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Structural Feature

1. intra-domain chromatin interactions
are significantly stronger than inter-
domain interactions

2. 1M (Dixon et al., 2012)
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Biological Functions

1. the genomic positions of TADs
appear to be stable across cell
types and conserved across
species in mammals

2. provides structural basis for
chromatin regulation: most
identified enhancer-promoter
interactions were located in the
same TADs

3.TADs resembles chromatin
contact domains (CCDs)

4. Topologically associating
domains are stable units of
replication-timing regulation
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Contact domains and subcompartment

Structural Feature

1. intra-domain chromatin interactions
are significantly stronger than inter-
domain interactions

2. smaller than TADs, about 185kb in
Rao et all.
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Biological Functions

1. Contact Domains Exhibit Consistent Histone
Marks Whose Changes Are Associated with
Changes in Long-Range Contact Pattern.

2. nearly all the boundaries we observe are
associated with either a subcompartment
Transition (300kb) or a loop(200kb).
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Ordina ry domain

13[]Kb

CTCF anchor
(arrowhead indicates
mot\f orientation)

Structural Feature

the peak pixel is enriched
as compared to other
pixels in its neighborhood.

Biological Functions

1.Most loops are short (<2 Mb) and
strongly conserved across cell types
and between human and mouse.
2.Loops Anchored at a Promoter Are
Associated with Enhancers and
Increased Gene Activation.

3. Loops Frequently Demarcate the
Boundaries of Contact Domains
4.CTCF and the cohesin subunits
RAD21 and SMC3 associate with
loops; each of these proteins

is found at over 86% of loop anchors.
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Beyond TAD, |oop, compartment



aggregation preference

(AP)

»quantitatively measure the chromatin interaction
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aggregation preference
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»1. HiCTAD method

»2. Comparative analysis of domain boundary detecting
methods

»3. Application
»4. problems
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Figurel. HiCTAD method
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Figure2. Architectural and regulatary elements enrich on HiCTAD detected boundary

Architectural protein enrichment of different methods
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Figure3. HiGTAD
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Figured4. HiCTAD is robust and fast
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FigureS. HiCTAD facilitate differentical domain boundary detection
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Figureb5. HiCTAD facilitate differentical domain boundary detection
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FigureS. HiCTAD facilitate differentical domain boundary detection
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expression variation

Improvement: 1. a more elaborate
method to define structural variation related gene
2.Noise removal 18
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»1. CTCF motif free cut off strategy

»2. hierarchical domain detection(distinguish
between TAD boundary and sub—TAD boundary)

»3. application of HiGCTAD method
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Future work1. GTCF motif free cut off strategy

Construct null hypothesis model for peakscore
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Future work2. hierarchical domain detection
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Future work2. hierarchical domain detection
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(i) almost all entries in U, are negative, and almost all entries of L, ;, are positive.

(ii) when the sum of the entries in U, is subtracted from the sum of the values in L., the resulting value is larg
(relative to a random model)

(iii) the variance of the entries in U, and L., were both small (relative to a random model).
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Future work3. conserved boundaries and cel |—specific boundaries

Chr22:4000:5000 (GM12878)
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Thank You






Problem1. CTCF—independent method

B I8 p-valuefllpeak scoreGBLEEE—iC
» 1. TopDom test
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calculate RIP under multiple window sizes

»2. Golobal background z—score
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