
Differential Equation System
Inverter

KULeuven



1 Global Parameters

Parameter Value Value Units
vol 7e-016
N 602299999999999980000000
kB0032 0.16667
kconst translation 0.00167
kopen 1.5
kgesloten 100

2 Rate Laws

2.1 Reaction 1

Species

Reactants Products
Gene C0061 mRNA C0061
C0012 LacI Gene C0061

C0012 LacI

Reaction Rate

v1 = ktrans LacI ·
Kmn

((C0012LacI
(vol·N) )

n
+ Kmn)

· GeneC0061 (1)

Parameters

Parameter Value Value Units
n 2
Km 1e-010
ktrans LacI 0.005

2.2 Reaction 2

Species
Reactants Products
mRNA C0061 C0061 LuxI

mRNA C0061

Reaction Rate
v2 = kB0031 · mRNAC0061 (2)

Parameters
Parameter Value Value Units
kB0031 0.167

2.3 Reaction 3

Species
Reactants Products
EnzymeComplex LuxI HSL
C0061 LuxI C0061 LuxI

Reaction Rate
v3 = kLuxHSL · C0061LuxI (3)

Parameters
Parameter Value Value Units
kLuxHSL 0.16



2.4 Reaction 4

Species
Reactants Products
mRNA C0061 sa22 degraded

Reaction Rate
v4 = mRNAC0061 · dmRNA C0061 (4)

Parameters
Parameter Value Value Units
dmRNA C0061 0.0025

2.5 Reaction 5

Species
Reactants Products
C0061 LuxI sa23 degraded

Reaction Rate
v5 = C0061LuxI · dlva (5)

Parameters
Parameter Value Value Units
dlva 0.0002814

2.6 Reaction 6

Species

Reactants Products
pT7 tag closed mRNA LacI
Gene LacI pT7 tag

Gene LacI

Reaction Rate

v6 = kmax · GeneLacI ·
pT7tag

(KT7 + pT7tag)
(6)

Parameters
Parameter Value Value Units
kmax 0.044
KT7 421

2.7 Reaction 7

Species

Reactants Products
open mRNA LacI C0012 LacI
open mRNA LacI complex open mRNA LacI

open mRNA LacI complex

Reaction Rate
v7 = kB0032 · (openmRNA LacI + openmRNA LacI complex) (7)

Parameters
Parameter Value Value Units
ktransl LacI 0.05

2.8 Reaction 8

Species
Reactants Products
closed mRNA LacI open mRNA LacI



Reaction Rate
v8 = kopen · closedmRNA LacI − kgesloten · openmRNA LacI (8)

Parameters Parameter Value Value Units

2.9 Reaction 9

Species
Reactants Products
closed mRNA LacI sa129 degraded

Reaction Rate
v9 = dgesloten mRNA LacI · closedmRNA LacI (9)

Parameters
Parameter Value Value Units
dgesloten mRNA LacI 0.004621

2.10 Reaction 10

Species
Reactants Products
open mRNA LacI sa130 degraded

Reaction Rate
v10 = dopen mRNA LacI · openmRNA LacI (10)

Parameters
Parameter Value Value Units
dopen mRNA LacI 0.0023105

2.11 Reaction 11

Species
Reactants Products
open mRNA LacI complex csa10 degraded

Reaction Rate
v11 = dopen mRNA LacI complex · openmRNA LacI complex (11)

Parameters
Parameter Value Value Units
dopen mRNA LacI complex 0.0023105

2.12 Reaction 12

Species
Reactants Products
mRNA C0061 complex LuxI
antimRNA LuxI

Reaction Rate
v12 = mRNAC0061 · antimRNALuxI · kcomplex3 (12)

Parameters
Parameter Value Value Units
kcomplex3 2.12



2.13 Reaction 13

Species
Reactants Products
mRNA RIBOKEY open mRNA LacI complex
closed mRNA LacI

Reaction Rate

v13 = kcomplex2 · mRNARIBOKEY · closedmRNA LacI − kdis2 · openmRNA LacI complex (13)

Parameters
Parameter Value Value Units
kcomplex2 57
kdis2 100

3 Equations

3.1 Species: antimRNALuxI

d[antimRNALuxI ]
dt

= −v12 (14)

3.2 Species: mRNARIBOKEY

d[mRNARIBOKEY ]
dt

= −v13 (15)

3.3 Species: pT7tag

d[pT7tag]
dt

= +v6 − v6 (16)

3.4 Species: csa10degraded

d[csa10degraded]
dt

= +v11 (17)

3.5 Species: C0012LacI

d[C0012LacI ]
dt

= +v1 − v1 + v7 (18)

3.6 Species: sa130degraded

d[sa130degraded]
dt

= +v10 (19)

3.7 Species: openmRNA LacI

d[openmRNA LacI ]
dt

= +v7 − v7 + v8 − v10 (20)

3.8 Species: closedmRNA LacI

d[closedmRNA LacI ]
dt

= +v6 − v8 − v9 − v13 (21)



3.9 Species: sa129degraded

d[sa129degraded]
dt

= +v9 (22)

3.10 Species: GeneLacI

d[GeneLacI ]
dt

= +v6 − v6 (23)

3.11 Species: GeneC0061

d[GeneC0061]
dt

= +v1 − v1 (24)

3.12 Species: mRNAC0061

d[mRNAC0061]
dt

= +v1 + v2 − v2 − v4 − v12 (25)

3.13 Species: sa22degraded

d[sa22degraded]
dt

= +v4 (26)

3.14 Species: C0061LuxI

d[C0061LuxI ]
dt

= +v2 + v3 − v3 − v5 (27)

3.15 Species: sa23degraded

d[sa23degraded]
dt

= +v5 (28)

3.16 Species: EnzymeComplexLuxI

d[EnzymeComplexLuxI ]
dt

= −v3 (29)

3.17 Species: HSL

d[HSL]
dt

= +v3 (30)

3.18 Species: complex LuxI

d[complexLuxI]
dt

= +v12 (31)

3.19 Species: openmRNA LacI complex

d[openmRNA LacI complex]
dt

= +v7 − v7 − v11 + v13 (32)



4 Compartments

4.1 Inverter

Species Initial Amount Initial Amount Units
antimRNA LuxI 0
mRNA RIBOKEY 0
pT7 tag 0
csa10 degraded 0
C0012 LacI 0
sa130 degraded 0
open mRNA LacI 0
closed mRNA LacI 0
sa129 degraded 0
Gene LacI 1
Gene C0061 1
mRNA C0061 0
sa22 degraded 0
C0061 LuxI 0
sa23 degraded 0
EnzymeComplex LuxI 0
HSL 0
complex LuxI 0
open mRNA LacI complex 0


