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Abstract: Chinese alligator, Alligator sinesis, is a critically endangered endemic species under legislative protection. Results of re-

cent investigations revealed that the number of the alligator was continuously declining in the pas 50 years and less than 150 indr

viduals were swviving in the wild until 2000. In order to preven the extinguishing of this species, the Reproductive Research Center
of Alligator sinesis and the National Nature Reserve of Alligator sinesis were set up in early 1980 s in Xuanzhou, Anhui Province.

After 20 years of breeding effoits, the number of captive individuals has been brought up to more than 10, 000 in total. In order to
reveal the genetic sgructure of Chinese alligator population, total of 39 ndividuals including 7 wild individuals outside of the re-
search center were sampled to constuct wild, Fy and F, groups according to their generations, and 10 micosatellite loci selected
from 25 primer pairs originally designed for Alligator mississppiensis were employed for investigating the genetic diversiy of Alliga-
tor sinests.'T he results indicated that, contrasting with Alligator mississippiensis and some other endangered species, Chinese alligator
had an extremely low genetic diversity level with A= 2. 38, N,= 1. 60, H = 0. 374, H,= 0.350 and PIC= 0. 327. There were no
significant differences of A, N, ,H ,H,, PIC and each SSR locus alleles frequency distribution among 3 groups. However, Hardy
Weinberg equilibrium analysis revealed that ¥ captive group showed a remarkable genetic disequilibrium at loci Ame 6 and Ami-
P-222 . The reason accounting for the current genetic status of Chinese alligator is dramatically shrink of the population in past de-
cades. Due to the lack of significant difference between wild group and captive group, all survived Chinese alligator should be treat
ed as one ESU in the next conservation practice. More attention regarding the effective population size and low frequency alleles
should be emphasized in genetic management of captive alligators and edablishing new separate propagation.
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Table 1 Sources, numbers and types of Chinese alligator sampled in this study

Group Source No. Type
6
Wild group Animal Specimen Museum of Nanjing Nomal U niversity Bones
1
Nanjing Hongshan Zoo Bbod
) o . 2
Reproductive Research Center of Alligator sinesis in Anhui Bbod
F,
11
F, captive group Reproductive Research Center of Alligator sinesis in Anhui Bbod
,

19
F> captive group Reproductive Research Center of Alligator sinesis in Anhui Bbod
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Table 2 SSR primers and PCR amplification in Chinese alligator
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Primer pair PCR fragment Fragment length(bp) Repeat unit Annealing temperature( 'C)
Ami-W-2 (a,b) 1 183 AG™* 35
Ami-W-3 (a,b) 1 297 ACH* 35
Ami-¥6 (a.b) 1 9% ACT %
2 9%

Ami-W-8 (a,b) 1 146 AC* 35
2 168
3 178

Amr W15 (a, b) 1 145 TA* 35
2 147

Amr W16 (a, b) 1 335 TA™ " 35
2 3

Amr W18 (a, b) 1 171 AC” 38
2 183
3 209

Ami 212 (a,b) 1 131 ACTC+ AC" 57
2 141

Ami 222 (a,b) 1 122 AG* 35
2 124
3 130

Ami 224 (a,b) 1 128 AT Y
2 160
3 164
4 178

ta,b B

H H

DNA

Note: a and b indicate forward and reversed primers respectively; * : Repeat unit n American alligator; * * : Verified repeat unit in Chinese alligator by se

quencimng.
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1.3 2~ 4 , 2.38
, 1. 60
Fi F,
10 DNA DNA .
’ ’ 2
(4) (N.) : Ami-1-2
T (H-) Smith i (AG)., (AC), DNA
, Ami-P-16 (TA).,
( polymorphism information content, PIC) , .
Ami-b-3
Zfz , Ami-P2 Ami-PB-16 DNA
PIC = 1- ;
(AC).( 2
i l AN.H, H PIC
(unbiased expected heterozygosity) , 3 5 3
( infinite alleles model, TAM) 3
( stepwise lI]I;l’lltjl’[lOH model, SMM) , i H.
2 2' 4
SMM: No= {[1/(1- H)] - 1}/(8L) 4 5 3
IAM: N = H/[4H(1- H)] , Ami- =8-1 Fy , Ami-
N, , H .
! B]5-2 Fi , Ami- -222-3
u
’ ’ . F ,  Ami-B-224-2/4
( heterozygosity excess)
[15~17] Fi |23 s 5
’ ] e 3DNA b= 1.7x 10 "
dy Weinberg genetic equilibrium ) - ’
POPGENE Version 1.31(http Il www. ual- ’ MM 1AM Fi
bertacg ~ fyeh/index. htm) GENEPOP Version 3.2a"" B 90, 72; %,
BOTTLENECK 76; 118, 90
yan 3
2 = ;‘E{ Table 3 Genetic diversity of Chinese alligator
Locug Group A N, H, H, PIC
2.1 Ami-P-6 2 1.80 0.667 0.450 0.444
39 Ami-B-8 3 201 0.462 0.510 0.504
10 Ami- 2 Ami- 143 Ami- W15 2 1.05 0.051 0.05 0.050
’ 3 Ami- 16 2 .17 0.154 0.142 0.142
’ Ami- 18 3 205 0.513 0.520 0.513
8 Amt W212 2 1.60 0.447 0.38 0.375
( gemotypic dis Ami 1-222 3 186 0.615 0.468 0.462
equilibrium value) Ami--16  Ami-W224 P Ami w224 4 155 0184 03%4 0.353
= 0.0135 P> 0.05 Ami- - 16 Wild group 225 1.57 0.342 0.330 0.311
) ’ ’ 1 F captive group 250 1.52 0.352 0.340 0.299
Ami- 11224 2 F, captive group 2,38 1.71 0.428 0.380 0.370
2.2 Average” 238 1.60 0.374 0.350 0.327
* 3
8 * :The average of each parameter for 3 groups.
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4
Table 4 SSR allele frequency distribution of Chinese alligator population
i T Ami- 146 Ami- 8 Ami- 15 Ami- W i6 Ami- W18 Ami 8212 Ami 122 Ami 224
Foup 12 1 2 3 12 12 T 12 T 12 3 4
Wil 0.22 0.78 0.056 0.5% 0.3 1.000 0.94 Q0% Q0% 0333 0.611 0.750 0.250 0.667 0.22 0.111 0.063 0. 988
1ld group
Fy
0.273 0.27 0.046 0.318 0.63 0.909 0.091 0.864 Q1% 045 0273 0.682 0.818 0.182 0.864 0. 136 0.046 0.046 0.818 0.1
F| captive group
£
0.41 0.579 0.3 0.68 1.000 0.94 Q03 QI8 0211 0.632 0.711 0.289 0.605 0.0 0.105 0.@6 0.6 0.711 0.237

F, captive group

0.383 0.67 0.@6 0.3% 0.50 0.9%4 0.0 0.93 Q077 Q1B 0256 0.641 0.750 0.250 0.692 0.231 0.077 0.040 0.@6 0.70 0. 145

Average
2.3 2.4 -
(Markov chain method)
IAM SMM TPM(10% IAM+ 90% - P
SMM) 3 , ( Wilcoxon sigrrrank (multrlocus test) , Fi
test) , 5 , 3 | ;
( multi-group test) ,
5 Ami-B-6 (P= 0.001) Ami-¥222 (P= 0.001)
Table 5 Wilcoxon sigir rank test of bottleneck estimate 5 3
in Chinese alligator population ,
. P value (one tail for H excess) ( heterozygote excess) ( complete
oup . .
IAM S\M TPM enumerat ion) , b Ami-¥6 (P
Wild group 0. 766 0. 988 0.973 =0. 003) Ami- 1222 (p = 0. 008)
F, F, captive group 0.973 0. 94 0.994
F) Fy captvegoup  0.234  0.469  0.469 ’
( 0
6
Table 6 Genotypic equilibrium analysis of Chinese alligator population
Loci
Group Ami -6 Amt »-8 AmeW15  Ami-W-16 Ami-W 18 Ami-W-212 Ami 222 Ami 224  Multr locus
Wild group 0. 659 0. 652 * * 0.968 0.615 0.29 * 0.338
F, F captive group 0.3% 0.941 0.952 0. 857 0.396 0.72 0. 857 0. M%7 0. 248
1) F, captive group 0. 003 0. 663 * 0.973 0.421 0.52 0. 008 1 0. 135
Multt group 0. 001 0.756 0.953 0. 83 0.483 0.229 0. 001 0. 94 0.073
* 1 s 2 1

* : There is only one allele at this bcus,or wo alleles but one of them presents once.
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