
- = Enrichment of interaction in MATa

: *" | MATa

Log,(MATa. / MATa)
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Average 3D models of Chrlll using IMP

5C data converted

5C Contact : . Random initial Fitting to distance
s into distance L :
probabilities . organization constraints
restraints
HML . MAT HMR

MATa  Jooseces  MATQ
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Mating type-specific conformation of chromosome Il

MATa
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3D chrlll for mating in yeast




Structuring the COLORs of chromatin
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53 chromatin proteins
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Functional COLORs
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Structural COLORs
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On TADs and hormones
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Progesterone-regulated transcription in breast cancer

hormone

PI3K/Akt pathway™ Cytoplasm

%
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JAK/STAT pathway™
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> 2,000 genes Up-regulated
ik kinase s sctvatec > 2,000 genes Down-regulated
\ through PR/ER complex.

Cdk2 pathway* Dol
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Regulation in 3D?

Activated Erk A complex of p-PR, p-Erk and p-MSk

‘“ Hsps phospharylates PR. is formed.

Vicent et al 2011, Wright et al 2012, Ballare et al 2012
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Experimental design

P N
N
QD )
— S
o
| -
e .......................................
TR
T j
Hindlll

Chr.18 (Hind I1I)

(IDda 1 RIlI> ¢«

X

.

e
\

| -Pg
| ChlIP-Seq
e RNA-Seq
B/ N Hi-C
\'] + Pg
Ncol

Chr.18 (Ncol)
D@ IEIlIID

cnag .

CRG"

ccccc
tor Genomie
Regulation



Are there TADs? how robust?
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Are TADs homogeneous?
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Do TADs respond differently to Pg treatment?
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Fold change per TAD (Logz)

Do TADs respond differently to Pg treatment?
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Modeling 3D TAD:s
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Model for TAD regulation
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Structure >> Function!
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