'A;'r[‘:

e
oum-d bm‘b "
Semnan University tﬁm}ﬁ'

PO g 90 Mosko w59

D.V.M., Ph.D. of Biochemistry

oylvoww Ol (Suw g0l ouSuutd



Ol 559 LU oy 7

tlbomign SS9 5 g &5 Adud 939090 S99 Lo 35T
WS (o0 Jok 9 36U g ol gis 4 g W0 il P11,
ot g 659 Slgit 53 g Wigui o0l B pao STy b 40 Lo 3T
Ailooo S
RNA w2 31 o2 s 9T bof o )10 (ki 93 sloss b Ly 3T 351
Wi g5 o0 (Ribozyme) i 3gm 5 T 4 45 o9 1




b 3T 1931 5 Ll

 domig ) ¥ ogle o 510 (i g 33 (ylois b baid
()9S BgS) (Smiig 3 s s (51419

(Mg Jao) s o9

ol wilo usﬁ Jod a0
L wolsg

il Jio 1 5T 43 S5m0 350 43 3 5T 958 190 (odany 39 (oS g ikand Jiio o 5T 43 nnd Skigut b Y goo Lo 35T o
o 9F (50 Sk g 39 09 95 ) T 9 49 43 3190 4igF (3 48 (FAD Wiile



without enzyme

Activation
energy
without
enzyme

Activation
energy with
enzyme

Reactants
e.g. 2H,0,

Products
e.g. 2H,0 + O,

Reaction coordinate



Substrate

Active site

Key (substrate) Lock (enzyme) 0

Enzyme

e

Lock-Key Complex Enzyme-Substrate
Complex

(b)

S g Jis 4yl

WolS g ot 1 it g JoSio ot 33T Jlad oSl

NS (0 Jos (e




(a) induced-fit binding mechanism
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FIGURE 6-1 Binding of a substrate to an enzyme at the active site.
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TABLE SR K, for Some Enzymes and Substrates

Enzyme Substrate K. (mm)
Hexokinase (brain) ATP 0.4
D-Glucose 0.05
D-Fructose 1.D
Carbonic anhydrase HCO, 20
Chymotrypsin Glycyltyrosinylglycine 108
N-Benzoyltyrosinamide s
B-Galactosidase D-Lactose 4.0
Threonine dehydratase L-Threonine 5.0
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Separating the components of the numerator on the
right side of the equation gives
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FIGURE1 A double-reciprocal or Lineweaver-Burk plot

From the class handout, you derived the classic
Michaelis-Menten equation:

1 [ Ky

Vo \vmax/

© 2008 John Wiley & Sons, Inc. All rights reserved.

1
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vmax

which has the form y = mx +b; in other words, a
line, 1f you plot 1/[S] as the independent variable and

| /vy as the dependent variable
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Activity Vs. Specific Activity

- — e — T ——
e — —

i ——
>

/

« Unit: amount of
enzyme causing
transformation of 1 pu

L Vel et mole of substrate per

min. at 25 °C under
optimal conditions
A Purification Table for a Hypothetical Enzyme®

Procedure igilfl?:en p-:_gtt::n A tivity Specific activity ® ACt I V I ty : TOta I u n I tS 0 f
ar step Crnal) (rmg) {uanits) i bsdmg)

T enzyme (U).

extract 1,400 10, D00y 100,000 10

F ipitati ith 1 F1 " 1 -
e o na DG 2 - Specific activity:

lon-exchanges

sl ek (U/mg) of total protein

2.
3.
A, Qize-gpes |l usion
B,

chromatography 20 Ly S0, OO0 &0
Aftinity chromastog-
raphy (S 3 A5 ChOc 15,000

“all data r|:'|_|rl;_=.-';.|":l| the status of the :..-‘|I|=|'|'-|‘! afier Thee 1I|::'_.||J:-|‘|.?|I:|_‘:|1 procedura hes bean carmrmied
aut, Activity and specific activity are defined on papgs 137,
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G NEr A Turnover Number, ke, of Some Enzymes

Enzyme Substrate K. (s~ 1)
Catalase H->0 40,000,000
Carbonic anhydrase HCOS 400,000
Kcat/ km Acetylcholinesterase Acetylcholine 14,000
~ ﬁT ‘MBU 6‘..' )U B-Lactamase Benzyvlpenicillin 2,000
. . Fumarase Fumarate S00
(Catalytic Efficiency) RecA protein (an ATPase) ATP 0.5

IR Enzymes for Which k.,,/K, Is Close to the Diffusion-Controlled Limit (10°to 10°m™’s ™)

Kcat/ km slNio 4> 2

n o e K K./K

Sl $0T, B PV nilhy s Enzyme Substrate (fia 1) (Mm) (hﬁs"ni
i Acetylcholinesterase Acetylcholine 1.4 x 10* 9% 107 1.6 X 10°
S d ‘ﬁ"{ﬁ‘s'ﬁ rolb ol Carbonic anhydrase CO, 1 X IUE 1.2 X 107 8.3 X 107
08Ut ilio S! s b 3 3T 3 HCO; 4% 10° 2.6 X 107 15X 10"
YA Catalase H,0, 4 X107 1.1 X 10° 4 X107
Crotonase Crotonyl-CoA 5.7 X 10° 2 X 107 2.8 X 10°
Fumarase Fumarate 8 X 10° 5 X 107 1.6 X 10°
Malate 9 X 10° 2.5 X 107 3.6 X 107
B-Lactamase Benzylpenicillin 2.0 X 10° 2 X107 1 x10°

Source: Fersht, A. (1999) Structure and Mechanism in Protein Science, p. 166, W. H. Freeman and Company, New York.
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(a) Competitive inhibition
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(c) Mixed inhibition
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(b) Uncompetitive inhibition

E+ S = = ES

> E + P
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namec

LDH1

ILDH2

LLDHZ3

LLDH4g

LDHS5

HHHH

HHHM

HHMM

Myocardium myocardial
, RBC infarction

Myocardium
, RBC

Kidney,
Skeletal

muscle

Kidney,
Skeletal
muscle

Skeletal Skeletal
muscle, muscle and
Liver liver diseases
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TABlE =N International Classification of Enzymes

(lassno.  (lass name Tupe of reaction catalyzed

| Oxidoreductases |  Transter of electrons (hydride 1ons or H atoms)
2 [Tansferases (roup transfer reactions

Hydrolases Hydrolysis reactlons (transter of functional groups to water)

yases Cleavage of C—C, C—0, C—N, or other bonds by elimmnation, leaving double
bonds or rings, or addition of groups to double bonds

[somerases Transfer of groups within molecules to yield 1someric forms

0 L1gases Formation of C—C, C—5, C—0, and C—N bonds by condensation reactions
coupled to cleavage of ATP or simular cofactor
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