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1 GCGTGCTTCA TTGCCTTATT CAACCAAGCT CTCTATTCTT GGTTTACTAC 50

51 TAAATCCACC TTTAGTTTTT AGTTTCATAA AAACTTTCGT AGGTTGTTCT 100
101 TGAATAGAAA ATGTAGCCCA TTTCTTCCCA TCCCATGGGT TACACCTTGA 150

151 CCTAACTTTT TTATGCAAGA TGATTATGCT

TACTCTTTTT CCTTTT[GJAGG 200

201 GTTTGCTGAA GATGGCGGTA TATAGACTGG ATTAGCAAGG GGCGGTGAGG 250
251 TCTATCGGGG TTTATCGATT ACAGAACAGG CTCCTCTAGG GGGGTTTAAA 300
301 GCACCGCCAA GTCCTTTGAG TTTTAAGCCG TTGCTAGTAG TTCTCTGGCG 350

351 AATAATTTTG TTTGATAAAT TATTTATGTT

TAAGGCTAAG C 391
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Fig. 1. A sequence of mitochondrial 12S rRNA (391 bp) gene of Ursus thibetanus. The bold letters

represent the transition nucleotides in the 391 nucleotides of the 11 Asian black bears. The framed bold

transition nucleotide from Shei-Shan sample is G, and from the other samplesis A.
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differentiation in North Atlantic eels :

1 ACCAACATCC GAAAAACCCA CCCATTAGCC AAAATCATCA ACAACTCACT 50
51 CATTGATCTC CCAGCACCAT CAAATATCTC AGCATGATGA AACTTTGGAT 100
101 CCCTCCTCGG AGTATGCCTA ATCCTACAGA TTCTGACAGG CCTATTTCTA 150
151 GCTATACACT ACACATCAGA CGCGACTACA GCCTTTTCAT CAGTCGCCCA 200
201 TATTTGCCGA GACGTCCATT ACGGATGAAT TATCCGATAC ATACATGCAA 250
251 ACGGAGCCTC CATGTTCTTC ATCTGCCTAT TCATACACGT AGGACGGGGC 300
301 TTGTATTATG GCTCATACCT ACTCTCAGAA ACATGAAACA TTGGCATCAT 350
351 CCTCCTATTT ACAGTTATAG CCACCGCATT CATAGGATAC GTCCTACCCT 400

401 GAGGACAAAT ATCATTCTGA GGAAT

425

Fig. 2. A sequence of mitochondrial 16S rRNA (425 bp) gene of Ursus thibetanus. There were only 3

transition nucleotides represented by the bold letters in the sequences. The sequences between Ursus

thibetanus formosanus are identical.



76

Population genetic consequence of an
unusual life history pattern. Proceedings of
the National Academy of Science of the
United States of America 83: 4350-4354.

Ball, R. M. Jr., S. Freeman, F. C. James, E.
Bermingham, and J. C. Avise. 1988.
Phylogeographic population structure of
red-winged blackbirds assessed by
mitochondrial DNA. Proceedings of the
National Academy of Science of the United
States of America 85: 1558-1562.

Brown, W. G., G. Gadaleta, G. Pete, C. Saccone,
and E. Shisa 1986. Structural conservation
and variation in the D-loop containing
region of veterbrate mitochondrial DNA.
Journal of Molecular Biology 192: 503-511.

Gemmell N., and M. Westerman. 1994.
Phylogenetic relationships within the class
mammalia: A study using mitochondrial
12S rRNA sequences. Journal of Mamma-
lian Evolution 2(1): 3-23.

Hoelzel, A. R., and A. Green. 1992. Analysis of
population level variation by sequencing
PCR-amplified DNA. pp. 159-187. In: A.
R. Hoelzel (ed.). Molecular genetic
analysis of populations: A practical
approach. Oxford University. Oxford.

Masuda, R., J. V. Lopez, J. P. Slattery, N. Yuhki,
and S. J. O'Brien. 1996. Molecular
phylogeny of mitochondrial cytochrome b
and 12S rRNA sequences in the Felidae:
Ocelot and domestic cat lineages.
Molecular Biology and Evolution 6(3):
351-365.

Sambrook, J., E. F. Fritsch, and T. Maniatis.
1989. Molecular cloning : A laboratory
manual (2nd edition). Cold Spring Harbor
Laboratory. New York.

R AR (A SR )

Southern, S., J. S. Peter, and E. D. Andrew.
1988. Molecular characterization of cloned
mitochondrial genome. Journal of
Molecular Evolution 28: 32-42.

Wang, Y. 1990. Status and management of the
Formosan black bear in Taiwan.
International Conference Bear Research
and Management 8: 1-4.



FrEAEVIRSE 4(2) = 73-77, 2002 77

Mitochondrial DNA-sequences of Wild and Captive Asian
Black Bears ( Ursusthibetanus Cuvier) in Taiwan
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Abstract

Partial gene sequences of mitochondrial 12S rRNA (391 bp) and 16S rRNA (425 bp) were
compared among one captive sun bear (Ursus malayanus Raffles) and 11 Asian black bears (Ursus
thibetanus Cuvier). The latter consisted of two wild and one captive Taiwan black bear (Ursus thibetanus
formosanus Swinhoe) and eight captive individuals of unknown geographical origins. There were distinct
interspecific differences in the sequences between the sun bear and the Asian black bears with 13
nucleotide variations (one deletion, one transversion and 11 transitions) for 12S rRNA and 34 variations
(two transversions and 32 transitions) for 16S rRNA. For the Asian black bears, there were only three
transitions for each of 12S rRNA and 16S rRNA; the variations were too small for distinction of its

geographical populations.
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