Homework (May 5)

10.12  Anenzyme has a Ky value of 2.8 x 107° M and a V,,, value of 33 uM min~'. Calculate
the value of vy if [S]=3.7 x 10~ M and [I] = 4.8 x 10~* M for (a) a competitive inhibitor, (b)
& noncompetitive inhibitor, and (¢) an uncompetitive inhibitor. (K; = 1.7 x 107° M for all three
cases.)

(a) For a competitive inhibitor, from Equation 10.17,
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(b) For a noncompetitive inhibitor, Equation 10.19 gives,
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(¢) For an uncompetitive inhibitor, Equation 10.22 is appropriate,
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10.13  The degree of inhibition i is given by i% = (1 — a) 1004, where « = (Lb)mhm.m fug.
Calculate the percent inhibition for cach of the three cases in Problem 10.12.

First vy in the absence of inhibitor must be found.
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percent inhibition = (1 — 0.335) (1004) = 67%
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(h) 169 M min 343 x 10-2
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percent inhibition — (I — 343 x IO'Z) (100%) = 96.7%



i '
©) o = SSLAM RS T
493 M min

percent inhibition = ( 1 3.67 x 1072) (100%) = 96.3%

I e vine calalvar

n
subsirzte concenmmizn is Lo« T A0 | e much or

RN THEEF A I AP TR hibored s commein e insibigr

iy 52007 4 Suppse i
e ishibiior is 1

O BT (LN TR T I SHow mnen ey b substane conceniiazon T e

he e reosed s ediee 1t

il Ly 2357

Ty ssizes Ty &= in Pl salisineg e 2

ey

(H

2ives

K | : ',.',] sl

Ko B
Aalll
TR PN~

This cam he sodee? tar |1,

e }[,I 51

Teae also b soiae! far |5,

1=Ky | ——0

Ki (g - 1)

The expression for [I} 15 used in answering the first part of the question. For 65% inhibition,
{(W)intibition = (1 — 0.65)1y = 0.352, and
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To reduce the inhibition to 25%, where (1) hibgice = 0-73t. @t this concentration of inhibitor,
use the expression for [S]to find the required substrate concentration.
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The plot shows that at high substrate concentration (low values of 1/[S]), the mnitial rate of the
reaction decreases (1/vy increases). Thus. the substrate must act as an inhibitor to the enzyme.




