
d [Perm]

dt
=

VtP × A1 × [CCn]

A1 × [CCn] + (R1 × [PTn])d + (RR1 × [Pn])d + 1
− DPm × [Perm]

[Perm] + KPm

−Dm × [Perm]

d [Pn]

dt
=

DTn × [PTn]

[PTn] + KTn

− DPn × [Pn]
c

KPn
c + [Pn]

c −Dn × [Pn]

d [CCc]

dt
= VCC × [CLKc]− VdCC × [CCc]−

DCCc × [CCc]

[CCc] + KCCc

−Dp × [CCc]−
Nc× [CCc]

e

KNc
e + [CCc]

e

d [TIM]

dt
= TT × [Timm]− DTc × [TIM]

[TIM] + KTc

−Dp × [TIM]− VPT × [PD]× [TIM] + VdPT × [PTc]

d [CCn]

dt
=

Nc× [CCc]
e

KNc
e + [CCc]

e −
DCC × [CCn]

[CCn] + KCC

−Dn × [CCn]

[AllPER] = [PER] + [PD] + [PTc] + [PTn] + [Pn]

[AllCLK] = [CLKc] + [CCc] + [CCn]

d [PER]

dt
= TP × [Perm]− DPc × [PER]

[PER] + KPc

−Dp × [PER]− VPD × [PER] + VdPD × [PD]

d [Clkm]

dt
=

VtClk(CT + Kc1 × [PDPn])

CT + Kc3 × [PDPn] +
(

CR×[VRIn]
1+Kc2×[PTn]

)f
+ 1

− DCm × [Clkm]

[Clkm] + KCm

−Dm × [Clkm]

d [Timm]

dt
=

VtT × A2 × [CCn]

A2 × [CCn] + (R2 × [PTn])d + (RR2 × [Pn])d + 1
− DTm × [Timm]

[Timm] + KTm

−Dm × [Timm]

d [Vrim]

dt
=

VtV × A3 × [CCn]

A3 × [CCn] + (R3 × [PTn])d + (RR3 × [Pn])d + 1
− DVm × [Vrim]

[Vrim] + KVm

−Dm × [Vrim]

d [PTn]

dt
=

N [PTc]
b

KN
b + [PTc]

b −
DTn × [PTn]

[PTn] + KTn

−Dn × [PTn]

d [PD]

dt
= VPD × [PER]− VdPD × [PD]− DPD × [PD]a

KPD
a + [PD]a

−Dp × [PD]− VPT × [PD]× [TIM] + VdPT × [PTc]

d [VRIn]

dt
= TV × [Vrim]− DVn × [VRIn]

[VRIn] + KVn

−Dn × [VRIn]

d [Pdpm]

dt
=

VtPDP × A4 × [CCn]

A4 × [CCn] + (R4 × [PTn])d + (RR4 × [Pn])d + 1
− DPDPm × [Pdpm]

[Pdpm] + KPDPm

−Dm × [Pdpm]
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d [PDPn]

dt
= TPDP × [Pdpm]− DPDPn × [PDPn]

[PDPn] + KPDPn

−Dn × [PDPn]

[AllTIM] = [TIM] + [PTc] + [PTn]

d [PTc]

dt
= VPT × [PD]× [TIM]− VdPT × [PTc]−

N [PTc]
b

KN
b + [PTc]

b −Dp × [PTc]

d [CLKc]

dt
= TC × [Clkm]− DCLKc × [CLKc]

[CLKc] + KCLKc

−Dp × [CLKc]− VCC × [CLKc] + VdCC × [CCc]
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