1012 An cnzyme has a Ky value of 2.8 x 1077 M and a Vi, value of 53 uM min~'. Calculate
the value of vy if [S] =3.7 % 107 M and [I) = 4.8 x 107* M for (a) a competitive inhibitor, (b)
a noncompetitive inhibitor, and (¢) an uncompetitive inhibitor, (K} = L7 x 1077 M for all three
cases,)

(a) For a competitive inhibitor, from Equation 10.17,

Vi)
K (1+ H)+1s)

N (53 uM min~") (3.7 x 107 M)
 (28x 10-5M) (1+ MM ) 43T x 104 M

Vo=

=16.5 pM min~!

=16 M min
(b) For a noncompetitive inhibitor, Equation 10.19 gives,

Nmas_(S)

B

Uy = —KM +_l§

53 oM min ! (3_7 x 10— M)
|4 adx10-t M )

et M

T 28 x 105 M 3T x 1074 M

= 1.69 uM min~

= 1,7 pM min~"

(¢) For an uncompetitive inhibitor, Equation 10.22 is appropriate,

i)

0T TR )

53 uM min"! (3_7 % 107 hf)

g0t M
(H et M

- 2,u;|0-‘4-" +3Tx 1079 M
o4 w0 u
(" |.:-m'- M)
= 1.81 M min~"'

= 1.8 M min™~"'




10.13  The degree of inhibition i is given by i% = (1 — @) 100%, where o = (vp)

inhibitioa / Y0
Calculate the percent inhibition for each of the three cases in Problem 10.12,

First vg in the absence of inhibitor must be found.
W= Vinax[S]
Ky +[S]

(3 uMmin~') (3.7 x 104 M)
C2B8x10-5M 437 x 104 M

=49.3 uM min™'

(a) 165 uM min~!
493 uM min !

percent inhibition = (1 — 0.335) (100%) = 67%

=0.335

(b) o 1169 b min~!

e -2
T wauMmin X0

percent inhibition = (l - 343 x |0°2) (100%) = 96.7%

(c) LS M min )

o= M 367 x 1072
49.3 uM min~!

percent inhibition = (l - 3.67 x 107 2) (100%) = 96.3%

10.32 Give an explanation for the Lineweaver-Burk plot for a certain
enzyme-catalyzed reaction shown below. S

v,

S|

The plot shows that at high substrate concentration (low values of 1/[S]. the initial rate of the
reaction decreases (1/v, increases), Thus, the substrate must 4T 4 an inhibitor to the enzyme,




10.14  An enzyme-catalyzed reaction (Kyy = 2.7 % 103 M) is inhibited by a competitive inhibitor
1(K;=3.1x 105 M). Suppose that the substrate concentration is 3.6 x 107* M. How much of

the inhibitor is needed for 65% inhibition? How much does the substrate concentration have to

be increased o reduce the inhibition to 2567

Expressions for the initial rate in the absence and presence of a competitive inhibitor are given
wations 10.10 and 10.17, respectively. Dividing the former by the latter gives

by Eq
[
w K (1+ ) +1si
[”D)mlubilim\ KM + ls]
o K1l
(Ky +[S]) Ky
This can be solved for [1].

M= K, ($— - I) (1 + —@)
(Vo Ninhibition Ky

It can also be solved for [S],

[S]= KM ‘[ll -1
K (i~ 1)

¢ expression for [I] is used in answering the first part of the question. For 65%

(¥ ) inhibition = (1 — 0.65), = 0.351;, and inhibition,

= (3_1 x 105 M) (L - 1) (-l 436 104 M

0.35 27 %100 M) =6.52x 10°M=65x 10°M

To reduce the inhibition 10 25%
_ _ 25%, where (1) =0.75u,. at this . A
use the expression for [S) to find the rcquire;i :;:t(rl:rate con::;::utllil:): ncentration of inhibitor,

[S] = (2_7 * ,0-;M) 6.52 x 107 M .
(3.1 % 10-5 M) (,.,4,? - 1)

=14x 102y




