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Resolution Gap

MartiRenom, M. A. & Mimy, L. A. PlLoS Comput Biol 7, 1002125 (2011)
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Hybrid Method

Bau, D. & MartiRenom, M. A. Methods 58, 300-306 (2012).
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Chromosome Conformation Capture

Dekker, J., Rippe, K., Dekker, M., & Kleckner, N. (2002). Science, 295(5558), 1306-1
LlebermonA|den E., et al. (2009). Science, 326(5950), 289-293.

Cut with Fill ends -
restriction and mark Purify and shear DNA; Sequence using
Crosslink DNA enzyme with biotin Ligate pull down biotin paired-ends

NV 4

IN CELL
NUCLEUS




Chromosome Contormation Capture
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Restraint-based Modeling

Bau, D. & MartiRenom, M. A. Methods 58, 300-306 (2012).

Chromosome structure determination

3C-based data

Biomolecular structure determination

?2D-NOESY data




http://3DGenomes.org
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& |ADOI previous applications. ..

Bau, D. et al. Nat Struct Mol Biol (2011)
Umbarger, M. A. et al. Mol Cell (2011)
le Dily, F. et al. Genes & Dev (2014)
Trussart M. et al. Nature Communication (2017)
Cattoni et al. Nature Communication (2017)
Stadhouders R. et al. Nature Genetics (2017) in press
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The 3D architecture of Caulobacter Crescentus

Nierman W C et al. PNAS 2001 98:4136-4141
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The 3D architecture of Caulobacter Crescentus
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5C interaction matrix

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

Arms are helical
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Moving the parS sites 400 Kb away from Ori
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Moving the parS sites results in whole genome rotation!
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From Sequence tfo (Structure) to Function
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Structure alteration and disease



Chromosome Conformation Capture

Dekker, J., Rippe, K., Dekker, M., & Kleckner, N. (2002). Science, 295(5558), 1306-1
Llebermon A|den, E., et al. (2009). Science, 326(5950), 289-293.
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Structure alteration and disease

lupiaiez, et al. (2015). Cell, 1-15
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Structural alteration and disease

Franke, M., et al. (2016). Nature, 1-15.
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Structural alteration and disease

Hnisz, D. et al. (2016). Science. 25:351(6280):1454-1458
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FLAGSHIPS

@.9 4DNucleome

Initiative in Europe

http://www.4dnucleome.eu
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Initiative in Europe

4DNucleome Initiative in Europe

If you believe studying the dynamic nucleus is paramount to understand Support the initiative

how the genome functions, support this initiative!

The 4DNucleome Initiative in Europe is a response to EU call to its scientific community to propose grand
challenges to be addressed with newly funded FET FLAGSHIPS by 2018. The supporters of this initiative propose to
the European Commission to launch a large-scale initiative aiming to decipher the structure-function relationships
of the cell nucleus as a complex biological system at all levels, from molecules to entire genomic and epigenomic
andscapes, as they respond and adapt to environmental changes, as well as changes during development, cell
reprogramming and ageing.
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Marco di Stefano

http://marciuslab.org
http://3DGenomes.org
http://cnag.crg.eu
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