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ODE’s: Constitutive

P o= @

uk, A k «

A-Deg

d[A ]/dt = U.'kA - [A].kA-Deg
simplified:

d[A]/dt =0
= [A] = const. (high/low dep. on input u)
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I+ DNA<—— 1. DNA—»I DNA + A
d[A ]/dt = [['DNA]k,

d[1]/dt = [['DNAJ'k, — [1]-[DNA]k,
d[DNA ]/dt = [['DNAJ'k, — [1]-[DNA]k,
d[I-DNA ]/dt = [I]:[DNA]'k, — [[[DNA]k

[I'DNA]J+[DNA] = const.
[I-DNA]+[I] = const.
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ODE’s: Repression

RO ke,
T @ R + DNAT R - DNA
r-ome DNA —+ DNA + A
d[A 1/dt = [DNAJk,
d[R J/dt = [R-DNAJ 'k — [R]-[DNA]kg
d[DNA ]/dt = [R-DNA]-I(_R — [R]-[DNA]-kR

d[R-DNA J/dt  =[R]-[DNA]-k; — [R‘- DNA]J-k

[R-DNA]+[DNA]= const.
[R-DNA]J+[R] = const.
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v
) /

Ke, E, / ,kOm »

f >

EuB d[A]/dt =k,u,

| d[B]/dt = kgug
d[E,]/dt = kg [A] - kg[E([E,] + k ;[EE,]
d[E,]/dt = kg, [B] - kg[EJE,] + k ([EE,] + kg . [E{E,]
dEE, )t =Kg[EJ[E,] - K plEE,] - ki, oo [EEy)
d[E,-act]/dt = Kg .o E{ ES
d[Out]/dt = k,[E-act]
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AND - 3 (ODE’s)

Uy

;
L
, kIl ,de
K, | , em/([X]m-em)
= : r

______ K ou only qualitative!
- kOut,de 17 :
—— Out——
kI2 I'
- > 1, (U k’ ’Out [X]
: 0
. kI2,deg

d[Al/dt  =k,u,
d[Bl/dt  =kyug

dlLJdt =k ©/(AI™-0m1) — Ky, o, [T)]

dILVdt =k, ©/([B]™-0™) —ky, . [1,]

d[Outl/dt = Ko, @™/([1,]1™-0m3) k™ ©@™/([1,]™ - ©™) — ko, e, [OuL]
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Question: Should k., and k., be
9 ! . .
. Yo Ky "'. modelled as reversible reactions?
A2 ".
F—
kI’l,deg I‘ kO t deg
) u ut.de
Kpy A d[I1]/dt =K Up = Kypp [T ] =Ky ge,lT4]
Y — diI' ) Jdt = kus—Kyp LT ] = Kpy gegl1)]
kg, | d[IL,]/dt = kg g — kppo[ LI, - kI2,deg[IZ]

diI’,)/dt = kpyug — Ko [LI[T)] =Ky geg[17]
/ d[I,I’ J/dt =k [L1IT]
L e d[LL,ldt = kpypo[L]L]
""""""" d[Out]/dt =k (1- @™Y/([I,]m!-@m1))
@k ,(1- Om([I,]™ - O))
_ kOut,de [Ollt]
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XOR - 2 (ODE’s)
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XOR - 3 (ODE’s)
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