The double-reciprocal (Lineweaver-Burk)
plot allows easy calculation of K, and V__,
1/v,

Slope = K/V ;ax

[S]=0.5K,,

-1/Ky, 0 1/IS]
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Many factors influence the activity of an
enzyme

o pH
Temperature

Concentration of molecules that bind to enzyme
— Substrate

— Reversible inhibitors

— lIrreversible inhibitors (inactivators)

— Allosteric effectors

Covalent modification
Enzyme concentration



Enzymes show maximum activity at their pH
optimum
Pepsin Glucose 6-phosphatase

log V)




Enzymes can be inhibited by substrate

analogs
(ol -
00C H
CH2 succinate dehydrogenase \C/
CH»> llj
_ /N
coo H coo0
Succinate Fumarate
(qolo
| succinate dehydrogenase
CIHz ~ NO REACTION
olo

Malonate
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Enzymes are greatly inhibited by transition-

state analogs

Adenosine deaminase

K,=3x10°
H,N

k \>_L>

Rlbose

Adenosine

HoN OH

HI\||§N |

3

Ribose
H OH
N
N
N N
Ribose

. Ine. Al rights reserved.

1,6-Dihydroinosine

Product inhibition:

K =3x10*
0
NH; N
Ribose
Inosine
TS analog:
K, =1.5x10"3



Competitive inhibition
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Figure 6-15a
Lehninger Principles of Biochemistry, Fifth Edition
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Uncompetitive inhibition

E+S — ES —E+P
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Figure 6-15b
Lehninger Principles of Biochemistry, Fifth Edition
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Mixed inhibition
E+S —ES —E+P
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Figure 6-15c¢
Lehninger Principles of Biochemistry, Fifth Edition
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Competitive inhibition
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Figure 6-15a
Lehninger Principles of Biochemistry, Fifth Edition
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Increasing
o =1 (no inhibitor) 1]

[1]
a=1+ —
KI

| 1 | | |
0 Ky 2K, 3K, 4K, 5Ky
[S]

a is the factor by which [S] must be increased
to overcome the presence of inhibitor



1/v

o

Increasing

[1]

o =1 (no inhibitor)

W Slope = aKy/V ax
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Uncompetitive inhibition

E+S — ES —E+P
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Figure 6-15b
Lehninger Principles of Biochemistry, Fifth Edition
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1/v

Increasing

1]

a’=1 (no inhibitor)
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Mixed inhibition
E+S —ES —E+P
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Figure 6-15c¢
Lehninger Principles of Biochemistry, Fifth Edition
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1/v

Increasing o' =1.25

[1]

a=a’ =1 (noinhibitor)

Slope = aKy/V nax

=1 ﬂ a=1+
o= +K| Kll
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Inhibitor type ApparentV ApparentK
None V... K_
Competitive V. aK_
Uncompetitive v /o K /a'
Mixed v /o aK /o'

Table 6-9
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company



Effects of Inhibitors on Michaelis-Menten Reactions?

Michaelis-Menten

Type of Inhibition Equation
Vimax[S]
None Vo =7 — ——
K, + [S]
Vmax[S]

Competitive Vo = (!K—'|'[S]
M

v. — V max[S] _ (vma)Ja') [S]
Vmax[S] - (vmax/a’) [S]

Uncompetitive

Mixed (noncompetitive) v, = oKy + a’'[S] (afa’)Ky + [S]

a_.1+[_ dl_1+ﬂ
a = K'ana— K|’
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vo
1

Vo

1

vO
1
VO

Lineweaver-Burk

Equation

Ky 1 1
= +

Vmax [ S] Vmax
L aKy 1 - 1

Vimax [S]  Vimax
. KM 1 a’

Vimax [S]  Vmax
o akK M 1 (l.'

Vimax [S]  Vimax

Effect of Inhibitor

None

Increases K 3°

Decreases K 3;* and V ;75

Decreases V ;h5; may increase
or decrease K 3{*



