Biochemistry 1

Lecture 19: Allosteric Inhibitors

Lecture 19

The binding site of the inhibitor is not at the active
site. The inhibitor does not look like the substrate.

e The binding is reversible. .
e The inhibitor can bind to both [E] and

[ES].
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e The inhibitor binding causes a change in the

conformation of the protein that affects
either substrate binding, the chemical step, or

both. E1 EST
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altered when the inhibitor is bound, potentially
affecting binding and catalysis.

The change in Vwvax and Ky can be used to find K, and
KII- — T

tmacfve - Mixed Inhibitor |
a = ratio of slopes bl [S]
(+I/no inh) (1] ok: K
= [1)/(a-1) L {
o’ = ratio of y-intercept [II] I(W\ CMV\Sas. C ‘mﬁ\qgv oY (OWO/V) .
(+I/no inh) 09:1"’%5
K = [1]/(o-1) ! |, s
s RO
No Inhibitor Present [+ . i \&
[ —HAS] L
v=V [S] v=dlL & ﬂK\;m '
" Ko +151 Can get ky Q Ky
1] Kyl 1 JOZKML , WQ'“::\ chargro m fem
M][S] %VM v Vo 11 | Vorax FES S
l,__ N
glorx_ )((V\"‘-fcb'p“ SIOPC ﬂn;\h:(caf”‘

Ct\awg e in S"(o";é gived &, S ‘avm/\‘oms '5 '

CL\AV\:J)Z M 3—M+¢*%ij 25w(2<x|



Use of double reciprocal plots to distinguish between inhibitor types.
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e !
Obtaining K, and K/’ for Mixed Inhibitors: ol J /_" ;’f
A. Data Collection. . 1: L}
1. Obtain v versus [S] in the absence ,:”ip Y _V
of inhibitor. !
= +S+T(fixed)
2. Obtain v versus [S] in the presence e gC"ﬂ"j) S C'R
of a fixed and known concentration
of inhibitor.
B1. Direct Fitting to Data:
L YMAX(s] )
1. Predicted velocities:  Vppeq = m
2. Determine difference between observed and predicted: rcdlﬁh\n .
X2=Z | (Vobs'VprEd) I =0t I (Vobs‘Vpred) [150
3.Use Solver to find best fit to data by varying Ky, Vuax, o, and o'.
4. _ 1 and k. - (]
£ =e-n ) J
B2. Double Reciprocal Plot: -
1. Plot both data sets on a double reciprocal plot
2. a = ratio of the slopes.
3. o' = ratio of Y-intercepts.
4. g . Il and g _ X1
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Example: ¥ Y
[S] mM SV v 1/s 1/v 1/v
((01=0)) (=10um) (1=0)  I=10puM 0.4 L
1 16.7 2.9 1.0 0060  0.340 In M
5 500 100 02 0020 0.100 " / 10["
10 66.7 14.3 0.1 0.015  0.070 :
20 800 182 005 00125 0.055 y=0.3x+ 0.04
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i) Draw a line representing the un-inhibited reaction, label the intersection with the y-axis.

i) Draw a line representing a competitive inhibitor. (Nwox umbovgyd,

kv iveveaged)
it
iii) Draw a line representing an allosteric inhibitor CVW\W( B Eoa PWV\@L>




