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1. MODEL

The model for our AND-Gate is based on the model of the iGEM team PKU Beijing
2009 for their AND-Gatel. We modified the equations such that the change in tRNA
and Aa-tRNA does not include the degradation of the mRNA which caused negativity of
some concentrations in our model.|1]

For more details see the paper by Anderson [2].

the dye output was an adaption of the model propose in the paper by Yildirim|3].
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2. EQUATIONS

A b = ke CEN — Gut be + mnn + 2he () (325
Aa —tRNA Ty = kox1 — 2k7p3 <I€Z—1> <70“1—1m>2 — Yoy
TTRNAP,rna 13 = k7m (1 — %) — Y33
()
TTRNAP @y = [ (,j—m> (W) s
242
lacZyrna T5 = o (ffi% 7 ) s
6 — Galactosidase ig = QBTs — VBT
dye Ty = AT
3. PARAMETERS
Parameter | Value | Unit Name Source
Ky 4667 1 M 1 max transcription rate tRNA 1]
kaq 0.08 : synthesis rate Aa-tRNA 1]
kzp L5625 | »M | max transcription rate TTRNAP [1]
Krm % i max translation rate TTRNAP [1]
ks 0.3 — AND Gate rate [1]
Yo 1 - threshold Aa-tRNA guessed
0% s : degradation of tRNA [1]
Y2 Tos L degradation of Aa-tRNA [1]
V3 Ties L | degradation of TTRNAP mRNA [1]
Va T L degradation of TTRNAP [1]
K1 5 nM | response param. OmpR-P,tRNA | guessed
K3 600 nM | response param. YcgE, TTRNAP | guessed
Kb f*% nM | response param T7TRNAP,lacZ | guessed
an 999t | =M max transcription rate lacZ 3]
ap Lofles | 1 max translation rate lacZ 3]




Parameter | Value | Unit Name Source
a4 2 L enzymatic reaction rate 3]
Y ol L degradation lacZ mRNA 3]
VB 8334 1 degradation [-Galactosidase 3]

4. INITIAL DATA

Name Variable | Initial Value | Comment | Source

tRN A 1 0
Aa—tRNA T

TTRNAP,rna T3 0
TTRNAP T4 0
lacZrN A Ts 0
b — Galactosidase T 0
dye X7 0

5. SIMULATION

Since the AND-Gate is only an intermediate part, no additional simulation was done here.
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