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Table S1. Parameters used in activator-repressor simulations.

Parameter Description Value Source
Par Activator gene DNA concentration 1nM This work
Par Repressor gene DNA concentration 1nM This work
DPnr NanoDeg gene DNA concentration 1nM This work
K, Activator-operator equilibrium dissociation constant 3nM [1]

Ky Repressor-operator equilibrium dissociation constant 3nM [1]

Oy Activator degradation rate 4h This work

Op Repressor degradation rate 4h This work

Sy NanoDeg degradation rate 0.9h [1]

aq Activator synthesis rate with maximum self-activation 112.5h™! [2]

a, Activator synthesis rate with leaky self-activation 1h’! Modified from [2]
B Activator synthesis rate with maximum repression 0.04 h! Modified from [2]
B, Activator synthesis rate with leaky repression 1.8h! [2]

m Activator Hill coefficient 2 This work

n Repressor Hill coefficient 2 This work

ke Repressor synthesis rate with maximum activation 36h! [2]

ke Repressor synthesis rate with leaky activation 0.05h™! Modified from [2]
kon NanoDeg-activator association rate constant 0.6264 nM h! [1]
korr NanoDeg-activator dissociation rate constant 2.7648 h! [1]

ky NanoDeg synthesis rate 5h! This work

Table S2. Parameters used in Goodwin oscillator simulations.

Parameter Description Value Source
Par Repressor gene DNA concentration 1nM This work
Pny NanoDeg gene DNA concentration 1nM This work
K, Repressor-operator equilibrium dissociation constant 3nM [2]

N Repressor degradation rate 11h This work
Sy NanoDeg degradation rate 0.9h [1]
By Repressor synthesis rate with maximum repression 1.8h1 [2]
B, Repressor synthesis rate with leaky repression 181 h? [2]
m Repressor Hill coefficient 2 This work
Kon NanoDeg-mature repressor association rate constant 0.6264 nM h? [1]
kogs NanoDeg-mature repressor dissociation rate constant 2.7648 h! [1]
ky NanoDeg synthesis rate 5 nM/h This work
T Repressor maturation time 0.5h This work
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Sable S3. Repressilator with a common NanoDeg.

20f 3

Parameter Description Value Source
Par Repressor A gene DNA concentration 1nM This work
Per Repressor B gene DNA concentration 1nM This work
Pcr Repressor C gene DNA concentration 1nM This work
Pny NanoDeg gene DNA concentration 1nM This work
K, Repressor A-operator equilibrium dissociation constant 3nM [2]

Kp Repressor B-operator equilibrium dissociation constant 3nM [2]
K, Repressor C-operator equilibrium dissociation constant 3nM [2]
N Repressor A degradation rate 11h This work
Op Repressor B degradation rate 11h This work
O¢ Repressor C degradation rate 11h This work
Sy NanoDeg degradation rate 09h [1]
kq Repressor A synthesis rate with maximum repression 1.8h! [2]
k, Repressor A synthesis rate with leaky repression 181 h™! [2]
ks Repressor B synthesis rate with maximum repression 1.8h! [2]
k, Repressor B synthesis rate with leaky repression 181 h! [2]
ke Repressor C synthesis rate with maximum repression 1.8h! [2]
ke Repressor C synthesis rate with leaky repression. 181 h™! [2]
m Repressor A Hill coefficient 4 This work
n Repressor B Hill coefficient 4 This work
r Repressor C Hill coefficient 4 This work
Kon NanoDeg-repressor association rate constant 0.6264 nM h! [1]
ks NanoDeg-repressor dissociation rate constant 2.7648 h! [1]
ky NanoDeg synthesis rate 6.5 nM/h This work
Table S4. Parameters used in Repressilator with individual NanoDegs simulations.

Parameter Description Value Source
Par Repressor A gene DNA concentration 1nM This work
[ Repressor B gene DNA concentration 1nM This work
Pcr Repressor A gene DNA concentration 1nM This work
Pnra NanoDeg A gene DNA concentration 1nM This work
Pnrg NanoDeg B gene DNA concentration 1nM This work
PNrc NanoDeg C gene DNA concentration 1nM This work
K, Repressor A-operator equilibrium dissociation constant 3nM [2]

Kp Repressor B-operator equilibrium dissociation constant 3nM [2]
Ky Repressor C-operator equilibrium dissociation constant 3nM [2]
Oy Repressor A degradation rate 11h This work
Op Repressor B degradation rate 11h This work
é¢ Repressor C degradation rate 11h This work
Sy NanoDeg degradation rate 0.9h [1]
ky Repressor A synthesis rate with maximum repression 1.8h™ [2]
k, Repressor A synthesis rate with leaky repression 181 h? [2]
ks Repressor B synthesis rate with maximum repression 1.8h* [2]
ky Repressor B synthesis rate with leaky repression 181 h? [2]
ks Repressor C synthesis rate with maximum repression 1.8h* [2]
ke Repressor C synthesis rate with leaky repression 181 h? [2]
m Repressor A Hill coefficient 4 This work
n Repressor B Hill coefficient 4 This work
r Repressor C Hill coefficient 4 This work
Kon NanoDeg-repressor association rate constant 0.6264 nM h? [1]
kors NanoDeg-repressor dissociation rate constant 2.7648 h! [1]
kna NanoDeg A synthesis rate 5 nM/h This work
kg NanoDeg B synthesis rate 5nM/h This work
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Knc NanoDeg C synthesis rate 5 nM/h This work
Table S5. Parameters used in NanoDeg repressilator simulations.
Parameter Description Value Source

Par Repressor A gene DNA concentration 1nM This work

Ppy Repressor B gene DNA concentration 1nM This work

Pnr NanoDeg gene DNA concentration 1nM This work

K, Repressor A-operator equilibrium dissociation constant 3nM [2]

Ky Repressor B-operator equilibrium dissociation constant 3nM [2]
N Repressor A degradation rate 11h This work

Op Repressor B degradation rate 11h This work

Sy NanoDeg degradation rate 0.9h [1]
kq Repressor A synthesis rate 18.1h* This work

k, Repressor B synthesis rate with maximum repression 0.018 h* Modified from [2]
ks Repressor B synthesis rate with leaky repression 18.1h? Modified from [2]
ky NanoDeg synthesis rate with maximum repression 0.018h* Modified from [2]
ke NanoDeg synthesis rate with leaky repression 18.1h*! Modified from [2]
m Repressor A Hill coefficient 10 This work
n Repressor B Hill coefficient 10 This work

kon NanoDeg-Repressor A association rate constant 0.6264 nM h! [1]

korr NanoDeg-Repressor A dissociation rate constant 2.7648 h'! [1]
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