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1 Global Parameters

Parameter Value Value Units
vol 7e-016
N 602299999999999980000000
kB0032 0.16667
translationLuxR 0.038889

2 Rate Laws

2.1 Reaction 1

Species
Reactants Products
mRNA LuxR C0062 LuxR

mRNA LuxR

Reaction Rate
v1 = mRNALuxR · translationLuxR (1)

Parameters Parameter Value Value Units

2.2 Reaction 2

Species
Reactants Products
C0062 LuxR sa38 degraded

Reaction Rate
v2 = C0062LuxR · dLuxR (2)

Parameters
Parameter Value Value Units
dLuxR 9.627e-005

2.3 Reaction 3

Species
Reactants Products
HSL LuxR complex HSL

Reaction Rate
v3 = HSLLuxR complex · dcomplex (3)

Parameters
Parameter Value Value Units
dcomplex 9.627e-005

2.4 Reaction 4

Species

Reactants Products
Gene LuxR mRNA LuxR
CIIP22 Gene LuxR
HSL LuxR complex CIIP22

HSL LuxR complex



Reaction Rate

v4 = ktranscr ·GeneLuxR ·
Km2

CIIP22

(Km2
CIIP22 + CIIP222)

· (
(HSLLuxR complex

(vol·N) )
hill

(Kmhill
LuxR + (HSLLuxR complex

(vol·N) )
hill

)
+

kl

ktranscr)
(4)

Parameters

Parameter Value Value Units
ktranscr 0.003
Km 0.1099
KmCIIP22 0.1099
KmLuxR 4.05e-006
hill 2.08
kl 0.0005

2.5 Reaction 5

Species
Reactants Products
HSL EnzymeComplex
lactonase

Reaction Rate
v5 = HSL · lactonase · ka1 (5)

Parameters
Parameter Value Value Units
ka1 0.1

2.6 Reaction 6

Species
Reactants Products
EnzymeComplex hydroxyacid

lactonase

Reaction Rate
v6 = EnzymeComplex · kcat (6)

Parameters
Parameter Value Value Units
kcat 29

2.7 Reaction 7

Species
Reactants Products
EnzymeComplex HSL

lactonase

Reaction Rate
v7 = EnzymeComplex · kd1 (7)

Parameters
Parameter Value Value Units
kd1 188428.3

2.8 Reaction 8

Species
Reactants Products
HSL sa72 degraded



Reaction Rate
v8 = dHSL · HSL (8)

Parameters
Parameter Value Value Units
dHSL 1.02e-006

2.9 Reaction 9

Species
Reactants Products
mRNA LuxR sa64 degraded

Reaction Rate
v9 = dmRNA LuxR · mRNALuxR (9)

Parameters
Parameter Value Value Units
dmRNA LuxR 0.00227

2.10 Reaction 10

Species

Reactants Products
Gene ccdB mRNA ccdB
HSL LuxR complex Gene ccdB
CIIP22 HSL LuxR complex

CIIP22

Reaction Rate

v10 = fstop ·ktranscr ·GeneccdB ·
Km2

CIIP22

(Km2
CIIP22 + CIIP222)

·(
(HSLLuxR complex

(vol·N) )
hill

(Kmhill
LuxR + (HSLLuxR complex

(vol·N) )
hill

)
+

kl

ktranscr)

(10)

Parameters

Parameter Value Value Units
Km 4.05e-006
k1 0.0025
hill 2.08
KmCIIP22 0.1099
KmLuxR 4.05e-006
kl 0.000504
ktranscr 0.003
fstop 0.4

2.11 Reaction 11

Species
Reactants Products
mRNA ccdB P1010 ccdB

mRNA ccdB

Reaction Rate
v11 = mRNAccdB · kCcdb (11)

Parameters
Parameter Value Value Units
kCcdb 0.038



2.12 Reaction 12

Species
Reactants Products
mRNA ccdB sa44 degraded

Reaction Rate
v12 = mRNAccdB · dmRNA ccdB (12)

Parameters
Parameter Value Value Units
dmRNA ccdB 0.00231

2.13 Reaction 13

Species
Reactants Products
P1010 ccdB sa45 degraded

Reaction Rate
v13 = P1010ccdB · dCcdB (13)

Parameters
Parameter Value Value Units
dCcdB 0.000289

2.14 Reaction 14

Species
Reactants Products
HSL extracellular HSL

Reaction Rate
v14 = (HSL − [extracellularHSL]) · diffrate (14)

Parameters
Parameter Value Value Units
diffrate 0.4

2.15 Reaction 15

Species
Reactants Products
C0062 LuxR HSL LuxR complex
HSL

Reaction Rate
v15 = C0062LuxR · HSL · ka − HSLLuxR complex · kd (15)

Parameters
Parameter Value Value Units
ka 100
kd 42100

2.16 Reaction 16

Species
Reactants Products
extracellular HSL sa70 degraded

Reaction Rate
v16 = [extracellularHSL] · dHSL ex (16)



Parameters
Parameter Value Value Units
dHSL ex 0.0025

3 Equations

3.1 Species: GeneLuxR

d[GeneLuxR]
dt

= +v4 − v4 (17)

3.2 Species: sa64degraded

d[sa64degraded]
dt

= +v9 (18)

3.3 Species: mRNALuxR

d[mRNALuxR]
dt

= +v1 − v1 + v4 − v9 (19)

3.4 Species: C0062LuxR

d[C0062LuxR]
dt

= +v1 − v2 − v15 (20)

3.5 Species: sa38degraded

d[sa38degraded]
dt

= +v2 (21)

3.6 Species: GeneccdB

d[GeneccdB]
dt

= +v10 − v10 (22)

3.7 Species: mRNAccdB

d[mRNAccdB]
dt

= +v10 + v11 − v11 − v12 (23)

3.8 Species: sa44degraded

d[sa44degraded]
dt

= +v12 (24)

3.9 Species: sa72degraded

d[sa72degraded]
dt

= +v8 (25)

3.10 Species: HSL

d[HSL]
dt

= +v3 − v5 + v7 − v8 − v14 − v15 (26)

3.11 Species: P1010ccdB

d[P1010ccdB]
dt

= +v11 − v13 (27)



3.12 Species: sa45degraded

d[sa45degraded]
dt

= +v13 (28)

3.13 Species: EnzymeComplex

d[EnzymeComplex]
dt

= +v5 − v6 − v7 (29)

3.14 Species: extracellular HSL

d[extracellularHSL]
dt

= +v14 − v16 (30)

3.15 Species: hydroxyacid

d[hydroxyacid]
dt

= +v6 (31)

3.16 Species: sa70degraded

d[sa70degraded]
dt

= +v16 (32)

3.17 Species: lactonase

d[lactonase]
dt

= −v5 + v6 + v7 (33)

3.18 Species: CIIP22

d[CIIP22]
dt

= +v4 − v4 + v10 − v10 (34)

3.19 Species: HSLLuxR complex

d[HSLLuxR complex]
dt

= −v3 + v4 − v4 + v10 − v10 + v15 (35)



4 Compartments

4.1 Cell Death

Species Initial Amount Initial Amount Units
Gene LuxR 0
sa64 degraded 0
mRNA LuxR 0
C0062 LuxR 0
sa38 degraded 0
Gene ccdB 0
mRNA ccdB 0
sa44 degraded 0
sa72 degraded 0
HSL 0
P1010 ccdB 0
sa45 degraded 0
EnzymeComplex 0
extracellular HSL 0
hydroxyacid 0
sa70 degraded 0
lactonase 0
CIIP22 0
HSL LuxR complex 0


