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System as a set of Reactions 

Promoter Binding

LacI4 + P1
1

1

P1'

tetR + P2
2

2

P2 '

araC + PL
L

L

PL '

Transcription

P1
1   P1 + MRFP + MtetR

P1'
1 '

   P1'+MRFP + MtetR

P2
2   P2 + MGFP

P2 ' 2 '
   P2 '+MGFP

PL
L   PL + MLacI

PL ' L '
   PL '+MLacI

Translation

MRFP
RFP    MRFP + RFP

MGFP
GFP    MGFP +GFP

MtetR
tetR    MtetR + tetR

MLacI
LacI    MLacI + LacI2

Control and Auxilliary Mechanisms

LacI2 + LacI2     
kLacI

KLacI

     LacI4

LacI4 + IPTG
kLacI 4

KLacI 4

LacI4IPTG 

tetR + aTc
kaTc

KaTc

tetRaTc 

arabinose + araC
karaC

KaraC

araC'  

Degradation

RFP RFP    Ø

GFP GFP    Ø

LacI4 LacI 2    Ø

LacI2 LacI    Ø

tetR tetR   Ø

MRFP
mRFP    Ø

MGFP
mGFP    Ø

MtetR
mtetR    Ø

MLacI
mLacI    Ø



Translated into a System of Ordinary Differential Equation 

 

d[LacI2]
dt

= LacI [LacI2]+ L[MLacI ] KLac[LacI2]
2

+ kLac[LacI4]

d[LacI4]

dt
= LacI 2[LacI4]+ KLac[LacI2]

2 kLac[LacI4] KLacI 4[LacI4][IPTG]+ kLacI 4[LacI4IPTG]

d[LacI4IPTG]
dt

= KLacI 4[LacI4][IPTG] kLacI 4[LacI4IPTG]

d[tetR]

dt
= tetR[tetR]+ T [MtetR ] KaTc[tetR][aTc]+ kaTc[tetRaTc] 2[tetR][P2]+ 2[P2 ']

d[aTc]
dt

=
d[tetRaTc]

dt
= KaTc[tetR][aTc]+ kaTc[tetRaTc]

d[RFP]

dt
= RFP[RFP]+ 1[MRFP ]

d[GFP]
dt

= GFP[GFP]+ 2[MGFP ]

d[IPTG]

dt
= KLacI 4[LacI4][IPTG]+ kLacI 4[LacI4IPTG]

d[MRFP ]
dt

= mRFP[MRFP ]+ 1[P1]+ 1'[P1']+ 1' '[P1' ']

d[MGFP ]

dt
= mGFP[MGFP ]+ 2[P2]+ 2 '[P2 ']

d[MtetR ]
dt

= mTetR[MtetR ]+ 1[P1]+ 1'[P1']+ 1' '[P1' ']

d[MLacI ]

dt
= mLacI [MLacI ]+ L[PL ]+ L '[PL ']

 



 

d[P1]
dt

= 1[LacI4][P1]+ 1[P1']

d[P1']

dt
= 1[LacI4][P1] 1[P1']

d[P2]
dt

=
d[P2 ']
dt

= 2[tetR][P2]+ 2[P2 ']

d[PL ]

dt
=

d[PL ']

dt
= L[araC][PL ]+ L[PL ']

d[araC]
dt

= KaraC [arabinose][araC]+ karaC [araC'] L[araC][PL ]+ L[PL ']

d[araC']

dt
= KaraC [arabinose][araC] karaC [araC']
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