Differential Equation System

Lactonase Production
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1 Global Parameters

Parameter | Value Value Units
kBoogg 0.16667
Eopen 15
kgesloten 100
2 Rate Laws
2.1 Reaction1
Reactants Products
Species Gene_lactonase | closed_mRNA_lactonase
P pT7_tag Gene_lactonase
pT7_tag
Reaction Rate 7
p
V1 = kmaa: : Genelactonase : (KT7 T ;;f?t )
ag

Parameters

Parameter | Value | Value Units

kma:v

Krq

0.044
421

2.2 Reaction 2

Reactants

Products

Species

open_mRNA _lactonase
open_mRNA _lactonase_complex | open_mRNA _lactonase

lactonase

open_mRNA _lactonase_complex

Reaction Rate

V2 = kBOOSQ ) (OpenmRNA,lact(mase + OpenmRNA,lactonase,complez)

Parameters | Parameter | Value | Value Units

2.3 Reaction 3

Species

Reactants

Products

lactonase | sa30_degraded

Reaction Rate

Parameters

v3 = djpq - lactonase

2.4 Reaction4

Parameter | Value Value Units
diva 0.0002814
Reactants Products

Species

closed_mRNA_lactonase | open_.mRNA _lactonase

(1)

()

®3)



Reaction Rate
V4 = kopen : ClosedmRNA,lactonase - kgesloten * OPENmM RN A lactonase

Parameters | Parameter | Value | Value Units |

2.5 Reaction 5

Reactants Products
closed_mRNA _lactonase | sa38_degraded

Species

Reaction Rate
U5 = dgesloten,mRNA,lactonase : ClosedmRNA,lactonase

Parameter Value Value Units
dgesloten,mRNA,lactonase 0.004621

Parameters

2.6 Reaction 6

Reactants Products
open_.mRNA _lactonase | sa37_degraded

Species

Reaction Rate
Ve = dopen,mRNA,lactonase * OPENm RN A_lactonase

Parameter Value Value Units

Parameters
dopen,mRNA,lactonase 0.0023105

2.7 Reaction?7

Reactants Products
open_mRNA _lactonase_complex | csa5_degraded

Species

Reaction Rate

U7 = dopen,mRNA,lactonase,complex * OPENm RN A_lactonase_complex

Parameter Value Value Units

Parameters
dopen,mRNA,lactonase,complex 0.0023105

2.8 Reaction 8

Reactants Products
Species | MRNA_RIBOKEY open_mRNA _lactonase_complex
closed_mRNA _lactonase

Reaction Rate

Uvg = kcomplexl “mRNARIBOKEY - closed, RN A lactonase — Kdis1 - OPENm RN A lactonase_complex

Parameter | Value | Value Units
Parameters | kcompiext 57
kgis1 100

(4)

(5)

(6)

(7)

(8)



3 Equations

3.1 Species: sa38egraded

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Species:

Species:

Species:

Species:

Species:

Species:

Species:

Species:

d[5a38deg7"aded]

dt -

closethRNA _lactonase

d [ClosedmRNA,lactonase}

= +U1 — V4 — Vs — U8

dt
Gendactonase
d|Genejactonase
[ Cllt t ] =+4+v1 —v1
sa3degraded
d[5a37degraded] .
—dt - +'U6
opermRNA _lactonase

d{openmRNA,lactonase]

= +v2 — V2 + U4 — Vg

dt
sa3degraded
d[5a30degraded] .
T +v3
lactonase
dllactonase] v —
76% = 2 3
csablegraded
d[csa5deg7“aded] .
dt -
pT#ag
dlpT T,
) _

3.10 Species: MRNARIBOKEY

dimRN ARrBokEY]
dt

= —7)8

3.11 Species: opemRNA lactonasecomplex

d[OpenmRNA,lactonase,complez]
dt

= +v2 — V2 — V7 + U8

(9)

(10)

(11)

12)

(13)

(14)

(15)

(16)

17)

(18)

(19)



4 Compartments

4.1 Lactonase Production

Species

Initial Amount

Initial Amount Units

sa38_degraded
closed_mRNA _lactonase
Gene_lactonase
sa37_degraded
open_mRNA lactonase
sa30_degraded
lactonase
csab_degraded

pT7_tag
MRNA_RIBOKEY
open_mRNA _lactonase_complex

0
0
1
0
0
0
0
0
0
0
0




