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ferential equations of the dynamics of our system depend on four basic variables:
YR : concentration of LuxR

| : concentration of LuxI

¢i : concentration of Al(internal)

¢e : concentration of Al(external)
ations for the Model are as follows:

I Feedback Loop:

i, ddYtR ctoAR—YRYR— ycYR
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here,
(X0 — number of luxR transcripts
AR —> translational rate of LuxR
YR —> degradation rate of LuxR
Y¢ —> dilution factor, as cells divide concentration of LuxR decreases
Y| —> degradation rate of LuxI

//LI —> translational rate of LuxI
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y gene expression has a sigmoidal form (X1 ﬁl-l— ( nﬂ ) o Al
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,81 —> repression coefficient
a1,B1 —> basal gene expression

(1 —> maximum gene expression

YR" — concentration of LuxR* (LuxR" is the complex formed when Al binds
o LuxR)

N —> Hill co-efficient.
KR —> half saturation constant.

R Feedback Loop:

i, ddYtl = oAl —y1Y1 = ycYi
. %za{ﬂﬁ d-/5 1)YR JZR yRYR—ycYR

Kr" + YR

here,




X0 — number of luxIR transcripts

/1R —> translational rate of LuxR
YR —> degradation rate of LuxR

yc —> dilution factor, as cells divide concentration of LuxR decreases
Y1 —> degradation rate of LuxI

/1| —> translational rate of LuxI
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y gene expression has a sigmoidal form (X1 ﬂl +

ﬂl —> repression coefficient
051,81 —> basal gene expression

(1 —> maximum gene expression

YR™ —> concentration of LuxR’ (LuxR" is the complex formed when Al binds
o LuxR)
N —> Hill co-efficient.

KR —> half saturation constant.

2 (e — i) — yedi — y1i + KaYi

above equation can be arrived at using diffusion theory. The derivation for the
e is available.

1 —> rate constant determining the production rate of autoinducer due to LuxI
1) —> diffusion rate of autoinducer across the cell

= [1(pi— o) + yege] — yope

V1—> volume occupied by cells,
V2 — volume of the medium.

Vi
— —> pPVc
V2 P

ere, O —> cell number density
Vc —> volume of individual cell

R* is a complex that is obtained by the binding of autoinducer molecules to
R. The formation of LuxR* is very fast and for all practical purposes, we can
me the levels of LuxR* to be in quasi-equilibrium. Hence, the concentration of
R* is given as,
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equation is derived using elementary rate kinetics. The derivation can be found

to growth of cells in the medium, the volume fraction occupied by the cells
ases with time. Hence,

to facilitate computation, we rescale our set of differential equations in order to
m dimensionless. We define the following quantities:
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d quantities have dimensions similar to their corresponding unbarred variables
ilde quantities are dimensionless scaling factors.

to draw effective parameters, we set some of the parameters as follows,



http://parts.mit.edu/igem07/images/4/48/Rate_kinetics.pdf

| equations in the rescaled dimensionless form are as follows,
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uxR in feedback
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parameters were drawn at random from certain ranges based on biological
ations and the model was simulated.
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