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Nitrocellulose membrane

Cardiotoxin 3 -bungarotoxin HRP

0.1 pg/ml

Membrane 4 4 HRP -20 10

1.5



The aim of the present study is to establish a rapid diagnostic
reagent for detecting Naja naja atra (Taiwan cobra) and Bungarus
multicinctus (Taiwan banded krait) venoms. The stationary phase of the
kit was a nitrocellulose membrane in which the purified N. naja atra
cardiotoxin 3 and Bungarus multicinctus B-bungarotoxin were dotted.
The crude venom in solution was competed with the purified proteins on
membrane for binding HRP-labeled anti-B-bungarotoxin antibodies or
anti-cardiotoxin 3 antibodies.  When the concentration of crude venom
is higher than 0.1 ug/ml, the amount of antibodies bound with proteins on

membrane is notably diminished. The reactivity of membrane's proteins
Is not significantly changed when it was stored at 4 on adry state. In
the meantime, the stability of HRP-labeled antibodies is up to 10 months.

The overall detecting procedure could be finished within 1.5 hr without

significantly altering the sensitivity.

Keywords: Snake venom, Diagnostic kit, Immunoblotting, Naja naja atra,

Bungarus multicinctus.
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(1-3)
(4-6)
Bothrops atrox

(7)

Lachesis muta muta



Cobrotoxin
Phospholipase A, (12)
a-Bungarotoxin  B-Bungarotoxin

(13)

(14-16)

Cardiotoxin

B-Bungarotoxin

(Polyclonal antibody)

(8-11)

Cardiotoxins

Phospholipase A,
30~50%

amino acid sequence

(Monoclonal antibody)

(Hybridoma)



Cardiotoxin

B-Bungarotoxin Bchain

L ELISA plates

Dot blotting

Nitrocellulose membrane (

)
Membrane : , Membrane
(1)
Membrane
(2) Horseradish

peroxidase (HRP) Membrane

(3)

Colloida Gold



Protein A-HRP, Nitrocellulose membrane ( 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.)
Colloidal gold ( Aurion )

PVDF membrane ( Milliopore )

(12,13)
Cardiotoxin (CTX3) [-Bungarotoxin (3-Bgt)
SP-Sephadex C-25
509 10 ml 1  acetic acid

Sephadex G-50 (2 x 200 cm) 1 aceticacid



20 kDa 0.005 M

Sodium phosphate (pH 7.0) 2400 ml 0
0.5M SP-Sephadex C-25 column (2.5 x 95 cm)
CTX3 SynChropak RP-P (4.6mmx25cm)

19 10ml  0.05 M Sodium acetate

(pH 5.8) SP-Sephadex C-25 (2.5 %
95 cm)
0.05 M Sodium acetate (pH 5.8) 05 M
Sodium acetate (pH 7.0) 0.5 M Sodium acetate (pH 7.0)
1 M Sodium acetate B-Bgt

SynChropak RP-P (4.6mm x 25cm)

Compl ete adjuvant
( 225ug

1539 ug) Immunodiffusion



(17-19)

CNBr-activated Sepharose 4B 30 ~50%
Ammonium sulfate 10 mM Tris (pH 8.0)

10 mM Tris (pH 8.0) + 0.5 M NaCl

0.1 M Glycine (pH 2.5)
0.1M Tris pH 8.0
Protein-A-Sepharose CL-6B

1M Tris(pH 8.0)  Tris 0.1M 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 (20)
Nal O, 20
pH 9~9.5 8 mg 4
S-200 Sephacel

280nm  403nm

Gold-labeled

10



Shyu (21)

10 ml pH Colloidal gold
ul K,CO;  pH) 4
30 min 14,500 rpm 45
20ul 2 PEG

200 pul gold-labeled

Membrane 1 hr

(1 mg/ml)
(10 ml Colloidal gold 70
10 BSA1lml

1 ml PBS

4 m PBS

Photochemical silver staining

kit  Inten SE BL (Amersham Pharmacia biotech)

(Dot blotting)

Diaminobezidine + Chloronaphthol (22)

SuperSignal WestPico Chemiluminescent substrate (Pierce Co.)

biotech

Nitrocellulose membrane

PBS 200 ul

Membrane Membrane

37 2

Amersham Pharmacia

Blot filtration manifolds

PVDF membrane

PBS-Tween plate



ProteinA-HRP (3000x ) 37 2 PBS-Tween
3 HRP

Protein A-HRP

CTX3

(23)  pET20b(+) CTX3cDNA  PCR

EcoRV  EcoRl CTX3 cDNA PET30a(+)
transform  E.coli BL21(DE?3) 200
ug/ml Amplicillin LB medium 37 Assp 8.0 1ImM
| sopropyl-1-thio-B-D-galactoside 4
Sonication His-Bind Resin

SDS-PAGE Western

blotting

B-Bungarotoxin B chain
(24,25) B-Bgt B chain
DNA fragments pPET32a(+) transform E.coli
BL21(DE3) 200 pg/ml Ampicillin LB medium
37 Asso 8.0 1mM | sopropyl-1-thio-B-D-galactoside

4 B-Bat B chain

12



Soluble form

His-Bind Resin

13



Protein A-HRP

CTX3 B-Bgt

B-Bgt p-bromophenacy! bromide

Protein A-affinity column

1gG Anti-B-Bgt mli 145 mg 19G
Anti-CTX-3 mi 13.3mg I1gG 1gG
CTX3
B-Bgt Protein A-HRP
0.2 mg/10 ml
Nitrocellulose membrane 0.015 nug
Anti-CTX3 Anti-B-Bgt
Anti-B-Bgt 15 ug
Anti-CTX-3 15 pg
Anti-B-Bgt

Anti-CTX3

14



HRP

Blotting
Protein A-HRP
Protein
A-HRP Protein A-HRP Membrane
HRP
3~4 hr HRP
280 nm
403 nm HRP Rz (280 nm/403
nm) 0.3~0.4 11 HRP
Protein A-HRP
-HRP Membrane
Anti-B-Bgt Ab-HRP 0.015 pg
Anti-CTX3-Ab-HRP 10 0.15 pug
HRP Anti-B-Bgt-Ab-HRP

Anti-CTX3-Ab-HRP

15



Diaminobenzidine/Chloronaphthol

Gold-labeled

Anti-pB-Bgt Anti-CTX3 Colloidal gold
Gold-labeled Anti-p-Bgt Anti-CTX3
Membrane
1.5ug Anti-Bgt
Anti-CTX3 Gold-labeled

Anti-CTX3 Gold-labeled Anti-B-Bgt

Gold-labeled Anti-p-Bgt
Membrane 1.5ug
200 pl 50

ug/m 5 ug/ml 0.5 pg/mi 0.5 ug/mi

16



B-Bgt CTX-3

Anti-B-Bgt

Protein- A
Total 1gG CTX3
B-Bat
5.5 mg/ml
Total 1gG
ml Membrane
Protein-A ( )
HRP
0.015 ng
0.15 ug CTX3 1.5 ug
Silver-enhancing
0.015 ng

0.1 ug/mi

17

2.2 mg/ml

CTX3

Anti-CTX3

200 pg/10

p-Bat

Gold-labeled

15ug( )

Gold-labeled



HRP-label (

) 1 pg/mi
CTX3 B-Bgt p-Bat
CTX3 CTX3 pB-Bgt
Membrane

0.1 pg/mi

( )

( )
CTX3 pB-Bgt

Membrane Anti-CTX3Ab-HRP  Anti-B-Bgt Ab-HRP

05 1 15 2hr 1hr
1.5 hr
Membrane PBS
4 4 HRP Colloidal Gold
Membrane

( ) Membrane

18



Membrane Nitrocellulose membrane

PBS buffer
PVDF membrane PVDF
M ethanol Nitrocellulose
membrane Nitrocellulose membrane
1.5 pg/mi M ethanol
PBS HRP
Membrane
CTX3 [-Bgt B chain
Gold-labeled
CTX3
B-Bgt Bchain
Anti-B-Bgt B chain
B-Bgt ( )

Western blotting ( )

19



B-Bgt B chain A chain B chain

(47.7%) CTX3 cDNA
(C54-C59 Ser) EcoRV  EcoRI sites PET30a(+)
CTX3 (C5459S)
CTX3 CTX3(C54595)

22%
CTX-3(C5459S)

CTX-3(C5459S)

20



Membrane Nitrocellulose membrane

PVDF membrane PVDF membrane
M ethanol Membrane
M ethanol Membrane
blocking Blocking
Methanol

PVDF membrane

Nitrocellulose membrane

Nitrocellulose

membrane
HRP  Colloidal gold HRP
Colloidal gold Colloidal gold
HRP HRP -70°C
10 Colloidal gold
4°C Colloidal
gold HRP

HRP

21

Colloidal gold



Gold-label

HRP

Protein A

Protein A Total 1gG 1gG

B-Bgt CTX3 B-Bgt B-Bgt
CTX3 CTX3
B-Bgt

0.015 ug/ml 15 ng/ml

22



0.1 pwg/ml Hung
1 ng/ml
ELISA
blotting

Dot blotting

(26)

15 hr

23

ohr

ELISA

Dot blotting

Dot



1. Nitrocellulose membrane HRP

2 15

3. Nitrocellulose membrane
4 HRP 10

4. Gold-labeled

24
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BM Ag

NNA Ag
Samples + Ab reacts with Ab

Iq.c_ubati on with Antigen-coated membrane

| rrr

E

h L"’..-‘H-‘

Detection the bound Ab

Samples contain competitor Samples do not contain compeptitor

=
b
\\-J

7

Nitrocellulose membrane

BM, Bungarus multicinctus crude venom; NNA, Naja naja atra

crude venom; Ag, Antigen Ab, Antibody
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15 1.5 0.15 0.015 (ug)
NNA
BM — —
B-Bat .
B
15 1.5 0.15 0.015 (ng)
BM ——
NNA — — r—
CTX
— _ —
Protein A-HRP Anti-B-Bgt
Anti-CTX3

BM, Bungarus multicinctus crude venom; NNA, Naja naja atra

crude venom; 3-Bgt, B-bungarotoxin  CTX3, Cardiotoxin3 A B

Anti-B-Bgt Anti-CTX3
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0D

0.254
—0O—  Asuinm

0.2~
e AL03nm

0.15-

0.1+

0.05

Mo of Fraction

Protein A

S-200

S-200 (2.8 cm x 110 cm)

10 ml
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15 15 015  0.015 (ug)

NNA

BM — —_ —

B-Bgt . =

B
15 15 015  0.015 (ug)
BM
NNA
CTX
HRP

Diaminobenzidine + Chloronaphthol
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A 5 15 015  0.015 (ug)

B-Bgt - .
BM

‘ - - —
NNA

B 15 15 015  0.015 (ug)

Z
g
-8\

HRP

B Anti-B-Bgt Ab-HRP  Anti-CTX3 Ab-HRP
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BM
NNA
B 15 15 ug
BM
NNA
Colloidal gold
A: Gold-labeled Anti-B-Bgt B:
Anti-CTX3 Protein A-column

Gold-labeled



Competitor (Coating 1.5 ug BM and NNA)

0 50 5 05 (ug)
BM m—
NNA
Gold-labeled Anti-pB-Bgt Membrane

Gold-label Membrane IntenSE BL
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15 15 0.15 0.015 (ug)
NNA
. — — —_—
B-Bgt — —— e ———
B
15 15 0.15 0.015 (ug)
NNA ‘ e
BM p— P
CTX
- —_—
Protein A-HRP

A:  Anti-B-BgtAb B: Anti-CTX3Ab
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15 15 0.15 0015  (ug)

NNA

BM

15 15 0.15 0015 (ug)

BM
CTX

NNA

HRP

A: HRP Anti-B-Bgt Ab B: HRP

Anti-CTX3Ab
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A 15 15 (ug)

BM
NNA

B 15 15 (ug)

NNA
BM

C 15 15 0.15 0.015 (ug)

p-Bgt o -
CTX3

D 15 15 0.15 0.015 (ug)
B-Bat

CTX3 ‘ ' Prame—,

Colloidal gold

A, C: Gold-labeled Anti-B-Bgt Ab B, D: Gold-labeled Anti-CTX3

Ab

38



Ab

Competitor (Crude BM)

0 1 0.1 (ug/ml)
NNA
BM
B Competitor (Crude NNA)
0 1 0.1 (ug/ml)
BM
NNA —
C
Competitor (Crude BM)
0 1 0.1 (ug/ml)
CTX3
p-Bat
Colloidal gold

A, C : Gold-labeled Anti-p-Bgt Ab
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B: Gold-labeled Anti-CTX3



A

Competitor
0 10 1 0.1 (ng/ml)
NNA
B Competitor
0 10 1 0.1 (ug/mi)

HRP
Membrane
Membrane 1.5 ug 0.1
pg/m 1pug/m 10pg/ml A:HRP Anti-B-Bgt B: HRP
Anti-CTX3



A Competitor (crude BM)

0.1 1 10
CTX
p-Bat
Competitor (crude NNA)
B 0.1 1 10
CTX
p-Bgt |
HRP

Membrane pB-Bgt CTX3
Membrane 1.5 ug; A:HRP

HRP Anti-CTX3

41

0 (ug/mi)

0 (ug/mi)

Anti-pB-Bgt



Competitor (crude BM)
0 10 1 0.1 (ng/ml)

CTX3 == !
-

Anti-B-Bgt B-Bgt
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05 1 15 2 (hr)
B-Bgt — —_ —
CTX
B 05 1 15 2 (hr)
B-Bgt
CTX
HRP B-Bgt CTX3
A: Anti-B-Bgt B: Anti-CTX3



HRP
1,3:

Anti-pB-Bgt

NNA

BM

CTX3

B-Bgt

HRP

Anti-CTX3

2, 4:

Membrane

HRP



A
—» |3 - -
A
= - =
B
> | = =
C
o o

Antigen apply PBS or incorrect antigen

Solvent migration bring the antigen to react with antibodies

A: Goat anti-rabbit IgG Ab B: Rabbit anti-Snake venom protein

epitope-A Ab  C: Rabbit anti-Snake venom protein epitope-B Ab
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Anti-Bgt Antibodies

Re-B chain-Sepharose column

v

F1 (Against B chain antibodies)

[-Bgt-Sepharose column

\4

F2 (Against A chain antibodies)

Anti-B-Bgt

F1 F2

B chain
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p-Bat



k3
==
—

Western blotting

Anti-B-Bgt

A: SDS-PAGE analysis  B:

blotting

C:

Anti-B chain

Anti-A chain

Voot

B chain B-Bat

Anti-B-Bgt Western

Western blotting D:

Western blotting
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15 15 0.15 0015 (ug)
BM fra -} i

CTX3(C

5459S)

cxs - e, -

B
15 15 0.15 0.015 (ug)
BM
NNA c— p—
CTX3(C
5459S)

CTX3 ‘ - S

Anti-CTX3 CTX3(C5459S) CTX3
CTX3 CTX3(C54599)
A: CTX3(C5459S) ; B:

CTX3



