Resolution Gap

Marti-Renom, M. A. & Mimny, L. A. PloS Comput Biol 7, €1002125 (2011)

IDM

INM

, ! DNA length |
10° 103 10° 10° nt
_ - Volume]
107 10° 107 10° 10° pum?
—— Time]
10 108 10°® 10* 10 10° 102 10° s
: Resolution |
1073 107 10" u



MuG : Multiscale
complex Genomics

°
o290 o..
°

The Universityof = a1 —py g 00000008
Nott.ngﬁam EMBL-EBI i

s g r
Su, pen:ompu!l g 1 G H
g;% Nacional de Supercomputaci CRG 9



(w
£330 Multi-scale genomics challenges

Exploring the genome beyond sequence

The MuG project will provide tools to integrate the navigation in
genomics data from sequence (1D) to 3D/4D chromatin dynamics

data:
« 1D genomics is a single-resolution problem that can be tackled

using a common set of tools
* 3D and 4D genomics represent a multi-resolution physics problem.

\ 4

3D and 4D genomics represent one of the greatest challenges for biology and
biomedicine in the next decade.
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Development of a virtual Tools fitted to
HPC infrastructure community needs
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i Integrate software
Ry ‘ services (data
EUDAT ' management

visualization and
analysis tools) for
existing communities

bioexcel

Couple virtual
Infrastructure to
existing and future
Computing/Data ~

resources

Network:
Engage community
(academic and industrial)
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Develop pilot projects and explore

LT A industry liaisons for consultancy and
rsEXTASY y y

Sl R At gy g commercial prototypes
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onsortium

To stimulate and engage the active
and growing biology community to
interact with the HPC world.

To provide 3D/4D genomics users with
suitable tools to reduce current
uncertainties and inefficiencies.

To develop the first scalable
infrastructure for multi-scale (3D/4D)
complex genomics

To develop the first multi-scale
browser.

To ensure that the developed tools are
embraced by the Bio-community



EWMuG Virtual Research Environment

http://www.multiscalegenomics.eu/MuGVRE/

Multiscale Complex
Genomics VRE:

* Virtual Research
Environment for the 3D
and 4D genomics
community

* Multiscale: From
sequence/annotation
data, atomistic and
coarse-grained
molecular dynamics, to
chromosome packing
and organization

. 3D/4D Genomics

\\\\/

Analysis tools

User-driven, ready-to-use workflows combining
# existing software tools for simulation and
structural analysis of experimental data.

Data management

Scalable, high-performance data
storage solution.

Advanced tools for data mining and
exploration.

Virtual Research

Environment Multi-scale genome browser

2 Allowing for the first time to connect 1D
W to 3D/4D genomic data and to navigate
) across all the resolutions of DNA in the

cell through a graphical user interface.

S (=msse . Computational infrastructure supporting the VRE
e | SETViCES

[ o ][ moaeos Compatible with Cloud and HPC.

1—J"“°“"""""‘“°“7:]m?§:m Interoperable with Data Infrastructure.

Qi o ? Integrates security and User Support.
o
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www.multiscalegenomics.eu
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