AraC-Lacl circuit Model
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Variables:
A: Concentration of AraC
L: Concentration of Lacl
G: Concentration of GFP
I: Concentration of IPTG
L 4: Concentration of L-Arabinose
Parameters:
P: Strengh of the consecutive promoter at the upstream of AraC
apap: Protein synthesis coefficient of ppap promoter
arLqcr: Protein synthesis coefficient of Lacl promoter
bpap: Basal expression of the pgap promoter
bracr: Basal expression of the Lacl promoter
K ;}jg‘lc: Degradation rate of AraC

K dLe“lgd : Degradation rate of Lacl

Kgggpz Degradation rate of GFP
K L-arabinose dissociation constant
ny: L-arabinose cooperativity

Kpap: pBAD binding affinity

npap: PBAD cooperativity

K;: IPTG dissociation constant

ny: IPTG cooperativity

Kiacr: pLacl binding affinity

Nraer: Lacl cooperativity

Equations

B =P-KiCA

61 = gt

% =bpap + 1+KBAaDB(334)"BAD - K{%egL
Cflii? = bracr + 1+KLa:lIL(Z7;IL)"LaCI - KC?;I;PG



Parameters | Values | Units References
P 0.9 +
ABAD 0.8 +
ALacl 0.11 +
beaD 0.05 +
bracr 0.0005 +
K oe© 0.04 | min 1]+
Ko 0.0693 | min=1 | [1]
Kﬁgp 0.0063 | min=t | [3]
K, 0.0014 +
nr 1.7 +
Kpap 80 +
NBAD 1.5 +
K 193 +
nr 1 [2]
NLacl 2 [2]
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