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RNA PCR cobrotoxin ¢cDNA cDNA 83
21 62
Cobrotoxin PCR Cobrotoxin ~ DNA pMAL-P,
CM-11 pMAL-P, IPTG
SDS-PAGE
Sepharose 6B-amylose DEAE-Sepharose FF Xa
Q939 A 1000-3061 2000 03-0312-04
Sigma
IPTG X-gal pGEMT-vector RNA
! M-MLV Promega Taq
DNA AGCT
1.2 RNA
2 RNA Promega  RNA
60~62 4 RNA
70~74
1.3 RT-PCR cDNA
2pg RNA 30ng oligo dT »5
DEPC 15 70C
3 5min RNA
5XRT 0.5mmol L ANTP 20u RNA
Naja naja atra Cobrotoxin 200u M-MLV
King cobra CM11 25pl. 42°C 1h 95C 5min
PCR 35
72C 10min PCR
1 pGEMT ABI373
1.1 cDNA
1.4
DEPC MOPS  AMRESCO
1999-04-19 2000-01-03
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26pmol pl
T4 5
T4
DNA pUC19
DNA
1.5
5
Chang Long-Sen
2
2.1 Cobrotoxin CM11
Cobrotoxin ~ CMI11
67 Cobrotoxin ~ CM11
Cobrotoxin RT-PCR
cDNA
5 3
PCR NU1 5"-AGAT-

GAAAACTCTG C T TGCTG A T CCTTGG-3'
NU2 5 'GGATGGTCCATGAT T G GA T G

GAGAGCAA-3’
RT-PCR RNA 1%
18S  28S rRNA
Asgo 280 =
1.8 Axgazp = 2.0 0.9pg pl
mRNA
RT-PCR 1.5%
300bp DNA
cDNA PCR
pGEMT-vector
DH5a
DNA 10
280bp
83 21 62
Fig. 1A
Cobrotoxin
Cobrotoxin
Cobrotoxin PCR
DNA
5 3 EcoRI  Pstl
CM11
CM11
12

37 41

EcoRl  Hind 111
Fig. 1B

[A]

AGATGAAAACTCTGCTGCTGTCCTTGGTGGTGGTGACAATCGTGTGCCTGGACTTAGGAT 60
ACACCCTGGAATGTCACAACCAACAATCATCCCAAACTCCAACCACTACAGGTTGTTCAG 120
GTGGGGAGACCAATTGCTATAAAAAGCGTTGGCGTGATCACCGTGGATATAGAACCGAGA 180
GGGGATGTGGTTGCCCTTCAGTGAACAACCGCATTGAAATTAACTGTTGCACAACAGACA 240

GATGCAACAATTAGCTCTACGAATGGCTAAATTCGTTGAG 280

[B]
AATTCATGACCAAGTGTTACGTTACTCCAGACGTTAAG ~ TCTGAAACTTGT
GTACTGGTTCACAATGCAATGAGGTCTGCAATTCAGACTT ~ TGAACA

CCAGCTGGTCAAGACATCTGTTACACT ~ GAAACTTGGTGTCACGCTTGGTGT
GGTCGACCAGTTCTGTAGACAATGTGACTTTGA  ACCACACTGCGAACCACA

ACTTCTCGTGOTAAG  CGTGTTAACCTGGGTTGTGCTGCTACTTGTCCAATC
TGAAGAGCACCATTCGCACAA  TTGGACCCAACACGACGATGAACAGGTTAG

GTT  AAGCCAGGTGTTGAAATCAAGTGTTGTTCTACCGA
CAATTCGGT

CAACTGTAACCCA
CCACAACTTTAGTTCACAACAAGATGGCTGTTGAC ~ ATTGGGT

TTCCCAACTCGTAAGCGTCCATGATA 3’
AAGGGTTGAGCATTCGCAGGTACTATTCGA

1 A Cobrotoxin  mRNA
B CM11
A The mRNA sequence of the cobrotoxin

B The sequences of the CM11 gene
The starting cordon ATG

Fig. 1

and the terminating cordon TAG or
TGA are double underlined. The right end marks the positions of

the nucleotides. The plus and minus primers are underlined.

2.2 Cobrotoxin CM11
Cobrotoxin ~ CMI11
Cobrotoxin
CM11
2.2.1
pMAL-P, PMAL-P, Tac
Lacl
PCR
Cobrotoxin DNA
EcoRI-Pst 1 Cobrotoxin
pMAL-CBT CM11
EcoRI-HindIII CM11
pMAL-CM11 pMAL-CBT pMAL-CM11
BL21 Cobrotoxin
CM11 BL21 CBT  BL21
CM11
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250 r min 100 90 %
LB 100pg mL Ap 37C 250 r min
2h IPTG 0.5mmol L DEAE-SepharoseFF 50mmol L
3h SDS-PAGE Tris. HCl pHS. 7 0~0.5mmol L NaCl
CMI11  Cobrotoxin CM11 Cobrotoxin
30% Fig.2 and Fig.3 0.16mmol L NaCl

1 2 3 4 5 6 17

kD

97.4
66.2

43.0

31.0

20.1
14.4

2 SDS-
Cobrotoxin
Fig.2 SDS-PAGE analysis of the expression
of recombinant cobrotoxin
2.The uninduced control 3~ 4. The expressed and purified fusion
proteins 5. The digested purified fusion by factor X, 6. The natural
a-bungarotoxin purchased from Sigma c. 1 7. Protein molecular

weight markers in kD 97.4 66.2 43.0 31.0 20.1 and 14.4

A B)

3 SDS

Fig.3 SDS-PAGE of the recombinant CM11
A Expressed and purified fusion protein of CM11. 1. The ex-

CM11

pressed fusion protein 2. The supernatant after absorption by affinity
column 3. The purified fusion protein. B The digested products of
the purified fusion protein by X, factor. The molecular weights of the

fusion protein and the recombinant CM11 are marked.

2.2.2
TE

L EDTA
12000g 10min 4C

50mmol L Tris pH7.6 1mmol

SDS-PAGE

Sepherose 6B-amylose
8 50mmol L Tris. HCI pH7.2
10mmol L Maltose

90 % Fac-
tor Xa Cobrotoxin Fig. 2
CM11 Fig.3
2.3 Cobrotoxin CM11
Cobrotoxin
Western blot
Cobrotoxin ~ CM11
2.3.1 Cobrotoxin Western blotting

4 Cobrotoxin
Fig.4 Western blotting of the recombinant cobrotoxin
1. The negative control of the purified maltose binding protein 2. The pu-
rified fusion protein of cobrotoxin by sepharoe 6B-amylose affinity chro-

matography. The antisera was prepared against the natural cobrotoxin.

2.3.2 20 +2g
5 4
Cobrotoxin CM11 X,
24h
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1 Cobrotoxin 13 110 Tablel 2
Table 1 The in vivo toxicity of the
recombinant cobrotoxin in mice Cobrotoxin
Group clasification 1 2 3 4 5 Control
Fusion protein pg 14 28 42 56 70 500pg
Recombinant cobrotoxin pg 2 4 6 8§ 10 0
Number of death 0 0 2 4 4 0 910
2 CM11
Table 2 The in vivo toxicity of the recombinant CM11 in mice
Group clasification 1 2 3 4 5 CM11
Fusiein protein pg 427 855 1760 427 855
Recobinant CM11 pg 35 70 140 0 0
Number of death 0 3 4 0 0 .
CM11
CM11

3

Cobrotoxin  CM11
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Expression and Characterization of Two Kinds of Recombinant Snake Neurotoxins

QIAN You-Cun SHEN Yan FAN Chun-Yang HU Tai-Shan YANG Sheng-Li GONG Yi”*
Shanghai Research Center of Biotechnology The Chinese Academy of Sciences Shanghai 200233

Abstract The cDNA encoding the precursor of cobrotoxin was cloned from the venom gland of the Chinese continental
cobra Naja naja atra by RT-PCR. Its deduced amino acid sequence analysis showed that the mature protein was identi-
cal to that identified from the Taiwan cobra Naja naja atra by protein sequencing technique. The ¢cDNA encoding the
mature protein was then subcloned into the expression vector pMAL-P;. The gene of CM11 which was formed by ligation
of the fragments of the synthetic oligonucleotides was also cloned into the expression vector pMAL-P;. After induction of
IPTG both of the neurotoxins were overexpressed as soluble fusion proteins which were confirmed by SDS-PAGE and western
blotting. The expressed fusion proteins was purified by sepharose 6B-amylose affinity chromatography and DEAE-sepharose FF

chromatography. Both of the recombinant proteins achieved after digestion by factor Xa showed the in viwo toxicity.
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