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Pdab9 (86bp)
ATAATGGTCTCCAGTGCTTITAATTAGGCTCATTCACACACAGACACACACACATTC
AGTATCCGTICTATTAGCGTAGCAGCACTA

Pdab15 (152bp)
TCATTAGTGAGGACACAATGTTTTTATACAGTACTTGGACAATGATATCAACTGTACT
CCTACTTTGTGACACTTTTGTCTACAACTTTCAAACAAACACATACTTGCATTAATAG
ACCGACACACACACACATAAGAACCGTGAAACATTC

Pdab37 (84bp)
[GCAAGTACATGCTCATCCTTAAACACACACACACACACAGCTCGGAGGCCTGGTGC
TGAGCTAAGATGTAAGGAATGCAGGTGA

Pdab45 (80bp)
[TGGGTGTTCATTTTTATCCGTTTCCACACCAATCACACACACACAAACACTCTTTTCT
OCTGCTAAAGCCGTACTGAACA

Pdab49 (85bp)

[CTGCAGGACACTTCAAACAGAATAAACAATCACACACACACACACACATTATGCTAC
TGTTCGARATGTTTGCACACTGTTGCGA
Pdab50 (103bp)
TTCATCTCCTCACTCGTGATAACACACTCTGTGTATATTACATACACACACACGCAC
ATACTGTAAGATGTGGGATGAGAAGTTGGATACAGTAAATCCAGAA]
(O . )
1 6 PCR

( [0 indicates primer sequence _ indicates repeat region)

Fig.1 Nucleotide sequences of PCR products in P. dabryanus in 6 microsatellite loci
1 6
Tab.1 Amplification and polymorphism of P. dabryanus in six microsatellite loci

/ GenBank
C ( PIC) accession

‘-CAGTGCTGCTA TAATAG -3~
Pdab 5 -CAGIGCTGCTACGC -3 52 (CA) ,-GA{ CA) 4 5 0.288 HO644146

5" ATAATGGTCTCCAGTGCTTT -3~

5"-GAATGTTTCACGGTTCTTGT -3~
Pdabl5 56 (CA), 9 0.635 HQ650142

5"-CATTAGTGAGGACACAATGT 3~

5°-GCAAGTACATGCTCATCCTT3*
Pdab37 ¢ CATGCTCATCC 60 (CA) g 11 0.795 HQ650143

5’-CACCTGCATTCCTTACATCT3"

5"-GTTCAGTACGGCTTTAGCAG-3~
Pdab45 52 (CA) 5 0.310 HQ650144

5" TGGGTGTTCATTTTTATCCC3~

5-CGCAACAGTGTGCAAACATT3"
Pdab49 55 (CA), 12 0.707 HQ650145

5-CTGCAGGACACTTCAAACAG3~
5" TTCTGGATTTACTGTATCCA-3~

Pdab50 S T CATCTCCTCACTOCTOATA 37 52 (CA) 4CGA CA), 4 0.475 HQ650146
Fooo (02 6 .
(F,>0); Hardy-Weinberg ( 4
N N N 4 2 Hardy-Weinberg
(P<0.001) Wilcoxon (P<0.05) Hardy-
( 3 [IAM IPM 7 Weinberg ; Pdab37 . Pdab49
Hardy-Weinberg (
- Pdab37 ) o Pdab9 .

- ; SMM Pdab9  Pdab45 N

- Pdab50 o
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Tab.2 Summary statistics analysis of genetic diversity of seven populations of P. dabryanus

Pdab9 Pdabl5 Pdab37 Pdab45 Pdab49 Pdab50
A 2 5 9 2 8 2 4.667
A, 1.564 4.293 7.902 2.000 7.389 2.000 4.191
H, 0.026 0.256 0.564 0.051 0.462 0.128 0.248
H, 0.026 0.279 0.779 0.298 0.721 0.207 0.385
Fi 0.083 0.278" 0.830" 0.363" 0.383 0.359"
A 3 5 7 3 8 2 4.667
A, 2.513 4.264 5.863 2.549 7.548 2.000 4.123
H, 0.075 0.575 0.575 0.025 0.525 0.300 0.346
H, 0.120 0.496 0.705 0.205 0.741 0.425 0.449
F, 0.378 9.161 0.186 0.879" 0.294 0.297 0.232"
A 3 4 8 2 8 2 4.500
A, 2.933 3.756 7.692 1.945 7.632 2.000 4.326
H, 0.172 0.414 0.655 0.000 0.414 0.241 0.316
H, 0.164 0.358 0.819 0.068 0.736 0.422 0.428
F, 0.053 0.161 0.203 1.000 0.442" 0.432 0.264"
A 1 5 9 2 7 2 4.333
A, 1.000 4.591 8.841 1.906 6.592 1.998 4.155
H, NA 0.563 0.688 0.063 0.500 0.156 0.328
H, NA 0.476 0.839 0.061 0.753 0.146 0.379
Fi NA 0.185 0.183 0.016 0.340 0.069 0.137
A 1 4 9 1 9 2 4.333
A, 1.000 3.717 8.648 1.000 8.733 1.999 4.183
H, NA 0.400 0.767 NA 0.714 0.167 0.341
H, NA 0.408 0.864 NA 0.846 0.155 0.379
F, NA 0.020 0.114 NA 0.158 0.074 0.101
A 3 6 6 2 8 4 4.833
A, 9.000 6.000 6.000 2.000 8.000 4.000 5.833
H, 0.045 0.409 0.318 0.000 0.455 0.364 0.265
H, 0.132 0.589 0.759 0.304 0.684 0.558 0.504
F, 0.661 0.311 0.586" 1.000" 0.341 0.354 0.480"
A 4 2 4 4 4 1 3.167
A, 4.000 2.000 3.864 3.984 3.915 1.000 3.127
H, 0.967 0.467 0.467 0.333 0.267 NA 0.417
H, 0.721 0.364 0.427 0.537 0.300 NA 0.392
Fy 0.348 0.289 0.094 0.383 0.113 NA 0.065
Bonferroni (P<0.001) -

Note: " indicates significant difference after Bonferroni correction ( P <0.001) .
3 7 -

Tab.3 Departure from mutation-drift equilibrium of seven populations of P. dabryanus

Sign test Wilcoxon sign—rank ( two-tailed)

IAM TPM SMM IAM TPM SMM

He/Hd Prob He/Hd Prob He/Hd Prob Prob Prob Prob
39 472 0.3562 1/5 0.0874 1/5 0.0792 1. 0000 0.0781 0.0469"
40 3/3 0.6017 1/5 0.0586 1/5 0.0499" 1.0000 0. 1563 0.0313"
29 3/3 0.6188 2/4 0.2502 2/4 0.2511 0.8438 0.4375 0.0781
32 2/3 0.4530 2/3 0.4188 1/4 0.1304 1.0000 0.2188 0.0625
30 2/2 0.6061 2/2 0.5918 2/2 0.5964 0.3125 0.8750 0.8750
22 3/3 0.5648 3/3 0.5272 2/4 0.2073 0. 8438 0.4375 0.0781
30 3/2 0.5702 3/2 0. 6301 2/3 0.3768 0. 6250 1.0000 0. 6250
222 472 0.4836 2/4 0. 1896 0/6 0.0047" 0.5625 0. 1094 0.0156"

: He/Hd Dt - (P<0.05) .

Note: He/Hd means the ratio of locus number of heterozygosity excess to that of heterozygosity deficiency; * means significant deviation of mutation

— drift equilibrium( P <0.05) .
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2-~3
Pdab45 Pdab49 « Pdab45 Pdab37
(P <0.05)
Pdab37  Pdab9 “Pdab37  Pdab49
(P <0.05)
4 7 Hardy-Weinberg

Tab.4 Test of the deviation from the Hardy-Weinberg

equilibrium of seven P. dabryanus populations

5 7 AMOVA
Tab.5 AMOVA analysis results of seven

populations of P. dabryanus

6 208.24 0.53 29.75
215 325.37 0.27 15.52
222 214.50 0.97 54.73
443 748.11 1.77
6 ( )
( )

Tab.6 Pairwise Fst estimates (F,, below diagonal)
and genetic distances (D, above diagonal)

between P. dabryanus populations

Pdab9  Pdabl5 Pdab37 Pdabd5 Pdab49 Pdab50
NS NS * * * NS - 0.043 0.133 0.029 0.062 0.179 0.717
NS NS * * * NS 0.035" - 0.140 0.055 0.073 0.150 0.646
NS NS * NS * NS 0.229" 0.178" - 0.130 0.148 0.227 0.650
NA NS * * * * 0.017 0.052" 0.202° - 0.054 0.177 0.722
NA * * NA * NS 0.030" 0.039" 0.213" 0.007 - 0.204 0.710
* * * * * * 0.200" 0.119° 0.241° 0.213" 0.210" - 0.591
* NS * * NS NA 0.572" 0.511" 0.537" 0.577° 0.582" 0.476"

.k

Hardy — Weinberg (P<0.05); NS
(P>0.05); NA

Note: * indicates significant deviation from the Hardy-Weiberg e—

Hardy-Weinberg

quilibrium( P <0.05) ; NS indicates a locus is in the Hardy-Weiberg e-
quilibrium( P >0.05) ; NA indicates the locus is monomorphic.
2.3

AMOVA  (5)

29.75% 15.52%
F- F, 0.2987
° (
6) F,
Fxt’
(P >0.05)
(P<0.05) .
(P <0.05) ; .
(P<0.05) . D, (6
0.722

0.029., D, UPG-

MA 7 4
( 2

(P<0.05) .

Note: " indicates significant difference ( P <0.05) .
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Fig.2 UPGMA dendrogram based on D, genetic distance
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Microsatellite DNA Analysis on Genetic Diversity of Seven
Populations of Paramisgurnus dabryanus

YOU Cui-hong' > TONG Jingou' YU Xiao-mu'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology Institute of Hydrobiology
Chinese Academy of Sciences Wuhan 430072 China;
2. Marine Biology Institute of Shantou University Shantou 515063 China)

Abstract: By using the microsatellite primers of pond loach Misgurnus anguillcaudatus to perform cross-species am—
plification of Paramisgurnus dabryanus family amplification and PCR product sequencing six loci were screened
out to be suitable to the analyses of genetic diversity and population structure of seven wild populations of P. dabry-
anus. The average number of alleles observed heterozygosity ( H,) and expected heterozygosity ( H,) ranged from
3.167 to 4.833 0.248 t0 0.417 and 0.379 to 0. 505 respectively. These results showed that Null alleles and ap-
parent deficiency of heterozygotes were detected at some loci and the level of genetic diversity in P. dabryanus was
relatively low. The cluster analysis by UPGMA method was carried out based on the D, genetic distance of seven
populations. The results showed that all populations comprised four groups: the separate Luzhou population ( in the
upper reaches of the Yangtze) the clustering population of Guangzhou ( in the Zhujiang water system) the Sh—
ishou population and Poyanghu population ( including that of Shashi Lixian Wuhan in the middle and lower
reaches of the Yangtze River) . The value of the F-statistics was 0.2987 and this suggested that P. dabryanus ex—
hibited a significant genetic differentiation mostly resulting from genetic differentiation of Luzhou and the other six
populations.

Key words: Paramisgurnus dabryanus, microsatellite; genetic diversity



