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Sequencing Mitochondrial Cytochrome Oxidase Subunit of

Tibetan Mastiff and Phylogenetic Analysis of Canidae
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(Institute o f Animal Science , Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Based on the sequence of mitochondrial DNA Cytochrome oxidase subunit, the origin,
taxon of Tibetan Mastiff and the phylogenetic relationship between Tibetan Mastiff and other
large breed dogs were studied. Primers were designed according to the mitochondrial sequence of
domestic dog,to amplify COI (Cytochrome oxidase subunit 1) ,COII (Cytochrome oxidase subunit
2) and COIII (Cytochrome oxidase subunit 3) of the Tibetan Mastiff. Phylogenetic trees among
Tibetan Mastiff and other 19 breeds of Canidae were constructed using giant panda (Ailuropoda
melanoleuca) as the outgroup. The results shown that the length of COI, COII and COIIl were
1 545,684 and 784 bp,respectively,three genes coded 514,227 and 261 AA,respectively. Phyloge-
netic analysis displayed that the Tibetan Mastiff,12 domestic dog breeds and grey wolfl clustered
together, which indicated Tibetan Mastiff and other domestic dog breeds originated from grey
wolf. In Canis, Tibetan Mastiff clustered together with Saint Bernard, Old English Sheepdog and
Leonberger, but German Sheepdog, Swedish Elkhound and Black Russian Terrier clustered one
group, middle and little breed dogs clustered together,which suggested that there were closer re-
lationship between Tibetan Mastiff and Saint Bernard, Old English Sheepdog and Leonberger, it

was confirmed that many large breed dogs in the world such as Saint Bernard were possible of
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having blood lineage of Tibetan Mastiff based on molecular data. The result indicate that Tibetan

Mastiff originates from grey wolf,about the zoological taxon, Tibetan Mastiff belongs to Canis lu-

pus familiaris ,Canis lupus ,Canis,Canidae,Carnivora, the large breed dogs such as Saint Ber-

nard probably have the blood lineage of Tibetan Mastiff in the breed forming.

Key words: Tibetan Mastiff; Canidae; cytochrome oxidase subunit;origin; taxonomic status; phy-

logenetic relationship
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Table 1 Experimental samples used in this study
ok PN GenBank J¥ %15
Taxon Breed GenBank accession No.

J % Tibetan Mastiff
%% 37 95 K Black Russian Terrier
H MK K English Springer Spaniel
B F[HE R Flat Coated Retriever
18 = 4 - R German Sheepdog
LA % ¥ R Kerry Blue Terrier
22 {H#% R Leonberger
e 1 % A MR Old English Sheepdog
FrE R Poodle
PN (jzf: ZAA K Saint Bernard
Canidae B IRFEHCE R Shetland Sheepdog
PR UE S YN F R Standard Schnauzer
Hit BB K Swedish Elkhound
KR 1 Grey wolf,Canis lupus
AR 2
AR 3
KA 1 Coyote,Canis latrans
AR 2
SRR 3

WE Vulpes WK Red fox,Vulpes vul pes

KEESN 1 Giant panda,Ailuropoda melanoleuca

RER} AR R

KEEAH 2
Ursidae Ailuropoda

KREH 3

*
DQ480493
AY656745
DQ480490
DQ480489
AY656740
AY656750
AY656742
DQ480494
AY656749
DQ480500
AY656752
DQ480501

DQ480503
DQ480506
DQ480507
DQ480510
DQ480511

NC008093
AM181037
NC009492
FM177761

AM711896

x2 THSZNEAREERSFUBIEERNSINSH

Table 2 Parameters of oligo-nucleotide primer pairs used for amplification of the mitochondrial cytochrome oxidase subunit gene

H A 4 [ S5 (53" B AGRE/C JBUKBE /bp
Target gene Primer sequence Annealing temperature Length
CACTGCCTTGAGCCTCCTCATC
CO [ 55. 1639
GGGGAGGTTGCGTCCTGTAATC
CTCCATACCACACGTTCGAAGA
COIl 54. 1497
GTGTGCTAAGGATGCTTTGGTCT
TTTATTCCCAACACCCAGTCGC
COII 55 1574

GGGGTCAAAACCACATTCGTAGG
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Table 3 The sequence divergence between species of Canidae and outgroups %
L& NP SN LN PPN JRAR B AR RN
Tibetan Mastiff Large breed dogs Middle and small breed dogs Grey wolf Coyotes  Red fox

KSR KR
0.25

Large breed dogs

i/ B % R Middle
0. 35 0. 38

and small breed dogs

KR Grey wolf 0. 40 0. 45 0. 38

ZRAR Coyotes 4. 50 4. 60 4.59 4.50

I Red fox 17. 20 17. 20 17.12 17.0 17. 3

K BEJM Giant panda 23.90 23.78 23. 80 23.70 23. 20 24. 60
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Phylogenetic tree of Canidae based on cytochrome oxidase subunit gene sequences by Neighbor-joining method
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Fig. 2 Phylogenetic tree of Canidae based on cytochrome oxidase subunit gene sequences by Maximum Parsimony method
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