
Parameter Description Value Units
βR Basal production rate of HetR monomers 66.665 nM · h−1

ρR Maximum regulated production rates of HetR monomers 763.33 nM · h−1

αR Linear degradation rate (including dilution) of HetR monomers 2.1293 h−1

µ Nonlinear degradation rate of HetR dimers 1.6354 · 10−3 nM−1

ρA Maximum regulated production rates of PatA 3862.3 nM · h−1

αA Linear degradation rate (including dilution) of PatA 3.823 h−1

τA
Equilibrium constant of the PatA enhancement of the activation
proces of HetR dimers

81.132 nM

FR Fraction of HetF activated HetR dimers 1.2578 · 10−4 DL
ρS Maximum regulated production rates of PatS 337.5 nM · h−1

αS Linear degradation rate (including dilution) of PatS 2.0827 h−1

cS
Rate of conversion of PatS to the ERGSGR hexapeptide through
cellular transport

8.1485 h−1

ρN Maximum regulated production rates of HetN 527.2 nM · h−1

αN Linear degradation rate (including dilution) of HetN 2.6204 h−1

cN
Rate of conversion of hetN to the ERGSGR hexapeptide through
cellular transport

5.7671 h−1

αI
Linear degradation rate (including dilution) of ERGSGR hexapep-
tide

2.3684 h−1

dI Diffusion rate of the ERGSGR hexapeptide 9.0777 h−1

ρG Maximum regulated fixation rates of nitrogen 7533.7 nM · h−1

αG Linear degradation rate (including dilution) of fixed nitrogen 4.32 h−1

dG Diffusion rate of the fixed nitrogen 100.04 h−1

KG
Equilibrium constant for the inhibitory reaction between HetR
and the fixed nitrogen

162.03 nM

dborder Rate of diffusion through the border cells 0.381 DL
ΩΛ Noise strength in cellular growth and size 0.081 DL
ΩΦ Noise strength in gene expression and initial concentration 0.21 DL

Kd
Equilibrium constant for the inhibitory reaction between HetR
and the ERGSGR hexapeptide

7.36 (ref.[15]) nM

λ Cellular growth rate 0.08 µm · h−1

MΛ Average maximum cell size 4 µm
TR Average minimum HetR concentration threshold to diferenciate 110 nM

MR
Average accumulated HetR concentration required to form an het-
erocyst

1320 nM

Tmin Minimum time to differentiate 5 h


