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Table S1. Parameters used in activator-repressor simulations. 

Parameter Description Value Source 

𝑝𝐴𝑇  Activator gene DNA concentration 1 nM This work 

𝑝𝐵𝑇 Repressor gene DNA concentration 1 nM This work 

𝑝𝑁𝑇  NanoDeg gene DNA concentration 1 nM This work 

𝐾𝐴 Activator-operator equilibrium dissociation constant 3 nM [1] 

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

𝛿𝐴 Activator degradation rate 4 h This work 

𝛿𝐵 Repressor degradation rate 4 h This work 

𝛿𝑁 NanoDeg degradation rate 0.9 h [1] 

𝛼1 Activator synthesis rate with maximum self-activation 112.5 h−1 [2] 

𝛼2 Activator synthesis rate with leaky self-activation 1 h−1 Modified from [2] 

𝛽1 Activator synthesis rate with maximum repression 0.04 h−1 Modified from [2] 

𝛽2 Activator synthesis rate with leaky repression 1.8 h−1 [2] 

𝑚 Activator Hill coefficient 2 This work 

𝑛 Repressor Hill coefficient 2 This work 

𝑘5 Repressor synthesis rate with maximum activation 36 h−1 [2] 

𝑘6 Repressor synthesis rate with leaky activation 0.05 h−1 Modified from [2] 

𝑘𝑜𝑛 NanoDeg-activator association rate constant 0.6264 nM h−1 [1] 

𝑘𝑜𝑓𝑓 NanoDeg-activator dissociation rate constant 2.7648 h−1 [1] 

𝑘𝑁 NanoDeg synthesis rate 5 h−1 This work 

Table S2. Parameters used in Goodwin oscillator simulations. 

Parameter Description Value Source 

𝑝𝐴𝑇  Repressor gene DNA concentration 1 nM This work 

𝑝𝑁𝑇 NanoDeg gene DNA concentration 1 nM This work 

𝐾𝐴 Repressor-operator equilibrium dissociation constant 3nM [2] 

𝛿𝐴 Repressor degradation rate 11 h This work 

𝛿𝑁 NanoDeg degradation rate 0.9 h [1] 

𝛽1 Repressor synthesis rate with maximum repression 1.8 h−1 [2] 

𝛽2 Repressor synthesis rate with leaky repression 181 h−1 [2] 

𝑚 Repressor Hill coefficient 2 This work 

𝑘𝑜𝑛 NanoDeg-mature repressor association rate constant 0.6264 nM h−1 [1] 

𝑘𝑜𝑓𝑓 NanoDeg-mature repressor dissociation rate constant 2.7648 h−1 [1] 

𝑘𝑁 NanoDeg synthesis rate 5 nM/h This work 

𝜏 Repressor maturation time 0.5 h This work 
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Sable S3. Repressilator with a common NanoDeg. 

Parameter Description Value Source 

𝑝𝐴𝑇 Repressor A gene DNA concentration 1 nM This work 

𝑝𝐵𝑇  Repressor B gene DNA concentration 1 nM This work 

𝑝𝐶𝑇 Repressor C gene DNA concentration 1 nM This work 

𝑝𝑁𝑇 NanoDeg gene DNA concentration  1 nM This work 

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

𝐾𝐵 Repressor B-operator equilibrium dissociation constant 3 nM [2] 

𝐾𝐶  Repressor C-operator equilibrium dissociation constant 3 nM [2] 

𝛿𝐴 Repressor A degradation rate 11 h This work 

𝛿𝐵 Repressor B degradation rate 11 h This work 

𝛿𝐶 Repressor C degradation rate 11 h This work 

𝛿𝑁 NanoDeg degradation rate 0.9 h [1] 

𝑘1 Repressor A synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘2 Repressor A synthesis rate with leaky repression 181 h−1 [2] 

𝑘3 Repressor B synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘4 Repressor B synthesis rate with leaky repression 181 h−1 [2] 

𝑘5 Repressor C synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘6 Repressor C synthesis rate with leaky repression. 181 h−1 [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 [1] 

𝑘𝑜𝑓𝑓 NanoDeg-repressor dissociation rate constant 2.7648 h−1 [1] 

𝑘𝑁 NanoDeg synthesis rate 6.5 nM/h This work 

Table S4. Parameters used in Repressilator with individual NanoDegs simulations. 

Parameter Description Value Source 

𝑝𝐴𝑇 Repressor A gene DNA concentration 1 nM This work 

𝑝𝐵𝑇  Repressor B gene DNA concentration 1 nM This work 

𝑝𝐶𝑇 Repressor A gene DNA concentration 1 nM This work 

𝑝𝑁𝑇𝐴 NanoDeg A gene DNA concentration 1 nM This work 

𝑝𝑁𝑇𝐵  NanoDeg B gene DNA concentration 1 nM This work 

𝑝𝑁𝑇𝐶 NanoDeg C gene DNA concentration 1 nM This work 

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

𝐾𝐵 Repressor B-operator equilibrium dissociation constant 3nM [2] 

𝐾𝐵 Repressor C-operator equilibrium dissociation constant 3nM [2] 

𝛿𝐴 Repressor A degradation rate 11 h This work 

𝛿𝐵 Repressor B degradation rate 11 h This work 

𝛿𝐶 Repressor C degradation rate 11 h This work 

𝛿𝑁 NanoDeg degradation rate 0.9 h [1] 

𝑘1 Repressor A synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘2 Repressor A synthesis rate with leaky repression 181 h−1 [2] 

𝑘3 Repressor B synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘4 Repressor B synthesis rate with leaky repression 181 h−1 [2] 

𝑘5 Repressor C synthesis rate with maximum repression 1.8 h−1 [2] 

𝑘6 Repressor C synthesis rate with leaky repression 181 h−1 [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 [1] 

𝑘𝑜𝑓𝑓 NanoDeg-repressor dissociation rate constant 2.7648 h−1 [1] 

𝑘𝑁𝐴 NanoDeg A synthesis rate 5 nM/h This work 

𝑘𝑁𝐵 NanoDeg B synthesis rate 5 nM/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 

𝑝𝐴𝑇  Repressor A gene DNA concentration 1 nM This work 

𝑝𝐵𝑇 Repressor B gene DNA concentration 1 nM This work 

𝑝𝑁𝑇 NanoDeg gene DNA concentration 1 nM This work 

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

𝐾𝐵 Repressor B-operator equilibrium dissociation constant 3 nM [2] 

𝛿𝐴 Repressor A degradation rate 11 h This work 

𝛿𝐵 Repressor B degradation rate 11 h This work 

𝛿𝑁 NanoDeg degradation rate 0.9 h [1] 

𝑘1 Repressor A synthesis rate 18.1 h−1 This work 

𝑘2 Repressor B synthesis rate with maximum repression 0.018 h−1 Modified from [2] 

𝑘3 Repressor B synthesis rate with leaky repression 18.1 h−1 Modified from [2] 

𝑘4 NanoDeg synthesis rate with maximum repression 0.018 h−1 Modified from [2] 

𝑘5 NanoDeg synthesis rate with leaky repression 18.1 h−1 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 [1] 

𝑘𝑜𝑓𝑓 NanoDeg-Repressor A dissociation rate constant 2.7648 h−1 [1] 
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