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Can we relate structure and expression?
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Complex genomes
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Resolution
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Structure determination

Integrative Modeling Platform
http://www.integrativemodeling.org

Alber et al. Nature (2007) vol. 450 (7170) pp. 683-94

el Biomolecular structure determination
b 2D-NOESY data

Chromosome structure determination
5C data
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Human a-globin domain

ENmMOO8 genomic structure and environment

ENCODE Consortium. Nature (2007) vol. 447 (7146) pp. 799-816
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The ENCODE data for ENmOQOQ0S8 region was obtained from the UCSC Genome Browser tracks for: RefSeq annotated
genes, Affymetrix/CSHL expression data (Gingeras Group at Cold Spring Harbor), Duke/NHGRI DNasel
Hypersensitivity data (Crawford Group at Duke University), and Histone Modifications by Broad Institute ChlP-seq
(Bernstein Group at Broad Institute of Harvard and MIT).
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5C experiments

http://my5C.umassmed. edu

B. R. Lajoie, N. L. van Berkum, A. Sanyal et al., Nat Methods 6 (10), 690 (2009).
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Integrative Modeling

http://www.integrativemodeling.org
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Representation

Harmonic
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GM12878
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Not just one solution

GM12878
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Not just one solution

and we can de-convolute them!
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Consistency

GM12878
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Regulatory elements
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Compactness
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Multi-loops
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Expression
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Summary

5C data results in comprehensive interaction matrices to

build a consistent 3D model
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Summary

Models allow for 5C data de-convolution
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Summary

Models allow for 5C data de-convolution
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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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