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Karyotype analysis of mithun (Bos frontalis) 
and mithun bull x Brahman cow hybrids 

K.-X. Qu1,2,3*, Z.-X. He2*, W.-H. Nie4, J.-C. Zhang2, X.-D. Jin2, G.-R. Yang2,
X.-P. Yuan2, B.-Z. Huang2, Y.-P. Zhang3,4 and L.-S. Zan1,5 

1College of Animal Science and Technology,
Northwest A & F University, Yangling, Shaanxi, China
2Yunnan Academy of Grassland and Animal Science, Kunming, Yunnan, China
3Yunnan Key Laboratory of Molecular Biology of Domestic Animal and 
Laboratory of Molecular Evolution and Genome Diversity,
Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, China
4State Key Laboratory of Genetic Resources and Evolution,
Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, China
5National Beef Cattle Improvement Centre of China, Yangling, Shaanxi, China

*These authors contributed equally to this study. 
Corresponding author: L.-S. Zan
E-mail: zanls@yahoo.com.cn

Genet. Mol. Res. 11 (1): 131-140 (2012)
Received August 8, 2011
Accepted November 13, 2011
Published January 19, 2012
DOI http://dx.doi.org/10.4238/2012.January.19.1

ABSTRACT. We examined the cytogenetics of mithun (Bos 
frontalis), a domesticated version of the Asian gaur, and hybrids (F1 
generation) produced by artificial insemination of Brahman cows 
(Bos indicus) with mithun semen. Reproductive potential was also 
examined in the F1 generation and a backcrossed heifer for utilization 
of heterosis. Metaphase chromosome spreads were examined 
by conventional staining and fluorescence in situ hybridization 
hybridized with the entire chromosome 1 of mithun as a specific 
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probe. Chromosome 1 of mithun was found to be equivalent to Bos 
taurus chromosomes 2 and 28. The karyotype of the female mithun 
(N = 4) comprised 58 chromosomes, including 54 acrocentric and 
four large submetacentric chromosomes, without the four acrocentric 
chromosomes found in the domesticated species B. indicus. However, 
one of the four female mithuns with a normal mithun phenotype had 
an abnormal karyotype (2n = 59), indicating introgression from B. 
taurus or B. indicus. The F1 karyotypes (N = 6, 3♂3♀) of the mithun 
bull × Brahman cow cross had 2n = 59, intermediate between their 
parents; they were consistent heterozygous carriers with a centric 
fusion involving rob(2;28), as expected. Two pronounced red signals 
were seen in the mithun karyotypes, three red signals in the mithun 
× Brahman hybrids, and four red signals in the Brahman cattle, in 
good agreement with centric fusion of bovine rob(2;28). The female 
backcross hybrid (N = 1) with 2n = 59 had a similar chromosome 
configuration to the F1 karyotypes and had rob(2;28). Such female 
backcross hybrids normally reproduce; however, the F1 bulls (N = 3) 
had not yet generated normal sperm at 24 months.
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