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Loz Alamos Networks?

The cell is not regular

- Many different components *
- A variety of interactions
- Not a lattice! Gy

System as a whole:
network!

Systems BT

- Data on system level
- Methods and focus shift
- Asking for statistical physics
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‘LosAlamos Networks in life

E5T.1543

N }/Q\{. )

Biology

- Genetic regulation
—> Protein-protein interactions

- Food webs
— Neuron networks

Food Web of Smallmouth Bass
Little Rock Lake (Cannibal)
Y

1st Tropic Level
Mostly Phytoplankton 2nd Trophic Level
Many Zooplankton
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“Los Alamos Networks in life

E5T.1543

ACETYL-CoA
MALONATE

OXALO- S ~ CoA-S._ O

ACETATE ]
GLYCYL- CH,

IRNA

¥ = .
ESl’(:CINATE ) ~ Q,rr’
T
FUMARAT‘E)E,%)SSSEAENASE COOH| CoA-sH)s <\ {  5-AMINOLEVULINATE

— 3 : Pi 31 GLYCINE SYNTHASE
~ - -
« 7T YT [ succinyL
?H, [ ] \\ & CoA COOH increased 1n acute
FADH,-E FAD-E |Coom| & GTP(ITP) = H,C-NH intermittent porph:
CoA-SH N 07§ S~CoA : 2 5-AMINO-
- H 1F ; LEVULINATE SYNTHASI

GDP([DP)
ACCEPTOR ACC - H, ¥ hv (in plan
(UBIQUI-  (UBIQUI- SUCCINYL-CoA- 44 w (in plants

NONE) NOL N LIGASES HEME and photo

bacteria
N, ©
~ N » ,FAD« #NADH

N NADH N

FORMATE N 't FOR YL\ DIHYDRO-

DEHYDRO- >~ >
GENASE
(CYTOCHROME)
ML’R;’B(H’; ~
PTERIN }
2 Cytb Fet? \\ \\
FORMYL- FORMYL- \ ¥

CoA
CoA  Lype FORMATE

~o-S-CoA LASE (Ox -OH
T A XX — ;
e aie, gl B
‘> H,0O CoA-S A
I OXALATE 'F CcO,
| DECARBOXY-
LASE ||

CO, <= OXALYL-CoA
I| DECARBOXY- l[
I} LASE

~

OXALATE-CoA-TRANSFERASE

2-OXO-GLUTARATE SYNTHASE

LIPO-

DRO- \
GENASE\

Deficient
yper

<Aalura

PYRUVATE

7

ALANINE
GLYOXYLATE
TRANS- |
AMINASE I NADH

E




a

E5T.1543
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(=" Do these networks hav

G ENASE

anything in common

1st Tropic Level
Mostly Phytoplankton

Los Alamos Networks in life

b ~F—S -
Smallmouth Bass
(Cannibal)

)}

2nd Trophic Level
Many Zooplankton
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Losplames Degree distribution

E5T.1543

Not random networks! P
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‘LodAlamos Clustering

Clustering coefficient

—> High average in real networks
- Scale-free model: C ~ (In N) /N

Modular organization

—> protein complexes
—> regulatory modules
- pathways
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E5T.1543

MODULAR AND SCALE-FREE? ‘
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Hierarchical model

100 : T

A\
10" °
107
10—3_

—_—

< 0k
&10

10-5_

10-6_

10-7 B \\
R

1-4 | | |
10° 10" 10° 10*  10* 10
k

10%5




Pa

- = [ | [ |
waeme:  Hierarchy in Biology
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Protein-protein interaction Regulatory networks
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esaemes  The metabolism of E. Coli

E5T.1543

Pathway before cleaning Pathway after cleaning

Biochemical reduction

Mg2+
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UTP

|

ATP | » NH,"

6342 M g2+
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¥
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=aeme: Finding the modules

E5T.1543

Hierarchical clustering

—> Similarity matrix

A | B
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Pyrimidine metabolism
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