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Abstract: Sample collection and marker selection are of primary importance in population genetic studies, and can
greatly influence the analysis and interpretation of the data obtained. Microsatellite DNA sequences are the most
revealing DNA markers available so far for inferring population structure and have been widely employed in genetic
studies of populations. Nevertheless, few studies have specifically examined the effects of sample size and loci number
on various genetic diversity measures in population genetic work using these markers. Here, we examined this issue using
experimental data from an analysis of genetic diversity of wild populations of grass carp at 45 polymorphic microsatellite
loci. The following genetic diversity measures were studied: number of alleles per locus (N,), effective number of allele
per loci (N.), observed hererozygosity (H,) and expected heterozygosity (H.). We also tried to infer the theoretical
minimum sample size and loci number needed for population genetic studies with microsatellite loci. The results are as
follows: (1) N, and Mean number of allele over loci (MNA) are significantly affected by sample size. It increase according
to the raise of the sample size, only when the sample size exceeds 40 it tends to be stable. The significant correlation
between sample size and N, was observed and the correlation curve is Y=3.8403+0.6376, r’=0.967. However, there is no
significant correlation between the mean value of N, H,, H. and the sample size. Mean value of H,, H, fluctuate with the
raise of the sample size, only when the sample size exceeds 40 it manifest a stable trend. (2) Evaluating of different
genetic parameters with the makers of different polymorphism information content, a significantly different result were
acquired. When PIC>0.5, N,, N., H,, H. were 3.6, 1.5934, 0.2824, 0.3540, While PI1C<0.5, N,, N,, H,, H. were 9.5,
5.9209, 0.8497, 0.8242 respectively. Accordingly, marker selecting strategy has much greater impact on evaluation of
genetic diversity. (3) According to the rise of loci number, the value of genetic parameter could be divided into three
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stages: (D Descending stage: loci number between 0-5, values of N, N, H,, He indicated descending trend. @ Loci

number between 5-10, values of N, N, H,, H. demonstrate ascending trend. 3 When loci number exceeded 15 values of

Na, N., H, tend to be stable, while only when loci number exceeded 25 the value of H, tend to be stable. Analysis above

proved that not only the sample size and loci number but also the polymorphism information of microsatellite markers

have significant effect on the estimation of population genetic diversity. So, we suggested that when microsatellite

markers were used to estimate genetic diversity of population the minimum loci number and sample size are needed to

exceed 25 and 40, respectively. Moreover, the conclusion above has been used to evaluate the genetic diversity of wild

population of grass carp, values of the parameter were N,=7.26.N, =4.21.H,=0.73.H.=0.68, which demonstrated that has

a relatively high diversity, a totally different conclusion from the former studies. Therefore, further researches are

necessary for the evaluation of genetic diversity of geographically different population of grass carp.
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Tab.1 Microsatellite makers and their primers information for the grass carp

JEAL [Nl S Jr BN WK E Ta GenBank % [ifi 5 PIC
Locus Core motif Primer sequence (5'-3") Size(bp) (°C) GenBank Accession No
HLJC53 G1o FAATGAGCAGAGGAGGAACCA 228-264 60 FJ213551 0.24

R:CCATGCCTCGTGTGTATGAG
CT31/GT26  F:GACCTGGCCTGTGTTCATCT

HLJC57 RTCGACGATCTCTGCATCATC 180-233 60 FJ213552 0.79
GA20 F:CGACGATCCTTAAGCAGAGG

HLJC64 RATTGGTGTCGAAAGGTACGG 245-291 60 FJ213553 0.71
GA57 F:GATTGAAAGCCCCACATGAT

HLJC66 R:CACGTTCATTCGGTCCTGTA 128-217 60 FJ213554 0.88
GA26 F:-TGTTAGCGGAAGCTGAGACA

HLJC67 156-197 60 FJ213555 0.83

R:GTCCTCACCCACTGCATTTT
CA8/GA27 F:GCAGCAGCTGTTTTGGTCTT
HLJC69 R:CAACCTACAGTTGCCTTTCG 224-248 60 FJ213556 0.71

GT41/GAS8 F:AGAGAGCAGCCGTTGACACT

HLJC72 RTACTCCCCAGCTGTTTCCTG 110-216 60 FJ213557 0.91
GA22 F:GTTGTCTCAGAGCCAGCATT

HLJC74 RTGCAATCTGCTTTTGCTTACA 215-257 60 FJ213558 0.67
CT18 F:ACACCTTCCCAGACAGATGG

HLJC79 RTCCACTCATCGCTGACTCAC 241-284 60 FJ213559 0.62
GA31 F:CCAGCTTCTGCCTTACCATC

HLJC81 RTGCATTTTCGTTGGACACAT 166—224 60 FJ213560 0.72
CT18 F:TCTGAGCGCTGTGAAGACAC

HLJCS85 R:GTCGACGATCCCTCTCAGTC 188-227 60 FJ213561 0.82
GT24 F:GAAACTGAGACCGTTGCACA

HLJC87 RTCGACGATCAAAGCAATCTCT 235-275 60 FJ213562 0.79
GA32 F:TCCAGATGCAGCTCACTTGT

HLJC88 R:ACCCCGTTGGAGTTTTTCTC 239-310 60 FJ213563 0.79
GA22 F:TGGAGAAAAGGGCTGTAGGA

HLJCI91 R:ACTCCCCTCCCTTCCTCATA 141-186 60 FJ213564 0.80
CT18 F:GACCCACCACTTACATCCAAA

HLJC104 R:-GGCTACAGAAGGGAATGTGG 157-202 60 FJ213565 0.83
CT21 F:GCAAGCTGCATTCACTCTGA

HLJC107 RTGGAGAAAAGGGCTGTAGGA 164-203 60 FJ213566 0.77
GA46 F:GCAAAGCAAAACACAGCAAA

HLJC111 R:CGACGATCTGTCCATCAGTG 176-228 60 FJ213567 0.91
CT15 F:AGACATCAGCGCTTGGAGAT

HLJC113 R-GTGTCATGAAATCGGCAGGT 219-240 60 FJ213568 0.74
GAl6 F:AAATGCCGTCCAGTGAGTCT

HLICI115 RTCAGCCTGCACATAACAAAGA 273-372 60 FJ213569 0.80

HLJC116 127 FTGGTTGGACAGCAAACAAAG 265-317 60 FJ213570 0.80

R:TGAAGGTCTGGCTGATGATG

GA21 F:CATTCCGTCAATGACCACAG

HLJC117 R:CACGCAAAGCTGATTCATGT 160—187 60 FJ213571 0.69
GA50 F:ACAGCACATTCAGGGAGGAC

HLIC118 R:AGCAAAGCAGCAAACCTCTC 106234 60 FJ213572 0.89
CAGA9 F:AGACAAATGGACGGACGAAC

HLIJC119 RTGACACTGAAGACTGGACTGG 100—-144 60 FJ213573 0.71
GA21 F:GGAGGAGGAGGAGAAGCAGT

HLJC121 RTCCTTCGGAGAGAGACCGTA 438-489 60 FJ213574 0.79
CT20 F.TTCTCTGCCCTGTTGTGTTG

HLIC126 R:AAATTGAGGCCCTGAGGACT 184-204 60 FJ213575 0.72
CT29 F:TCGACTGACGCAGGATTATG

HLJC127 188-298 60 FJ213576 0.78

R:TGTGCAAACAGAGGAGAAGAAA

51 i bt TR DNA SOOI L WEER W IR 3RAS

The primers were developed from a (GA), enrichment DNA library created from the grass carp genome.
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Tab.2 The change of average number of observed alleles, effective number of alleles, mean values of

observed heterozygosity and expected heterozygosity according to different sample size

FEA G S S SK X VAN 77 /T B & o S bk T R I 3 ) ARG
Sample size  FEHHN, 7 SD P PRI HIN, 75 SD HAEH, 75 SD A EH, 72 SD

10 52222 2.1094 3.5273 1.673 0.6265 0.2794 0.6725 0.1987
20 5.8889 2.3858 3.7772 1.8211 0.6367 0.2735 0.6814 0.183
30 6 2.4309 3.6855 1.8138 0.6288 0.2815 0.6659 0.1842
40 6.2222 2.5574 3.683 1.8867 0.6149 0.2712 0.6596 0.187
50 6.3111 2.6953 3.6132 1.9366 0.6077 0.2755 0.6471 0.193
60 6.4 2.7502 3.6118 1.9292 0.6029 0.276 0.6448 0.1965
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Tab.3 Evaluate of different genetic parameters with the makers of different polymorphism

information content (PIC)

ZA5ERFRE/AT 0.5 PIC<0.5

ZHERFEKT 0.5PIC>0.5

Na NE HO HE Na Ne HO He
T-¥{H Average 3.6 1.5934 0.2824 0.3540 9.5 5.9209 0.8497 0.8242
Fr#t 2 Standard diviation 1.2649 0.3044 0.1563 0.1284 1.5092 1.8223 0.1056 0.0553
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Tab.4 The change of average observed number of alleles, effective number of alleles, observed Heterozygosity
and expected heterozygosity accordance to the variation of the loci number variety

FERERICEMEL

Fric PN bRdEe P AE FritE SR ARG SEEIEE ARG (]
Number of loci ~ FEFIHIN, #SD A7 R EIN, # SD RETEH, 7% SD REEH. # SD
5 7.6 3.3615 4.5429 2.1306 0.7225 0.3587 0.6706 0.3298
10 5.4 2.8363 2.6752 1.5692 0.4875 0.2999 0.5089 0.2425
15 6.4 2.7203 3.7867 2.1096 0.561 0.2585 0.6777 0.1505
20 6.5 2.6458 3.6417 1.6817 0.6692 0.2837 0.6435 0.229
25 6.32 2.8827 3.5879 2.1409 0.5499 0.2634 0.6459 0.1712
30 6.3667 2.9767 3.4966 2.0461 0.5475 0.2923 0.6129 0.2256
35 6.5429 2.8732 3.7613 1.9863 0.603 0.2734 0.6626 0.1868
40 6.375 2.7891 3.5824 2.0337 0.5846 0.2828 0.6331 0.2049
45 6.4 2.7502 3.6118 1.9292 0.6029 0.276 0.6448 0.1965
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sample size, loci number
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