Symbol | Parameter Unit
D, D; | Metabolite diffusion coefficient in biofilm LZ. 7!
J Number of metabolites
L Biofilm thickness L
Lo Initial biofilm thickness L
M Number of genes (mRNA)
N Number of proteins
P Product concentration M-V~!
P Overall protein synthesis rate M-vV-l.T!
R Biofilm cluster radius L
X Cell density M-V~!
Yas Yield coefficient of biomass on nutrient s (M X)(M s)~1
Yos Yield coefficient of product on nutrient s (M p)(M s)~1
fs fi Fraction of total mRNA synthesis Dimensionless
g, Gi Fraction of total protein synthesis Dimensionless
ho Characteristic length scale L
k Reaction rate coefficient for metabolite T lorM.-T!
kra Oxygen gas-liquid mass transfer coefficient T!
m; Turnover rate of --th mRNA T-!
n; Turnover rate of i-th protein T!
q Quorum sensing molecule concentration M-V~!
r Spatial variable for spherical symmetry case
S, Si Metabolite concentration M-V~!
s? Bulk concentration of nutrient M-V~!
t Time variable
to Characteristic time scale T
v Biofilm growth velocity L-T-!
w, w; | Gene transcript (mRNA) concentration M-Vt
T, T; Protein concentration M-V~!
v General spatial variable
z Spatial variable in 1D
o Controlling parameter in quorum sensing
B, Bi Metabolite reaction rate M-vV-t.T-!
n Controlling parameter in denitrification M~L.v3
0 Overall gene synthesis rate M-vV-L.T!
I Growth rate of biofilm T!
Pmaz Maximum specific growth rate (0-order kinetic) | T -1
Ly Growth rate coefficient (1st-order kinetic) ' M1.V
PR mRNA density M-V~!
PP Protein density M-V~!
o Biofilm detachment coefficient L-t.T7-!

Table S1: Nomenclature. Notations for units: M = [mass], L = [length], T = [time], V = [volume].




