3D folding of chromosomal domains in
relation to gene expression
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Limited knowledge...
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Structure determination

Integrative Modeling Platform
http://www.integrativemodeling.org
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Integrative and iterative approach
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Perform 5C analysis with 30+25 primers

¢

Analyze 5C products by paired-end Solexa sequencing
(131,947 paired end reads per library)
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Human a-globin domain

ENmMOO8 genomic structure and environment
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e RNA expression data from the transcriptome group at Affymetrix and Cold Spring Harbor Laboratories.

 CTCF and histone modifications (H3K4meQ3) from the Broad Institute and the Bradley E. Bernstein Lab at the
Massachusetts General Hospital/Harvard Medical School.

e DNasel data from the Crawford Lab at Duke University and at the Collins Lab at NHGRI.

ENCODE Consortium. Nature (2007) vol. 447 (7146) pp. 799-816



5C experiments

http://my5c.umassmed. edu
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Integrative Modeling

http://www.integrativemodeling.org

Experimental input ;

and system representation

Fragments and
interaction maps
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Consistency
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Regulatory elements
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Path length (nm)

Multi-loops
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Expression
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Forward fragments

Reverse fragments

Summary

5C data results in comprehensive interaction matrices to
build a consistent 3D model
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Summary

Selected models reproduce known (and new) interactions
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Summary

Large-scale changes in conformation correlate with
gene expression of resident genes
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Summary

“Chromatin Globule” model
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