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Robustness Analysis of Signaling Transduction
Networks Based on M onte - CarloM ethod

. 1,2 . 1 1 1
JA Jian - fang'",L U Tai - yuan , YUE Hong ,WANG Hong
(1 Institute of A utomation, Chinese A cademy of Sciences, Beijing 100080, Ching

2 Depariment of A utomation, North University of China, Taiyuan Shanxi 030051, China)

ABSTRACT: The dynamic behaviorsof cell systam were deeply affected by structural complexity of cell signal
transduction neworks and uncertainty of Kinetics paraneters How to quantitatively deteminate the relation
betveen systan behaviors and paraneters variationswas an important problen of systans biology In order to
study robustness of NF - KB signal transduction neworks, the parameters of systen model were assigned
aubject o stochastic distributions Then, robustness of systen output signal NF - KBn with regpect o 64
parameters variations and amplitude variation of step input signal IKK was studied by means of Monte - Carlo
method The simulation results demonstrate that the oscillation behavior of system output signal NF - KBn is
closely relative to 6 key rate constantswhose robustness isweak, and the anplitude variation of step input signal
IKK makes a great impact on the oscillation behavior of system output

KEYW O RD S: Signaling transduction neworks Robustness analysisMonte - Carlo method; Systens biology
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2 NF -K Bn 64

rr(k) r(k) r(k) r(k)

kI 0.2969 k17 0.3475 k33 0.3474 k49 0.3474
k2 0.4852 k18 0.3474 k34 0.2961 K50 0.3474
k3 0.3477 k19 0.4071 k35 0.3583 K51 0.3474
k4 0.3474 k20 0.3558 k36 0.2717 K52 0.3129
k5 0.3474 k21 0.3313 k37 0.3426 k53  0.4026
k6 0.3474 k22 0.3581 k38 0.3635 kb4  0.3433
k7 0.3390 k23 0.3473 k39 0.3712 K55 0.3474
k8 0.3878 k24 0.3474 k40 0.3474 K56 0.3474
k9 0.3397 k25 0.3474 k41 0.3714 K57 0.3474
k10 0.3474 K26 0.3474 k42 0.3486 k58 0.3474
k1l 0.3474 K27 0.3474 k43 0.3475 K59 0.3474
kl2 0.3474 k28 0.2711 k44 0.3474 k60 0.3474
k13 0.3474 K29 0.2380 k45 0.3474 k61 0.2968
kl4 0.3474 k30 0.3475 k46 0.3474 k62 0.3649
k15 0.3474 k31 0.3474 k47 0.3474 k63 0.3474
k16 0.3464 k32 0.3474 k48 0.3474 k64 0.3474
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