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s |Integrative Modeling Platform

GENERALIZE software development
http://www.integrativemodeling.org

Experiments  Computations Physics Evolution

Alber, F. et al. (2007). Nature, 450(7170), 695-701
Russel, D. et al. (2012). PLoS Biology, 10(1), e1001244.
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http://sgu.bioinfo.cipf.es
http://sgu.bioinfo.cipf.es

“Complex” genomes

“Simple” genomes
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Experiments

Grow GM12878 and K562 cells
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Perform 5C analysis with 30+25 primers
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Analyze 5C products by paired-end Solexa sequencing
(131,947 paired end reads per library)
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The “Chromatin Globule” model
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Caulobacter crescentus 3D genome
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Biomolecular structure determination

2D-NOESY data

Chromosome structure determination

5C data
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Crosslink DNA Cut with
restriction
enzyme

AAGCTT
TTCGAA

5C technology

http://my5C.umassmed. edu

Ligate Purify DNA Annealing
locus-specific
5C primers
AAGCTT
TTCGAA
~ s
*
/ N

Ligation
mediated
amplification

Dostie et al. Genome Res (2006) vol. 16 (10) pp. 1299-309
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Integrative Modeling

http://www.integrativemodeling.org
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The 3D architecture of Caulobacter Crescentus
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Interaction matrix

ELLIPSOID for Caulobacter cresentus
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3D model building with the 5C + IMP approach
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Genome organization in Caulobacter crescentus

Arms are helical

sites 25+17Kb from Ori

Cluster 1 Cluster 2 Cluster 3 Cluster 4
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sites initiate Chromosome arms are
compact chromatin domain equidistant to the cell center
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Moving the

ParB

PopZ

Wild-type
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Moving the parS sites results in whole genome rotation!
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Structure & function PRESERVED!!!
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Moving the parS sites results in whole genome rotation!
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Genome architecture in Caulobacter
M.A. Umbarger, ef al. Molecular Cell (2011) 44:252-264
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From Sequence to Function
D. Bav and M.A. Marti-Renom Chromosome Res (2011) 19:25-35.
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