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(a) Basic Elements of Metabolic Networks

Transport Phospho- Glucose-P
glucomutase isomerase
Glucosel1P | v, > Glucose6P | O v, :> Fructose6P
Metabolite Reaction Metabolite  Reaction Metabolite

(b) Design of Structured Dynamic Models

e e
1P [l v, [B>| aeP H v, :f? F6P

1. Setting system limits [
extern L System | extern
2. Balancing iG6p: v~V
dr
3. Assignment of Pinas,i “GIP Vinax,2 -G6P
. . Vi=—7"-7-— =
Kinetics ' Ky +GIP 2" Ko +G6P
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Table 2.4 Different reaction networks and their stoichiometric matrices®.

Network Stoichiometric matrix
-1
-1
N1 S;+S,+S; +» S;+2Ss N=|-1
1
2
=1 0/ 0 0
01-10 0
N2 LS1&SQLSS&S4ED N= 00" T =10
00 0 1-1
Va
N3 i‘.s‘/\; N (= =T)
Vi Va Va
_'31“—’282 Sz_> 1 -1 0 -1
N4 Iv" N=|0 2 -1 o0
0 0 0 1

v 3 1 -1 -1

N5 —> S, s 0 =1 i1
s 0 1 -1
‘Ek;'sz
v, Vv,
—S. —
3 1-1 0 0 0
7o Tllefo=1 ito
e S, °8, Nl oli%s o
tvu‘ 000 01
Ve Ss

“Note that external metabolites are neither drawn in the network nor included in the stoichiometric

matrix. Thin arrows denote reactions, bold arrows denote activation.
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ADP
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ATP  ADP ATP ATP  ADP

V v v
Glucose \i/‘, Gluc-6-p === Fruc-6-PM> Fruc-1,6-Pzi>

vV Vv V
ADP —— ATP ADP —» ATP ATP+AMP§=8k 2ADP

R=n - ie=c3is] e

R SEAEAT I 1 -1-10 0 0 0 O
Gluc-6-P 0 0 1 -1 0 0 0 O
Fruc-6-P 0 0 0 1 -1 0 0 0
Fruc-1, 6-P, N =

ATP -1 -1 0 -1 0 1 -1 -1
ADB 1 1 0 1 0 -1 1 2
AMP 0O 0 0 0 0 0 0 -1
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Do g
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S, <> S <« 25, <% S, S, «%s 5 Yy 25 %y g
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X AIAE T v, mT it . B o OB AN ST IS, MIS,, SpMS,, SIS,
k., M TAMBRIIEN, A

(1Y 0) (-1 (-1 1 (1) (-1

vAzl O||=1||-1||0 ﬂlvB_l 0|| O
1Mol =all=1]l0 1110l 0 [
o/l1/l1)lo){-1)|=1 0)l1){-1)| =1
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Do g

Elementary Flux Modes

Vi Vo Vs —_— —> —> —_—r — || — | — —
Sy S, *> S, 5 | l l
-
— — <— -—, —— || —-= = —
S, | t t
2 Vs Vs
S, > S, > S, > S, —_— —> —> —»l—— _l <—
-
-« <+ —, —— || = —
S, I t t

© 2010 Wiley-VCH, Weinheim
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@ -t (Flux Balance Analysis)
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indep

dep indep
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E{o
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