
 

 

Additional file 3 Biochemical reactions and Parameters for the computational model (adapted from [1]) 

   

Biochemical reactions Parameters Notes 

[R]+[JAK]↔[RJ] k1=100 

Adapted from Yamada’s model [1]. 

k_1=0.05 

[IFN-γ]+[RJ] ↔ [IFNRJ] k2=20 

k_2=0.02 

2[IFNRJ] ↔ [IFNRJ2] k3=40 

k_3=0.2 

[IFNRJ2]→[IFNRJ2*] k4=0.005 

[IFNRJ2*]+[STAT1c] ↔ [IFNRJ2*-STAT1c] k5=8 

k_5=0.8 

[IFNRJ2*-STAT1c]→[IFNRJ2*]+[STAT1c*] k6=0.4 

[IFNRJ2*]+[STAT1c*]↔[IFNRJ2*-STAT1c*] k7=5 

k_7=0.5 

2[STAT1c*]↔[STAT1c*-STAT1c*] k8=20 

k_8=0.1 

[IFNRJ2*]+[SHP-2] ↔[IFNRJ2*-SHP-2] k9=1 

k_9=0.2 

[IFNRJ2*-SHP-2]→[IFNRJ2]+[SHP-2] k10=0.003 

[PPX]+[STAT1c*]↔[PPX-STAT1c*] k11=1 

k_11=0.2 

[PPX-STAT1c*]→[PPX]+[STAT1c] k12=0.003 

[PPX]+[STAT1c*-STAT1c*]↔[PPX-STAT1c*-
STAT1c*] 

k11=1 

k_11=0.2 

[PPX-STAT1c*-STAT1c*]→[PPX]+[STAT1c-
STAT1c*] 

k12=0.003 

[STAT1c]+[STAT1c*]↔[STAT1c-STAT1c*] k13=0.0002 

k_13=0.2 

[STAT1c*-STAT1c*]→[STAT1n*-STAT1n*] k14 =0.005 

2[STAT1n*]↔[STAT1n*-STAT1n*] k7=5 

k_7=0.5 

[PPN]+[STAT1n*]↔[PPN-STAT1n*] k15 =1 

k_15 = 0.2 

[PPN-STAT1n*]→[PPN]+[STAT1n] k16 =0.005 

[PPN]+[STAT1n*-STAT1n*]↔[PPN-
STAT1n*-STAT1n*] 

k15 =1 

k_15 = 0.2 

[PPN-STAT1n*-STAT1n*]→[PPN]+[STAT1n-
STAT1n*] 

k16 =0.005 

[STAT1n]+[STAT1n*]↔[STAT1n-STAT1n*] k13=0.0002 

k_13=0.2 

[STAT1n]→[STAT1c] k17 =0.05 

d[SOCS1_mRNAn]/dt =k18+k18a[STAT1n*-
STAT1n*]/(k18b+[STAT1n*-STAT1n*]) 

k18=1×10
-9

 Basal transcription rate of SOCS mRNA, fitted. 

k18a = 0.002 nM/s Maximal SOCS1 mRNA transcription rate activated 
by STAT1, fitted. 

k18b = 400 nM 

Adapted from Yamada’s model [1]. 

[SOCS1_mRNAn]→[SOCS1_mRNAc] k19 = 0.001 

d[SOCS1]/dt = k20[SOCS1_mRNAc] k20 = 0.01 

[SOCS1]+[IFNRJ2*]↔[SOCS1-IFNRJ2*] k21=20 

k_21=0.1 
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*Initial condition: [R] =12nM, [Jak]=12nM, [SHP-2]=100nM, [PPX]=50nM and [PPN]=60nM 

* The first and second order rate constants are represented in units of second-1 and 106 molar-1 second-1, 

respectively.  
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Biochemical reactions Parameters Notes 
d[SOCS1_mRNAc]/dt= -
k22[SOCS1_mRNAc] 

k22 =0.0008 SOCS1 mRNA degradation rate, fitted. 

d[SOCS1]/dt= -k23[SOCS1] k23 =0.00013 SOCS1 has a half-life of 1.5 hours [2]. 

[STAT1c]+[SOCS1-IFNRJ2*]↔[SOCS1-
IFNRJ2*-STAT1c] 

k5=8 

Adapted from Yamada’s model [1]. 

k_5=0.8 

[SHP-2]+[SOCS1-IFNRJ2*-
STAT1c]↔[SOCS1-IFNRJ2*-STAT1c-SHP-
2] 

k9=1 

k_9=0.2 

[SOCS1-IFNRJ2*-STAT1c-SHP-
2]→[SOCS1]+[IFNRJ2]+[STAT1c]+[SHP-2] 

k10=0.003 

[SOCS1-IFNRJ2*-STAT1c-SHP-
2]→[IFNRJ2*-STAT1c-SHP-2] 

k23 =0.00013 SOCS1 has a half-life of 1.5 hours [2]. 

d[X]/dt=k24a[IFN-γ]/(k24b+[IFN-γ])-k_24[X] k24a=5×10
-6

 nM/s  Maximal X expression rate stimulated by signal, 
fitted. 

k24b=0.016 nM Michaelis-Menten constant, fitted. 

k_24=0.0002 X degradation rate, fitted. 

d[STAT1_mRNA]/dt=k25+k25a[X]/(k25b+[X])
-k_25[STAT1_mRNA] 

k25=2×10
-9

 STAT1 basal transcription rate, fitted. 

k25a=8×10-4 nM/s Maximal STAT1 transcription rate stimulated by X, 
fitted. 

k25b=0.4 nM Michaelis-Menten constant, fitted. 

k_25=0.000035 STAT1 mRNA has a half-life of about 7.4 hours [3]. 

d[STAT1]/dt=k26[STAT1_mRNA]-
k_26[STAT1] 

k26=0.01 STAT1 translation rate, fitted. 

k_26=0.000012 STAT1 has a half-life of 16 hours[2]. 

d[IRF1_mRNA/dt=k27a[STAT1n*-
STAT1n*]/(k27b+[STAT1n*-STAT1n*])-
k_27[IRF1_mRNA] 

k27a=0.004 nM/s Fitted 

k27b=400 Fitted 

k_27=0.00016 IRF1 mRNA has a half-life of 1.2 hours[3]. 

d[IRF1]/dt=k28[IRF1_mRNA]-k_28[IRF1] k28=0.01 Fitted 

k_28=0.00038 IRF1 has a half-life of about 30 minutes[4]. 
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