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Systems Biology:
From molecules to networks

– Experimental observation
– Computational models

DNA / genes ProteinRNA
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What is complex about biological systems?

1. Biological parts interact in large networks.
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What is complex about biological systems?

Yuh, Bolouri, Davidson, Science, 1998
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What is complex about biological systems?
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2. Different levels interact.

L. Hood
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What is complex about biological systems?
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What is complex about biological systems?

Charles Darwin

1837

3. Different parts are related by evolution.
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What is complex about biological systems?

4. Interacting timescales.
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What is complex about biological systems?

Four nonlinear contexts.
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DNA/RNA sequencing technology
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Why do we need
a digital pathway microscope?
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What is complex about biological systems?

1. Biological molecules interact in large networks.
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Can we figure these out?

Schwikowski, Uetz, Fields (2000) Nat. Biotech.



Cytoscape
Our digital microscope



Cytoscape, a digital 
microscope for cell biology
• Different qualitative and quantitative information 

accessible in one place

• Organized into interaction networks that represent 
systems

• Visual exploration goes hand in hand with statistical 
data exploration and analysis

• Open source and open standards

• Active community exchanging networks, know-
how, and new functionality
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Why do we need
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Research questions
Why do some drugs work in person A, but 
not in person B?

Can you predict whether a drug will work for 
A? For B? 

What drug combinations can/cannot do?

Why do more and more people become allergic to 
their environment?

How to diagnose breast cancer before it starts?

Can we find the better drug targets against malaria/HIV/
tuberculosis/Alzheimer’s/colon cancer/... 

...



Merci !
For more information visit

http://cytoscape.org
http://systemsbiology.fr
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