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Abstract: Alpha-bungarotoxin is one of the post-synaptic neurotoxins, which widely exists in the Elapidaec venom.
The polymorphism of a-bungarotoxin’s cDNA sequences has been controversial in previous reports. In the present study,
cloning of a-bungarotoxin gene from the genomic DNA, sequencing of five clones and analysis of their polymorphism
were reported. Furthermore, we cloned and sequenced the nerve growth factor (NGF) gene from the same cDNA pool as
a standard, and compared the mutation rates among different sources of a-bungarotoxin cDNAs, a-bungarotoxin genes
and NGF cDNA. The results indicated that there was no diversification in the genome or comparability in the mutative
points between different sequences. Therefore, we speculate that the polymorphism of a-bungarotoxin cDNA resulted
neither from different transcripts, nor from RNA editing, but possibly from reverse transcript processes and gene-cloning

processes.
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Tab. 1 Information of theprimers used in gene cloning and sequencing

Primers

Sequences

BgTX_genome_upper
BgTX_genome_lower
BgTX sequencing
BgTX_intronI-U
BgTX_intronI-I

BgTX intron2
BgTX_check upper
BgTX_check lower

5-CCg gAATTC AgA TCG CAA gAT gAAAAC TC-3'
5'-gCg ggA TCC TCAACC Agg TCT CTg TTT C-3’
5'-gAT gAA AAA TgT TTC TgC TC-3'

5-TTg gCC TTC CAT CCT TTT gAA ATg-3’

5'-TAg CCg AAC TAg CTg TTg TgT g-3'

5-TTC ATC CAATTT CCC TCAT-3'

5-CAA gAA gCT CAC TCT gTA gA -3’

5'-TAT CAg CTC AAA AAA CCT TAA C-3'

NGFu 5'-ATg TCC ATg CTg TgC TAC ACT CTg-3’
CDS /3’PCR 5'-ATT CTA gAg gCC gAg gCg gC-3’
NGF_sequencing 5'-AAg TTC CTg gAC ACT gAA gA-3'
M13-M4 5'-CAg CAC TgA CCC TTT Tgg gAC CgC-3’
M13-RV 5'-AgC ggA TAA CAATTT CAC ACA Agg-3’
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Fig. 2 oa-bungarotoxin gene organization, distribution of mutation sites and indication of verified
region A and mutation sites of five clones with a-bungarotoxin gene B
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Fig. 3 Indication for the coding region and non-coding region and distribution of mutation sites of Bungarus multicinctus
nerve growth factor gene A  and mutation sites of six clones for nerve growth factor cDONA B
2
Tab. 2 Results of mutation rates of several genes
bp
Sequenced Ami id Length of Mutation Mutati ith
Gene Mutation number clones mino act sequence (bp) rate utation rate wit
number deducted reversal error
* . 13 5 1 2655 0.00098 N/A
a-bungarotoxin genome
o- cDNA
a-bungarotoxin cDNA 16 18 8 472 0.00188 0.00088-0.00181°
cDNA
NGF cDNA 11 6 2 891 0.00206 0.00106-0.00199
o- cDNA
a-bungarotoxin cDNA 19 50 10 222 0.00171 0.00071-0.00164°
cardiotoxin-like gene 7 7 1 505 0.00198 0.00098-0.00191
Wang et al (2005) (a) Liuetal (1998) (b)
The mutation rates calculated according to sequences from Wang et al (2005) (a) and Liu et al (1998) (b).
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Tab. 3 Results of error rates by PCR process
Gene Mutation points during PCR  Expected mutation rate
a- a-bungarotoxin genome 5.72—8.59 0.00040—0.00060
a- ¢DNA a-bungarotoxin cDNA 2.36—2.83 0.00027—0.00033"
¢DNA NGF cDNA 1.78—2.67 0.00033—0.00050
a- ¢DNA a-bungarotoxin cDNA 0.44—0.67 0.00004—0.00006"
Cardiotoxin-like 2.53—3.79 0.00072—0.00107
ExTaqg PCR Wang et al (2005) (@) Liuetal (1998)
Th(: 1nutati0n rates in sequences from Liu et al (1998) (a) and Wang et al (2005) (b) were calculated by the ExTaq-PCR
error point formula.
cDNA
(Yu et al,1997; Gunaratne et al, 2003)
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