












0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2
Dynamic behavior of inverter (gene count = 10)

A

0 5 10 15 20 25 30 35 40 45 50
0

0.5

1

1.5

2

time (x100 sec)

Z

0 5 10 15 20 25 30 35 40 45 50
0

0.01

0.02

pr
ot

ei
n 

co
nc

en
tr

at
io

n 
(1

uM
 =

 5
98

 m
ol

ec
ul

es
/c

el
l)

Gz



0 50 100 150
0

0.02

0.04

Dynamic behavior of ring oscillator:  Proteins A, B, C; Gene A (count = 1)
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Measure Transfer Function for an Inverter
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Inverter: Modify Repressor Affinity

     baseline inverter
repressor   10x weaker
repressor  100x weaker

repressor 1000x weaker
x=y








