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Hi-C: Measuring Chromosome Structure
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Gaussian Network Model (GNM)
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Cell Type:

GM|12878, human B-lymphocytes.



Square Fluctuations vs. Chromatin Accessibility

: 0 00 Open regions n " [ ATAC w/ MSFs L
e
S e cx \d\\’\t‘i\ can be accessed S I DNase w/ MSFs
C\o o Ao e I DNase w/ ATAC
\S ‘T 08 | |
o)
o
4 X
] )
c
= 06 | i
=
[72]
C
9
E 04 | |
)
=
3
Open Chromatin 0.2
. .- 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X
(High Mobility)
Chromosomes
B" 0.03 T T I [N T I
= . _MSFs
= Chromosome |7 o <o
§0.02 DNase (r 2=0.81) —
o
<
__.?0.01
=
®) | |
E 0 L ) |
0 10000

Locus Index (5kb)

Buenrostro JD et al. (2013) Transposition of native chromatin for fast and sensitive epigenomic profiling of open chromatin,
DNA-binding proteins and nucleosome position. Nat Methods 10(12):1213-+.



Dynamical Coupling Supported By ChlA-PET Measurement
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Chromatin Interaction Analysis
by Paired-End Tag Sequencing
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Structural Domains Identified by GNM modes
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Collective GNM domains can be GNM Domains
identified by combining hinge sites
from different modes
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Known Structural Domains

Compartments

multi-megabase-sized regions
corresponding to genomic features

Topologically associating domains (TADs)

densely self-interacting, finer resolution
chromatin groups



Structural Domains Identified by GNM modes

To compare domain sets: Variation of Information

H(X,Y)

H(X)

VI(X;Y) = H(X) + H(Y) - 2I(X,Y)

VI(X,Y)

Lower V| = more similar
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Cross-Correlated Distal Domains (CCDDs)
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Long range interactions

gene pairs

gene pairs

co-expression
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Gene pairs in distant off-diagonal
regions have significantly higher
co-expression than expected
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