Biomath Notes 2/1/11
Reactions simplified w/ Machelis Menten

E=enzyme, S=substrate, P=product
E + S (k1)&harr; (k-1) ES (k2)&rarr; E + P

· d[S]/dt = -k1 [E][S] - (k-1) [ES]

· d[E]/dt = -k1 [E][S] - (k-1) [ES] + k2 [ES]

· d[ES]/dt = +k1 [E][S] – (k2) [ES]– (k-1) [ES]

· d[P]/dt = k2 [ES]

· grow until concentration is 0 then it stops




MM…

· [ES] assumed constant over time or in steady state
· [ES](t) = constant

· d[ES]/dt = 0
· +k1 [E][S] – (k2) [ES]– (k-1) [ES] = 0

· Leads to a relationship

· ((k-1) + k2)[ES] = k1 [E][S]

· K [ES] = [E][S]

· K = ((k-1) + k2)/k1

Units…

· Concentrations are molar concentrations

· d/dt = rate

· overall units are moles/time

· EX: Moles/Second
· BE CAREFUL OF UNITS!!!

· Intermediate units and product units have to be consistent so the constants have different units to correct units

· k-1 = 1/time

· k2 = 1/time

· k1 = 1/(mole*time)

Back to MM…

· adding d[E]/dt and d[ES]/dt =0
· [ES] + [E] = constant over time

· Initially, we start out with [S] and [E]…

· Calling those s0, e0 = [E](t=0)

· [ES][E] = e0
· Now for the MODEL!!


K[ES] = [E][S]
 = 
(e0 – [ES])[S]
 =
e0[S] – [ES][S]

[ES] = (e0[S])/(K+[S])
d[S]/dt = -k1 [E][S] - (k-1) [ES]
d[S]/dt = -k1 [E][S] - (k-1) ((e0[S])/(K+[S]))
d[S]/dt = -k1 (K+(k-1))(e0[S])/(K+[S]) – (k-1)((e0[S])/(K+[S]))
d[S]/dt = -k2e0[S]/(K+[S]) +

d[S]/dt = -k2e0[S] / (K+[S])
always going to “1”

d[S]/dt graphed verses [S] 
1. rises to k2e0 (which is Vmax) 
2. then levels off (can’t produce product any faster)

3. initial slope=Vmax/K

to increase rate, change e0…. this will push everything up (Slope and Vmax included)

d[P]/dt = k2 [ES]

[P] is receiving from [ES]’s rate of change

[ES] is in steady state…bypassing quickly…almost directly to product

d[P]/dt = k2 [ES] = -d[S]/dt

[P](t) integrate the d[S]/dt OR

d[S]/dt = -k2e0[S] / (K+[S]) ( d[P]/dt = +k2e0[S] / (K+[S])

*****MATLAB!******
�What happened to the second half of the equation??? AHhhhhhhhhhhhhhhhhhhhhhhhhhh





