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ELISA plates

Phosphalipase A, Cardiotoxin -Bungarotoxin
ELISA plates



The aim of the present study is to establish arapid and high sensitive
enzyme-linked immunoassay (ELISA) for detecting Naja naja atra
(Taiwan cobra) and Bungarus multicinctus (Taiwan banded krait) venom.
The results of the immunoassay carrying out using ELISA plates and dot
blotting revealed that the antibodies obtained by immunizing with crude
venom had a higher cross-reactivity than those by immunizing with
purified venom proteins. It was found that anti-N. naja atra cardiotoxin
antibodies and anti-N. naja atra phospholipase A, antibodies showed a
highest reactivity against N. naja atra venom. Alternatively,
anti-Bungarus multicinctus B-bungarotoxin antibodies had a highest
immuoreactivity toward Bungarus multicinctus venom.  Comparing to
ELISA plates, dot blotting had advantages on convenience and simplicity.
Thus, dot blotting is suggested to be a better choice for preparing
diagnostic kit for venom’s assay.

Keywords: Enzyme-linked immunoasaay; Dot blotting; Naja naja atra

venom; Bungarus multicinctus venom.



90

(1-3),
(4-6)

Cobrotoxin
Cardiotoxins Phospholipase A, (7)
a-Bungarotoxin  -Bungarotoxins  Phospohlipase A,

(8) 30~50%

(9-11)
Bothrops atrox

Lachesis muta muta (12)



Cross-reaction (13-16)

Cobrotoxin
Cardiotoxins Phospholipase A,
a-Bungarotoxin  B-Bungarotoxins

ELISA plates Dot blotting :



Protein-HRP ( Bio-Rad )

CNBr-activated Sepharose 4B, Protein A-Sepharose CL-6B, S-200
Sephacel, Sephadex G-50, SP-Sephadex C-25, His-Bind Resin (
Amersham Pharmacia biotech )

Ammonium acetate, Sodium phosphate, Tris, Glycine, Sodium citrate,
Tween-20, Sodium chloride, Sodium bicarbonate, H,O, , NalO,, LB
medium, NaOH ( Merck )

Horseradish peroxidase (HRP), NaBH,4, Diaminobenzidine, Chloronaphthol
( Sigma Chemical Co.)

ELISA plate ( Costar )
PV DF membrane ( Milliopore )
ABTS( Boehringer Mannheim Gmbh )

(7.8
Phospholipase A, SP-Sephadex C-25

59 10ml1 aceticacid Sephadex
G-50 (2x200 cm) 1 acetic acid
20 kDa 0.005 M sodium phosphate
(pH7.0) 2400ml 0 05M
SP-Sephadex C-25 column (25 X 95 cm) Cobrotoxin

(CBTX) Phospholipase A, (PLA,) Cardiotoxin (CTX)



SynChropak RP-P (4.6mmx25cm)

1lg 10 ml  0.05 M pH
5.8 SP-Sephadex C-25 (2.5%95 cm)
0.05M pH 5.8 0.5M pH 7.0
0.5M pH 7.0 1M

o-Bungarotoxin (a-Bgt)  B-Bungarotoxin (3-Bgt)
SynChropak RP-P (4.6mmx25cm)

Complete adjuvant
( 225 g
1539 ng) Immunodiffusion
cobrotoxin Glutaraldehyde

(17) Glutaraldehyde-modified cobrotoxin (GA-CBTX)
(18) CNBr-activated
Sepharose 4B 1x12 cm 30
~50% 10 mM Tris (pH 8.0)

10mM Tris+ 0.5M NaCl
0.1 M Glycine (pH2.5) 0.1 M Tris pH
8.0
Protein-A-Sepharose CL-6B 1



M Tris(pH 8.0)  Tris 0.1M Tris (pH 8.0) 100
mM Tris(pH 8.0) 10 mM Tris (pH 8.0) 10
50 mM Glycine(pH 3.0)
1M Tris (pH 8.0)

(Horseradish peroxidase, HRP)
Wilson  Nakane (19)

NalO, 20
pH 9~9.5 8mg 4
S-200 Sephacel 280nm
403nm
(18,20,21)
Coating ELISA plate 37 3 4 1
37 3 4 1 PBS-Tween plate
HRP HRP-ProteinA (3000x ) 37 3
4 1 PBS-Tween plate3
ABTS/Citrate buffer (pH4.0) H,O,  ELISA reader 405nm
(18,20,21)

Coating ELISA plate 37 3 4



plate

ELISA plate 37 3 4
1 PBS-Tween plate
37 3 4 PBS-Tween Plate
ABTS/Citrate buffer (pH4.0) H,0,
ELISA reader 405nm
(Dot blotting)
ELISA plate

PVDF membrane
chloronaphthol (22)

Amersham Pharmacia biotech

Diaminobezidine +

Blot filtration manifolds

200 pl

3 4 1
ProteinA-HRP (3000x )
PBS-Tween 3
HRP

PET20b(+) CBTX cDNA

PBS
membrane membrane
37
PBS-Tween plate HRP
37 3 4 1
Cobrotoxin
CBTX DNA EcoRV  EcoRl
transform E.coli BL21(DE3)

10

PET30a(+)
200 pg/mi



Amplicillin LB medium 37 Asso 8.0 ImM
| sopropyl-1-thio--D-galactoside 4
sonication His-Bind Resin

SDSPAGE  Western blotting

B-Bungarotoxin A B o-Bungarotoxin
(24,25) B-Bgt A B
DNA fragments pT7-7 pET32a(+) transform  E.coli
BL21(DE3) 200 pg/ml Ampicillin LB medium
37 Asso 8.0 1mM lsopropyl-1-thio-B-D-galactoside
4 pT7-7 A B
E. coli Inclusion bodies Inclusion bodies
2-Nitro-5-thiosulfonate (24) Refolding
SynChropak RP-P column B-Bgt B cDNA aBgt aBagt
DNA PET32a(+) Soluble

form His-Bind Resin

11



1 500
8000
8000 500
1000
2000 (Naja naja atra,
NNA) (Bungarus multicinctus, BM)
2A Anti-NNA
0.01~0.001mg/mli (0.02mg/ml)
2B Anti-BM
(>0.01mg/ml)

Cobrotoxin (CBTX), Phospholipase A, (PLA))
Cardiotoxin (CTX), o-Bungarotoxin (o-Bgt)

B-Bungarotoxin (3-Bgt)

3A Anti-o-Bgt Anti-B-Bgt
0.1 mg/ml Anti-CBTX
Anti-PLA Anti-CTX 0.1 mg/ml
( 3B)

Anti-CTX

12



>Anti-PLA; > Anti-CBTX Anti-B-Bgt

>Anti-o-Bgt

Anti-CBTX  Anti-glutaraldehyde modified cobrotoxin (GA-CBTX)

CBTX
4 Anti-CBTX CBTX
Native CBTX CBTX C-termina
(C4354S)CBTX
CBTX (C5560S)CBTX  (C43545560S CBTX
( 4A)  Anti-GA-CBTX CBTX
Anti-CBTX CBTX
Anti-GA-CBTX ( 4B)
Anti-CBTX Anti-GA-CBTX
Anti-CBTX Anti-GA-CBTX
(C4354S)CBTX
(C4354S)CBTX
CBTX 5A
Anti-CBTX (F1) (F2)
Anti-GA-CBTX (GA-F1) (GA-F2)

CBTX (C4354S)CBTX

13



6A 6B Anti-CBTX
Anti-GA-CBTX CBTX
F1 GA-F1 (C43545)CBTX
Anti-CBTX Anti-GA-CBTX
Anti-CBTX F1 Anti-GA-CBTX GA-F1
CBTX
/A 7B Anti-CBTX F1
Re-CTBX>C43545>C5560S,C43545560S Anti-GA-CBTX
Re-CBTx, C5560S> C4354S, C43545560S

o-Bgt B-Bgt
8 Native a-Bgt o-Bgt
C2933S a-Bgt C2933S «-Bgt 0.1 mg/mi

o-Bgt o-Bgt
9 pT7-7 A B Refolding
Refolded A B B-Bgt B-Bgt
B-Bgt  Refolding A B
pPET32a(+) B soluble form
p-Bat

Anti-CBTX HRP

14



(10
280nm 403nm HRP
(280nM/403nm) 0.3~0.4 1:1

HRP-Protein A

Anti-CBTX
Coating ELISA Plates CBTX
HRP F1
10*~10° mg/ml ( 11) CBTX
mg/ml CBTX

well coating 50 pl

RZ
HRP

F2

10°~10°

Total proteins

5 ng~0.5 ng

HRP-ProteinA

12

CBTX,PLA, CTX

10* mg/ml Apply sample 100 pl
10 ng
B-Bgt o-Bgt B-Bgt
10°~10° mg/mi

1 ng~100 ng

15

ELISA plates

CTX

o-Bgt
Apply sample 100 pl



Anti-B-Bgt Anti-CTX
Protein A-Sepharose 6B ( 13)

HRP ( 14) HRP
HRP-CBTX HRP-CTX HRP-B-Bgt
HRP-B-Bgt 15ng( 15  Anti-CTX

Anti-CBTX

16



Cobrotoxin
Cardiotoxin Phospholipase A,

a-Bungarotoxin  3-Bungarotoxin

ELISA plate coating 0.1mg/ml  0.01mg/ml
8000

Coating ELISA plate

25
10

10" 10°® mg/ml

17



coating ELISA plate 2000
10 mg/ml well coating 50 pl well
50ng Coating 10°mg/ml
CBTX PLA, CTX Anti-CBTX
Anti-PLA, Anti-CTX
50 ng/well
Coating 5000 ng/well
o-Bgt B-Bgt Anti-o-Bgt
Anti-B-Bgt 50
ng/well Anti-B-Bgt Anti-o-Bgt
Coating
Ligand Ligand

RT-PCR

18

Cobrotoxin cDNA



pET30a + Site-directed mutagenesis C4354S

CBTX (C5560S)-CBTX C-terminal

C4354S CBTX
CBTX C4354S
CBTX Ligand  Anti-CBTX

Anti-CBTX Antibodies

i

C4354S CBTX-affinity column

SN

Bound F1 Unbound

i

CBTX-affinity column (F2)

F1 C4354S -CBTX CBTX F2 CBTX
C4354S CBTX C5560S CBTX C-terminal
Anti-CBTX
PLA, CTX
Inclusion bodies Refolding
Ligand Anti-PLA, Anti-CTX

o-Bgt pB-Bgt A B

19



CBTX Anti-a-Bgt
Anti-B-Bgt pT7-7 B-Bgt A
B Inclusion bodies
Ligand PET32a(+) B-Bgt B o-Bgt
Ligand cDNA pET32a + Soluble
a-Bgt [B-Bgt 20 4
B chain Ligand o-Bgt
CBTX  Anti-CBTX B chain
o-Bgt o-Bgt
Ligand Anti-a-Bgt Anti-a-Bgt
Anti-B-Bgt
ELISA
plates membrane ELISA plates

20

membrane



ELISA plates

PVDF membrane

PLA, CTX
B-Bgt

ELISA plates PVDF membrane
PVDF membrane

PVDF membrane

Membrane

21



1. Theakston RD, Lloyd-Jones MJ, Reid HA: Micro-ELISA for detecting
and assaying snake venom and venom-antibody. Lancet 1977; 24:
639-41.

2.Ho M, Warrell MJ, Warrell DA, Bidwell D, Voller A: A critica
reappraisal of the use of enzyme-linked immunosorbent assays in the
study of snake bite. Toxicon 1986; 24.211-21.

3.Selvanayagam ZE, Gopalakrishnakone P: Tests for detection of snake
venoms, toxins and venom antibodies. review on recent trends
(1987-1997). Toxicon 1999;37:565-86.

4.Viravan C, Veeravat U, Warrell MJ, Theakston RD, Warrell DA: ELISA
confirmation of acute and past envenoming by the monocellate Thai
cobra (Naja kaouthia). Am J Trop Hyg. 1986; 35:173-81.

5.Li Q, Ownby CL: Development of an enzyme-linked immunosorbent
assay (ELISA) for identification of venoms from snakes in Agkistron
genus. Toxicon 1994; 32:1315-25.

6.Bucher B, Canonge D, Thomas L, Tyburn B, Robbe-Vincent A,
Choumet V, Bon C, Ketterle J, Lang J: Clinical indicators of envenoming
and serum levels of venom antigens in patients bitten by Bothrops
lanceolatus in Martinique. Research Group on Snake Bites in Martinique.
Trans R Soc Trop Med Hyg 1997; 91:186-90.

7.Chang LS, Lin SR, Chang CC: Unfolding/folding studies on cobrotoxin
from Talwan cobra venom: pH and GSH/GSSG govern disulfide
isomerization at the C-terminus. Arch Biochem Biophys 1998; 354:1-8.

8.Yang CC, Chang LS. Tryptophan modification of phospholipase A,

enzymes and presynaptic neurotoxins from snake venom. J Protein Chem
1984; 3:195-213.

22



10.

11.

12.

13.

14.

15.

16.

Endo T, Tamiya N: Structure-function relationships of postsynaptic
neurotoxins from snake venom. Snake Toxins (Harvey AL, ed.) 1991;
pp. 165-222, Pergamon Press, New Y ork.

Dufton MJ, Hider RC: The structure and pharmacology of elapid
cytotoxins. Snake Toxins (Harvey AL, ed.) 1991; 259-302, Pergamon
Press, New Y ork.

Harris JB: Phospholipases in snake venoms and their effects on nerve
and muscle. Snake Toxins (Harvey AL, ed.) 1991;. 91-130, Pergamon
Press, New York.

Chavez-Olortegui C, Lopes CS, Cordeiro FD, Granier C, Diniz CR: An
enzyme linked immunosorbent assay (ELISA) that discriminates
between Bothrops atrox and Lachesis muta muta venoms. Toxicon
1993; 31: 417-25.

Khow O, Pakmanee N, Chanhome L, Spiprapat S, Omori-Satoh T,
Sitprija VC: Cross-neutralization of Thai cobra (Naja kaouthia) and
spitting cobra (Naja siamensis) venoms by Thai cobra antivenom.
Toxicon 1997; 35: 1649-51.

Pamanee N, Khow O, Wongtongkam N, Omori-Satoh T, Sitprija V:
Efficacy and cross reactivity of Thai green pit viper antivenom among
venoms of Trimeresurus species in Thailand and Japan. J Nat Toxins
1998; 7:173-83.

de Roodt AR, Dolab JA, Fernandez T, Sergre L, Hojos SE:
Crossreactivity and heterologous neutralization of crotaline
antivenoms used in Argentina. Toxicon 1998; 36:1025-38.

Bogarin G, Morais JF, Yamaguchi 1K, Stephano MA, Marcelino JR,
Nishikawa AK, Guidolin R, Rojas G, Higashi HG, Gutierrez JM:
Neutralization of crotaline snake venoms from Central and South
America by antivenoms produced in Brazil and Costa Rica. Toxicon
2000; 38:1429-41.

23



17.

18.

19.

20.

21.

22.

23.

24.

Chang LS, Lin SR, Yang CC: Refolding of Taiwan cobra neurotoxin:
intramolecular cross-link affects its refolding reaction. Arch Biochem
Biophys 2001; 387:289-96.

Chang LS, Kuo KW, Lin J, Lin SR, Chang CC:. Anaysis of
conformation-independent epitope and conformational epitope in
protein: a study on cobrotoxin from Taiwan cobra venom. J Biochem
1995; 117: 863-68.

Wilson MB, Nakane PK: Immunofluorescence and related staining
techniques 1978; 215-24, Elsevier/North-Holl and Biomedical Press,
The Nertherlands.

Chang, LS, Lin J, Chang CC: Evidence showing a different repertoire
of antibodies against unfolded cobrotoxin in anticobrotoxin and
anti-reduced and S-carboxymethylated cobrotoxin antisera. Biochem
Mol Biol Int 1995; 35:733-38.

Chang, LS, Lin J, Kuo KW, Lin SR, Chang CC: Characterization of
epitopes in native and unfolded cobrotoxin: evidence showing an
immunodominant C-terminal region related to the production of
precipitating and non-precipitating antibodies against cobrotoxin. J
Biochem 1995;118:686-92.

Young PR: an improved method for the detection of peroxidase
conjugated antibodies on immunoblots. J Virol Methods
1989;24:227-36.

Chang LS, Chen KC, Wu BN, Lin SK, Wu PF, Hong YR, Yang CC:
Expression and mutagenesis studies of cobrotoxin from Taiwan cobra.
1999;263:652-56.

Chang LS, Wu PF, Chang CC:. cDNA sequence analysis and

mutagenesis studies on the A chain of B-bungarotoxin from Taiwan
banded krait. J. Protein Chem 1996;15:755-61.

24



25. Wu PF, Wu SN, Chang CC, Chang LS. Cloning and functional
expression of B chains of B-bungarotoxin from Bungarus multicinctus
(Taiwan banded krait). 1998;334.87-92.

25



0.8

Qe L e e (e

S
e
2

(L6

-----

e R e DS n D

o

ry

QD )

s
(=

o

-.I.E%. L

X SR .-'.'\.l-'-'.'\.ll.-'.'\.... L5 L
:&HW.(Q?::W:‘:‘D?HCI!‘:
Y . TR
.- v

T

o

LA el T, L LLELELE
B

Dilution of Ab (X fold)

Bl tRS s RAAutrisREER SN 4eR
o ik A &2 5 AL -

B 0.0l mg/ ml i ssdmef ( NNA crude vevom ) & &My
e g coating # ELISA plates i + fo A 7 B #6 FE{S $1 2 47 do R
MEMARARNE  B—HGA=FHXWR Ty -

26



—i0— Anti-NNA Ab

—0— Ant-BM Ab

A 405 nm
o
e

=6 -4 =2
Log [NNA crude venom] (mg/ml)

W2 sHsMBRACALEREHiaTiasZTIRE
M

MARRE=z(A)EREgawE(B)s R & mEE coating
#> ELISA plates # » oA B i E 2 bk (2000 £#8) AMER
R - A = WP
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B 0.8

0.4+

A 405 nm

0.2+

—{3— Ann-NNA Ab

—o—  Anti-BM Ab

-6 -4 -2

Log |[BM crude venom] (mg/ml)
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—O—  Anti-CBTx Ab
—o— Anti-PLA2 Ab
—0—  Anti-CTX Ab
é = Anti-a-Bgt Ab

e 024 —— Antifi-Bgt Ab

-6 -4 -2
Log [NNA crude venom] (mg/ml)

H gt ariaffodngeped i sNag
i AR E 2 A A

HEARFREZ(A)S MBI EKE(B) &N A& § 292§ coating
# ELISA plates ik + do B &R E 2 i ik (2000 4387 )  MRR L
RER  F-BUAE=-FAXWTI9H - CBTX : cobrotoxin :
PLA, * phospholipase A, ' CTX + cardiotoxin | a-Bgt + a-Bungarotoxin

B-Bgt + B-Bungarotoxin
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""4&5 nm

0.6

0.4+

0.2

—1— Anp-CBTX Ab

—&—  Anu-PLAz Ab
—0— Ant-CTX Ab
tr Anti-z-Bpt Ab

—¥——  Anu{f-Bgt Ab

Log [BM crude venom| (mg/ml)
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—<— Re-CBTX
0.6

—f&— (55608

A 405 nm
=]
i
I

Log [Ag] mg/mi
B 4.4 # Anti-cobrotoxin 47 #% & Ant-GA-cobrotoxin 47 ## &
Cobrotoxin & $#ME &= $4 LA -
HEERE2EE W coating # ELISA plates i + fvA (A) Ant-
cobrotoxin L8 & (B) Anti-GA-cobrotoxin #5148 * ML B M AR
Mt F—-BHa=F 8 X%y -
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""‘4“5 nm

32




A280 nm

MNo. of Fraction

W 5. st Mo 4 B 47 ¥ 42 816 Anti-cobrotoxin 47 8% & Anti-GA-
cobrotoxin 444 -

4F ( A) Anti-cobrotoxin {i#8 2 (B) Anti-GA-cobrotoxin 18§ % %]
% (C43545) Cobrotoxin WA= % #5542 & Cobrotoxin Ao {48 47
i eS8 —EibiMs8 F,AF - F A8TH
¥ i% %o cobrotoxin 2 N-terminal & 7+ @ F, %8 A 1% 40 % # & C-terminal

3& Hk - GA-cobrotoxin + glutaraldehyde-modified cobrotoxin »
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A280 nm

1.5 F 1

_E_ G.lbﬁ_F i 3 I|
aF - GA-F2 E'
1 P o
\

MNo. of Fraction



—0— Anti-CBTX Ab (F1)

A
—8— Anti-CBTX Ab(F2)
—0—  Anti-GA-CBTX Ab(F1)
——  Anti-GA-CBTX ABFI)
0.6 -
E 044
-
0.2
0 T 1
0 5 10

[Ab] ug/ml

6. kLA Fodd B A s {E Anti-cobrotoxin 45 48 & Anti-GA-
cobrotoxin L8 ¥ cobrotoxin & ¥ 48 (43545 ) cobrotoxin = %8 &8
1

(A) B 0.01 mg/ml = 50 p! cobrotoxin & (B ) { C43548 ) cobrotoxin
coating #* ELISA plates i + 5 5o AF B EF AF, o8l =iis (&
W 5 AEALATIT ) B-—SBA=EA TR THHE -
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B —O— Ant-CBTX Ab(Fl)
—8— Ant-CBTX Ab (F2)
—0—  Anti-GA-CBTX AKFI)

059 —e— Anti-GA-CBTX AB(F2)
0.4+
0.3-
0.2
0.1-
ﬂ_A.—-Q;I:::-—:;
0 5 10
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—O— RE-CBTX
A
—o—  C43548

—— C55505
0.6 —tr— C435455608
E  (4-
-
0.2
0 T T
0 5 10

[Anti-GA-CBTX Ab(F1)]  pg/ml

B TR R L fFo B dr F4xsa{b= Anti-cobrotoxin i R Ant-
GA-cobrotoxin {L@8 % ¥ 48 cobrotoxin & & & C-terminal # & ¥ 8 &
CES ¥ %, 3

{ A ) Anti-cobrotoxin Hii# (F, ) (B ) Anti-GA-cobrotoxin {788 (F, )
HF-RHELH=EXA TR T HHMAT
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A 405 nm

—— RE-CBTX
—o— (43548
—0— (55608
0.6 —t— (435455605
0.5
0.4
0.3
0.2
0.1 1
ﬂ ] 1
0 5 10

[Anti-CBTX Ab(F1)] pg/ml
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0.6

0.5+

0.4+ e L= BgthE'EE-ES']

g
3 [..3'
< 021
0.1
ﬂ-
¥ 4 2
Log [Ag] mg/ml

B 8.4 #a-Bungarotoxin {n do i #a-Bungarotoxin - ¥k g B %
ok A-ENN L

i iR RE B 44 4F 2000 15 0 35 [ iR 47 B coating ¥ ELISA plates »
HE—HHA=F RN WTHRITF -
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—O— A chain

Log [Ag] mg/ml

B 9.8 M f-Bungarotoxin #i fo i 2 f-Bungarotoxin B ¥ & & A
id + B &b B 4 fusion &5 B b= B M %

B-Bungarotoxin 47 i % A48 2000 4 - SE-#HAE=EATN
e F A -
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0.15

oD

No of Fraction

B 10,0 3% 6./L8S ® Anti-cobrotoxin i#4 R EiE - 5 5200 F4&
it {7 8.1k -

SRR S dhA A S-200 B4 (28 cmx110cm) Ak & 50ml/ hr
B 8% 10ml -
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1.5

i

—{}— NNA

—{— CBTX

A 405 nm

0.5

Log [Ag] mg/ml

B 11t = 9 a aE Fif 45 & A BB M a7 & M IR Sl i fa ke
£ B sa it CBTX = &.05 B »
HRP 42 & = Anti-CBTX #788 + ## 100 2 &8 -
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A
Cobrotoxin  NNA BM

Venom venom — mg/ml
- 107
107

j 10

C
Cardiotoxin  NNA BM
venom VENOM mg/ml
10
107
10*
10!




107 107 1o mg/ml

| BM crude venom

WNMNA crude venom

& -Bet

10! 107 10%  mg/ml
A-Bgt
NNA crude venom

BM crude venom

M12. wgAasiiEAMiiusditwgia  sWBHERAS

MmepeEz LA -
{% ¥ {A) Anti-cobrotoxin #7488 (B)Anti-PLAZ 148 (C) Anti-cardiotoxin 15 8
() Anti- cr -Bungarotoxin 4T #(E) Anti- 5 -Bungarowxan $L88 4T 5 & -



A280 nm

No. of Fraction
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0 5 10 15 20
MNo. of Fraction

B 13. 4 Protein A #8404t F 8 1L Anti-CTX {148 & Anti-B-Byt

it -
4 (A) Anti-CTX $is3% & (B) Anti-f-Bgt #4431 i@ i Protein

A-Sepharose CL-6B @A B 474842 » £ 280 nm (A3 kR ES T &
Bl A RER -
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oD

(0.2

0.15-

0.1-

0.05-
HJMM

No of Fraction
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0 10 20 30 40 50

Mo of Fraction

B 14, L3S B LA S Anti-CTX Jidf 2 Ant-P-Bet i s 8 M
ik + 4t §-200 Sephacel ¥ 244t -

Ant-CTX #5888 HRP & & %L -4-40(A)d Anti-B-Bgt {138 % HRP
& R B R4 (B) s S-200 F4 (2.8 cmx110cm) » ik & 50 mlhr
o8& B 8ml-
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A CTX NNA BM
0.015 pg
0.15 pg
1.5 pg
13 pg

B CBTX NNA BM
0015 ug
0.13 pg

1.5 pg
15 up

-Bgt NNA BM
0.015 pg esepems

.
1.5 pg '
15 pg

& OIS ST HRP i BAR A RN EAMAKFEARLES
= % A KM -

& B (AJHRP-Anti-CTX 1% ' (B)HRP-Anti-CBTX 4528 A (3)HRP-
Anti-[-Bgt {788 4T KM | Mt — B R E & H HRP-Protein A =
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