H] 2 & o] Ct.

=
—

O Xp= Ar-&ot



N
10
1=
0f0

240
242 2AHOIT}?
z20| 4 (ZHEF)
P
BASEE

% 20| Yol



F 2010177

=
L

2O|LC} .

C| HH
- 1

@ =0f (catalyst)Ct




4
KO
m._m

0l0

XIEt (prosthetic group)

BAF

(coenzyme) - H|E}2I

=~
ax

HZXOIX} (cofactor) — Fe, Zn, Cu

HXx

Co-factor

2aA)

X

M

2t

Holoenzyme (2

Apoenzyme (A8 4)

Substrate

e
£
-2
N
c
0
0

O




0i (catalyst): & x| LK

@ =
-

E +P

ES

E +S

dHE2)

P(product :

S (substrate:J|&!)

E (enzyme:&2)

=



http://ko.wikipedia.org/wiki/%ED%99%94%ED%95%99_%EB%B0%98%EC%9D%91
http://ko.wikipedia.org/wiki/%ED%99%94%ED%95%99_%EB%B0%98%EC%9D%91
http://ko.wikipedia.org/wiki/%ED%99%94%ED%95%99_%EB%B0%98%EC%9D%91

23 2t0]| L X|2F T O] SEN

activation energy: the energy input required to initiate the reaction.
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Biochemistry, 4E. © 2009 Cengage Learning.)



@ AHSHERI S A (oxidoreductase)
@ E0|&2A (transferase)

® Jt=2 &2 (hydrolase)




@ 4HSHErRIS A (oxidoreductase)

MALE B 2X0Mq &7 = Folbe
rarS|fe X*KP-'-OﬂP(HXHJH) &5t sk ™R
TO=|X|'(X-IX|'HI-7H)E LSESyn
ol 1&°2| EAE2 CH7H NADP EE= NAD+E EXQIX}
(Cofactor) 2 X &8tr}.

A-+B->A+B-

P, + glyceraldehyde-3-phosphate + NAD* - NADH + H*
+ 1,3-bisphosphoglycerate
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- AX+B->A+B-X
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® =2l &2 (hydrolase)
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@ 2o &2 (lyase)

* an enzyme that catalyzes the breaking (an
"elimination” reaction) of various chemical bonds
by means other than hydrolysis and oxidation.

 often forming a new double bond or a new ring
structure.

. ATP - CAMP + PPi



® 0|4d3t& A (isomerase)

« class of enzymes which convert a molecule from one
Isomer to another.

« |somerases can either facilitate intramolecular
rearrangements in which bonds are broken and formed
or they can catalyze conformational changes.

CHO CHO

¢ A_B —> B_A r-:—L—m-: I—JU—lL;—H
HU—lLZ—l-Z HU—lLZ—l-Z

l——lL.—-Dl-Z E—L—m—:

E—lL:—-Dl-I E—:LZ—L‘,IE

I
CH2OH CHz20H

D-Glucose D-Mannose



® A EA (ligase)

an enzyme that can catalyze the joining of two
large molecules by forming a new chemical
bond, usually with accompanying hydrolysis of a
small chemical group

the enzyme catalyzing the linking together of two
compounds

Ab+C->A-C+D
Ab+cD->A-D+b+c




Synthase 2} synthetase®| 4| 1

N-acetylglutamate Carbomoyl Phosphate

synthase synthetase

N-acetylglutamate Carbomoyl Phosphate
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@ Trivial name ——— ~ ase (Jl=2dis2)
@ Systematic name ——— 4 digits

0ll) Glucose + ATP ————> Glucose—-6-p + ADP

(trivial name) Hexokinase
(systematic name) ATP:glucose phosphotransferase (2.7.1.1.)
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Enzyme activity

How fast an enzyme is working



Enzyme activity (EAE4H)

How fast an enzyme is working

Rate of Reaction (B}S£%)
= Amount of substrate changed in a given period of time

= Amount of product formed in a given period of time

=1

(-
—_ O

=5 = A-[S]/At
= A[P]/ At
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24 =S (Kinetics)
6.2 QEXQI T 77| 20| T K,

gl s k=T KM
7|=4|0|A (catalase) H,0,5 H,091 0,2 Hgt 4x 10’ 25
EFMERG 4 (carbonic anhydrase) CO,2] 4} 1 x10° 12
OFHEZRI0| AR 0[A MNARS Tl Ze8t 220l opME L1 95x107
(acetyicholinesterase) Z2US O EA T SRIC=RE KMt -
710|ZEE| A (chymotrypsin) CHIE oA 19x10°  66x10"
2fo[AAf (ysozyme) M MZ CheiRol 24 05 6x10°

*FEi0| ol 128 12/7 54 185 MNSE Makels 7|H9 240[0] eiels 2 Tses ot
* K9] B9l LeigmMolct,

Km gt2 JI 20 tigt &lst== LIEHHLE
Kmgt0| &=+ &gttt =L




V) ——

HI2 A
O™

p-LIO|EZHLOIMIEM —

&< [S]
6.9 FlolRETAloll 2lsH HoiEls 2H=2ollAMd, B
Ve p-LOlEEHIHOMIE 42| =5 [S]ol| w2t =
C. =Moo =oke M= Mo|Ct

EpU
2



=)

2S5

OIATIEM E& [S] ———

J8 6.10 olATZIEAL FHIRLM0|S A0 2l5H FOHE
= BISoA|, BISSE VE OIALIE A S [S]of w2}
ERRLEICH 2Me| mek2 SXIEE0|CH






Enzyme activity 0l &= 0|Xl= K9l

;

/ Temperature

H
Four Variables — P

T Enzyme Concentration

I

Substrate Concentration



5. 40°C Temperature

Increase in Activity

\ — 40°C - denatures
A

Rate of Reaction

/o 10 20 30 40 50 60

<5°C - inactive



Effect of heat on enzyme activty

Denaturing the protein

ACTIVE SITE CHANGES SHAPE
SO SUBSTRATE NO LONGER FITS

Even if temperature lowered — €nzyme can't regain its correct shape




242 NN EE

« Washing powders
- lipase: greasy stains
- protease: eggs, blood

 Food industry 4| di|
- Fruit juices: using pectinase = 2\
- Al§ll: using amylase :
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1 * K| Km
Kin

18 6.16 H[ZHEA Mol izt 24 PSS &2 LIEH 2lelfH-H3a 0|59
T+ R, (#x: cfs £612] a8 13.16 Campbell/Ferrell, Biochemistry, 4E. ©

2009 Cengage Leamning.)



AIDS X| &2 X

- AIDSE S96l= human immunodeficienct
virus(HIV)Oj| 2t Q= EHH TS oot B

0) HIV protease-A| 2 & virus /40| 2t

- HIV protease?| active site0f] ZAgtet 4+ U= EHE
0okt A L gdolr| floll =5 (BAA YSA)

2

- Amprenavir(VX-478) by Vertex



-1 icie o
(=5t Hjo[2{A A} S " - 2 ¥ u}o|a1A7} 25504

| Clemo| 713

&7 HESlIMO| S0 EhHET SAEF | 2

MZZF HIVO| el AlZ7[FE M 7HX| =2 2450 Hi0|2H A2 ZX|0f 2H0] LY.




H &l A K| 2F2| AH(Vertex Pharmaceuticals, Inc.)0f| A 7|

ASiA Q! OfZ 2| LiH| Of (VX-478)2t

(= =]
237

2o 2

— |
Stol




