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Lecture 4. Enzyme
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Lecture 4. Enzyme

B 22 (Enzyme)
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Lecture 4. Enzyme
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Lecture 4. Enzyme

B 22 (Enzyme)
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Lecture 4. Enzyme

B 22 (Enzyme)
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Lecture 4. Enzyme

B 22 (Enzyme)
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Lecture 4. Enzyme

H 22 (Enzyme)2| HEH &7/ (Enzyme Code)

@ A3l E A (Oxidoreductase)

- = 7| & ALO|Of AtS) HRIHFS ZE0f (LDH=LD, G6PD, GOD, POD)

@ T™O|& A (Transferase)
- 715712 T™O|E FHIOH (GOT=AST, GPT=ALT, CPK=CK, r-GT=r-GTP)
® 7t 24 (Hydrolase)
- 2= 2| 7= olE F01 (AMS, LPS, ACP, ALP)
@ 2= (Lyase)
- 720l 2F Atz 0|2|e| ChYet tetdetES #= A= =0H (ALD=ALS)
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Lecture 4. Enzyme

H 22 (Enzyme)Q| 7|E E0]H4
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Lecture 4. Enzyme

B 22580 dgsS F= 29

@ AlZt (Time)
- 240 H|5 7| 2E0| 2ot gt3H = THRA[ZHO] H]g|
@ 2% (Temperature)
- 24 G0 22PE5H0 A2, 120M 289 = L
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Lecture 4. Enzyme
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Lecture 4. Enzyme

H S2280 922 == 292l-Inhibitor

Enzyme Inhibitors

+  Competitive inhibitors bind to the active site of an enzyme, competingwith the substrate

+  Noncompetitive inhibitors bind to ancther part of an enzyme, causing the enzyme to changeshape

and making the active site less effective
| i

Y

+  Examples of inhibitors includetoxins, poisons, pesticides, and antibiotics

aiubstrate

i Active site

Competitive
inhibitor

K

Enzyme

Noncompetitive inhibitor

(a) Normal binding (b) Competitive inhibition (c) Noncompetitive inhibition
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Lecture 4. Enzyme
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Lecture 4. Enzyme
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Lecture 4. Enzyme

B Amylase (AMS) &3
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Lecture 4. Enzyme

B Amylase (AMS) &3

- Saccharogenic

-> H=Z0| Amylasedf| 2|5l 7ol 22 dd& Tl &= Folin-Wu E2 =

=3dt= 2
Amylase(serum) Maltase
Starch--— 22T — Maltose----------- — Glucose
-> Glucose + Cu*? — Gluconic acid + Cu,*
-> Cu,* + Mo*® — Cu*?2 + Mo** (Blue color, 600nm)
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Lecture 4. Enzyme

M Lipase (LPS) &%
- TGE Glycerold} Fatty acid2 7t=&3l ot= H{& 2H|l 24
EFEENERTRES:
S8 8 Tietz Cherry-Crandall
O1EHA - 725l O1EHA - 750
Lipase (Serum) Lipase (Serum)
! !
Olive Oil + H,O — Glycerol + Fatty acid Olive Oil + H,O — Glycerol + Fatty acid
oz | @2EHA - xwot X 7} @?2EHA| - xwot =M
Fatty acid®| Thymolphthalein 87} 2 Fatty acidO| Phenolphthalein ®7} =
@3CHA - XA @3CHA| - XA
NaOHZ Blue ColorZt & W 77HX| HESICE | NaOHEZE Red Color7f 2 I 7K Mot
(x||:||-o| 90777fx| *X—I (7(||:|I-o| 70‘777|'X| *X—I
7| & cH Ollve Qil Ollve Oil
INPN S Thymolphthalein Phenolphthalein
Buffer Tris Buffer (pH 8.0) Phosphate Buffer (pH 7.0)
HEA 0.05N NaOH 0.05N NaOH
%™ pH pH 8.0 pH 7.0
x=0O
Cc:)Ifr Blue Red
H|ZD | Tietz #10| Cherry-Crandall & 2Lt O H=tStC}




Lecture 4. Enzyme

B Lactic Dehydrogenase (LDH, LD)

pH 8.8~9.8
L-Lactate + NAD* Pyruvate + NADH + H*
pH 7.4~7.8
Heks ofuts
(Lactic acid — Pyruvic acid) (Pyruvic acid — Lactic acid)
A pH pH 8.8 9.8 (pH 9.5) pH 7.4~ 7.8 (pH 6.0 ~ 8.5)
7|1= Lactic acid Pyruvic acid
HXESA NAD NADH




Lecture 4. Enzyme

H Lactic Dehydrogenase (LDH, LD)

- LDH+= 270 2| Subunit?!
ATEHYA), =
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Lecture 4. Enzyme

B Lactic Dehydrogenase (LDH, LD) &%

- UVHE
@ Wacker# (Y-S O|& : Lactic acid — Pyruvic acid)
L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*
* 340nmOi| A NADH 37t &7

@ Wroblewski-Ladue'® (ZHtS 0| & : Pyruvic acid — Lactic acid)
Pyruvate + NADH + H* serum(LDH) L-Lactate + NAD+*
* 340nmOj| A NADH Z2% 5%




Lecture 4. Enzyme

B Lactic Dehydrogenase (LDH, LD) &%

- H| M S
@ Babson# (FHtS O|& : Lactic acid — Pyruvic acid)

L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*
HI S X
NADH + Tetrazolium, PMs — HCl (ErS"S X))

Formazan (Red, 570nm)

@ King'®l (‘3HtE 0|8 : Lactic acid — Pyruvic acid)
L-Lactate + NAD* Serum(LDH) Pyruvate + NADH + H*
Pyruvate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)

® Cabaud-Wroblewski'# (ZHtE O|& : Pyruvic acid — Lactic acid)
Pyruvate + NADH + H* Serum(LDH) | | actate + NAD*
=2 Pyruvate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)




Lecture 4. Enzyme

H Creatine Kinase (CK, Creatine phosphokinase=CPK)

- ATPL| Q47| ZE Creatine2 2 TO|St= dHE-Z 1l Creatine Phosphatel| QI4H7| &

ADPZ HO|sH= EHSS Zijots O

pH 9.0, Mg+
Creatine + ATP Creatine-P + ADP
pH 7.4, Mg?*
Hes o kg
(Creatine — Creatine-P) (Creatine-P — Creatine)
%™ pH pH 8~ 9 (pH 9.0) pH 6~ 7 (pH 7.4)
7|1= Creatine Creatine Phosphate
HXaA ATP ADP




Lecture 4. Enzyme

H Creatine Kinase (CK, Creatine phosphokinase=CPK)

- CK= 2702] Subunit?!
HHEBY) =428 M)
OZ O|F 0T 22K

- K
-> & 25~130 Unit/L
-> 2 20~120 Unit/L

CK-MB
CK-BB

CK-MM

|Isoenzyme CK-BB (=CPK |) CK-MB (= CPK 1) CK-MM (= CPKIII)
SFEPN CK-BB < 1% CK-MB < 5% CK-MM > 94%
o= i (A8) o =42
Fo A AdTY, L&Y HT G S K7t o505 2= At




Lecture 4. Enzyme

B Creatine Kinase (CK, Creatine phosphokinase=CPK) 5%

- UVE! (98-S 0|8 : Cr-P — Cr)

@ RosalkiH
Creatine-P + ADP Serum(CK) Creatine + ATP
ATP + Glucose Hexokinase . G-g-p + ADP
G-6-P + NADP G6PD 6-Phosphoglunate + NADPH

* 340nmO M NADPH S7t& 538

- H[ M8 (88S 0|&€ : Cr — Cr-P)
@ Nuttal-Wedin &
Creatine + ATP Serum(CK) Creatine-P + ADP
ADP + PhosPhoenolpyruvate __PyruvateKinase _ pyryvate + ATP
Pyruvic acid + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)




Lecture 4. Enzyme

l Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT)

- Amino acid(Aspartate, Alanine)2}t Keto acid(ketoglutarate) AtO| Amino”| 0|& 4

- AST = GOT (Glutamic Oxaloacetic Transaminase)

AST = GOT
-> Aspartate + a-Ketoglutarate Glutamate + Oxaloacetate
o o
o] o] HO a o HO
o
HDWGH + R HGWQH . NH,
NH.
o o o
HO HO
Gilutamate Oxalopcetate o-Ketoglutarate Aspartate

- ALT = GPT (Glutamic Pyruvic Transaminase)

-> Alanine + a-Ketoglutarate ALT = GPT Glutamate + Pyruvate

H,C
e tr 3 o o HsC
+ 8]
HO OH e + NH;
HO HO oH T o
N"':. ﬂ 4

Gilutamate Pyruvate o-Ketoglutarate Alaninge




Lecture 4. Enzyme

l Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT)

- AST, ALT= o2, 740l 3o 2=
Enzyme AST ALT
XMHtS olHIS AMHS olHIS
pH 7.4 pH 8.0~8.5 pH 7.4 pH 8.0~8.5
7| & Aspartate, o-Ketoglutarate Alanine, a-Ketoglutarate
F o A5t HES, A28 AR 28
H| MZZM - AST > ALT ZHESE: AST < ALT
- A

-> AST : 13~40 IU/L
-> ALT : 7~40 IU/L




Lecture 4. Enzyme

B Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT) 5%

- UVH! (Karmen )
@ AST (GOT)
Aspartate + a-Ketoglutarate -2€rUm(AST) | Glutamate + Oxaloacetate

Oxaloacetate + NADH _MalateDehydrogenase(MDH), palate + NAD*

* 340nmOj| Al NADHO| ZAZFE =™

@ ALT (GPT)
Alanine + a-Ketoglutarate 2€TUMALT) . Glutamate + Pyruvate
Pyruvate + NADH LactateDehydrogenase(LDH). | state + NAD*

* 340nmOj| Al NADHO| ZAZFE =™




Lecture 4. Enzyme

B Aspartate Aminotransferase & Alanine Aminotransferase (AST & ALT) 578

- H|M&H (Reitman-Frankel &)

@ AST (GOT)

Aspartate + a-Ketoglutarate Serum(AST) | Glutamate + Oxaloacetate
Oxaloacetate + 2,4 DNPH NaOH Hydrazone (Brown, 500nm)

7

@ ALT (GPT)

Alanine + o-Ketoglutarate —2€MUM(ALT) . Glutamate + Pyruvate
Pyruvate + 2,4 DNPH NaOH | Hydrazone (Brown, 500nm)




Lecture 4. Enzyme

B Gamma Glutamyl Transpeptidase (y-GTP)

- y-GTP= y-GlutamylpeptideE y-Glutamyl”?| 2} Peptide Chain2 2 7t=&5}5} 0
y-Glutamyl?| £ 048] Amino acidLt PeptideZ O|MA|7|&= HO|ga
- Zh HEA Eetur 2HEE g4

y-GTP

Glutathione + Amino acid v-glutamyl-peptide + L- cysteinylglycine

Pepude Bonds

>\"\/wrv(7rv\<

Glutamate Gysteme Glyclne




Lecture 4. Enzyme

B Gamma Glutamyl Transpeptidase (y-GTP) 578
- W E2tap 7EE S L0 0|8

- Ao HolECH 6~7H =10 S 5~770 &0 HelX]
N L-y-G-3-C-4-H
éxo_l I:Iél-I O”OWSkl Hﬁ-l %ﬂ-ﬂ GOIdberg Hﬁ-l (gXtamyl-carboxy—
hydroxyanilide)
Serum (y-GTP)
2z . . l | -
= ot 7| & + Glyeylglycine y-Glutamyl-Glycylglycine + 4 =
dd= + A9} — Color
StAd 7| Xl y-Glutamyl-p- y-Glutamy-- y-Glutamyl-p- A
238712 Nitroaniide Naphthylamide Nitroaniide L-y-G-3-C-4-H
HE= p-Nitroaniline B-Naphthylamine p-Nitroaniline 5-Am|22isdallcyllc
p- p-Xylenol
M A} Dimethylaminocinena NaNO, Sodium
Sulfamate :
maldehyde metaperiodate
Color Yellow Red Blue Blue
o 410nm 540nm 640nm 635nm
SEHA 0~50 Unit/L 0~43 Unit/L




Lecture 4. Enzyme

l Alkaline Phosphatase & Acid Phosphatase (ALP & ACP)

10} Phosphate”|2f Alcohols ‘d-d

OF

- O 2{7}X| Monophosphate EsterS 7t

@ ALP
-> JoloM Y 8 S A= T2 0N Fal, 20k= =0 = ef

-> ZF EFE A BA (ALP1, ALP2)

-> 2935, +F4Y, i XHE A7|0= ALPE 7t SCHSS 0 H4 (ALP3)
@ ACP

-> Y E8 & ACPE 75%7F 2H0|M, 25%= =M 0|M el

-> W, 7k H[Z, AMEo| EXY

-> HAeF AT = BO| EXYSI0 8L AXN Ar&=7t

-> MEMAO|M AKX T S7¢

L—

ol




Lecture 4. Enzyme

B Alkaline Phosphatase & Acid Phosphatase (ALP & ACP) 5%

- ALPR} ACPE BH0| AHE L= U8 2 SYStL BHS pHEF CHECL}
SF ALP ACP
Z1™ pH pH 8~ 10 (pH 10.5) pH47 6

Bodansky & : B-Glycerophosphate
7|"  Bessey-Lowry & : Para-Nitrophenylphosphate
Kind-King & : Phenylphosphate

48 | Mg*2, Mn*2, Ca*?

@ Bodansky (Fisk-Subbarrow'#)

B-Glycerophosphate —2€rlUm(ALE ACP) | phosphate +Glycerol
Phosphate + Amm.Molybdate s Phosphomolybdate + ANSA — s Molybdenum

@ Bessey-Lowry
o-Nitrophenylphosphate Serum(ALP_ACP). p-Nitrophenol + NaOH (Yellow, 410nm)
® Kind-King H
Phenylphosphate Serum(ALP ACP). Phenol + 4-AAP (Red, 520nm)




Lecture 4. Enzyme

Bl Cholinesterase (ChE)
- ChE&= CholinesterE Cholinel} Fatty acidZ 7t+&dlote 282

- I7_|-()-||A—| 'cZ!-éElD:' SIM L0 Albumin A SHA _Il- JEE)I'C'S:I 7} AlXI II-OH XIC}

H OO L o H ol

- Acetylcholinesterase(AChE), Pseudocholinesterase(SChE)

Hl Leucineaminopeptidase (LAP)
- LAP= NZEHO|| Leucine= #11 U= PeptideE ZTHO| A HELSE

- Hap g ey 2

o

rr

Bl Aldolase (ALD)
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