Recall our earlier example of linear irreversible reaction network with feedback inhibition
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Figure 1 - Branched metabolic pathway controlled by
a signal transduction cascade.
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Note:J=r1=r2


base case
k1=k1*1.2
k2=k2*1.2
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Conc of B, CB
0.0063 mM
0.0077 mM
0.0052 mM



r1
88.03  mM/min
97.80 mM/min
94.22 mM/min
0.55
0.35

r2
88.03  mM/min
97.80 mM/min
94.22 mM/min
0.55
0.35


Exact 




((E1)/E1
0
0.01
0.1
0.2

CB
6.289583e-003
6.357319e-003
 6.969641e-003
0.0077 

r1
88.03
88.56
93.12
97.80 

((E2)/E2
0
0.01
0.1
0.2

CB
6.289583e-003
 6.222579e-003
5.676751e-003
0.0052 

r2
88.03
88.38
91.31
94.22 
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Signal transduction cascade

FLUX CONTROL COEFFICIENTS

Kin1 activation

C(J(Kin1 activation),Kin1 activation) =  6.6711e-007

C(J(Kin1 activation),Kin1 inactivation) =  1.0000e+000

C(J(Kin1 activation),Kin2 activation) =  0.0000e+000

C(J(Kin1 activation),Kin2 inactivation) =  0.0000e+000

C(J(Kin1 activation),Enzyme activation) =  0.0000e+000

C(J(Kin1 activation),Enzyme inactivation) =  0.0000e+000

C(J(Kin1 activation),M production) =  0.0000e+000

C(J(Kin1 activation),P1 formation) =  0.0000e+000

C(J(Kin1 activation),P2 formation) =  0.0000e+000

Kin1 inactivation

C(J(Kin1 inactivation),Kin1 activation) =  6.6711e-007

C(J(Kin1 inactivation),Kin1 inactivation) =  1.0000e+000

C(J(Kin1 inactivation),Kin2 activation) =  0.0000e+000

C(J(Kin1 inactivation),Kin2 inactivation) =  0.0000e+000

C(J(Kin1 inactivation),Enzyme activation) =  0.0000e+000

C(J(Kin1 inactivation),Enzyme inactivation) =  0.0000e+000

C(J(Kin1 inactivation),M production) =  0.0000e+000

C(J(Kin1 inactivation),P1 formation) =  0.0000e+000

C(J(Kin1 inactivation),P2 formation) =  0.0000e+000

Kin2 activation

C(J(Kin2 activation),Kin1 activation) =  1.8503e-004

C(J(Kin2 activation),Kin1 inactivation) = -1.8503e-004

C(J(Kin2 activation),Kin2 activation) =  9.2513e-002

C(J(Kin2 activation),Kin2 inactivation) =  9.0749e-001

C(J(Kin2 activation),Enzyme activation) =  0.0000e+000

C(J(Kin2 activation),Enzyme inactivation) =  0.0000e+000

C(J(Kin2 activation),M production) =  0.0000e+000

C(J(Kin2 activation),P1 formation) =  0.0000e+000

C(J(Kin2 activation),P2 formation) =  0.0000e+000

Kin2 inactivation

C(J(Kin2 inactivation),Kin1 activation) =  1.8503e-004

C(J(Kin2 inactivation),Kin1 inactivation) = -1.8503e-004

C(J(Kin2 inactivation),Kin2 activation) =  9.2513e-002

C(J(Kin2 inactivation),Kin2 inactivation) =  9.0749e-001

C(J(Kin2 inactivation),Enzyme activation) =  0.0000e+000

C(J(Kin2 inactivation),Enzyme inactivation) =  0.0000e+000

C(J(Kin2 inactivation),M production) =  0.0000e+000

C(J(Kin2 inactivation),P1 formation) =  0.0000e+000

C(J(Kin2 inactivation),P2 formation) =  0.0000e+000

Enzyme activation

C(J(Enzyme activation),Kin1 activation) =  2.5006e-005

C(J(Enzyme activation),Kin1 inactivation) = -2.5006e-005

C(J(Enzyme activation),Kin2 activation) =  1.2503e-002

C(J(Enzyme activation),Kin2 inactivation) = -1.2503e-002

C(J(Enzyme activation),Enzyme activation) =  1.3405e-002

C(J(Enzyme activation),Enzyme inactivation) =  9.8660e-001

C(J(Enzyme activation),M production) =  0.0000e+000

C(J(Enzyme activation),P1 formation) =  0.0000e+000

C(J(Enzyme activation),P2 formation) =  0.0000e+000

Enzyme inactivation

C(J(Enzyme inactivation),Kin1 activation) =  2.5006e-005

C(J(Enzyme inactivation),Kin1 inactivation) = -2.5006e-005

C(J(Enzyme inactivation),Kin2 activation) =  1.2503e-002

C(J(Enzyme inactivation),Kin2 inactivation) = -1.2503e-002

C(J(Enzyme inactivation),Enzyme activation) =  1.3405e-002

C(J(Enzyme inactivation),Enzyme inactivation) =  9.8660e-001

C(J(Enzyme inactivation),M production) =  0.0000e+000

C(J(Enzyme inactivation),P1 formation) =  0.0000e+000

C(J(Enzyme inactivation),P2 formation) =  0.0000e+000

M production

C(J(M production),Kin1 activation) =  2.0860e-007

C(J(M production),Kin1 inactivation) = -2.0860e-007

C(J(M production),Kin2 activation) =  1.0430e-004

C(J(M production),Kin2 inactivation) = -1.0430e-004

C(J(M production),Enzyme activation) =  1.1182e-004

C(J(M production),Enzyme inactivation) = -1.1182e-004

C(J(M production),M production) =  9.9542e-001

C(J(M production),P1 formation) =  4.1963e-003

C(J(M production),P2 formation) =  3.8229e-004

P1 formation

C(J(P1 formation),Kin1 activation) =  4.3592e-006

C(J(P1 formation),Kin1 inactivation) = -4.3592e-006

C(J(P1 formation),Kin2 activation) =  2.1796e-003

C(J(P1 formation),Kin2 inactivation) = -2.1796e-003

C(J(P1 formation),Enzyme activation) =  2.3367e-003

C(J(P1 formation),Enzyme inactivation) = -2.3367e-003

C(J(P1 formation),M production) =  9.9542e-001

C(J(P1 formation),P1 formation) =  8.7691e-002

C(J(P1 formation),P2 formation) = -8.3112e-002

P2 formation

C(J(P2 formation),Kin1 activation) = -4.5352e-005

C(J(P2 formation),Kin1 inactivation) =  4.5352e-005

C(J(P2 formation),Kin2 activation) = -2.2676e-002

C(J(P2 formation),Kin2 inactivation) =  2.2676e-002

C(J(P2 formation),Enzyme activation) = -2.4310e-002

C(J(P2 formation),Enzyme inactivation) =  2.4310e-002

C(J(P2 formation),M production) =  9.9542e-001

C(J(P2 formation),P1 formation) = -9.1231e-001

C(J(P2 formation),P2 formation) =  9.1689e-001
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