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Tab 1 Source, number and tissue of 21 species of turtles
Species Code Source Number Tissue
Chine mys reevesii Cr Nanjing , Jiangsu 4 Blood, Muscle
Maure mys mutica Mu Nanjing , Jiangsu 2 Blood
Ocadia sinensis Os Nanning , Guangxi 2 Blood, Muscle
Sacalia bealei Sb Nanning , Guangxi 3 Blood, Muscle
Cuora aurocapitata Cau Anhui 2 Muscle
Cuora a mboi mensis Cam Nanning , Guangxi, Chongging, Sichuan 3 Blood
Cistocle mmys galbini frons Cg Nanning , Guangxi, Chongging, Sichuan 4 Muscle , shell
Cistocle mmys flavomarginata Cf Nanjing , Jiangsu, Anhui 3 Blood, Muscle
Malaye mys subtrijuga Ms Nanning , Guangxi, Chongqing, Sichuan 2 Blood
Orlitia borneensis 0ob Nanjing , Jiangsu 2 Muscle
Heose mys grandis Hg Nanning , Guangxi 2 Blood, Muscle
Cycle mys dentata Cd Nanning , Guangxi, Chongging, Sichuan 3 Blood, Muscle
Pyxidea mouhotii Pm Nanning , Guangxi, Chongqing, Sichuan 2 Blood, Muscle
Melanochelys trijuga Mt Nanning , Guangxi 2 Blood
Siebenrockiella crassicollis Sc Nanjing , Jiangsu 2 Muscle
Geomyda spengleri Gs Nanning , Guangxi 3 Blood, Shell
Hiere mys annandalei Ha Nanning , Guangxi 2 Blood
Morenia ocellata Mo Nanjing , Jiangsu 3 Muscle
Indotestudo elongata Ie Nanjing , Jiangsu 3 Blood, Muscle
Manouria i mpressa Mi Nanning , Guangxi, Chongqing, Sichuan 2 Blood, Muscle
Platysternon megacephalum Plm Nanjing , Jiangsu, Nanning, Guangxi 3 Blood, Muscle
" Substitutes of turtles
DNA DTT 0.039 mol*L™ ') ,56 C .
100 pl 0.05 g, . , ,
Kocher ' DNA, DNA 100 pl .
10 ul 1% DNA .
,EB , . PCR L1373 5-CGCTG
DNA CAGAGAAATGGGCTACATTTTCT-3 , H1478
DNA , . 5'- TGACTGCAGAGGGTGACGGGCGGTGTGT
. . I L H ,
: mtDNA . 110 bp
. 12S rRNA .
0.1~0.5g, PCR 100 ul, 10
. , mmol* L™' Triss HCl, pH 8.3, 50 mmol* L'
20 W 20 cm 30 min. KCl, 0.1 % Triton X100, 2.5 mmol * L'
, 1.5 ml , MgCl, , 200 pg* ml~' BSA, 100 pmol* L™
1 . 20 dNTP, 10 pmol* L™ ,3U Tag .
0.5 mol*L™' EDTA(pH 8.0) ,56 C 48 h, PCR PE2400 PCR ,
2 EDTA . EDTA 95 C 40 5,52 °C 60 s,72C
, 0.5 ml ( Triss HCI 0. 01 60 s, 35 .
mol* L™ ' ,pH 8.0, EDTA0.01 mol*L" ', NaCl , 1 . 5l
0.1 mol*L™', SDS 2%, K20 pgeml ™', 2.5% ,EB ,
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. 3.7 %(4/109 bp) ,
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Cr ATACTAGAAA TAA-ATTTAC GGAAAGGAAC TATGAAATAA GTCCCACAAG TAGGATTTAG CAGTAAACCG GGATCATGAA TACCCGATTT AAGTCGGTCC TGAGGTCCGC

Fig 1 Sequence database of 12S rRNA gene fragment from 21 species of turtles. Dots indicate
sequence identity with Chinese three-keeled pond turtle, whereas dashes denote deletions .
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Fig 2 Agarose gel electrophoresis of DNA
extracts from turtle shells. Lane 1, 2, 3: DNA
extracts from turtle shells No. 1, No. 2 and
No. 3, respectively; lane 4: extract control;
M: DNA size marker: EcoRI, HindlII digested
DNA.

Fig 3 Agarose gel electrophoresis of PCR
amplifications of gene fragment of 12S rRNA
from DNA extracts. Lane 1, 2, 3: PCR
products from turtle shell No. 1, No. 2 and No.
3, respectively ; lane 4 : extract control ; lane 5 :
amplify control ; M: DNA size marker: Haelll
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digested PBR322 .

AAACTAGAAATA-TTTTACGGAAAG-AACTATGAAACAAGTCTTATAAGTAGGATTTAGCAGTAAATAAGCATCAG-AATCCCCTATTTAAGCCGGCCCTAAGGCACGT
ACATTACAAATTAATTTACCGAAGCAAACTATGAAACTAGTCCTCCAACTAGGATTTACCAGTAAACCTCGATCAT-AATCCCTAATTTAAACCCETCLTCAGGTGLCGE
ACATTAGAAATTAATTTACCGAAGGAAACTATGAAACTACTCCTGCAACTAGGATTTAGCAGTAAACCTGGATCAT-AATCCCTAATTTAAACCGCTCCTCAGGTGCGC
ACATTAGAAATTAATTTACGGAAGCAAACTATCAAACTAGTCCTGCAAGTAGGATTTAGCAGTAAATAACCATCAG-AATCCCCTATTTAAGCCGCCCCTAAGCCACCC
AAACTACAAATA-TTTTACCGAAAG-AACTATCAAACAACTCTTATAACTACGATTTAGCAGTAAATAAGGATCAG-AATCCCCTATTTAAGCCOGCCCTAAGGCACCT
AAACTAGAAATA-TTTTACCGAAAG-AACTATGAAACAACTCTTATAAGTAGGATTTAGUAGTAAATAACCATCAG-AATGCCCTATTTAACCCGGCCCTAAGGCCACGC
AAACTAGAAATA-TTTTACGGAAAG-AACTATGAAACAACTCTTATAAGTAGCATTTAGCAGTAAATAAGGATCAG-AATGCCCTATTTAAGCCCCCCCTAAGGCACGC
ACTTTAGAAATCAATTCACGGAAGGGAACTATGAAATAACTCCCACAAGCAGGATTTAGCAGTAAACTGAGATCAG-AGTGCCCAATTTAAGCTCCTCCTGAGGTCCCC
ACTTTACAAATCAATTCACGGAAGGGAACTATCAAATAAGTCCCACAAGCAGGATTTAGCAGTAAACTGAGATCAG-AGTGCCCAATTTAAGCTGCTCCTGAGGTCCGC
AAACTAGAAATA-TTTTALGGAAAG=AACTATGAAACAAGEETTATAAGTACCATTTACCACTAAATAAGCATCAG-AATGCCCTATTTAACCCCGCCCTAAGCCACCC
ATACTAGAAATTAATTCACAGAAGGAAACCATGAAATTGATCCCATAAGCAGCATTTAGCAGTAAACCCGGATCAG-AATGCCTAATTTAAACCGGTCCTGAGGTCCGC
ATACTAGAAATTAATTCACAGAAGCAAACCATGAAATTGATCCCATAAGCAGCATTTAGCAGTAAACCCGGATCAG-AATGCCTAATTTAAACCGCTCCTGAGCTCCGC
ATACTAGAAATTAATTCACAGAAGGAAACCATGAAATTCATCCCATAAGCAGCATTTAGCAGTAAACCCGGATCAG—AATGCCTAATTTAAACCCGTCCTGACGTCCCC
AAACTAGAAATA-TTTTACCGAAAG-AACTATGAAACAAGTCT?ATAAGTAGCATTTAGCAGTAAATAAGCATCAG-AATGCCCTATTTAACCCCG?CCTAAGGCACGC
ATACTAGAAATTAATTCACAGAAGGAAACCATGAAATTCATCCCATAAGCAGGATTTAGCAGTAAACCCGGATCAG-AATGCCTAATTTAAACCGCTCCTGAGGTCCGC
ACATTAGAAATTAATTTACGGAAGCAAACTATGAAACTAGTCCTGCAAGTAGGATTTAGCAGTAAACCTGCATCAT-AATGCCTAATTTAAACCGCTCCTGAGGTCCGC
ATACTAGAAATAAATTTACCGAAAGGAACTATGAAATAAGTCCCACAAGTAGCATTTAGCAGTAAACCCGCATCATGAATACCCGATTTAAGTCGGTCCTGAGGTCCGC
ATACTACAAATAAATTTACCGAAAGCAACTATCAAATAAGTCCCACAAGTAGGATTTACCAGTAAACCGGCATCATGAATACCCCATTTAACTCCCTCCTCACCTCCCC
ATACTAGAAATAAATTTACGGAAAGGAACTATCAAATAAGTCCCACAAGTAGGATTTAGCAGTAAACCGGCATCATGAATACCCGATTTAAGTCGGTCCTGACGTGCGC

Sequences of 12S rRNA gene fragment from 19 turtle shells. Dashes indicate deletion,

whereas ? Indicate the unknown nucleotide .
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Tab2 Identification results of 19 turtle shell samples”

No.

Identification results

No. 1

dentification results

JP1( Plastron, Fragment)
JP2( Plastron)
JP3( Plastron)
JP4( Plastron)

JP5( Plastron)
JP6( Plastron)
JP7( Plastron)
JP8( Plastron)
JP9( Plastron)
JP10( Carapace)

Substitutes( Ie)
Substitutes( Ms)
Substitutes( Ms)
Substitutes( Ie)

Substitutes( le)
Substitutes( Ie)
Substitutes( Ie)
Substitutes( Mt)
Substitutes( Mt)
Substitutes( Ie)

JP11( Carapace)
JP12( Carapace)
JP13( Carapace)
JP14( Plastron)

JP15( Plastron)
JP16( Plastron)
JP17( Plastron)
JP18( Plastron)
JP19( Plastron)

Substitutes( Mo)
Substitutes( Mo)
Substitutes( Mo)
Substitutes( Original
animal not identified)

Substitutes( Mo)
Substitutes( Ms)
Guality goods

Guality goods

Guality goods

" Code is identity with Tab I .

. DNA ,
, DNA
3 .
DNA?
DNA,
?
[12]
PCR
DNA.
, PCR 12S rRNA
DNA, PCR ,
. 12S rRNA
20
21 12S rRNA

(
DNA
1
, 1987 .,7:90
2 .
,1985,10:13
3 , 4
4 ) ,
1988 ,13: 6
5 )
1988 ,11: 19
6 , .
,1994 ,17: 2
7 , )
1

)
DNA ,
,1986 ,11: 15
995 ,26: 312

DNA
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9 , , . 13 , , ..
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Chinese drug “ ku-dirdan” ( Herda Elephantopi) and Dynamics of mitochondrial evolution in animals:
its substitutes using random-primed poly merase chain amplification and sequencing with conserved primers .
reaction ( PCR) . Acta Pharma Sini, 1996 ,31. 543 Proc Natl Acad Sci USA, 1989 ,86: 6196
11 N . 15 Thomas RH, Schaffner S, Wilson A, et al. DNA
. ,1997 ,32: 384 phylogeny of the extinct marsupial wolf. Nature,
12 , , , 1989 ,340: 465

MOLECULAR IDENTIFICATION OF THE
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ABSTRACT This paper reports a new method to identify the Chinese drug turtle shells using
PCR product direct sequencing method. DNA was extracted from tissues of the Chinese threekeeled
pond turtle Chinems reevesii and 20 other species of turtles occurring in China and Southeast Asian
countries . One hundred and ten base pairs of mitochondrial 12S rRNA gene fragment were amplified
from the extract using PCR technique and obtained sequences . These sequences were used to construct
12S rRNA gene fragment sequence database for the 21 turtle species. Comparison of these sequences
indicated that the sequence from the Chinese three-keeled pond turtle is different from that of all the
other 20 turtle species . The sequence divergence is 3.7 ~15.7 %. DNA was extracted from 0.1 ~0.5
g of shell from 19 turtle shells provided by the Jiangsu Institute for Drug Control and 12S rRNA gene
fragment was amplified and sequenced. Comparison of the sequences from the 19 turtle shells and 128
rRNA gene fragment sequence database indicated that only 3 samples are shells of the Chinese three-
keeled pond turtle specified in the Phamacopoeia of the People s Republic of China and the others are
substitutes. The technique used in the present paper was found to be effective and reliable for the
identification of turtle shells .
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