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(Cuora yunnanensis)

( , 650223; , 100049;
650223; , 210029.
* , E-mail: zhangypl@263.net.cn, zhangyp@mail kiz.ac.cn)

(Cuora yunnanensis, Boulenger, 1906) ,
. 3 COl ND4 His, Ser, Leu tRNA ,
1725 . , (MNHN
1907.10) DNA : . 100 ,

DNA

(Cuora Gray, 1855) , )

[13,14]
1) L]
. IJUCN 2000 (IUCN 2000
5 . , Red List of Threatened Species)
: 1906
, 100 12 1,
[1-31 , (Chinemys reevesii)
, (Cuora) '
: : (Cuora
(Cuora flavomarginata) pani, C. aurocapitata and C. trifasciata)
.. ] [11,13,16]
(Cuora galbinifrons) (Cistoclemmys Gray, : '
1963)*: 2002 , Honda [ ’
(Asian box turtle) , . 2004, Parham
, (Cuora sensu lato, e (MNHN 1907.10,
) (Pyxidea) ; DNA
15
(Cuora group), i) DNA '
(Cuora group) :
2007-04-17  , 2007-7-24
( : 2007CB411600), ( : 30621092)

1) lverson J B. A revised checklist with distribution maps of the turtles of the world. 1992. Privately printed. Richmond
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(C. flavomarginata)

( ), DNA ,
[15].
, 100
, ( )
[18,19],
3
(C. zhoui) , /
DNA, PCR
[14].
(COI)831 bp
NADH (ND4)
(His) (Ser) (Leu)tRNA 894 bp
, 1725 bp.
( DNA GenBank
1), Clustal-X!°!, PAUP 4.0
: (Mp)H
(ML) . Chinemys reevesii, Ch.
Nigricans Mauremys mutica . MP
: 4
(heuristic) ,
(tree-bisection-reconnection, TBR) . ML
, MODELTEST
3.71% (hierarchical likelihood
ratio tests, hLRT) DNA
,  PAUP4.0
ML
(bootstrap analysis)4
(MP 1000 ,ML 100 ).

Parham (171 ,

2086

DNA

GenBank
(COI/ND4 + His + Ser + Leu)

C. yunnanensis B AY590460/AY572868
C. yunnanensis11®! EF685038/EF685042
C. yunnanensis2!*% EF685037/EF685041
C. yunnanensis3 EF685039/EF685043
C. flavomarginata A AY357739/AY 364610
C. aurocapitata B AY590463/AY572867
C. aurocapitata A AY357740/AY 364606
C. pani B AY590457/AY590461
C. pani A AY357741/AY364607
C. trifasciata Al AF348270/AF348297
C. trifasciata A2 AF348271/AF348296
C. zhoui B1 AY590458/AY590462
C. zhoui B2 AY593968/AY572865
C. zhoui B3 AY593969/AY572866
C. zhoui EF685040/EF685044
P. mouhotii Al AF348272/AF348285
P. mouhotii A2 AF348273/AF348286
C. amboinensis Al AY357738/AY 364609
C. galbinifrons galbinifrons B1 AY357748/AY 364615
C. galbinifrons galbinifrons B2 AY357742/AY 364612
C. galbinifrons bourreti B1 AY357757/AY 364618
C. galbinifrons bourreti B2 AY357751/AY 364624
C. galbinifrons picturata B1 AY357760/AY 364628
C. galbinifrons picturata B2 AY357745/AY 364630
C. mccordi A AY357737/AY 364608
Mauremys mutica A AF348261/AF348279
Chinemys nigricans A AF348264/AF348289
Chinemys reevesii A AF348263/AF348288
A Stuart Parham (4 . B Parham 07
( ND4 ),
Parham [ ( 1).

(BS =100%),
0.2%~1.9%.
5.3%6~5.8%,

3.0%~4.4%.
(BS = 97%~100%)
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C. aurocapitata B
82| C. aurocapitata A
100 €. pani B

C. pani A
I C. trifasciata Al

R

65L ¢ trifasciata A2

(@)
97
62| C. zhoui Bl
100 C. zhoui*
C. zhoui B2

~ g iman
C. znoui Do
1001 C. yunnanensis 2*

100 C. yunnanensis 1*
100 )
C. yunnanensis 3*
— C. yunnanensis B
C. flavomarginata A

100  p. mouhotii Al
P. mouhotii A2
C. amboinensis Al

92

71

60 |
62 |
100 C. galbinifrons galbinifions B1
37| Le, galbinifrons galbinifrons B2
100 I: C. galbinifrons bourreti Bl
C. galbinifrons bourreti B2
C. galbinifrons picturata B1

100] 100
100 |
C. galbinifrons picturata B2
C. mccordi A
—: Chinemys nigricans A
Chinemys reevesii A
0 Mauremys mutica A
70 | C. aurocapitata B
C. aurocapitata A
100 ¢ pani
C. pani A
C. trifasciata Al
100 6|8-|'_C. trifasciata A2
61| C. zhoui Bl
100]| C. zhoui*
C. zhoui B2
| " C. zhoui B3
98 C. flavomarginata A
100rC. yunnanensis 2*
56 100 C. yunnanensis 1*
C. yunnanensis 3*
83 C. yunnanensis B
100~ P. mouhotii Al
P. mouhotii A2
C. amboinensis Al
C. galbinifrons galbinifrons Bl

100
C. galbinifrons galbinifrons B2
C. galbinifrons bourreti B

1
100
1 100
00 C. galbinifrons bourreti B2
100y C. galbinifions picturata B1
C. galbinifrons picturata B2
A

C. mecordi /

{ Chinemys nigricans A
Chinemys reevesii A
Mauremys mutica A
0.1
Mauremys mutica
*

DNA 1725
Chinemys reevesii, Ch. Nigricans
(BS).

+ (D)

(G
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The molecular identification of Cuora yunnanensis and the investigation to
the species’ phylogeny
HE Jing ZHOU Ting RAO Dingqi ZHANG Yaping
(Partially translated by WEN Cheng)

Abstract: Cuora yunnanensis (Boulenger,1906) had been thought to be extinct for
decades. It draws great attention from conservational biologists. In this work, 1725bp
altogether from the sequences of mitochondria COI and ND4, as well as the
sequences of His, Ser, Leu tRNA from 3 Cuora spp. individuals were investigated.
The molecular phylogeny analysis is based on the comparison between the results and
the homologues sequences from other Cuora species, as well as the identical
sequences from the MNHN1907.10 Cuora yunnanensis specimen. By comparing the
morphological traits and the molecular sequence of the individuals involved in the
work to those of the MNHN1907.10 Cuora yunnanensis specimen, it is confirmed that
those 3 recently discovered spevimens are Cuora yunnanensis. Meanwhile, the work
also reveals that Cuora yunnanensis is a valid species with genetic diversity and
independent phylogenetic origin.

Encouragingly, a pair of C. yunnanensis were found in recent year[18] [19].
Later, another female was obtained. These 3 live individuals arouse great attention. It
is important to clarify the validity of these specimens and the species’ evolutionary
history through further molecular investigation, with morphological investigation
preceding. [The only description in the paper on the origin of specimens. But so
far as I know, at least 2 of the known 3 C. yunnanensis are kept by RAO Dingqi.
No captive breeding progress has been heard of.]

Blood samples from those 3 C.yunnanensis and 1 C.zhoui were collected. DNA
was extracted by standard phenol-chloroform method. The original DNA samples
were then PCR amplified and sequenced respectively. The primers for PCR
amplification and sequencing are referred to the reference [14]. The 831 bp of COI
fragment and 894 bp of ND4 fragment, His, Ser, Leu tRNA, 1725 bp in all are
sequenced. These sequences were applied to Clustal-X[20] with PAUP 4.0 package,
adopting Maximum Parsimony Method(MP)[21] and Maximum Likelihood
Method(ML)[22] respectively, in phylogenetic analysis with other Cuora species with
Chinemys reevesii, Ch. nigricans and Mauremys mutica as outgroup. (All other
sequences were obtained from GenBank.) When MP was adopted, heuristic search
mode was chosen, with branch-exchange algorithm as tree-bisection-reconnection
method. When ML was adopted, hierarchical likelihood ratio tests (hLRT) in
MODELTEST 3.7[23] was applied to choose the most optimal DNA substitution
model for those from extracted samples. The Bootstrap Analysis (BA)[24] was used
to determine the reliability of each branch in the phylogenetic tree.(Repeated for 1000
times in MP while 100 times in ML.) [Methodology]

Compared with the works of Parham et al., the data from 1 C. flavomarginata,
1 C. amboinensis and 1 C. mccordi are excluded in our work for the absence of ND4
sequence..... . [Methodology] Each of the 3 recently identified C. yunnanensis



individuals represents a unique haplotype. ..... Non-corrected divergence degree
between C. yunnanensis and C. flavamarginata is 5.3%~5.8% while that between C.
yunnanensis and the sister group of C. zhoui, C. pani, C. trifasciata, C. aurocapitata
averaging 3.0%~ 4.4%. The result is not coincident with the work of Parham et. al., in
which C. yunnanensis and C. flavamarginata fall into a sister group. [Discussion]|
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