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Table 1 Species examined in the present study

¢KEO Family & genus 00AQ Species name " (A& Code 2ERUpgua Locality

1U¢£ Ranidae

AOTUED Rana OPLGAOTU R. chensinensis Rchen OUAG%-Aupat-£ MudanjiangE-HeilongjiangE©
CUAW-AOTU R. amurensis Ramu OUAGA-Appat-£ " MudanjiangEHeilongjiangE©
00°LAOTU R. zhenhaiensis Rezhen 08%-00°£E " ZhenhaifVhejiangfO
T6A%AOTU R. omeimontis Romei EA™ " EAUERE Emei Mt. £-Bichuan£®
ON%BAOTU R. chaochiaoensis Rchao EA”A%ATE Mulif-Bichuanf®

23APTUES Pelophylax °U°R2afpil P. nigromaculata Pnigro °2»0»0G8E " HuoqiuE~Anhuif®
Oh++2afPTU P. hubeiensis Phubei °250»0G3£ " HuoqiuE-Anhuif0

E®TUES Hylarana W GUERTU H. adenopleura Haden LE% AT, £ NanjingEFujian£©

MTUEG Fejervarya 06A%BIU F. limnocharis Flim %-EOATYOE " NanjingE-Jiangsuf©

»CTETUED Hoplobatrachus »CTETU H. rugulosus Hrug O£ATOL ¢ UE " HaikouEHainanfO

“0£aTUEG Rugosa T«tt”Oall R. emeljanovi Reme AEAD” 6A-E" DalianE iaoningE®
Ti1770kalU R. tientaiensis Rtien 08%-T1A; E%E Tianmu Mt. E+ZhejiangfO

01UEG Odorrana A13610 0. margaratae Omar EA” IBTYELE Wawu M. £-Bichuanf0
“0A12610 0. livida Oliv EA”"°T%-£" HejiangE-Sichuanf®
»"3000 0. schmackeri Osch EA" " 8AUEYE Emei Mt. £-Sichuanf®
©1%-3010 0. hejiangensis Ohej EA”"OT%-£" HejiangE-Sichuan£®

“61-TUED Limnonectes JETOT-TU L. fujianensis Lfuj LE% " AT%, £ NanjingE~FujianfO

Y~1UED Paa Ya, 210 P, boulengeri Phou EA” " TRTYE%E Wawu Mt. £-BSichuanfO
Y-D@T0 P. spinosa Pspin 08%-T1A¢ E%E Tianmu Mt . E47ZhejiangEO
OT%-Y%-1U P. robertingeri Prob EA”*°T%-£" HejiangE-Sichuanf®

UATUED Nanorana UATO M. pleskei Nple EA”"EEAEEL" SongpanE-Bichuanf®

TATUED Amolops “+OETATU A, daiyunensis Adai £ AT%, £ NanjingEFujianf©
»AATTATU A, rickerti Arick EA”"°T%-£" HejiangE-Sichuanf0
TAOATATU A, wuyiensis Awuyi °250»£EHE " Huangshanf-Anhui£0

6, 0U¢& Bufonidae

0,0UEd Bufo 0p»2760,00 B. g. gargarizans Bgar %-EOATHOE " NanjingE-JiangsuE©®

x EOUY -OAél/zxoaOA%Y-NAOHEE"1990£@UGeneric taxa follow Fei et al £ 1990£8Y

Ab16»¥21A" %024 "DOADE-CAA” OAOGEY2aPoYED
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Table 2 Numbers of transitions/ transversionsE ‘upper triangle£EOand percent of sequences differences£ lower triangle£Ofor 12s

rRNA gene sequences of 25 species examined in this study with gaps deleted in each pairwise comparison of sequences

1 2 3 4 5 6 7 8 9 o un 12 1B 14 15 6 17 B8 19 20 2 2 23 AU B

1 Bgar 45/34 46/34 49/34 43/33 48/34 49/37 49/34 53/52 52/34 52/33 51/35 49/32 52/44 50/32 50/35 41/35 41/40 44/55 49/30 49/32 46/35 51/38 52/38 46/32
2 Rechen 0.208 00 17/5 1774 28/7 29/14 30/11 49/38 40/25 40/25 42/26 38/25 41/30 40/10 40/20 40/13 29/20 44746 24/10 25/15 33/13 30/12 31/14 35/15
3 Ramu  0.209 0.000 17/5 1774 28/7 29/14 30/11 49/39 40/25 40/25 42/26 38/25 41/30 40/10 40/20 40/13 29/20 44/46 24/10 25/15 33/13 30/12 31/14 35/15
4 Rehao  0.217 0.058 0.057 41 12/4 19/17 18/14 46/39 40/24 41/24 44/25 31/24 44/28 36/13 32/23 35/16 26/21 48/48 23/13 25/15 25/12 23/15 24/17 30/15
5 Romei 0.211 0.055 0.055 0.013 12/3 18/16 17/13 46/38 41/23 42/23 44/24 38/23 45/271 36/12 32/22 35/15 21/20 47/41 24/12 26/14 26/11 22/14 23/16 31/14
6 Raen 0.214 0.092 0.091 0.042 0.039 22/19 22/16 56/40 46/24 47/24 49/25 42/24 45/31 43/15 38/23 42/18 29/23 41/50 31/14 34/13 32/15 21/17 28/19 32/15
7 Pubet 0.225 0.113 0.113 0.094 0.089 0.107 6/7 52/38 44/21 45/21 42/24 38/22 48/33 35/16 32/25 31/16 21/19 45/48 33/16 32/21 30/16 30/18 31/20 33/22
8 Pnigo  0.217 0.108 0.107 0.084 0.078 0.09 0.034 49739 39/22 41/22 40/23 43/22 46/32 31/13 33/20 39/13 19/16 48/45 35/11 33/16 30/13 31/13 29/15 34/17
9 Fim 0276 0.231 0.232 0.224 0.221 0.253 0.236 0.231 54730 52/32 54/33 50731 51726 52/35 51/42 54734 44/41 53/49 50/39 50/44 41740 43/40 40/40 53/43
10 Phou  0.227 0.172 0.172 0.168 0.168 0.184 0.171 0.160 0.220 44 16/8 35/17 41726 54/21 54/26 51/22 35/27 31/45 34/24 40/28 40/23 36/25 35/21 39/23
11 Pob  0.225 0.173 0.172 0.172 0.172 0.188 0.174 0.166 0.222 0.021 18/6 32/15 31/28 49/21 52/28 46/22 35/29 30/44 32/23 39/21 40/23 36/25 36/21 38/23
12 Pspin -~ 0.225 0.179 0.178 0.180 0.177 0.193 0.172 0.164 0.227 0.063 0.063 32/13 44/28 52/23 41/28 47/24 32/31 31/4 32/25 33/29 41/23 31/21 35/29 40/24
13 Nple  0.214 0.168 0.167 0.161 0.161 0.174 0.158 0.171 0.213 0.136 0.123 0.117 33/28 43/24 43/31 40/25 31/31 33/41 39/22 31/26 45/23 33/29 32/31 36/25
14 Hug  0.251 0.187 0.18 0.188 0.188 0.199 0.211 0.204 0.200 0.175 0.171 0.187 0.160 46/21 50736 46/28 41/38 39/48 44/31 41/35 41/30 40/33 41735 44/31
15 A 0.214 0.131 0.131 0.128 0.125 0.151 0.132 0.130 0.227 0.19% 0.18 0.194 0.175 0.1% 20/12 1173 40/22 51745 36/16 38/18 44/11 48/12 41/14 41/16
16 Adai  0.221 0.157 0.157 0.143 0.141 0.159 0.148 0.138 0.258 0.209 0.210 0.194 0.19%4 0.223 0.105 29/15 32/29 50/51 39721 40/22 43/17 49/19 45/21 39/21
17 Arck ~ 0.215 0.140 0.139 0.134 0.131 0.157 0.138 0.136 0.231 0.192 0.179 0.185 0.171 0.193 0.036 0.113 40/24 49746 31/15 35/17 38/14 40/15 39/17 39/17
18 Haden 0.228 0.129 0.129 0.123 0.123 0.136 0.104 0.091 0.223 0.163 0.169 0.164 0.179 0.206 0.161 0.158 0.167 41749 21/23 30/25 26/20 26/22 24/24 21/23
19 Lfyj 0.260 0.237 0.236 0.251 0.246 0.254 0.243 0.243 0.267 0.19 0.19 0.19% 0.195 0.227 0.250 0.263 0.249 0.235 44744 40748 48/41 45/41 42/49 31/49
20 Rien  0.207 0.089 0.089 0.094 0.094 0.117 0.128 0.120 0.234 0.153 0.146 0.149 0.161 0.19 0.135 0.156 0.120 0.131 0.230 13/8 26/16 24/15 24/17 29/15
21 Reme  0.212 0.105 0.105 0.104 0.104 0.123 0.138 0.128 0.247 0.179 0.175 0.162 0.166 0.215 0.146 0.161 0.136 0.144 0.230 0.055 30719 27/20 26/22 28/19
22 Omar ~ 0.210 0.121 0.120 0.09% 0.09 0.122 0.120 0.112 0.211 0.165 0.166 0.167 0.179 0.200 0.143 0.156 0.136 0.120 0.248 0.109 0.127 20/9 21/11 29/12
23 Osch  0.232 0.110 0.109 0.09 0.094 0.114 0.124 0.114 0.217 0.159 0.160 0.165 0.161 0.190 0.154 0.175 0.142 0.125 0.240 0.101 0.122 0.075 34 29/12
24 Ohej ~ 0.234 0.118 0.117 0.106 0.101 0.122 0.132 0.114 0.209 0.161 0.165 0.165 0.164 0.197 0.157 0.170 0.145 0.125 0.237 0.106 0.125 0.083 0.018 21/14
25 Oliv 0.203 0.131 0.130 0.117 0.117 0.122 0.142 0.132 0.251 0.162 0.160 0.166 0.160 0.210 0.147 0.155 0.145 0.130 0.224 0.114 0.122 0.106 0.105 0.105
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Fig.1 Evolutioary relationships of 24 species of Chinese Ranidae
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Numbers on the tree represent confidence values from bootstrap tes€ 1 000 replicationsE©
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EVOLUTIONARY RELATIONSHIPS AMONG CHINESE RANID FROGS
INFERRED FROM MITOCHONDRIAL DNA
SEQUENCES OF 12S rRNA GENE"

JIANG Jian-Ping ZHOU Kai-Ya

£7 Biodiversity and Molecular Evolution LaboratoryE-Department of BiologyE~Nanjing Normal UniversityE~Nanjing ~210097£-~China£0

Approximately 400 base pairs of the mitochondrial 12S TRNA gene from 24 species of Chinese ranid frog€ Table 1£0
were sequenced. Phylogenetic analyses of these data using neighbor-joining method showed that these frogs were divided
into three lineages. The first lineagE’ BCL 78 % £C:ontains 7 speciesE-Fejervarya limnocharisE~Hoplobatrachus rugulosus£-
Limnonectes fujianensisE-Paa boulengeriE~P . spinosa£-P . robertingeri£E-and Nanorana pleskei£-of which 3 species of Paa
forming a monophyletic groufE "BCL 99%£0 The second lineagE™ BCL 99 % £Comprises 3 speciesEAmolops daiyunensisE-
A. rickettiE—and A. wuyiensisE—~coresponding to the subfamily Amolopinae. The rest 14 species belong to the third lin-
eagE BCL 61 %£8-of which 5 species of Rana and 4 species of Odorrana forming a monophyletic group respectively.
Two species of Pelophylax cluster together before they cluster with the genus Hylarana . Two species of Rugosa form a
clade before they cluster with the monophyletic group of 5 species of Rana . The second and third lineage cluster at BCL
=85%&£-und a sister group relationship between the cluster and the first lineage is recognized. In other wordsE-the first
lineage comprising 7 species of the subfamily Raninae and the third lineage comprising 14 species of the subfamily Rani-
nae do not cluster directly. This result suggests that the frogs of the first lineage are probably excluded from the subfamily
Raninae. In additionfthe molecular evidence supports the establishment of ranid genera Fejervarya£-LimnonectesE-Ho-
plobatrachusE~Paa£-~Odorrana£-Rugosa and Pelophylax . They were separated from the genus Rana which now represent
only Brown frogs.

Key words RanidaeE-Molecular phylogenyE-mtDNA£-12S rRNA gene
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