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Abstract To obtain the ¢DNA sequence of o-neurotoxin (a-NT) from Guangxi king
cobra (Ophiophagus hannah, Oh), the sense primer was designed from the 5 conserved regions
with therstart codon ATG, and the antisense primer was used as the dg T), for amplification of
¢DNA 3end (RACE-PCR) . Two primers were designed from the 5, 3 —oding regions for
overcoming the mistake amplification by the primer. The venom gland RN A was extracted from
three Oh snakes with the isolation kit. The extracted RN A was reversely transcribed into ¢cDN A
with the oligo(dT) antisense primer. The nucleotides sequence was analyzed on the ABI PRISM
310 automatic DN A sequencer. The nucleotide sequence of 474 base pairs consisting of a 5-
untranslated region ( 6bp) , signal peptide with ATG (63 bp), protein coding region (216 bp) and
3'_untranslated region ( 186 bp) with a TGA termination codon was obtained. The com parison of
the ¢cDNA of long chain « -N'T between Oh snakes and other snakes reveals that the nucleotide
sequence is much higher corresponding to the signal peptide than the mature protein coding regions
which is 1000 identical to Pseudonnaja textilist (Pt) and Laticauda semifasciata ( 1.s) ,96. 8% to
Naja sputatrix (Ns) and Bungarus multicinctus ( Bm). The conservation of mature protein regions
are about 83. 3% to Ns, 79. 2% to Pt,76. %0 to 1s and 74. ¥o to Bm snakes. It is found that the
conservation of Oh a=NT from ¢DNA 90. 3 isidentical to Oha-NT Toxin a, about 73. & to Oh
Toxin b, 69. 7o to Oh-4, 66. Do to Oh-5, 56. % to Oh-6A and Oh-6B; and 54. 26 to a-—
bungarotoxin. The result indicates that the Oh ¢DN A
is a long chaina NT gene.
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NucleoSpin RN A Kit ( Clontech
Laboratories, Inc. , Palo Alto, CA, USA), M-MLV

( Life Technologies, Rockville, Mo,

USA), Tag DN A ( Promega, Co. ,

Madison, W I, USA) . PCR Program Temp

Control System PC-800 Astec .
NuSeve GTG agarose (FMC

Bio Products, Rockland, M E, USA) - Nucleo Spin

Extraction Kit RNA DN A

Bio Spec-1600 DN A /Protein/Enzyme Analy zer

0 Ig
RN A 30 min
1.32 RT ( cDN A)
1041 RN A , 511 L 55014
. 2.511(0. 1M) 0 31
RT-1(oligo DT) , 75C 2
h, 1 ¢DNA PCR
1.3.3 PCR
1.3.3.1
a-NT R >
s 3 ,
5 (P2 /
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5-GCAAGATGAAAACTCTGCTGCTGACC-3
3
D(T) (P3 / P4

5 CAGTGGTAACAACGCAGAGGCC (T) 31lVN-

!

3

(Pl /
P3)
5 -GACTCTGAACAGGTCGACCCG-3;

(Pl / P2
5' - CAACGCCATGTTGGAAATGGGTTGCS'

4 (PL P2 P3 P4) PCR
(D
1.33.2 PCR

0.5#1cDNA . 211 PCR
. 211K dANTP 2#41(25mM)MgCh 0.2%1 Tag

DN A 5 05 (50 pmol)
DN A ABI PRISM 310 12. 8#1dHO PCR
Genetic Analyzer . 94CX< 2 min ,
13 (940X 30 ) (58C< 30 ¢) (74Cx 1
1. 3.1 RN A min) 30 PCR
Nucleopin RN A Kit 74CX< 5 min
¢cDNA ======z===Z=z=Z=Z==Z=Z=Z=Z=Z==Z=Z=Z=Z=Z======z=====&==z=nz==
P1 ~~>=-=Z=Z=Z=Z=Z=Z=Z=Z==Z=Z======= <~ ~
P2 ~~>====================== <~ ~
p3 ~~S>===z=z====z==z==z=z=z=z=z==z=z=z=z=z==z======= <~~
P4 ~~>=Z====Z=======Z====Z================3= <~~~
1 (Ophiophagus hannah') a— c¢cDN A
Fig- 1 Diagram of amplification ofa -NT ¢DNA of Ophiophagus hannah
The arrows indicate the primers
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Fig- 2 Gel analysis of PCR products of Oha N T
1,6 : DNA ;225 a- cDN A

Lanes 1 and 6 DNA markers; Lanes 2 to 5 the ¢cDNA
fragments encoding sequence of Oha N T.
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TGCAAGATGA AAACTCTGCT GCTGACCTTG GTGGTGGTGA CAATCGTGTG CCTGGACTTA GGATACACCA CGAAATGCTA CGTAACACCT GATGTTAAGT
M K TLL LT LVVVY TIVC LDLGYT TKCY VTP DVEK
110 120 130 140 150 160 170 180 190 200
CTGAGACTTG TCCAGCTGGG CAGGACATAT GCTATACAGA GACTTGGIGT GATGCTTGGT GTACCTCCAG AGGAAAAAGA GTCGATTTGG GATGTGCTGC
S E TC P AG QD1 CYTE TWC DAW CT SR G KU R VDL GC AA
210 220 230 240 250 260 270 280 290 300

TACTTGCCCT ACAGTGAAGC CCGATGAGCA AATTACCTGT TGCTCAACAG ACAACTGCAA CCCACATCCA ACACTCAAAC GTCCTTGAGT TTTGCTCTCA

T CP T VK PDEQ 1 TC CS T

310 320 330 340 350

D N C N

P H P T L K R P

360 370 380 390 400

TCCATCATGG ACCATCCTTG AAAATTTATG CTTGTGGCCT TTACCACCAG ATGGTCCATC ATCCCCTTCT CCCCTGCTGT CTTTGACATC TCAACATCTT

410 420 430 440 450

460 470 480

TCCCTTTTCT CTCATTCTGT AAGTTTCC CTGCTAGTTC TGTAGTTITGA GAATCAAATA AAACTCATCA TTCA

3 (Ophiophagus hannah) o —

cDN A

Fig. 3 Nucleotide and deduced protein sequences of @ =N T from Guangxi king cobra (Ophiophagus hannah)
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Oh Joxin s’ -TGCAAdL\TG AAAACTCTGC TGCTGACCTT GGTGGTGGTG ACAATOGTGT GOCTGGACIT AGGATACACC|

NsLNTX T CCGAAAAAGA TG---==-== =======-==-=- -c=c=c-—oo coco- (oo —----n A-== -=mmmes--s e-m-e-ceo-
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LsLs I -G-G------ -- C-G-AT-- ~C--= —C AC--=--- ----~ T-=== ------A-A- ------GT~A ~-T------- - A--c----- mmm- G-AG--
Bm o -NT -TCGT----C --AC----G~ -=C-T---GC G--T----- -----C~=-= -G--A-C== ======= G-A ---TG--~=-= ------A-TC ---T--AG--

Oh Toxin GAGGAAAAAGAGTCGATITG GGATGTGCTG. CTACTTGCCC TACAGTGAAG CCCGATGAGC AAATTACCTG  TTGCTCAACA GA

NLNTX ~ =-=-=====-- - ===-G=T-G ~“F--CAA~= ==-T-==--- ----- Tomms -mees TT---
PPTINIX -=----- GO~ =======mms mmeeosses esooooooos oo TCCA=== A--G=ATAG -T----T--- --==--C-=- --=-G-T---- =-A--TT---
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B o NT ------- GGT ---=--A-== --G=--==-- -=- semeee - T-AA---- =~T----G

Oh Toxin AACACTCAAA CGTCCTTIGAG TTTTGCTCTC ATCCATCATG GACCATCCTT GAAAATTTAT GCTTGTGGCC TTTACCACCA GATGGTCCAT CATCCCCTTC
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Bm 0 NT  G-A""AG=G = ~C-GG == === === === === = omom oo oo omsos oooloes seosssas sl oeoooooe oo T---C-~

Oh Toxin TCCCCTGCTG TCTTTGACAT CTCAACATCT TTCCCTTTTIC TCTCATTCTG TAAGTTTCCT TCTGCTAGTT CTGTAGTTTG AGAATCAAAT ,AAAACTCATC

NSLNTX ~ ===-==--< T ---eeee- o Bl R TC- - === == ==--=oos SmsSmossos eeccseosoooooooo- - TT-ATT- T
PPTNIX =0 m=-mmmo-- - G------

LsLsM  --==--=--= =o--o--ee- Armmmmmes s TG=-- =T ======w=== s==sscocos soosoooia aoooe- T G-
Bm 6 NT  =-==--==== mso-sossosseoeoosses oo To-mommmmmsmmmmemsesemeoooo oo T GAG-ATC--AT----CICAG

Oh Toxin ATTCA—3’
NsLNTX GAAGCGC
Ls Ls Il Tt
B a -NT CATCCAA AAAAAAAAAA AAAAAAA/
4 = ¢cDN A
Fg. 4 Nucleotide sequence alignment of the correlation cDN A sequences of @ -N'T from Elapidae snakes

Ok Ophiophagus hannah ,Ns Naja sputatrix , Pt Pseudonaja textles, Ls Laticauda emifascata, Bm Bungarus multicincts ,

Mature protein coding region, signal peptide region.
<DNA )
Oh a -NT (CYVTPDV-KSE-TCPAGQDICYTETWCDAWCTSRGKRVD-LGCAATCPTVKPDEQITCCSTDNCNPHPTLKRP (100%)
Venon
Oh Toxin a TKCYVTPDV-KSE-TCPAGQDICYTETWCDAWCTSRGKRVD-LGCAATCPIVKPGVEIKCCSTDNCNPFPTRKRP (90.3%)
Oh Toxin b TKCYVTPDA-TSC-TCPDGQDIC YTKTWCDGFCSSRGKRID-LGCAATCKIVKPGVEIKCCSTDONCNPFPT-KRKH (73.6%)
Qb Oh-4 TKCYKTGDRIISE-ACPPGQDKCYMKTWCDVFCGTRGKKVIEIGCAATCPTVKPHEQTTCCSTONCNPHPN-KMQ (69.4%)
Oh Oh-5 TKCYKTGDRIISE-ACPPGQKLC YMKTWCDVFCGTRGKRVIEIGCTATCPTVKPHEQITCCSTDNCDPHH~-KMRQ (66 7%)
Oh Oh-6A LICPISSHD~SV--TCAPGENVCFLKSWCDAWCGSRGKKLS—FGCAATCPKVNPGIDIECCSTDNCNPHP--KLRP (56 %)
Oh Oh-6B LICPISSHD--SV--TCAPGENVCFLKSWCDAWCGSRGKKLS~FGCAATCPK VNPGIDIECCSTDNCNPHP-KLRP (56.9%)
Ns ENTX IRCFITPDV-TST-DCPNQ HVCYTJITWCDGFCSSRGRRVE--LGCAATCPTVKPGVDIQCCSTDNCNPFPTLRP (65.3%)
Nn Toxina {RCFITPDI--TSK--DCPNG HVCYTKTWCDGFCSIRGKRVD--LGCAATCPTVRTGVDIQCCSTDDCDPFPTRKRP (61.1%)
Bm a -bungarotoxin IVCHTTATSPISAVTCPPGENLCYRKMWCDAFCSSRGK VVE-LGCAATCPSKKPYEEVTCCSTDKCNPHPKQRPG (54.2%)
5 cDNA a
Fig.- 5 Amino acid sequence of long chaina— N T of the cDN A and venom from Guangxi king cobra and other snakes
Ok Ophiophagus hannah ,N¢ Naja sputatrix, Nu Naja naja (India) , Bm Bungarus multicinctus , Signal peptide.
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