Unimolecular, irreversible reaction
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Phosphofructokinase
* Adds a second phosphate to F6-P
* Uses ATP to produce F1,6-P.

* Subsequent steps replace and generate new ATP —
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Threonine synthase
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Quasi-steady-state approximation — non-dimensionalization

Make the following substitutions:

k {+Kk ¢ k_
c=—; Y=—13; T=Kieol; k= 722, =20, g=—-
S0 €0 kisg S0 kisg

Which convert the ODEs to a non-dimensionalized equivalent:

d;(_dc[d;()(dt]_ 1 de
dr  di\de \dz)” ke di

@ = -I—Se()kl — CSkl — Ck_l — Ckz;(uSing €=¢Cy— C)

dt

@ _ _|_Seok1 B |:C(Sk1 n k_l 4 kz) pullout ks, )CleO (i -+ [kl + k2 j]j|
- So ks,




dz_dc[d;(j(dt]_ 1 dc
dr  di\dec \dr) ke’ dt

% = +se,k, —csk, —ck_, —ck,;(usinge =¢e, — )

i | ko 4k, )]
@ = +se,k, — c(sk1 +k_ + kz) pull out k5 >ck150(i -|—£ 1 7K D
dt So ks,

now, making the non - dimensionalized equivalents as possible
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and, multiplying by the terms to get to the nondimensional differential
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*S\ | Phosphofructokinase
v K2, _w|* Addsasecond phosphate to F6-P
&y >+ UsesATP to produce F1,6-P.
* Subsequent steps replace and generate new ATP
* Regulation — ATP i1s an inhibitor of PFK1
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Competitive inhibition
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Competitive inhibition
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Apply Quasi-steady-state approximation

Cll
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plug expression for C, back into eqn. for C,



Multiply by (1+Kj/1), change signs
—seg(l+K;/i)+seq —sc; + (s + Ky J1+K; /i)e; =0

expand, group c;’s on left, €y’s on right
cil-s+s+s(K;/i)+ Ky +KyK;/i]=seg(1+K; /i—-1)

canceling out symbols 1n bold, solving for ¢; and rearrage into
B S€
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Competitive inhibition
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Noncompetitive, allosteric inhibition
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Apply Equilibrium approximation

X
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Solve for X (which is ES, why?)



Noncompetitive, allosteric inhibition
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Uncompetitive, allosteric inhibition
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Uncompetitive, allosteric inhibition
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Competitive ihibition

— ke = [S] _ [S]
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Noncompetitive, allosteric inhibition
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Lineweaver-Burk Plots

Plot inverse of both sides of expression
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