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Study on Antibody-enzyme Coupling and
Enzyme Immunoassay Methods

Seon Il Jang*

Department of Skin & Beauty, Seojeong College, Yangju 1482-777

Alakaline phosphatase (ALP)- or horseradish peroxidase (HRP)-antibody conjugate was used frequently on the

immunological detection methods such as

enzyme-linked

immunosocbent assay (ELISA), immuncbolt,

immunohistochemistry. The classical enzyme-antibody coupling method by one-step (direction) injection of
glutaraldehyde bring into being disadvantage such as low sensitivity of antigen detection because of homopolymers.
This study was modified with the dialysis glutaraldehyde method to provide simple coupling through g-amino residues
present in most protein. The dialysis glutaraldehyde coupling effects were better than the classical one-step
glutaraldehyde injection in antigen detection of ELISA and immunobolt. Optimal dose of the dialysis glutaraldehyde
solution was 0.10-0.25 %. This results suggest that the dialysis glutaraldehyde coupling method can readily applied to

antigen detection of in vitro and in vivo.
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1. A&

Rabbit anti-mouse IgG, goat anti-rabbit IgG, mouse IgG,
rabbit IgG, goat IgG, alkaline phosphatase(ALP, type VII-T),
peroxidase(HRP),
sephaclyl 200,

(3-ethylbenzthiazoline- 6-sulfonic acid) diammonium salt

horseradish glutaradehyde,  glycine,

etanolamine, trisa-base,  2,2'-azino-bis
(ABTS), sodium dodecyle sulfate, p-nitrophenyl phosphate
(p-NPP), sucrose, cellulose membrane sac(CMS), 4-chloro-1-
napthol(4-CN), diaminobenzidine(DAB),
ethylcarbazol (AEC), imidazole, polyethylene glycol, dextran &
£ Sigma-AldrichAHUSA)Z2RE TR} Nitro  celllose
membrane (NCM)2 ArmershamAHUSA), 10X phosphate
buffered saline (PBS), carbonate-bicarbonate buffered saline®

Gibco BRLAHUSA)ZEE] UL

3-amino-9-

2. 54 9 A9 Hu AA

49 oA E FriEel e FetEAE MAS Al
A WzZH4 ) 10 mM PBS(pH 74) 1 mio] ALP 2.0 mg EE
HRP 1.0 mgE 27} microtube(Sasted, USA) E3i¢+ tha
cellulose membrane sacoll FI3HL PBS 2,000 milol thalo] 4 T
7} §AlE = g24olA] A wR71(EYELA, RCN-7D, USA)E
0131 200 rpmOE 6-12417} 501 500 mi¥ 430 ZA] W
SPA] E448]1900). Rabbit anti-mouse IgG, rabbit anti-rabbit
IgG, goat anti-rabbit [gG8] T4 §49 EAUH SUIA
HAlgl JG7HE AMASKACE

3. Glutaraldehyde activation

EMol o §49 HIE STk oA,
glutaraldehyde®] HZ 5L E ZEs] $I510d, 10 mM Q1K1
E41840] glutaraldehyde®] EEE 005, 0.1, 0.25. 05 %EA

FABYBAS FIS TFS QRISBARS0] BEHE &
A CMSol Flgkn WEsle 2z e 5kY
glutaraldehyde ol FIEt t13F 4 CT7} FARE F2UolAl
A AEIZ1S 0l 100 tpmO T 18AI7F EQF §

ol

4B BHG A ZBIC) HESEHA &2 T glutaraldehydeE
HMASE] 1eiA 719 22 O Z 4413 ¢t PBS 500 ml
A WSBPEA & 2,000 mlE A uEPE 01831 200 ipm 2

2 BAsint

4. &4 ALPSY g9 48
B7MR7F MAE &4 ALPE 2484 (Pierce, USA)ol &71
1, 1 mg®] Rabbit Anti-Mouse IgG, Rabbit Anti-Goat IgG &=
Goat Anti-Rabbit IgGE FUsld 755 wBIGHL 4 T /A
T 2ol 184171 S HFSAIZ . 88 E49 g 2
gt HHSE BAAIF17] YaiA 10 mM QILIEEAIE S0l 02 M
glycine &% 100 plE gFs-&Mol| FIS thg &6 E8H
58 WRIShL 2417t S0t 2ollAl gAlsl T ol 883
ot gAle Z2ake YA,

B i
00\'

5. &d HRP&} gA S Zgt

H7WW7E AAR 84 HRPE NCMol FUFIL 25%
sucrose’} ETHE 015 M sodium carbonate-bicarbonate
buffer (pH 9.5) 2,000 mi& 3417} S¢t 500 ml¥ W EHEHEA]
A AEIIE o]8€38le] 200 rpmCE  BAIGHY Xl
glutaraldehyde® AA3 thg &4 HRPE |45l 24
(Pierce, USA)oll $7111 2 mgQ] rabbit anti-mouse IgG, rabbit
antj-goat IgG ¥ goat anti-rabbit IgGE Flold #56] 1L
2HSHL 4 T7t X5z 24olA 18417 EQF HEgAIZITH
Y549 gAY 2& 98 A 417171 YdhA 02 M o
BHEohl 100 WE FUSIL 1A]7HE0 4 ToflA YAITH D}*—
PBSoll 0.2 M glycine &% 100 plE #7186 & FESHH E£§
T8 ARkSH 2417 &9 42004 X8I T olat9 &

a4 A9 dte AN

6. 549 A ZEtAe 22l ‘

T48 o A BigolA 2 SR B 549 2
£ &k7] 95l Sephaclyl 200(5-200-HR, Sigma-aldrich) 2+
(150 x 900 mm) & o|&ol 471} YT NRIABAHATE
ETAIA Eelsidch

7. ELISA
FY hE %N (carbonate/ bicarbonate buffer, pH 9.6) 100 plol
Rabbit IgG, Goat IgG ®= Mouse IgG 5 pg& vHidol BHEH
96-well plateol] TSI 37 TollA 2417 £9F IRAZ] TS
10 mM tris-buffered saline(TBS)oll 3 % skim milk 200 plg ¢l
glod 3023 824 & SINCt 2 F 10 mM TBSo 0.2 % tween
20€ FE7ielod 33 AT Ch2 Rabbit IgGr7 ZEE plateoﬂ"
0.05-05 %A glutaraldehydeT GAE S435 A7) & 2}
Zekeh ALP- IE= HRP-Goat Anti-Rabbit IgGE, 24} 71]%‘3]&4.
3l 30 CTollA] 1A17F S¢t |AISIAICE Mouse IgGrt TEE
plateoli= ALP- %= HRP- Rabbit Anti-Mouse 1gGE 20} H &

46l 30 TollM 1A FAGIAUTE ALP7E A8 SAol=
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p-NPP 5 mg& TBS 10 mloll E318ld 7t well & 100 pi# F¢]
81941, HRP7} ZEE ZAols= ABTS 1 mgE 50 mM
phosphate-citrate buffer(pH 5.0) 10 mlo}] &31ald H202 4 ul&
H7V6HL 7t well & 100 WA 23zt 201510 30871 WHEAIZ
ch p-NPPA|E] & ghlo] SF% 7} welloll= 2 N NaOH 50 pl
7ol Wi3E EAXAIFCn, ABTSZt AelE ZF well &
2.5 % sodium dodecyle sulfate 50 pl& EH715kd BI&E SXA)
3rh. 2MAE platews CHELE 2H3FTA(Molecular  Device,
Spectra Max plus)& 0] &3} 410 nmollA] Z+20] EHT
Folod 1.0 ol ¥k 9VIE ZFoIirt 9719
A ol TBS g4ulE® VERNRITE

E

&
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8. Immunoblot
NCM(0.5x0.7 mm)oll mouse IgG =& rabbit IgGE 50 ngE
EXAAH 3 % skim milk®E EZZAE §F ClE  tris-tween
buffered saline(TTBS, pH 7.4)Z 53] MAGIL 24-well plateoi]
NCME 711, mouse IgGr} &2 NCMoll= 1:1,000-100,000
7HA] 8l4% ALP- Yoi= HRP-rabbit anti-mouse IgGE FI811
30 TollA] 1R S FAI5IHEL. Rabbit IgGr A NCMoj
= ALP- X HRP-Goat Anti-Rabbit 1gGE 2+ FIs1aL 30
TollA 1A & FASIHEE G487 XHelg NCM2
TTBSE 53] AMAsiaL ghlol] AMERcl ALPZF Ao A
NCMoil&= One-Step BCIP/NBT(ABI, Korea)g & 71511 3027}
AR £ 715l Bkeg SAAIZCE HRP7Y AR
2HA| NCMoj|= One-Step 4CN(ABI, Korea)Z F@lol] 30827}
2 ERFE Jiold RIS SXA5IcE 97t 33
H o) TBS SAMHIEE VERIAL, FUOE Fa
CHEO)| aHllAl 2 97tE Falirh
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9. HRPQ] HMH signal £
DAB 15 mgd CN 30 mgE Z}z HErE 2.5 mlo] &35t
thE olg WA 89 Z E81¢ & imidazole &&9 (pH 6.0)
45 milol] FUste] Z WHISINTE. Imidazole ¥EMES 50 mM
imidazole, 7 mM polyethylene glycol, 10 mM dextran S22
Z2A338IE). 4CN-DABY] BI2 AT E XA 96l NCM
= Goat IgGE

(U = P T —}

(0.5x0.7 mmjol] Mouse IgG, Rabbit IgG

9.8-5000 pgE SEAIA 3 % skim milkE EZZE ¢ Tt
TTBSZ 53] AMAESIL 24-well EtAZ0] NCME &713L,

Mouse 1gG7} AP NCMoll= Rabbit Anti-Mouse 1gG-HRP,
Rabbit 1gG7} &8 NCMol= Goat Anti-Rabbit IgG-HRP =
= Goat IgG7} &2 NCMoll= Rabbit Anti-Goat IgG-HRPE
77} 1:10,000 5} v]2E Feldly 2 ugksh D]-— 4 CollAf 1

A7 EQF 218 & TTBSE 33] MASIEL 1 & 4CN-DAB
9} A& 7HA] &A%l 4CN, DAB, DAB-Ni+Co, AECS} 242 ol
7Y 27183 0.01 % HAIskEA 8HE AT a8k
HEE NCMol| 0.5 mlS FSH & 30 COHJH 307 BEsAF]
1 ERFE 7ol i8g X8 tie |0 g HusiA &
He CIEE 549 FHE dr7H++H)E Z o}SaD}
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10. Fix¥ |4t 2 ELISAY] 9]¢} insulin

Sprague Dawley S E(200-250 g)E 124]
% kg Y 55 mg9 streptozotocineS FUG
(Scutellaria baicalensis)f2ll baicaling kg & 10-200
B A7 Bt U2 AECERE E9g dof HHE
ol¥et. WA ELISA plateo] plasmag carbonate-bicarbonate
buffered saline@ % 3Bj4d5td T EA|Z] £ anti-insulin(rabbit
IgG) S E FYUBIIL 37 CTollA] 24)17F &x]S & TBSE HE3]
N &S TS goat anti-IgG antibody-HRPE FI51d 37 TollAd
1A &9 Al TTBSZ 53] old FES| AL
4CN-DAB chromogen-substrate FU3LL 4 20jA] 207 2t
Male BEILAE ol88ld & szt E&EU
insulin®} 2¥9] £AE L insuling 1-50,000 pg7tAl =& D=6}
o ARFSIAT.
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1 349 gAY SR AMA 2
2 dFolM AE §4E type VILTY
phosphatase (ALP, Sigma P-6774)@} horseradish peroxidase

alkaline

(HRP, Sigma p-8375) 5 27IX|91 1, A= rabbit anti-mouse
IgGS} goat anti-rabbit IgG SOE O|&2 A AR BAMNA G4
BHE FA] Y8k SERPEAIE Eoistal AjSED) 54

¢t A9l A HEe EATI7] oiA BA slElerg A Y
HMAZE P4 FHojrk. IS EE 2 d7ollbE aaf a8y &
A9 HEE HrglelHi] EREOE FEHEIE AMASH]
QoA CMSE ol 8ol FABITE SAY SISorEA AMAE
PBSE BMAMEE NEHSIICE BEAMEY Bk 7E ¢
7l glutaraldehyde ZHFelo] gt A9 &7t & FZT7t
100128 71E£0F BASI9EE I Z3 Table 13} Z40] ALPE
PBSYt B4 M EE 712 HYsIal, FAYE S 2417HE0t 43
2 18] PBS 500 mlo] HY3Iict. HRP= PBSHURE S/
7t BHAEE A, FAYES ALPY ZUth

Table 1. Effects of dialysis materials on antibody-enzyme titer by
ELISA

Enzymes

Dialysis materials

Alkaline phosphatase Horsradish peroxidase
PBS 1:1,000-1:2000 1:260-500
TBS 1:260-1:500 1:250-1.000
D.W. 1:250-1:500 1:1.000-1:2.000

EOH w2 gA-FAZEEY ELISA @7}
ol QOA], glutaraldehydeS] A1 FQiwt
=3l E“‘é“ﬂ*»u signal 50| o)™
A 71Eol Y%l glutaraldehyde =5 0.25 %g 71%
SEE U=EA sl gl st

oL=E

2. Glutaraldehyde
48 2
w3 CMSS olg
27
SF 0.05-05 %R BA
ELISAE o]83ld ZX3519rt. WA carbonate/bicarbonate
buffer(pH 9.6)Z 01838} mouse IgG L= rabbit [gGE E8lSH
= 96 well plateo]] TEAIFIIL AT D WA S 2ol SA S
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ABSE ALP- "= HRP-goat anti-rabbit IgGE, 28] A ¥ 3]415}
ol 30 CTolA 1X17F B9 |XSIUTEL ALP7F AEE SAo)=
p-NPPE: TBSol| 3151 2} welloll 161911, HRP7} ZAgHe

SHAlollE= ABTSE PBS(pH 5.0)01 8316l HXO.E Arisln 2

welloll FQI5lo] 3087 217l & 16k 410 nmofA] 2t
719 EHLE &80l 1.0 olgE ¥ig 9VIE Z2Fsirk 9
718 £ a-2A o TBS SlAMdn|E= VERARITE 1 23

2 &
Table 22} Z20] glutaraldehyde 2% F@JHoll 28t ALP-rabbit
anti-mouse IgG, ALP-goat anti-rabbit IgG, HRP-rabbit
anti-mouse IgG M= HRP-goat anti-rabbit IgG9 ZHL E%
ELISAZ 480l A] 1:1,000-1:3,000 O[5}E  UERE  HhH,
glutaraldehyde F4Hol O3t FA-FAIZT Arks A18E 2
Lol HuRE] =A LIERGTE S} glutaraldehyde A&
& AsToME 97zt @2 ghd, 01 %3t 0.25 %ollAs 1 9
717F v E=A UERGTE wigiA]l ALPQ} HRPY] EH| Q) H71E
1:10,000 o}]4} FX5}2dH glutaraldehyde®] F% = 0.10]4} 0.25
%7t HFFEISIACE

3. Glutaraldehyde sTol w2 A-FAHZES immunoblot
=M

EA-3H EeRol QoiA, glutaraldehyde®] A H Folt
Hat CMSE o] &8F BHE Y] signal 59 AolE & ot
H7) 9614 71E0] L8R glutaraldehyde BT 025 %2 712
2% 00505 %7K B sEE HEA Sl gAY 97t HY
HE dHEe o]825l) ZSASI%TE Nitro celllose membrane
(NCM)oll Mouse IgG Y& Rabbit IgG 50 ng& SAMA1A skim
milkE BEZ & ¢ v} TTBSE £:5] 1:1,000-100,0007}1A] 3
gl ALP- EE HRP-Rabbit Anti-Mouse [gGZ FQEL1L 30 C
olAl 1A17F B9 FAISH o2 ALPZF et &4l NCMoll+=
One-Step BCIP/NBTS & 7}s}1 3057 HE,_ N5l 1, HRP7} 2
HE BHA] NCMOojl= One-Step 4CNE FUBH] 3027 whish
F ER/,E 7Kl 2R E BASKACE —.7P—°4 Bd2 5
A o} TBSY IAMPIEE VBRI, SRICE 8] g
THEol ShaiAl 4he 9718 FoIch 2L 23 Table 28 Zo]
glutaraldehyde A& FQIHol] ©]§+ ALP-rabbit anti-mouse IgG,
ALP-goat anti-rabbit 1gG, HRP-rabbit antimouse IgG H&=
HRP-goat anti-rabbit IgGol ZAP X5 ELISAZMA]
1:1,000-1:2,000 ©18}E LIEN} Q¥HH, glutaraldehyde F43o] 9
$t GA-GAHEE Fris AIBE BE skolAl "ulg] A4 v
EFtC) IESH glutaraldehyde ATt IEFolAls A7t v
£ gHH, 01 %3} 025 %olAE 1 &t Mie =4 Uehdh
Wbk ALPQL HRPY] BR8] H7HE 1:10,000 o] FASIEH
glutaraldehyde®] =%+ 010]4 025 %7} HIEHRGIG oM,
ELISA 241 238} AAIFACE
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b
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4. Horsradish peroxidase ¥HB 7|Zol w2 FA4-8R A9
immunoblot &7}

HRPQ] 2} 7]219] 4-CNI} DABE 0|88 217} AlEE=

ol dldl olF 712E SAlol ASAIA 1B AU E 5
4 e HHE NS 1A, NCMol mouse IgG, rabbit
IgG = goat IgGE 9.8-5,000 pgE FZMA|AH skim milkz v—E
g o TS TTBSE HEd] AlASIL, Mouse IgGrt
NCMolli= rabbit anti-mouse IgG-HRP, rabbit IgG7}
NCMol& goat anti-rabbit IgG-HRP W& goat I1gG7}
NCMol & rabbit anti-goat IgG-HRPE 2}Z} 1:10,000 541 H| €
2 FYsled & wHict & 4 TollA] TiA| TIBSE &E35] AA8)
cy. 1 & 4CN-DAB2} A& 7HK ¥Ed&l 4CN, DAB,
DAB-Ni+Co, AECS} ZFE. ofgy 71X gRi7)12 3 0.01 % T3}
4 8HEG JA45HA 118k AAEE NCMof| 05 mlg FIeH
30 ColA] 3027} ¥IBAITI L ER4S VIl WEE B
2 S0 E WS IHEE HEE 49 HAE INE
9IC}. 71 Z3} Table 37} 200] 4CN-DABE 40 pgolabe] o
QlalEh 4= Qlo] ThE Awdt wiZIAHL} 243I1Ct

El01' ok 11101

Db P
to i o rkﬂ
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mlO_C?l', E‘

Table 2. Dose-dependant effects of glutaraldehyde on the
antibody-enzyme titer by ELISA

Glutaraldehyde ALP-antibodies HRP-antibodies

%) Anti-Mouse 19G  Anti-Rabbit 1gG  Anti-Mouse 19G  Anti-Rabbit 1gG

005 15000-1:10000  1:3500-1:7000  1:3000-1:5000  1:2500-1:7.000
0.10 1:10,000-1:20.000 1:10,000-1:20,000 1:10,000-1:20,000 1:10,000-1:20.000
0.25 1:20,000-1:40,000 1:14,000-1:28,000 1:20,000-1:40,000 1:15,000-1:30.000
0.50 1:5000-110000  1:5000-1:10000  1:1,000-1:4000  15,000-1:10,000

Table 3. Dose-dependant effects of glutaraldehyde on the
antibody-enzyme titer by immunobiot

ALP-antibodies HRP-antibodies

Glutaraldehyde

(%) AniMouse 1gG  Anti-Rabbit 196 Anti-Mouse 1gG  Anti-Rabbit 196
008 12500140000 12500-15000 1250015000 1:2500-15,000
010 1:10000-120,000 1:10000-1:20000 1:10,000-120,000 1:10,000-1:20,000
025 1:25000- 150000 1:25,000-150,000 1:26.000-1:40,000 1:15,000-1:30,000
050 15000110000 1:2500-15000  1:1.000-14000  1:2500-15,000
-
] 128
a1
1
1=
-l
.
o +  + o+ o+ o+
B (g — n b s o

Fig.1. Dose dependent of baicalin on insulin secretion in
streptozotocine-induced diabetis. Rat were injected streptozotocing (55
mg/ky), and maintained for 7 days. The streptozotocine-induced rats were
administrated baicalin (10-200 mg/kg) for 6days. Plasma insulin was determined
as described in materiala and methods. Each column represents the mean from
n=>5 rats
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10-200 mg/kg)E 627} TSI plasmaE E2ISH & 96 well

o] FEFLL ant-insuling 1x} A Zslo] BAS T 2 |
ollA] 7HerE goat anti-rabbit IgG-HRPE 2A} EHZE EAHIH

t}. 1 & 4CN-DAB chromogen-substrateZ F9]5l0] 2Hl 5
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glutaraldehyde®] 4o] 918} 49 BHBE LI OIS &

HE 27 ““\:’Sﬂr FAHEGEEE ol S ACE g4
= alkaline phosphatase(ALP2} horseradish peroxidase, HRP)Z
DoiEaalS), HAEEE U AcvegAYA Sol o8
HEZEEUN 22 2012 M4 BAZo
24 pizlolct. o]st gol 71i50] AZ T
AT UAolA, 71Eol AHEE

glutaraldehyd g ZFFY AT FAE 36l
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o ol tiEZE EE SAY AERE 2 4 =
hypervariable regionol] Zglsld A9 Eold g Aalshs o
ol YA, wEk 2 d7E ol uEg FEL MER
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e
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€ BUEHOR 26l 549 E8g Rdle] eAe Agl
o GAE AXEHE UHEEE FAURE Zols wEE MMk
EEolsrt.
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A &4 IA4 wEA go) O dE BUSE A9 8%
500 pgoll 300,0009+ o]atojal, ALPS A 10 mgeil 1,000,000
Yol Susle MR 171 HESEOIA 49 A A8
A7} 1:3,0000]5l0|H AAME &4 E ZSHA Brh. olgidt ol
E Hrt 4250 §49 SAHZEHo Mdo] QuE At
wlgti 2 d4= 0l8igh glutaraldehyded] A8 iRy
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Table 4. Effects of 4CN-DAB mixed chromogen on the sensitivity of
HRP-substrate reaction by immunoblot

Chromogen Concentration of mouse IgG, rabbit IgG or goat IgG (pg)
substrate ™5 g 2500 1250 625 312
AON-DAB ++++ ++++ FH++ ++++ 44+

DAB-Ni+Co ++++ ++++ ++++  ++++ + 44+

DAB ++++ +t++ HH++ ++4 + +
AEC +H+++ A+ttt FE++ A+ e+
4CN ++++ ++t++ +4+ ++ +

Chromogen  Concentration of mouse 1gG, rabbit IgG or goat 19G (pg)
substrate 156 78 3 19 98
AON-DAB ++++ 4 ++ *

DAB-Ni+Co  +++ +

DAB +
AEG ++ +
4CN
++++ @ Very high reaction +++ : High reaction ++ : Middle reaction (cut-off

value of HRP-chromogen reaction) + @ Slight reaction - : No reaction
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Alakaline phosphtase (ALP) Y=& hoseradish peroxidase
(HRP)Q} &&] AetAE enzyme-linked immunosobent assay
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e U

(ELISA), immunoblot, immunohistochemistry$}
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