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* Systems Biology: why?

* Systems Biology: what?

& * Examples:

Pattern formation

Simpler than complexity; more complex than simple

Robustness
Differential network-based drug targeting

The silicon/virtual human
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We can see the all the pixels of the pipe, but
this is not the essence of the pipe itself:
It is a lifeless image

* Examples:
— Pattern formation
— Simpler than complexity; more complex than simple
— Robustness
— Differential network-based drug targeting

— The silicon/virtual human

e arises not just in the isolated molecules
heir dynamic communieation

Jan Steen

e Art of Biology

{ESTER,

'd rather have a less pre_gq:iése image .
onveys more of the essence

Systems Biology
needs new, creative
ways of looking at
biological networks

Picasso




Systems Biology

the Science
of emergence
of function in interactions

The Arts (?)

Nontrivial ways of
representing & creating
thereby understanding

non-material reality

Systems Biology

the Science
of emergence
of function in interactions

S g -
b An example: The principle of

lecular Biolegy

DNA determines mRNA ;
determines protein
determines function
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*All cells have the same DNA

*\What causes the
differentiation, sharp
transitions, Iteg;l_aion?
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=Jim Haseloff (self organization)

-Boris Adryan (next talk)

==~ Genomics: a bag of genes
functional complexity?

See earlier
presentations by
Madan Babu and

Chris Hunter
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Or somehow,
simplicity?
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Miniature encyme assa

"._'.‘ : . MANCHESTER
ince living organisms are .
networks

ad to understand them as networks,
use not just any way of networking works

A consensus yeast metabolic network reconstruction
obtained from a community approach to systems

biology
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efficient
Nor simplest
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Some taste molecules
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Mudel Database

Dynamic robustness of The silicon cell Core models  Demo models . . ...
ISOIated processes = 1 The Silicon Cell: detailed metabolic models

Is the dynamic
robustness in
networks larger?

B Robustness of vital flux of Trypanosomes in silico
vis-a-vis perturbation of various glycolytic steps

I———— .
Robustness Question: -
alal g
42 Is robustness higher (than 1) * Networks of Life =~
42 in networks of living cells? B I enhance
1546

Answer: C | _ robustness

Yes, most robustnesses
in networks in living
organisms are large;
average is 468 here

0
Eymes in pathway

And, by the way

We discovered a drug target....
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Robustness of vital flux of Trypanosomes vis-3-
vis perturbation of various glycolytic steps
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