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ORDINARY DIFFERENTIAL EQUATIONS USED TO SIMULATE THE MODEL 

 

· Production of mRNAamo, since its transcription 

 

   amomRNAamoamoAMO
amo mRNAdDNAC

dt

mRNAd


 

 

· Formation of COCl2 from AMO protein and bacterium inlet chloroform. An AMO 

protein and bacterium inlet chloroform complex is formed during the COCl2 yield. 

 

          AMOdAMOchlorkchlorAMOkchlorAMOkmRNAv
dt

AMOd
AMOCOClamoamo ···:·:·][ 112

   

 

     AMOchlorkchlorCb
V

AP

dt

chlord

cell




 1
int ])[]([  

 

           chlorAMOdchlorAMOkchlorAMOkAMOchlork
dt

chlorAMOd
chlorAMOCOCl :·::

:
:11 2

 

 

        2222
2 ··::

2
COClfactorkCOClfactorkchlorAMOk

dt

COCld
COCl    

 

· Production of mRNAfactor, since its transcription 

 

   factormRNAfactorfactor
factor

mRNAdDNAC
dt

mRNAd

factor


 

 

· Formation of the complex:promoter that later is transcripted to mRNAGFP, that 

allows the formation of the fluorescence protein GFP. Note that one step reaction is 

inhibited by pH. Two complexes are produced before reaching the formation of the 

complex:promoter. 
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         

   factordHfactorkfactork

COClfactorkCOClfactorkmRNAv
dt

factord

factorI
cpHbpHa

I

factorfactor
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·
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    ]:[]:[)10101·(·
: · 


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

 HfactordHfactorkfactork
dt

Hfactord
fHI

cpHbpHa
I  

 

       

   2:3

232222
2

:·:·

::][][
:

2
COClfactordpolycomplexk

polyCOClfactorkCOClfactorkCOClfactork
dt

COClfactord

COClfactor







 

 

           

   polycomplexdpromotercomplexk

promoterpolycomplexkpolycomplexkpolyCOClfactork
dt

polycomplexd

polycomplex :·:·

:·:·:
:

:4

4323









 

         promotercomplexdpromotercomplexkpromoterpolycomplexk
dt

promotercomplexd
promotercomplex :·:·:·

:
:44  

 

 

· Production of mRNAfactor, since its transcription 

 

 
   GFPmGFPGFP

GFP mRNAdpromotercomplexC
dt

mRNAd
 :·  

 

 

· Formation of GFP 

 

 

 

 

 
       mismismisimmis

mis GFPdGFPkGFPkGFPk
dt

GFPd
···· 55    

 

         GFPdGFPkGFPkGFPk
dt

GFPd
GFPmisimfol ···· 55    

         imGFPimfolimmisGFPGFP
im GFPdGFPkGFPkmRNAv

dt

GFPd
imim

···· 
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· Diffusion through the bacterial membrane 

 

It is important to take into account that the chloroform added into the culture medium 

has to pass through the lipid bilayer of the bacterium. The equation used to model that 

fact is Fick’s law and film theory, in general is written as follows: 

 

𝑗 = −𝐷  
𝑑𝐶

𝑑𝑥
 = 𝑘𝐿(𝑐 − 𝑐∗)       where     𝑘𝐿 =

𝐷

𝛿
 

 

Solving this equation the mass flow is known but it is necessary to calculate the 

interfacial area where the phenomenon is going to be. Therefore, an approximate value 

of the bacterial radius is needed.  

After that brief introduction the two remaining ordinary differential equation can be 

written (the first one describe the evolution in time of the chloroform on the solution 

and the second one on the gas phase). 

 

𝑑[𝐶𝑏 ]

𝑑𝑡
= −

𝑃 · 𝐴𝑖𝑛𝑡

𝑉𝑏
·   𝐶𝑏  − 𝑚𝑖𝑛 ·  𝑐ℎ𝑙𝑜𝑟  −

𝑘𝐷𝑔

𝑉𝑏
· ([𝐶𝑏 ] − 𝑚𝑔 ·  𝐶𝑔 ) 

  

𝑑[𝐶𝑔]

𝑑𝑡
=

𝑘𝐷𝑔

𝑉𝑔
· ( 𝐶𝑏 − 𝑚𝑔 ·  𝐶𝑔 )  

 

 


