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Abstract . The tiger is one of the most threatened wildlife species since the abundance and distribution of tiger have de-
creased dramatically in the last century. The wild Amur tiger ( Panthera tigris altaica) only distributed in northeast Chi-
na.the far east area of Russia and the north Korea and its size of wild population is about 450 in the world and 20 in
China. Several hundred captive populations of Amur tigers are the main source to protect gene library of tiger and the
source of recovering the wild populations. The Breeding Center for Felidae at Hengdaohezi and Ha’erbin Tiger Park in
Heilongjiang Province is the biggest captive breeding base in China. How to make clear the genetic pedigree and es-
tablish reasonable breeding system is the urgent issues. So we use the microsatellite DNA markers and non-invasive
technology to research on the genetic diversity of captive Amur tiger in this study.

Ten microsatellite loci ( Fca005 , Fca075 , Fca094 , Fcal52 , Fcal61 , Fca294 , Pti002 , Pti003 , Pti007 and Pti010) ,

highly variable nuclear markers, were studied their genetic diversity in 113 captive Amur tigers. The PCR amplified

:2003 —09 — 16; :2003 — 11 —27
“ ”(No. 2001DIB100058) [ Supported by a grant from Conservation Technology for
Endangered Wildlife Program, Social Service Project of the Ministry of Science and Technology (No. 2001DIB100058) ]
1976 —, s s s : . E-mail: yugzhang@sina. com. cn
(1966 —, , : . Tel: 86 — 10 —62889551; E-mail: reserve@caf. ac.cn

, Labwork



621

products of microsatellite loci were detected by non-denatured polyacry lamide gel electrophoresis. Allele numbers., al-
lelic frequency,gene heterozygosity (H. ) , polymorphism information content(PIC) and effective number of allele (N, )
were calculated. 41 alleles were found and their size were ranged from 110bp to 250bp in ten microsatellite loci,
Fca152 had 6 alleles, Fca075 . Fca094 and Fca294 had 5 alleles. Fca005 and Pti002 had 4 alleles and the others had
3 alleles in all tiger samples, respectively. The allelic frequencies were from 0. 009 to 0. 767; The H. ranged from
0. 385 to 0. 707.and Fca294 and Pti010 locus had the highest and lowest value; the PIC were from 0. 353 to 0. 658,
Fca294 and Pti010 locus had the highest and lowest value; and N, were from 1. 626 to 3. 409, Fca294 and Pti010 lo-
cus had the highest and lowest value , which showed the ten microsatellie loci had high or medium polymorphism in these
Amur tigers and had high genetic diversity. At the same time,we only found even bases variability which showed the
even bases repeat sequence (CA/GT) maybe the basic unit for length variability of microsatellite in all loci.

In this study.the samples were made up of 75 hair specimens.23 blood specimens and 15 tissue specimens.we
obtained the genome DNA from hairs using the non-invasive DNA technology and demonstrated that DNA derived from
hair samples is as good as that obtained from blood samples for the analaysis of microsatellite polymorphism. These
results imply that microsatellite DNA markers and non-invasive DNA technology can help study the genetic diversity of
Amur tiger. This method could be used in the captive management of other endangered species.
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Table 1 Allele frequencies for 10 microsatellite loci in 113 Amur tigers
(bp)/ (bp)/
Locus Allelic size range/allelic frequency Locus Allelic size range/allelic frequency
144(0.219).150(0. 364), 156 (0. 066) . 160 116 (0.425)., 122 (0.035), 124 (0.342), 128 (0.127), 136
Fca005 Fcal075
(0.351), (0.070),
Foa094 198(0. 250),202 (0. 057),208 (0. 425),214 Foal5? 140 (0.013), 146 (0.206), 150 (0.009), 156 (0.439), 164
< (0.039).218(0. 232), < (0.083),168(0. 250),
Feal61 178(0. 254),194(0. 531).218(0. 215) Fca294 fg“’o(&fm )» 236 (01017, 242 (0. 241, 246 (0. 2190, 250
Pti002 200¢0. 298),206 (0. 009,208 (0. 596, 216 Pti007 144(0. 504) ,150(0. 307) ,152(0. 189) ,
(0.096),
Pti003 110(0. 158),116(0.531),122(0. 311), Pti010 128(0. 101),132(0. 767> ,136(0. 132) ,
2.2 10 2 10 113
1 y N
10 Table 2 Genetic heterozygosity,polymorphism
« 2 2 information content and effective number of
10 alleles of 10 microsatellite loci in 113 Amur tigers
0.385~0.707 , Fca294 , Pti010
) Polymorphism )
. 0. 6160 10 Locus Genetic . information Effective
Alleles  heterozygosity tent number
0.353~0.658 , Fca294 conten of alleles
, Pti010 , 0.558. Fca005 4 0.693 0.637 3.257
10 Fca075 5 0.680 0.625 3.125
’
. Fca094 5 0.698 0. 646 3.311
1.629~3. 409 , Fca294 , Pti010 ,
Fcal52 6 0.633 0. 546 3.279
2.784, , 10
Fcal6l 3 0. 607 0.538 2.545
» Feazd4 - Pi010 Fca294 5 0.707 0. 658 3. 409
° Pti002 4 0. 547 0.476 2.208
2.3 Pti003 3 0.596 0.562 2.475
Pti003 Ptio10 Pti007 3 0.616 0. 543 2.604
PCR , Gen- Pti010 3 0.385 0.353 1.626
Bank s 3. (Mean) 4.1 0.616 0. 558 2.784
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Table 3 Sequences of clones of 2 microsatellite
loci in Amur tiger

GenBank
Micarsatellite No. of S
GenBank equences
locus
accession
ccttccagga tgccactctg agtgtgtgtg tgt-
tgtg tgtgtgtgtg tgtgtgtgt tttat-
Pti003  Av266360 O 001 'J'0IOI0Nd 10TTgIgTg aaattia
ca ctgcctaatg taagagcagc atttctgaaa
atgtgcatga gaataa
gggacaactg agagaagaag gaatcticac
cctgtttccc atagaacagt accaggaggg ca-
Pti010 AY266361 caaaaacc cagaggttac atatatatat aca-
cacacac acacacacac agtctgagaa
catatctt
BLAST (GenBank) , Pti003
Pti010 GenBank ( Pan-
thera tigris sumatrae ) Pti003 (
AF296747)  Pti010 ( AF296750)
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Fig.1 The amplification result of locus Fca161
Lines 1~9: hair samples,lines 10~ 13 tissue samples,

lines 14~ 16: blood samples,M: pBR322/Mspl Marker.
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