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Comparative analysis o mitochondrial DNA 12Sr RNA region
between Pelodiscus sinensis and Pedodiscus axenaria and
their molecular marker for identification

CHEN He-ge, LIU Wen-bin, ZHANG Xuan-jie
(Cdlege o Life Sdence, Hunan Normal University, Changsha 410081, China)

Abgract : The primers for Pdodiscus sinensis and P odiscus axenaria were designed by using the sequences of mitochondrial DNA 12S
rRNA region of Dogania subplana, Chrysemys picta and Chdonia mydas, 562 base pairs of mitochondridl DNA were amplified and
sequenced. The results show that the length of their sequence is the same, the A, T, G, C contents are similar ,the number of A, T,G,
C is 209(37.2 %) ,121(21.5 %) ,145(25.8 %) ,87(15.5 %) in Pdodiscus snensis and 207 (36.8 %) ,120(21. 4 %) ,145(25.8 %) ,
90(16 %) in Pdodiscus axenaria. Based on their sequence data, we found there are 13 different nucleotide sites (percentage divergence
is 2.31 %) between Pdodiscus sinensis and Pdodiscus axenaria by using the software of Clusta W, whereas the average number of
different nucleotide sites is 3 (percentage divergence is 0. 53 %) in Pdodiscus sinensis and 2 (percentage divergence is 0. 36 %) in
Pdodiscus axenaria. The nuclectide percentage divergence is obvious between species, so it suggests Pdodiscus axenaria is a new
goecies in Trionyx. Restriction endonuclease analysis based on sequence data of this DNA fragment revealed the presence of
polymorphic sites for Mspl endonuclease, there is one site for Mspl endonuclease in Pdodiscus axenaria, but none in Pdodiscus
snersis. The restriction prdfiles obtained by agarose gel electrophoresis when amplicons were cut with Mspl enzyme alowed the
unequivocal identification of Peodiscus sinensis and Pdodiscus axenaria.

Key wor ds: Pdodiscus sinensis;  Pdodiscus axenaria; 12S rRNA gene; PCR-RALP anaysis; molecular marker for identification

( Pelodiscus sinensis) , ( Testudinata)

:2004-03-19
(1999 - Q - 1603161)
(a979-), , , ,
, Tel :0731 - 8872552, E-mail :zh603 @om. com



3 : DNA 12S rRNA 319
(Trionychidae) ( Pelodiscus) 94 40s,52 40s,72 50s, 3B,
(4 72 10 min, 4 5UL PCR
, — 1.0% 5V-em™t,
( Pdodiscus axenaria) |,
) , 100 300 1.4
g, PCR PMD 18T
( ( ) ) ,
, PMD 18T
) , PCR Sall
mtDNA 12S rRNA PCR Xbol
DNA 12S rRNA
Mspl , 1.5 PCR RA. P
, . Jellyfish
(version 1.4) 12S rRNA
) Mspl PCP-RA.P
1 12S
1.1 rRNA Mspl
12 , Mspl
5 8 17 8 12S rRNA
, 20ML, 210 x
1.2 Buffer 2uL , BSA 2uL ,PCR 4uL , Mspl
( Dogania subplana, NC _ 5U, ddH,0O ,37 3 4
002780) (21 ( chrysemys picta, AB012104) h, 2.0% ,5V-cm?
(3 (Chrysemys picta, AF069423) 2h,BB ,
DNA 12S rRNA ,
12S rRNA 12S _ F:AGCCAGTGAAA
(T/C) GCCCTAAA 12S _ R: CTGG (A/T) 2
TTGGC AA (Al G) AGATGGT, 2.1 DNA 12S r RNA
(Sangon) PCR
1.3 DNA DNA 12S DNA 12S
r RNA PCR rRNA
, mMtDNA 12S rRNA PCR ,
DNA , (4l ,
, TE, 4 ( 1),
dNTP, Taq Buffer mtDNA
Sall  Xbol (Sino ,
American Biotechinology Company) , PCR 2.2 DNA 12Sr RNA
25ML :Taq  1U; 1 mmol-L " *
dNTP 5L ;20p ol - L~ * 1.0 DNA 12S
ML ;DNA 100 ng AB rRNA , 562 bp,
GeneAmp PCR System2700 PCR , A TCG , 209 (37.2%)
95 5 min, 121 (21.5%) 145 (25.8%) 87 (15.5%)



320

29

207 (36. 89%) 120 (21. 4%) 145

(25.8 %) 90 (16 %) BLAST GenBank
DNA )
97. 69 %,
2.31% ( 2 GenBank (
A 'Y304497 A 'Y389697)

1 MtDNA 12SrRNA PCR
FHg.1 PCR amplification results of
mitochondria DNA 12S rRNA region

M :100 bp DNA ,
1,2: 13,4 ;5
M :100 bp DNA ladder marker , the arrow shows band of 500 bp;

500 bp;

Lane 1,2: Pdodiscus sinensis; Lane 3,4 : Pdodiscus axenaria;

Lane 5:blank control
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Mspl w
a AGCCAGTGAAATGCCCTAAAAGTCCACACCAGACAAAAGGAGWTATCAGGCACGCCA 60
b  AGCCAGTGAAATGCCCTAAAAGTCCACACCAGACAAAAGGAGCTGGTATCAGGCACGCCA 60
*
a  TGACAGCCCAAAACACCTTGCTTCGCCACACCCCCAAGGGTACTACAACAGTGATTAACT 120
b  CGACAGCCCAAAACACCTTGCTTCGCCACACCCCCAAGGGTACTACAACAGTGATTAACT 120
*
a  TTAAGCAATAAGCATAAGCTTGACTTAGTTATAGTAAATTACACTCAGGGTTGGTAAATC 180
b TTAAGCAATAAGCATAAGCTTGACTTAGTTATAGTAAATTACATTCAGGGTTGGTAAATC 180
S0
a  TCGTGCCAGCCACCGCGGTTATACAAGAAACCCAAAGCAACAATAATAGCGGCGTAAAAT 240
b TCGTGCCAGCCACCGCGGTTATACAAGAAACCCAAAGCAACAATAACAACGGCGTAAAAT 240
! * %
GTGGTTAAACTAAATTCATAAAAACCTAAGGTTGCCCCTTCCACCAAACTGTCATACGTA 300
b GTGGTTAAACCAAATTCATAAAAACCTAAGGTTGCCCCTTCCACCAAACTGTCATACGTA 300
*
AAGTACAAATCAACTCAATACGAAAGTAGCCTTAATGTACCAGAAAACTTGAATCCACGA 360
b AAGTACAAATCAACCCAATACGAAAGTAACCTTAATATATTAGAAAACTTGAACCCACGA 360
* % ok *
TCGTTAAGACACAAACTGGGATTAGATACCCCACTATGCTTAACCCTAAACTTAGATAAT 420
TCGTTAAGACACAAACTGGGATTAGATACCCCACTATGCTTAACCCTAAACTTAGATATT 420
*
a TTAAATACAAAACTATCCGCCAGAAAACTACGAGCAAAACGCTTAAAACTCCAAGGACTT 480
b TTAAATACAAAATTATCCGCCAGAAAACTACGAGCAAAACGCTTAAAACTCCAAGGACTT 480
*
GGCGGTACCTCAAATCCACCTAGAGGAGCCTGTTCTATAATCGATAATCCACGATAAACC 540
b  GGCGGTACCTCAAATCCACCTAGAGGAGCCTGTTCTATAATCGATAATCCACGATAAACC 540

oo

TCACCATCTTTTGCCAATCCAG 562
b TCACCATCTTTTGCCAATCCAG 562

2 DNA 12S rRNA (562 bp)
Fig.2 Nucleotide sequence (562 bp) of mitochondrial DNA 12S rRNA region of P. axenaria and P. sinensis
v Mspl ;o ;a b
¥shows the recognized sequence of Mspl enzyme; * shows the different nucleotide sites;a. Pdodiscus axenaria; b. Pdodiscus sinersis

# 43bp
a
3 mtDNA 12S rRNA Mspl
Fg.3 Both a and b are restriction results of mitochondrial DNA 12S rRNA by using Mspl enzyme
a. 43 p ,b.3 5 43 bp M :100 bp DNA , 500 bp;
1 2 PCR ;a. 3 5 ,6 8: ;b. 3 5: .6 9:

a. lane 6 - 8 shows the frangment of 43 bp when amplicons of T. axenaria was cut with Msplenzyme, b. lane 3 - 5 shows the fragment of 43 bp
is out of the agarose gel . M :100 bp DNA ladder marker ,the arrow shows band of 500 bp; a blane1- 2: PCR amplification results of Pdodiscus
sinersis, Pdodiscus axenaria; alane 3- 5: Pdodiscus sinensis, lane 6 - 8: Pdodiscus axenaria; b lane 3- 5: Pdodiscus axenaria, lane 6 - 9:
Pdodiscus sinensis
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1 DNA 12Sr RNA
Tab.1 Nucleotide composition o mitochondrial DNA 12Sr RNA region o P. sinensis, P. axenaria,
D. subplana, C. mydas and C. picta

A T G C (bp)
. } ’ ) . A+T
Species adenine thymine guanine cytosine total

P. sinersis 37.2% 21.5% 15.5% 25.8% 58.7 % 562
Pd odiscus axenaria 36.8 % 21.4% 16.0% 25.8% 58.2 % 562
Dogania subplana 36.9% 21.5% 15.6 % 26.0% 58.4 % 558
Chrysemys mydas 36.8% 21.4% 15.8% 26.0% 58.2 % 557
Chrysemys picta 37.1% 20.9% 16.4% 25.6% 58.0 % 555
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