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What is a metabolic network?
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From genes to reactions
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Metabolic network is a useful context for omics 
data interpretation...
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… and visualisation facilitates this interpretation!
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Metabolic network static visualisation
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Before computers...

H ANS A. KREB S
The citric acid cycle
Nobel Lecture, December 11, 1953
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Roche BioChemical Pathways (Boehringer 
map)
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Roche BioChemical Pathways (Boehringer 
map)

Originally developed in 1965
by … Michal Gerhard

700 000 hard copies of the
poster 

Originally developed in 1965
by … Michal Gerhard

700 000 hard copies of the
poster 
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Interactive Boehringer map

http://biochemical-pathways.com/
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Metabolic pathways in KEGG



     Ludovic Cottret
Séminaire “Méthodes et outils pour l'Open Data”
Saint-Martin de Londres, 18 décembre 2014

Metabolic pathways in KEGG
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Metabolic pathways in KEGG
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Metabolic pathways in BioCyc
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Metabolic pathways in BioCyc
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Creation and edition of metabolic pathways
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Pathway editor in the pathway-tools (BioCyc)
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Omix

http://www.omix-visualization.com/
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Metabolic graph visualisation
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Principles

● One entity (reaction or metabolite)  = one node
● Nodes are linked by interactions (edges)
● Layout algorithms for optimising the visualisation
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Force-directed layout

https://dhs.stanford.edu/visualization/more-networks/
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Hierarchical layout
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Layout designed for metabolic networks

Objectives
- when possible, preserves 
the classification of the 
reactions in metabolic 
pathways
- takes into account the 
metabolic pathway drawing 
conventions

Bourqui R, Cottret L, Lacroix V, et al. Metabolic network 
visualization eliminating node redundance and preserving 
metabolic pathways. BMC Systems Biology 2007;1:29.
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Cytoscape Java
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Cytoscape JAVA

● user friendly
● visual styles
● a lot of plugins
● may be linked to Web 

pages by Java Web 
start

● Version 3.0 : 
– V2 plugins can not be 

used 

– Web start not 
possible?
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Tulip / Systrip 
http://tulip.labri.fr/TulipDrupal/?q=systrip
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Tulip et Systryp

● Powerful (OpenGL)
● Many graph 

measures

● Not very user friendly
● Nobody to maintain !!!
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Trend : Gephi
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Metabolic network web visualisation
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Cytoscape.js
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Cytoscape.js

● Large community
● Links with Cytoscape 

Java

● Lags with large 
networks
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d3.js
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d3. js

● Powerful

● More generic

● Large communauty

● Interactions more difficult 
to handle (→ SVG)
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Future : Network visualisation with Webgl ? 
Ex: sigmajs

● Uses the 
graphic cards

http://sigmajs.org/
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Sub network identification helps the 
visualisation
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How to share network views?

From N. Lenovère's slides
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Challenges

● Numerous visual styles
● Layouts not always deterministic
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Systems Biology Graphical Notation (SBGN)

http://www.sbgn.org/
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Take home messages

● Network visualisation is now interactive
● Large network visualisation is still a 

challenge
● Sub network identification helps the 

interpretation
● Network visualisation in web is now possible
● Standardisation initiatives allows sharing 

biological network views
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