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Can we walk the chromatin path in the nucleus?

Integrating imaging and Hi-C maps with modeling.

Oligopaintbased modeling of genomes



High-resolution imaging
Tracing chromosomes with OligoSTORM & tluidics cycles in PGP1 cells

chr19:/.335 095-15 449 189
~8Mb

\ / backstreet

homologous 32-42bp

Beliveau et al. Nat. Comm. 2015



High-resolution imaging
Tracing chromosomes with OligoSTORM & tluidics cycles in PGP1 cells

chr19:/,335 095-15 449 189
~8Mb
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High-resolution imaging
Tracing chr19:/,335,095-15,449,189 ~8Mb
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High-resolution imaging
XYZ points convolution info a density map
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Density maps
Cell-02 - Density map @ 50nm
> 6 / 829
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Distance (nm)

Farabella et al, J Appl Crystallogr. 2015



Area

Structural features

Area, Volume and Sphericity of 19 cells each with 2 homologous resolvec

§\7 ol ’

700000 . 6000000 - 0.000030 -
600000 T 5000000 | 0.000025 +
>00000 @ 4000000 | £ 0.000020 |
400000 | - —
S 3000000 - = 0.000015 |
300000 S =
o) i
500000 2000000 2 0.000010
100000 | 1000000 0.000005
0 0 0.000000




Spatial arrangement

Distance and overlap of 19 cells each with 2 homologous resolved
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] = — ]
3 —._._-_-__ T T 3




cluster 2

cluster 1

Structural clustering

1@ cells each with 2 homologous and @ segments each (342)




Cluster properties
A/B compartmentse
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Can we walk the chromatin path in the nucleus?

Can we increase the resolution of our data@



Increasing resolution
Rigid body titting 3D structures based on Hi-C data
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Increasing resolution
Flexible titting 3D structures based on Hi-C data
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Increasing resolution
Flexible titting 3D structures based on Hi-C data
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Chromosome walking path @ 10Kb resolution
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Chromdesign is

a new European
training network
recruiting now

13 PhD candidates
(Early Stage
Researchers).

ChromDesign PhD candidates will
investigate how the genome organizes in
3D over time and its relationship to gene
regulation in health and disease.

The network is coordinated by the CRG
(Centre for Genomic Regulation) and
brings together three universities, six
research centres, four companies as
well as one funding and one publishing
organization.

Apply now for one of the
13 PhD positions!

www.chromdesign.eu

Project partners

Academic

— Centre for Genomic Regulation, Spain

—> University of Copenhagen, Denmark

— ELISAVA - School of Design and
Engineering, Spain

—> Friedrich Miescher Institute for
Biomedical Research, Switzerland

— Helmholtz Zentrum Munchen, Germany

—> Institut Curie, France

— Max Planck Institute for Molecular
Genetics, Germany

—> Institute of Human Genetics
(IGH-CNRS), France

— University of Montpellier, France*

— Milner Therapeutics Institute,
United Kingdom*

— European Molecular Biology
Laboratory (EMBL), Germany

CHROMDESIGN

Companies

— Istituto Europeo di Oncologia, Italy
— Diagenode, Belgium

—> Surfrender, The Netherlands*

— Domestic Data Streamers, Spain*
Publisher

— EMBO Press, Germany”®

Funder

— Fundacié Privada d’Estudis i Recerca
Oncoldgica - FERO, Spain*

*partner organisation

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant agreement No 813327



