
Parameters for modelling 
 

Parameter explanation Value Reference 

         Dissociation constant of 
dcas9 to gRNA 

10 pM normal gRNA 
1 nM truncated gRNA 

Chen, J., & Doudna, J. (2017) 
Rusk, N. (2017) 
Wright, A. et al (2015) 

              Unbinding rate of dcas9 
and gRNA 

1 min estimated 

       
 Bindg rate og luxR to 

AHSL 
10 1/min Weber, M., & Buceta, J. (2013). 

        
 Unbinding rate of luxR to 

AHSL 
0.1 min Weber, M., & Buceta, J. (2013). 

          
 Dimerization rate of 

luxR:AHSL 
0.05  1/min Weber, M., & Buceta, J. (2013). 

            
 Undbindg rateof 

luxR:AHSL dimer 
1 min Weber, M., & Buceta, J. (2013). 

        
 Binding rate of  

luxR:AHSL dimer to 
promotor 

0.05 1/min Weber, M., & Buceta, J. (2013). 

          
 unBinding rate of  

luxR:AHSL dimer to 
promotor 

10 min Weber, M., & Buceta, J. (2013). 

           AHSL synthesis rate by 
luxI 

0.04 min Weber, M., & Buceta, J. (2013). 

    Diffusion rate of AHSL 
over membrane 

1.41/(min um^2) 
0.0682  1/(min 

um^2) 

 

Estimated from Weber, M., & Buceta, J. 
(2013)..    Alternatively estimated from 
IGEM ecolibirum population model home 
page. 

      Diffusion constant of 
AHSL in cytosol 

1.1880000*10^6 
um^2 /hour 

Viscopedia.com 
 

           Transcription rate of RNA 
polymerase 

30/s Bionumbers.org 

              Translation rate of 
ribosome 

15/s Bionumbers.org 

      Degradation constant for 
mRNA 

0.347 1/min Weber, M., & Buceta, J. (2013). 

         Degradation constant for 
protein 

0.002 1/min Weber, M., & Buceta, J. (2013). 

      gRNA produces pr. 
second 

2.9890e-14  
nmol/min 

Estimated  from mRNA transcription rate 
and RNA length (BLAST) 

        Dcas9 mRNA  production 
pr. min 

0.0728 *10^-14 
nmol/min  

Estimated  from mRNA transcription rate 
and mRNA length (BLAST) 

       luxR mRNA  production 
pr. min 

0.3985 *10^-14 
nmol/min 

Estimated  from mRNA transcription rate 
and mRNA length (BLAST) 

       luxI mRNA  production 0.5162 *10^-14 Estimated  from mRNA transcription rate 



pr. min nmol/min and mRNA length (BLAST) 

       Dcas9 protein production 
pr. min 

0.1092 *10^-14 
nmol/min 

Estimated  from protein translation rate 
and protein length (BLAST) 

      luxR protein production 
pr. min 

0.5978*10^-14 
nmol/min 

Estimated  from protein transcription rate 
and protein length (BLAST) 

      luxI protein production 
pr. min 

0.7743*10^-14 
nmol/min 

Estimated  from mRNA translation rate 
and protein length (BLAST) 

α_luxR Relative expression of 
active to non active lux R 
promotor 

0.001 Weber, M., & Buceta, J. (2013). 

α_luxI Relative expression of 
active to non active lux R 
promotor 

0.01 Weber, M., & Buceta, J. (2013). 

α_dcas9 Relative expression of 
active to non active lux R 
promotor 

0.001 etimated 

           Initial volume of 
symbiont 

1.5 um^3 Weber, M., & Buceta, J. 
(2013)./Bionumbers 

       Initial volume of host 500 um^3 Bionumbers.org 

   e.coli protein excretion 10^-16 mol/cell/h Estimated from 
Gu, P et al (2012) 
 Wang, J. et al (2013) 

   Host protein 
consumption  

10^-18 mol/cell/h Estimated from number of ribosomes in 
yeast and based on Fantes, P (1976) 

                      AHSL degradation rate 0.001 1/min Weber, M., & Buceta, J. (2013). 

                Gibbs free energy og a 
hydrogen bond 

0.5-2 kcal/mol Sheu, S et al (2003) 
 

                         Gibbs free energy of 
unspecific protein 
interaction with DNA 

0.6 kcal/mol Afek, A. et al. (2014) 

Number of 
ribosomes in 
yeast 

Number of ribosomes in 
yeast 

187000 units Bionumbers.org 

Number of 
Helicases in 
E.coli 

Number of Helicases in 
E.coli 

50 units Bionumbers.org 

            Dissociation constant for 
helicase to orgin of 
replication 

200 nM Raney, K et al (1994) 
 

                 Dissociation constant of 
an active dcas9 to  

0.8 nM Sternberg, S. et al (2015) 

Fraction of 
tryptophan in 
proteins 

Fraction of tryptophan in 
proteins 

1.3% Tiem.utk.edu. AMINO ACID FREQUENCY. 
(2017) 
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