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WHY SYSTEMS BIOLOGY?
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On the technology side (PUSH): Capabilities for hlg-\
throughput data gathering that have made us aware
that biological networks have many more components
than we previously surmised.

On the biology side (PULL): The realization that to the
extent that we don’t characterize biological systems
guantitatively in their full complexity, the scope and
accuracy of our understanding of those systems will be
compromised. (in classical experimental terms, the
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SYSTEMS BIOLOGY VS. TRADITIONAL CELL
AND MOLECULAR BIOLOGY
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Experimental techniques in systems biology are§

high throughput.

Intensive computation is involved from the start in
systems biology, in order to organize the data
Into usable computable databases.

Exploration in traditional biology proceeds by
successive cycles of hypothesis formation and
testing; data accumulates during these cycles.




GENOMICS, PROTEOMICS & SYSTEMS BIOLOGY
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AIMS OF SYSTEMS BIOLOGY
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Tier 1: Interactome

= Which molecules talk to
each other in networks?

Tier 2. Deterministic &
= What is the average case .
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Tier 3: Stochastic a00d————————
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AIMS OF SYSTEMS BIOLOGY
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e Tier2 & 3
— Deterministic: Behavior of

system with respect to 3 o]
time is predicted with o f
certainty given initial Y S )

conditions
— Stochastic: Dynamics




AIMS OF SYSTEMS BIOLOGY
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Ti e r 2 & 3 Table 1. Examples of interlinked positive feedback loops in biological regulation. —
System Positive feedback loops
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AIMS OF SYSTEMS BIOLOGY
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Deterministic A7 ==
= Ordinary differential equations = f(j’)
(ODE’s) dt
= Concentration as a function of
time only
= Partial differential equations 5
(PDE’s) o0 _ po°C _ o0  p
= Concentration as a function of Ot 3:1:2 Oz

space and time
Stochastic
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