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Abstract In order to investigate the genetic divergence and phylogeny of turtles mitochondrial DNA 16SrRNA gene
segment sequences of 13 turtle individuals were obtained by PCR amplification and sequencing. 16SrRNA sequences of
other 47 turtles from NCB were downloaded and its phylogenetic characters were analyzed together with their own 13
sequences. The results were as follows 480 bp consensus sequences of 16STRNA were obtained from these 60 sequences
after aligned. Twenty hundreds and twenty nine variable sites were detected in all turtle individuals accounting for 47.7%
of total variable sites with 186 parsim-informative and 80 indels. The average contents of A T G and C were 33.6%

24.3% 18.5% and 23.7% respectively. The Ts Tv ratio was 1.95. The K-2-P distances between the seven hinged turtles
were 0.004-0.063 with average value 0.03; between 17 genus within Geoemydidae 0.053—-0.120 with average 0.091;
and between 8 families within Cryptodira (excluding Platysternon megacephalum) 0.071-0.259 with average 0.169. The

results indicate that family Emydidae is the sister taxon to Geoemydidae plus Testudinidae and Geoemydidae is closer to
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Testudinidae compared to Emydidae; the taxonomica status of Chinemys should be revised and classified into Genus

Mauremys and that Pyxidea should be classified into Cuora; the results do not support the idea that the genus Cuora

should be divided into two genera as Cuora and Cistoclemmys.

Key words turtle; 16STRNA gene; genetic divergence; molecular evolution; phylogeny
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F1 60 FERE 165rRNA F5IS
Table 1 60 turtle individuals and their mtDNA 16SrRNA accession numbers

NC009260 EU030208
HQ123498* EU930742
DQ533485 EU930749
AB012104 HQ123494*
i it FJ009021 EU030203
FJ039914 EU030210
NC002073.3 EU030201
EU930758 EU030209
HQ123497* EU030204
HQ123496* EU030214
AB090060 GQ398140
AB090059 EU030211
AB090061 EU030213
HQ123491* EU030199
HQ123490* GQ398143
EU930739 EU030207
HQ123492* EU030200
DQ659152 AF020886
AB090069 AF020887
AB090070 HMO040949
EU930742 NC007699
EU930743 HQ123500%
EU930744 HQ123499%
NC009330 HQ123495%
HQ123493* NC006132
NC010970 FJ541030
HMO040951 EF050073
NCO11819 Mesoclemmys AY?283252
EU940741 HQ123502*
AB090065 HQ123501*
* (Turtle Taxonomy Working Group)2009
2 HREHW 2.2 REEENT
2.1 16SrRNA PCR 3 1 & F 514 ¥ NCBI 47 16SrRNA
13 16SrRNA 500 600 bp 13 T6SrRNA
() 60 480 bp
558 bp 200 229
35.8% (parsim—informative sites)123 41.7% 186 42
(singleton sites)76 43 80 39
(transition) 27 (transversion) / 18 1.95 A
159 AT G C 32.1% T G C 33.6% 24.3% 18.5%
24.6% 192% 24.0% A+T 56.7% 23.7%  A+T 37.9% GrC
G+C (43.2%) NCBI 42.2% K=2-p 2

5( ) 7
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0.004 0.063 0.03( 3) 0.053~0.120 0.091( 5)
8 ( ) 0.071~
0.025 0.046( 3) 17 0.259 0.169( 4)

F2 13 %3 16SrRNA EE HERFFIEY Kimura SUS %15 B B F1E 1%/ Bl &5

Table 2 Kimura—-2—-parameter distances and transition/ transversion between 16SrRNA gene fragments sequences of 13 turtles

T, T, Ts T4 Ts T T, Ts Ty To Tu T Tis
T, 14/1 7/0 16/7 36/9 37/17 33/9 43/19 45/18 43/23 54/41 42/38 58/34
T, 0.029 13/1 21/8 39/9 35/19 33/10 46/22 44/21 39/26 61/42 40/40 59/37
Ts 0.013 0.027 2177 38/10 37/17 36/9 40/20 44/19 42/24 59/42 43/39 57/35
T4 0.044 0.057 0.055 35/13 36/22 32/12 35/19 41/20 41/27 53/46 38/43 58/36
Ts 0.091 0.097 0.097 0.097 45/25 37/12 43/24 48/24 45/27 61/42 46/40 55/36
T 0.110 0.109 0.110 0.118 0.145 40/18 43/30 42/26 44/30 60/46 52/41 60/38
T, 0.084 0.086 0.091 0.089 0.099 0.119 41/22 36/22 34/19 56/45 38/33 54/32
Ts 0.128 0.141 0.123 0.109 0.138 0.151 0.130 40/22 45/31 57/42 47/42 57/44
Ty 0.130 0.134 0.130 0.125 0.150 0.140 0.118 0.126 43/29 61/40 43/42 52/42
T 0.136 0.133 0.136 0.140 0.149 0.153 0.107 0.158 0.149 58/51 45/34 56/33
T, 0209 0.229 0.224 0.218 0.229 0.237 0.224 0.218 0.224 0.244 44/45 50/46
T, 0.173 0.172 0.177 0.174 0.187 0.205 0.152 0.194 0.185 0.170 0.197 44/31

T3 0.199 0.209 0.199 0.204 0.196 0.213 0.184 0.219 0.202 0.191 0.210 0.158

T, T, Ts T4 Ts Ts T, Ts Ty
Tio T Ti2 Tis /

x3 THMAFEMMER Kimura WS HIREEE

Table 3 Kimura-2-parameter distances between 7 species within genus Cuora

0.009

0.018 0.009

0.013 0.004 0.013

0.044 0.039 0.048 0.044

0.027 0.018 0.022 0.022 0.034

0.046 0.036 0.041 0.041 0.063 0.039

T4 BREH 11 DEER Kimnura NESHEIEES

Table4  Kimura—2—parameter distances between 11 families within Testudines

0.126

0.143 0.151

0.123 0.134 0.097

0.122 0.137 0.112 0.071

0.158 0.164 0.151 0.134 0.127

0.159 0.171 0.162 0.147 0.156 0.192

0.192 0.207 0.189 0.186 0.176 0.195 0.242

0.221 0.221 0.248 0.243 0.230 0.259 0.238 0.237

0.210 0.198 0.207 0.214 0.197 0.208 0.251 0.242 0.205

0.185 0.188 0.203 0.180 0.178 0.189 0.235 0.212 0.206 0.181
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%5 Rl 17 A EEMKinura REFEEES
Table 5 Kimura-2-parameter distances between 17 genus within Geoemydidae
0.065
0.084 0.075
0.078 0.090 0.083
0.074 0.070 0.068 0.070
0.076 0.075 0.075 0.070 0.053
0.084 0.079 0.096 0.091 0.065 0.068
0.082 0.095 0.098 0.063 0.085 0.090 0.101
0.099 0.107 0.111 0.111 0.105 0.107 0.099 0.103
0.100 0.092 0.093 0.098 0.088 0.085 0.091 0.098
0.090 0.086 0.093 0.095 0.077 0.087 0.075 0.097
0.097 0.099 0.096 0.109 0.080 0.098 0.105 0.106
0.099 0.107 0.109 0.100 0.090 0.095 0.093 0.108
0.091 0.094 0.105 0.104 0.096 0.083 0.084 0.093
0.084 0.088 0.100 0.105 0.089 0.088 0.081 0.096
0.102 0.107 0.116 0.101 0.099 0.084 0.096 0.098
0.113 0.116 0.112 0.111 0.098 0.106 0.101 0.120
0.083
0.087 0.090
0.095 0.098 0.064
0.064 0.082 0.078 0.075
0.085 0.101 0.085 0.078 0.068
0.069 0.086 0.077 0.077 0.059 0.063
0.100 0.101 0.102 0.117 0.095 0.101 0.106
0.097 0.101 0.093 0.103 0.083 0.076 0.084 0.112
2
GEaA Eadan
Ko p 0.25 it 511ie
lss t 13 16STRNA
P=0.0000 I 0.230 lss.c GenBank
0.795 lss-c 0.760
lss<lss.c
16SIRNA 12SrRNA [s]
17 16SrRNA
16 a.
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