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Taxonam ic placement and orign of yaks mplications fram analyses of

m tD NA D -loop fragnent sequences

@QJO Songechang'?, L U Jianquan', QIDelin"?, YANG Jie"?, ZHAO Xinquan

(1 Key Laboratory of Qinghai-Tibetan Plateau B iological Evolution and Adaptation, Northwest Plateau Institute of B iology, the ChineseAcad-
any of Sciences Xining, 810001, China)

(2 Graduate School of the Chinese Acadamy of Sciences Beijing, 100049, China)

Abstract: The origin and generic placement of the yak (Bos grunniens) , a large ungulate endemic © Qinghai-Tibetan
Plateau, remains unredlved 637 bp of mitochondrial DNA control region of both wild and domesticated yakswere se-
guenced W e found that D-loop region sequenceswere smilarly infomative to commonly used cytochrame b gene in con-
structing phylogeny for tribe bovini Based on the genetic variation of this sequence, we firstly constructed amore discern-
able phylogeny of Boviniwith high support than previous analyses The analyses suggested that in Bovini, o monophyletic
lineageswere recovered: one comprising B ubalus and the other consisting of all eciesof Bos and Bison Two ecies of
Bison, the extinct geciesB. priscus and the extant eciesB. bison, clustered as amonophyletic lineagewhich is a sister
o Bos grunniens These results suggested that yaks are more closely related © North American Bison than t other gecies
of Bos in Asia, and that yaks and North American bion have a canmon recent ancestor  Our results did not support apre-
vious suggestion of establishing amonotypic genus (Poephagus) to accommodate yaks Because gpeciesof neither B os nor
Bison clustered as regpective monophyletic lineages, these tvo should be taxonamically treated asone genus Based on our
results and other available fossil evidence, we discuss the hisorical context regarding the origin of yaks The divergence be-
ween yaks and bison may have occurred in the Eurasia during the Quaternary climatic oscillation, when rising tenperature
following the ice ages restricted yaks o the cold Qinghai-Tibetan Plateau B ison migrated o North America through the Be-
ring L and B ridge and differentiated wo ecies It sams likely that American bisn originated directly from extinct steppe
bion

Key words D-loop; M itochondrial DNA; Origin; Taxonamic placament Yak (Bos grunniens)
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Tablel Species DNA fragnentsand their accession numbers in GerBank

A ccession number

Taxon Foecies
D -loop
Bovidae, Capra Capra aegagrus AB110591
Bovidae, Capra Capra hircus DQ121611
Bovidae, Bovinae Bison bison U12948, U12959
Bovini, Bison B. bonasus AF083356
B. priscus AY748659, AY748663
Bovini, Bos Bos indicus L27714, L27733
B. taurus AY378117, AF409056
B. frontalis AF405068
B. gaurus A F485067
B. grunniens DQ139204"
B. grunniens DQ139009 " , DQ139176"
B. javanicusBanteng AF162490
B. primigenius AF162488
Bovini, Bubalus Bubalus bubalis AF475239, AF475170
Boselgphini, Boselaphus B oselaphus tragocamelus AJ235316
" Sequences produced during this study
1.2 DNA 90%
50 mg 1.4 DNA
1. 5ml Eppendorf , DNA Clustal X (1.8) (Thampon et al.
( , 1997) , Dna SP3.0
1998) DNA (Rozas and Rozas, 1999) ,
. 100 ngf 1, Modeltest 3. 06 (Posada and Crandall, 1998)
- 20 , PAUP* 4.0b10 ( Swofford,
1.3 D - loop 2000)
Primer pramier 5. 0 (Pramier B ioft) (Heuristic search) , (M aximum Par-
, , smony, M P) (M aximum L ikelihood,
:YDF 5’ - GTAAAGAGCCTCACCAGTAT - 3’ ML) , MP
YDR 5’ - TCCTGTAGCCATTGACTAT - 3’ Bootstrgp 1 000 : ML
304 | , 3 M, DNA 200 , M rbayes
0.4Y |, NTPs (Takara) 1.5 pM, 10 x Buffer (Taka- 3.0b 4 (Huelsenbeck and Ronquist, 2004) Bayes
ra) 34 |  Ex Tag (Takara) 0.75U PCR ian ( nst =6, rates=
Tperonal themocycler (B iometra) , ganma, ngen =5 000 000, nchains =6, printfreq =
94 4 min, 34 , 94 1 000, samplefreq =100)
60 s 50.1 60s 72 60 s 5
72 4 min, 1.2%
PCR D-loop 892 bp
( : ) D4.oop ,
DYEnamic Dye Teminator Cycle Sequen- 637 bp, GerBank ( 1)
cing Kit (Amershan Phamacia Biotech Inc) 605 bp , 480 bp (
, M egabase 500 ), 190 ,
(Amershan PhamaciaB iotech Inc) , 161 39.58%
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(Capra aegagrus) (C. hircus)
11 18
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phus tragocam elus) , 1
1 , CI=0.675, RI=0.76,
L ength =553; (GTR + 1)
, - Ik =3211.22
1 D-loop 12
MP ML

Fig 1 Molecular phylogenetic tree for 12 gpecies of Bovinae based
on D-loop sequence variaibns Numbers on each branch indicate
bootstrgp percentages obtained by MP, ML, and posterior Bayesian
probabilities repectively.
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