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Substrate slightly as substrate binds
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Holo-enzyme= apo-enzyme + cofactor
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TABLE 6-1 Some Inorganic Elements That
Serve as Cofactors for Enzymes

cu*™t Cytochrome oxidase

Fe?™ or Fe** Cytochrome oxidase, catalase, peroxidase

K* Pyruvate kinase

Mg2+ Hexokinase, glucose 6-phosphatase,
pyruvate kinase

Mn®* Arginase, ribonucleotide reductase

Mo Dinitrogenase

Ni** Urease

Se Glutathione peroxidase

Zn" Carbonic anhydrase, alcohol

dehydrogenase, carboxypeptidases
A and B
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ATP + p-glucose —— ADP + p-glucose 6-phosphate
sUaSesSa

- E.C. 2.7.1.1 ATP:glucose phosphotransferase
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1l aansS] -
AH + B — A + BH (reduced) ;050,185 -
A + O — AO (oxidized) s
D, UssansS] -
Alcohol (l)
CH,—CH,—OH + NAD+ 2MWiosens® o~y —C—H + NADH*+ H*

Ethanol Coenzyme Acctaldehyde Coenzyme
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AB+C — A +BC

CH;—CH—COO™ + "00C—C—CH,CH,—COO~™ =——— (CH;—C—COO™ + "O0C—CH—CH,CH,—COO~

Alanine a-Ketoglutarate Pyruvale Glutamate
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; - +
—N—CH—C—N—CH—CO0~ + H,0 Pid% __N_CH—C—0" + H;N—CH—COO"

: B !

Polypeptide C termunal Shorter polypeptide Amino acid from C terminal
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[x-A-B-Y] — [A=B + X-Y] S

O O
i Pyruvate |

CH;—C—C00~ + H* &teni® oy —C—H + 0,
Pyruvate Acetaldehyde Carbon dioxiude
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“00C COO" Maleste ~00C H
isomerase N
C=C — C==C
H H H COO

Malcate Fumaratwe
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X+Y+ATP — XY + ADP +
Pi
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| Pyruvate |

"00C—C—CH; + CO; + ATp =boyme -50C—C—CH,~COO" + ADP+ P; + H*

Pyruvate Oxaloacetate
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Enzyme concentration




Initial velocity, V, (wm/min)
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E+S &— ES —— E+P
K, .i
/ reaction | Jhdrdd Quir) wble o

substrate binding

Substrate concentration, [S] (mm)




Reaction Velocity (M sec”)

12V,

diiowd (sl slacel ooyl o Sly Vmax ¢ Km -

Vmax g Km

Enzyme Substrate K., (mm)
Hexokinase (brain) ATP 0.4
D-Glucose 0.05
p-Fructose 1.5
Carbonic anhydrase HCO, 26
Chymotrypsin Glycyltyrosinylglycine 108
N-Benzoyltyrosinamide 2.5
3-Galactosidase D-Lactose 4.0
Threonine dehydratase L-Threonine 5.0
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(S)lwgi dAc) turnover number LU Kcat -

kf k
E+S ——* ES — E+P
/ k. 'R TABLE 6-7 Turnover Numbers, k_.;, of Some Enzymes
reaction -1

substrate binding . Enzyme Sy Kear (5 )
Catalase H-0, 40,000,000
Carbonic anhydrase HCOs 400,000
Acetylcholinesterase Acetylcholine 14,000
k — I.;' IIII’I..'_"' ] B-Lactamase Benzylpenicillin 2,000
Cal max’ 1 Fumarase Fumarate 800

RecA protein (an ATPase) ATP 0.4




(specificity constant) S w9 U camolaiz| <l

Kea/K

cal ITl
Keat Kim Kear /K

Enzyme Substrate (s™H (M) m ™Y
Acetylcholinesterase Acetylcholine 1.4 x 10* 9 X 107° 1.6 X 108
Carbonic anhydrase CO0, 1 x 10° 1.2 X 1072 8.3 x 107

HCO3 4 x 10° 2.6 X 1072 1.5 x 107
Catalase H50, 4 x 107 1.1 x 10° 4 x 107
Crotonase Crotonyl-CoA 5.7 X 10° 2 X107° 2.8 x 10®
Fumarase Fumarate 8 x 102 5 %X 107° 1.6 % 108

Malate 9 X 10? 25% 107° 3.6 X 10’

B-Lactamase Benzylpenicillin 2.0 X 10° 2 X 107° 1 x 108




Initial velocity, V, (Lm/min)

Substrate concentration, [S] (mm)

Vmax [S]
K., +[S]

V'D =

VU giio-yaadw So aldleo Jyaw

(Lineweaver-burk) S u-,gs9. al>les -
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(a) Competitive inhibition

E+8 —m— E5 —* E+ P
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max

Normal

Normal
With Inhibitor

vlnlt 12V }......
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With Inhibitor

K K, 1K, 1K
[S] 1/[S]

Vmax remains the same however the inhibitor increases the apparent Km

Km'=a km
a>0




wwld, S oaiiS)lpo I

dihydropteroate diphosphate + p-aminobenzoic acid (PABA)

NH
2 HO O dihydropteroate g « s ifonamides
| N/ synthetase
O=85=0 C _ N
dihydroptercic acid
%
dihydrofolic acid
dihydrofolate g «|trimethoprim
N NH 5 reduciase T | °

PABA tetrahydrofolic acid
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(Mixed) swld,) juc Sld oaisS)bo I

With Inhibitor

Normal

1V

With Inhibitor

/K,
[S] 1/[S]

Vmax is reduced with an inhibitor however the Km remains the same

m

Vmax‘=a Vmax
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(b) Uncompetitive inhibition

E+S=—ES—E+P
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Normal

AT

With Inhibito:

With Inhibitor Normal

init

[S] 1/[S]

Both the effective Vmax and effective Km are reduced with an inhibitor
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Inhibitor type Apparent V. . Apparent K,
None Vi K
Competitive Vinax ak,
Uncompetitive Vo K./ o

Mixed Vi aK. /a' od=a
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Regulatory
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Inactive /_\Active
enzyme enzyme

Substrate Product
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