
August 2006

Half Adder - Modelling

ETH Zürich | iGEM team 2006



2August 2006 ETH Zurich iGEM team 2006

AND – 1

E1

E2

PoPS

PoPS

a

b

A

B
PoPS

e1

e2

E1-active



3August 2006 ETH Zurich iGEM team 2006

AND – 1 (ODE’s)

A
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E2

E1 E1-act

Out

uA

uB
d[A]/dt = kAuA
d[B]/dt = kBuB
d[E1]/dt = kE1[A] - kE[E1][E2] + k-E[E1E2]
d[E2]/dt = kE2[B] - kE[E1][E2] + k-E[E1E2] + kE1-act[E1E2]
d[E1E2 ]/dt = kE[E1][E2] - k-E[E1E2] - kE1-act[E1E2]
d[E1-act]/dt = kE1-act[E1 E2]
d[Out]/dt = kout[E1-act]
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AND – 2
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AND – 3
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AND – 3 (ODE’s)

d[A]/dt = kAuA
d[B]/dt = kBuB
d[I1]/dt = kI1 Θm1/([A]m1-Θm1) – kI1,deg[I1]
d[I2]/dt = kI2 Θm1/([B]m1-Θm1) – kI2,deg[I1]
d[Out]/dt = k’OutΘm3/([I1]m3-Θm3) k’’OutΘm4/([I2]m4 - Θm4) – kOut,deg[Out]

[X]

Θm/([X]m-Θm)

Θ

1
only qualitative!
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AND – 4
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XOR – 1
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XOR – 1 (ODE’s)

I1

Out

uA

d[I1]/dt = kA1uA – kI1I’1[I1][I’1] – kI1,deg[I1]
d[I’1]/dt = kA2uA – kI1I’1[I1][I’1] – kI’1,deg[I’1]
d[I2]/dt = kB1uB – kI2I’2[I2][I’2] – kI2,deg[I2]
d[I’2]/dt = kB2uB – kI2I’2[I2][I’2] – kI’2,deg[I’2]
d[I1I’1]/dt = kI1I’1[I1][I’1]
d[I2I’2]/dt = kI2I’2[I2][I’2]
d[Out]/dt = kI1(1- Θm1/([I1]m1-Θm1))

+ kI2(1- Θm2/([I2]m2 - Θm2))
– kOut,deg[Out]
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Question: Should kI1I‘1 and kI2I‘2 be
modelled as reversible reactions?

OR
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XOR – 2
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XOR – 3


