Differential Equation System

Inverter
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1 Global Parameters

Parameter Value

Value Units

vol 7e-016

N 602299999999999980000000

kBoos2 0.16667
kconst,tr(znslation 0.00167
Kopen 15
kgesloten 100

2 Rate Laws

2.1 Reaction1

Reactants Products

Species

Gene_C0061 | mMRNA_C0061
C0012_Lacl Gene_C0061
C0012_Lacl

Reaction Rate

U1

Km"

- Genecoosl

- ktrans Lacl *
- COOI2LQC[ n n

((

Parameter

Value Value Units

n
Km

ktrans,LacI

Parameters

1le-010
0.005

2.2 Reaction 2

Reactants

Products

Species | mMRNA_C0061

C0061 _Luxl
MRNA_C0061

Reaction Rate

v = kBoos1 - MRN Acooet

Parameters

2.3 Reaction 3

Parameter | Value | Value Units
kBOOSl 0.167
Reactants Products

Species | EnzymeComplex_Lux| | HSL

C0061_LuxI

C0061_Luxl

Reaction Rate

v3 = kruzmst - C0061 1,1

Parameter

Value | Value Units

Parameters
kLuacHSL

0.16

(1)

(@)

®3)



2.4 Reaction4

Reactants Products
MRNA_C0061 | sa22_degraded

Species

Reaction Rate
vg = MRN Acoos1 - dmRNA_C0061

Parameter Value Value Units

Parameters
dmRrRNA_coos1 | 0.0025

2.5 Reaction 5

Reactants Products
C0061_Luxl | sa23_degraded

Species

Reaction Rate
U5 = C0061Luzf : dlva

Parameter | Value Value Units

Parameters diva 0.0002814

2.6 Reaction 6

Reactants | Products

pT7_tag closed_mRNA_Lacl
Gene_Lacl | pT7_tag

Gene_Lacl

Species

Reaction Rate
pT?tag

(KT’? + pT7tag)

V6 = Kmaz - Generqer -

Parameter | Value | Value Units
Parameters | kaz 0.044
Ky 421

2.7 Reaction?7

Reactants Products
open_mRNA_Lacl C0012_Lacl

open_mRNA _Lacl_complex | open_.mRNA_Lacl
open_mRNA _Lacl_complex

Species

Reaction Rate
U7 = kBOO32 : (OpenmRNA,LacI + OpenmRNA,Lachomplex)

Parameter | Value | Value Units

Parameters
ktromsl,LacI 0.05

2.8 Reaction 8

Reactants Products
closed_.mRNA_Lacl | open_.mRNA_Lacl

Species

(4)

(5)

(6)

(7)



Reaction Rate
Vg = kopen : ClosedmRNA,LacI - kgesloten * OPENmMmRN A_Lacl

Parameters | Parameter | Value | Value Units

2.9 Reaction 9

Reactants Products
closed_ mRNA_Lacl | sal29_degraded

Species

Reaction Rate
vg = dgesloten,mRNAfLaCI - closed RN A_Lacl

Parameter Value Value Units

Parameters dgesiotenmRNA_Lact | 0.004621

2.10 Reaction 10

Reactants Products

SPecies |- en mRNA Lacl | sa130 degraded

Reaction Rate
V10 = dopen,mRNA,LacI * OPENmM RN A_Lacl

Parameter Value Value Units

Parameters dopen-mRNA_Lact | 0.0023105

2.11 Reaction 11

Reactants Products
open_mRNA_Lacl_complex | csalO_degraded

Species

Reaction Rate
v11 = dope'rL,mRN A_Lacl complex * OPENm RN A_Lacl complex

Parameter Value Value Units

Parameters
dopen,mRNA,Lachomplex 0.0023105

2.12 Reaction 12

Reactants Products
Species | MRNA_C0061 | complex LuxI
antimRNA _LuxI

Reaction Rate
v12 = mMRN Acooe1 - antimBRN Apyzr - kcomple:rii

Parameter | Value | Value Units

Parameters
kcomplex3 212

(8)

(9)

(10)

(11)

(12)



2.13 Reaction 13

Rea

ctants

Products

Species | MRNA_RIBOKEY
closed_mRNA _Lacl

open_mRNA _Lacl_complex

Reaction Rate

kcomple:ﬂ2 -mRNARipokEY - closedmRNA_Lacl — Kais2 - OPENm RN A_Lacl complex

V13 =
Parameter | Value | Value Units
Parameters | kcompiea2 57
Kdis2 100
3 Equations
3.1 Species: antimRNALuxI
dlantim RN Apuer] B
dt -
3.2 Species: mMRNARIBOKEY
d[mRNARIBOKEY]
= —v13
dt
3.3 Species: pThag
dlpT T,
P Tis) _ o
3.4 Species: csaldegraded
d 10 egraae
[esa difg ded] = +v11
3.5 Species: C0012acl
d 1274c
7[000 Lac] =4v1 —v1+vr
dt
3.6 Species: sal3@egraded
d 130 egrade
- di‘ proded = 410
3.7 Species: opermRNA _Lacl
d[openmRN A_LacI] — vr— vr 4 Vs — g
dt
3.8 Species: closethRNA Lacl

d[closedmrN A_Lacl]

dt

= +vg —vg — Vg — V13

(13)

(14)

(15)

(16)

17)

(18)

(19)

(20)

(21)



3.9 Species: sal2flegraded

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

Species:

Species:

Species:

Species:

Species:

Species:

Species:

Species:

Species:

Species:

d [sal 29degraded]

di -
Gentacl
d[GeZEL“d] = +v6 — Vg
Gen€0061
CZ[GQ?W = fv1 — v
MRNAC0061
d[mRJ\;;‘lcoom] = 401 + Vg — Vg — Vg — V1o
sa2degraded
d[sa22;§9"“d€d] = 14
C006L1uxI
‘”COOC?IW = tv2+ U3 — U3 — Vs
sa28egraded

d[5a23degraded]

dt -

EnzymeComplekuxI

d[EnzymeComplex 1)

dt -
HSL
d[HSL] o
a0
complex Luxl

d[complex LuxI]
dt

= 4v12

opemRNA _Lacl _complex

d[openmRNA,Lachomple:p]
dt

= t+v7 —v7 — V11 + V13

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)



4 Compartments

4.1 Inverter

Species Initial Amount | Initial Amount Units

antimRNA _LuxI 0
MRNA_RIBOKEY 0
pT7_tag 0
csal0_degraded 0
C0012_Lacl 0
sal30_degraded 0
open_mRNA_Lacl 0
closed_-mRNA _Lacl 0
sal29_degraded 0
Gene_Lacl 1
Gene_C0061 1
MRNA_C0061 0
sa22_degraded 0
C0061_Luxl 0
sa23_degraded 0
EnzymeComplex_Luxl 0
HSL 0
complex Luxl 0
open_.mRNA_Lacl_complex | O




