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Abgract With the human activities and changesin water systems due to uplifting of the Qinghai- Tibetan Plateau, gene
flow between the schizothoracine fishes distributed in the Nanmenxia River and other yper reaches of the Ydlow River
has been limited for along time. Asa smal and ilated group in a pecia niche, theinvegigation of the taxonomic status
and evolutionary statusof thesefishesisimportant to further understand what has caused the rgpid gpeciation and high lev-
dsof biodiverdgty in the Qingha- Tibetan Plateau. In this study , the complete sequences of the mitochondrid cyt b gene
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from 29 individua sof schizothoracinefishesin the Nanmanxia River and 19 individual s representing other relatively closed
gecies were sequenced. Among the aligned sequences of 29 individuasof schizothoracine fishesin the Nanmanxia River ,
100 (8.77 %) nucdeotide Stes were variable, and a tota of 16 haplotypes was identified. The phylogenetic analyses
showed that 5 haplotypes (NMX3, 6, 7, 13, 15) from the Nanmanxia River dustered with the relatively dosed goecies
Gymnocypris eckloni and Gymnocypris przewalskii , and together formed a monophyletic clade with high boostrgp va ues
(99 % for the MP tree and 98 % for Bayedan tree) . The remaining 11 haplotypes (NMX1,2,4,5,8,9,10, 11, 12,
14, 16) together with Schizopygopsis pylzovi from the upper reaches of the Yelow River formed another monophyletic
clade (99 % for both the MP tree and Bayesan tree) . The sequence divergence between two groups distributed in differ-
ent clades showed dgnificant (average 7. 42 %) , and together with the results of phylogenetic analyses suggested that
schizothoracine fishesin the Nanmanxia River may be a morphologicaly Smilar species complex , condsting of two pecies,
Gymnocypris eckloni and Schizopygopsis pylzovi. The naturd sdective pressure resulted from the changes of the water
system and climatic conditions due to upliftsof the plateau, may have promoted adaptive convergence of their morphologi-
cal characters [ Acta Zoologica Sinica 52 (5) : 862 - 870, 2006].
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pachycheil us) ( Oxygymno-

cypris stewartii)

1.1 - 70

1 mtD NA
Tablel Sampling locality, drainagesand number of mtDNA haplotypes

Species Collection location Drainages Sample sze Number of haplotypes
1 1
Gymnodi ptychus pachycheil us Xingha , Qingha Yellow River
1 1
Oxygymnocypris stewartii Lhasa, Tibet L hasa River
29 16
Schizothoracine fishes of Nanmenxia Huzhu, Qingha Nanmenxia River
4 3
Gymnocypris eckloni Guide, Qingha Yellow River
3 2
Maduo , Qingha Zhding L ake
4 2
Schizopygopsis pyl zovi Xingha , Qingha Yellow River
2 1
Hayan, Qingha Dongdatan River
3 2
Maduo , Qingha Tuosuwo Lake
1 1
Datong, Qingha Beichuan River
1 1
Platypharodon extremus Guinan, Qingha Yellow River
1 1
Gymnocypris przewalskii Gonghe, Qingha Qingha Lake
1.2 DNA (PCR)
1.2.1 DNA L14724, 5- GACTTGAAAACCACCGTTGS3
20 mg, ( ) H15915, 5-CTCCGATCTCCGGATTACAAG
( ), AC3 (Xiaoetad.,b 2001, ) mtD-
1.5ml EP , DY K NA cyt b PCR
- DNA , DNA 30ul, 1.0 U TaKaRa EX Taq
ddHO; , (TaKaRa) , 141 dNTPs (2.5 mmol/L) , 3.0M1 10
, DNA 4 x Taq buffer (TaKaRa, Mg?t) |

1.2.2 mtDNA b PCR (10 mmol) 0.5p1, 0.2p g DNA
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1 min, 50 1 min, 72 1 min, 35
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, PCR Purification a CA Soure PCR
Purification Kit (Casarray, )
D YEnamic Dye Terminator Cycle Sequencing
Kit (Amersham Biosciences Corporation)
MegaBA CE 500

’

1.2.3 DNA

CLUSTAL X (Thompsonet al. , 1997)
STAR Editseq5.0 MegAlign 5.0
(DNASTAR Inc.) MEGA 3.1 (Kumar et al. ,
2004)
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Fig-1 The most parsimonious phyl ogenetic tree based on mitochondrial cytochrome b sequencesfor mor phol ogically

similar speciesand other species in the Schizothoracinae

Numbers above branches are bootstrap vaues ( >50 %) . Haplotypes are named as gpecies name plus abbreviation of drainage or distri-

bution region, e. g. Gymnocypris eckloni HH1 sgnifies one hapotype of the gpecies Gymnocypris eckloni from Yelow River.
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Fig.2 The phylogenetic tree derived from Bayesian analysis based on mitochondrial cytochrome b sequences for

mor phologically similar speciesand other species in the Schizothoracinae

Numbers above branches are bootstrgp vaues. Haplotypes are named as FHg. 1.
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