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outline

1.A graph-based computational framework for the analysis of 3D genome structure
populations

2. frequently occurring chromatin clusters are enriched in binding of specific
regulatory factors

3.Two major factors, centromere clustering and transcription factor binding,
significantly stabilize such regulatory communities

4 The regulatory communities differ substantially from cell to cell



1.Discover frequent spatial clusters
in a 3D genome population

Step 3 J

Vv
1-1 1-1 1-1

Identify frequent dense subgraph in cCIGs

241 21
Structure, Structure, Structure, Structure,
Step 1 H Transform structures into chromatin interaction graphs (CIGs) 2.2 2.3 2.2 2.3 2.0 2.3
Dense subgraph Dense subgraph Dense subgraph
1-1-A  1-1-B 1-1-A  1-1-B in cCIG, in cCIG, in cCIG,
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occurs in at least 100 genome structures.



2.Spatial clusters constitute
various regulatory communities.
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2.Spatial clusters constitute
various regulatory communities.
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Validation of co-localization with 3D FISH
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3.Centromeric domains are hubs for
inter-chromosomal clusters.
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a.the vast majority (87%) of 3,107 inter-chromosomal clusters contain at least 1 centromeric domain.
b.the closer a domain is to the centromere of its chromosome, the more frequently it participates

in stable inter-chromosomal clusters

c.clusters involving more chromosomes generally have a higher proportion of centromeric domains



3.Centromeric domains are hubs for

inter-chromosomal clusters.
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4 Transcription factors may stabilize
regulatory communities.
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4 Transcription factors may stabilize
regulatory communities.
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5.The genome structure population contains

multiple sub

a Eight structure subpopulations
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5.The genome structure population contains

d

Transcription factors

multiple substates
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summary

1.A graph-based computational framework for the analysis of 3D
genome structure populations

2. frequently occurring chromatin clusters are enriched in binding of
specific regulatory factors

3.Two major factors, centromere clustering and transcription factor
binding, significantly stabilize such regulatory communities

4.The regulatory communities differ substantially from cell to cell



3D genome modeling
opportunity and challenge

a. single cell level (limited capture efficiency)
b. diploid genome
c. Integration: ChlA-PET, Lamin,FISH

at which scale ?(inter chromosome; inter domain; intra domain)
what biological question can we solve?

How much we approach the real structure?

How to verify?

Is it necessary?
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Single_cell Hi-C reveals cell-to-cell Cell cycle dynamics of chromosomal organisation at single-cell
variability in chromosome structure
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