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Molecular phylogeny of the gayal inferred from the analysis of
cytochrome b gene entire sequences
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Abstract: The gayal (Bos frontalis) is a very rare, semi-wild and semi-domestic bovine species. There still exist remarkable
divergences on the gayal’s origin and phylogenetic status. The cytochrome b (Cyt b) gene entire sequences (1 140 bp) of 11
gayals were sequenced and analyzed. Combined with other bovine Cyt b entire sequences cited in GenBank , the phyloge-
netic trees of genus Bos were reconstructed by neighbor-joining (NJ) and maximum parsimony (MP) methods with Bubalus
bubalis as outgroup. Sequence analysis showed that, among 1 140 sites of Cyt b gene entire sequences of 11 gayals, 95
variable sites (8.33 % of all sites) and 6 haplotypes were found, showing abundant genetic diversity in mitochondrial Cyt b
gene of the gayals. Both NJ and MP trees demonstrated that the gayals in this study were markedly divided into three em-
branchments: one embranchment clustering with Bos taurus, another clustering with Bos indicus, and the third clustering
with Bos gaurus. The result of phylogenetic analysis suggested that the gayal might be the domesticated form of the gaur
(Bos gaurus), and a great proportion of the gayal bloodline was invaded by other bovine species.
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Bos javanicus
. AY955225 GenBank Bos grunniens
Bos grunniens
. AY 689189 GenBank Bos sauveli
Bos sauveli
. D88635 GenBank Bubalus bubalis
Bubalus bubalis
EF061227~
BFO1~BF11
Bos frontalis EF061237 This study
1.2.2  %it o547
DNAStar5.02 Anderson 2%
(Bos taurus) Cyt b (GenBank
: V00654) 11 Cyt b
MEGA3.1%1
/ DNAsp 4.10

(Haplotype diversity, Hd)
(Nucleotide diversity, Pi)
(Neighbor
(Maximum parsimony, MP) ,
(Bubalus bubalis) (GenBank

joining, NIJ)

D88635)
MEGA3.127

2-parameter

Kimura
PAUP* 4.0 28

(Heuristic search),



1 b 67
TBR(Tree bisection reconnection), , T-C A-G ( 2.23),
(1000 random stepwise addition sequence A-C A-T C-G TG 11

replicates), NJ MP Cythb 6 (hap01~hap06),
(Bootstrap analysis)?? 1 000 hapO1 hap04 hapO05 hap06
, BFO1 BF04 BF07 BF09,
hap02 BF02 BF05 BF08 BF10 BFl11
2 5 , hap03 BF03  BF06
2.1 Cyth (Hd) 0.800+0.114,
PCR ’ (Pi) 0.04120+0.00672, Cyt
1 Cyt b : b
1 140 bp, , 11 22
GenBank EF061227 EF061237( 1) Cytb 6
11 AT C G
31.4%, 25.8%: 29’.6"/; ,13.3%, G , (hap01~hap06). GenBank
A+T (572%)  G+C (42.8%) _ b (Bubalus
) 3 bubalis) , (ND) (MP)
: 2 LT 404%, G (Bos) Cyt b
13.7%; 3 ,A 44.6%, C 2 1000
G 3.5%, Birungi ' Hassanin [**! Bootstrap
2 , NJ  MP
1 140 : 95 ; 6
(0, 8.33%, 84 3 1
(transition) 11 (transversion), hap02, (Bos taurus) (
o4 | 1, 1 >99%); 2 hap04  hap06,
(Bos indicus) ( >95%); 3
/ (R) 7.64, ’ ’ hapO1 hap03 hap05, (Bos
gaurus) ( 100%)

111111111 11111

111 1111222333 3333333333 4444445555 5555566666 6666677777 7778888888 9999999999 9000000000 01111

156889011 2579137012 2446678999 0124691133 4466923457 8999911256 7790134789 0000026778 9045666678 90112

9679143257 1645946424 72350354036 8408280347 0619213442 1347947998 4757340052 03459403591 9540568940 24466

BF0l TATTCCACGA TGTCATTCCC CCTATTCGTA GGTCTTATTT CCCCTTCCTC AAATGCTGCT AACGATTATG CAATTTTTAT ATTTCATACT AAGCC
BF()2 CGCCTA.TAC CACTGCCT.T TT.GCCTACC AACTAC.CCC TTTTCCTTCT GGGCCTAAAC .C.AGCC.CA TTGCACCCGC GCCCTGCCTC GGA.T

BF03 GEssat NS SRpene e R0 R

...................... G.A .C..civnen snnnsnnans aasas

BF(04 CGCCTAGTAC CACTGCCTITT TTCGCC.ACC AACTAC.CCC TTTT...TCT GGGCCTAAAC GCTA,CC.CA TTGCACCCGC GCC.T.CCT. ...TT
BF()5 CGCCTA.TAC CACTGCCT.T TT.GCCTACC AACTAC.CCC TTTTCCTTCT GGGCCTAAAC .C.AGCC.CA TTGCACCCGC GCCCTGCCTC GGA.T

B0 wnmasaaas o Rzt INTRRRTTTEE e s
BFO7 cicencnene snsnnanene sassananas snasansnss sasas

...................... G.A .Cooiivinnn ciinnsnanns sasan
....... GBh..... soveraseeB ciiiiianes ssisrarans sanas

BF(8 CGCCTA.TAC CACTGCCT.T TT.GCCTACC AACTAC.CCC TTTTCCTTCT GGGCCTAAAC .C.AGCC.CA TTGCACCCGC GCCCTGCCTC GGA.T

BF(09 CBCCTAGTAC CACTGCCITT TTCGCC.ACC AACTAC.CCC TTTIT...TCT GGGCCTAAAC GCTA.CC.CA TTGCACCCGC GCC.T.CCT. ...TG

BFI0 CGCCTA.TAC CACTGCCT.T TT.GCCTACC AACTAC.CCC TTTTCCTTCT GGGCCTAAAC .C.AGCC.CA TTGCACCCGC GCCCTGCCTC GGA.T
BFI1 CGCCTA.TAC CACTGCCT.T TT.GCCTACC AACTAC.CCC TTTTCCTTCT GGGCCTAAAC .C.AGCC.CA TTGCACCCGC GCCCTGCCTC GGA.T

1 KEHF L& Cytb EEEFIEHMSA

o ”

Fig. 1 Polymorphic sites in 11 Cyt b gene complete sequences of gayals

“ o

means the same base as the first sequence.
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Fig. 2 Molecular phylogenetic trees of genus Bos based on Cyt b gene complete sequences using NJ (left) and MP (right)

methods

Numbers at nodes represent bootstrap values (%) with 1 000 replicates.
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