2004 Jun. 25 3 205-213

Zoological Research

16S rRNA

CN 53-1040/Q ISSN 0254 - 5853

610041
ML MP NJ Megophryidae A-
nura 8 17 2 25 400 bp 16S rRNA
Megophrys  Brachytarsophrys — Atympanophrys

Leptobrachium  Leptolalax ~ Scutiger ~ Oreolalax  Vibrissaphora
Megophryini Leptobrachiini 14.2~18.7

Megophryini Atympanophrys Megophrys Lep-
tobrachiini Leptolalax

16S rRNA
Q959.53 Q951.3 A 0254 - 5853 2004 03 - 0205 - 09

Phylogenetic Relationships of Megophryid Genera
Anura Megophryidae Based on Partial Sequences
of Mitochondrial 16 S rRNA Gene

ZHENG Yu-chi MO Bang-hui

Chengdu Institute of Biology

LIU Zhi-jun  ZENG Xiao-mao

the Chinese Academy of Sciences  Chengdu 610041  China

Abstract Phylogenetic relationships of 8 genera of Megophryidae Anura were discussed based on 25 partial se-
quences of mitochondrial 16S rRNA gene. Maximum likelihood maximum parsimony and neighbor joining analyses
were performed on the dataset. The ingroup was divided into two major clades Clade 1 and Clade 2 on the gene tree.
Clade 1 included Megophrys while Leptolalax  Oreolalax  Scutiger  Lepto-
brachium and Vibrissaphora belonged to Clade 2. This met the result of morphological study. It was primarily estimated
that the divergence age of two clades occured 14.2 — 18.7 million years ago. The topology of Clade 1 did not support

Megophrys to be a monophyletic group. In Clade 2 Lepiolalax was believed to be a valid genus and was the taxon that
occurred much early .
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Table 1 17 specimens of Megophridae sequenced in this study
Species Voucher no. Locality Altitude m Longitude Latitude
Aty hrys shapi 1
DYIMPANOPALYS SRAPIMEEnsts XM095 , L , 2000 F103°55.000'  N31°18.000'
Yinchang River = Sichuan Province
Aty hrys shapi
MpAnOpAIYS SAApIEEnsts XM967 , . ) 2600 E102°11.404' N28°55.614’
Yele Village Sichuan Province
Brachy hrys pl jetus
rACYAmOPRIYS PADPATENts 01395 , 1900 E102°42.000°  N25°00.000’
Gulii  Yunnan Province
Leptolalax oshanensis
7ZYCT799 . . L 1400 E107°12.685’ N29°02.347'
Jinfu Mount  Chongging Municipality
Megophrys spinatu
CBOPAIS spimatus 7YC644 ) , _ 860 E103°42.918'  N27°53.772'
Fanjing Mount  Guizhou Province
Megophrys minor
XM1058 . . . 1350 E107°10.597’ N28°12.959’
Kuankuoshui  Guizhou Province
Megophry. kiangensi:
CEOPRIIY nanangest XM835 3 , , 1750 F106%42.775'  N3234.858'
Dajiangkou  Sichuan Province
Oreolalax popei
XM519 . . . 1 800 E103°21.061’ N29°33.131'
Omei Mount  Sichuan Province
Oreolala popei XM516 1660 E103°21.829'  N29°33.036'
Omei Mount  Sichuan Province ’ ’
Oreolalax rhodostigmatus )
ZYC675 . . . 1050 E107°12.325’ N28°14.256'
Kuankuoshui ~ Guizhou Province
Oreolalax rhodostigmatus
ZYCT768 . . L 1100 E107°11.679’ N29°04.077'
Jinfu Mount  Chongqing Municipality
Oreolalax lichuanensis
ZYC787 . . o 1700 E107°12.302’ N29°02.390’
Jinfu Mount ~ Chongqing Municipality
Scutiger boulengeri
XMl111k . . . 3050 E103°23.388’ N33°24.977'
Baozuo Village Sichuan Province
Scutiger boulengeri , ,
XM1091 . . . 3850 £94°18.000 N29°30.000
Sejila Mount  Xizang Autonomous Region
Scutiger chintingensis
XM1045 .. . 2500 E102°57.120’ N29°38.350'
Wawu Mount  Sichuan Province
Vibrissaphora boringti
orissaprora Borimet XM454 _ _ _ 1000 F103°24.978'  N29°33.499’
Omei Mount Sichuan Province
Vibrissaphora liui
7ZYC602 L . 450 E110°30.360’ N29°22.291'
Tianzi Mount Hunan Province
PAUP* 4.0b10 MP 2000 MP Boot-
MP strap 1000 Au-
50 TBR  toDecay 5.0 Eriksson 2001
MP decay index
MEGA 2.1
Kimura 2-parameter NJ
Farris 1969 Swofford et al NJ Nei & Kumar 2000
1996 “ ? 10 000 Bootstrap
MEGA 2.1 Kumar et al PHYLTEST 2.0 Kumar 1996
2001 Kimura 2-parameter Kimura 2-parameter P

/ /

Nei & Kumar

relative rate test

Zukerkandl & Paul-
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Fig.1 Phylogenetic analyses of the mitochondrial 16S rRNA gene of 8 genera in Megophryidae
ML —InL =3046.19322 2 MP ML NJ
bootstrap MP
Clade 1 Clade 2

Shown is the tree inferred by the maximum likelihood method

- InL.=3046.19322 . Support values MP ML

and NJ probability percentages of bootstrap replicates and decay indices for the numbered nodes are provided in

Table 2. Nodes corresponding to following discussion are indicated in the bold and italic. Tadpole of Clade 1 has

a broad oral funnel that does not emerge in Clade 2.

3 Megophrys  Ophryophryne
3.1 Oreolalax  Scutiger Leptolalax Lep -
tobrachium  Vibrissaphora
Tian & Hu 1985 tarsophrys carinensis ~ Atympanophrys shapingensis
9 Megophrys
Megophrys  Ophryophryne  Brachytarsophrys & Ohler 1998
Atympanophrys Oreolalax  Scutiger Megophryini

Leptolalax  Leptobrachium Vibrissaphora Ophryophryne ~ Megophrys — Megophrys Megophrys

17 Huang et al 1991 Atympanophrys ~ Megophrys — Brachytarsophrys
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2 ML MP NJ ML
Table 2 Support values for ML nodes and MP and NJ nodes shared by the ML
phylogeny
ML MP  unweighted MP  weighted NJ
Node
BP BP DI BP DI BP
1 99 100 19 100 48 100
2 100 100 15 100 42 100
3 82 37 1 32 6 75
4 32 37 1 32 6 —
5 98 93 5 94 18 99
6 52 91 4 100 10 99
7 39 80 2 79 5 94
8 100 100 16 100 41 100
9 80 98 5 100 14 99
10 74 79 3 84 14 72
11 100 100 14 100 39 100
12 90 87 5 78 13 87
13 97 97 10 100 31 99
14 41 56 2 41 7 —
15 40 41 2 38 6 —
16 100 100 15 100 41 100
17 100 100 10 100 23 100
18 98 100 11 100 28 100
19 63 — — — — —
20 78 — — — — 73
21 100 100 14 100 39 100
BP  bootstrap Probability percentages of bootstrap replicates DI Decay indices
1 ML MP / NJ
Node numbers correspond to those in Fig.1. Dashes represent nodes that do not exist on MP and/or NJ
trees. Nodes corresponding to following discussion are indicated in bold and italic.
Megophrys ~ Xenophrys Leptobrachiini Dubois 1980
Leptobrachium  Leptobrachium  Leptobrachium  Vib- Leptobrachiini
rissaphora Leptobrachella  Leptolalax ~ Oreolalax Megophryini
Scutiger Ophryophryne  Leptobrachella
Tian & Hu 1985 Huang
et al 1991 Dubois & Ohler 1998
Ophryophryne Megophryini Leptobrachella
Leptobrachiini
node 2 node 10 Megophryini ~ Megophrys Ophryophryne
Clade 1 Clade 2 Atympanophrys Brachytarsophrys Leptobrachiini
1 2 Oreolalax  Leptobrachium  Leptolalax  Lepto-
16S rRNA brachella  Scutiger ~ Vibrissaphora ~ Megophryini

Leptobrachiini
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