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The Population Genetic Structure Analysis via Microsatellite
Loci in New Silkies Laying Breeds
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Abstract: Twenty microsatellite markers selected from the chicken GENBANK were analyzed for polymorphism in two
new Silkies laying breeds. Allele frequencies were tested by the auto scan on ABI 3100~ Avant Genetic Analyzer. The
results suggested that the optimization test of multiplex PCR was successful and 18 pairs of microsatellite DNA markers
were polymorphic. The average number of alleles detected by a pair of primers was 7. 444. The average value of PIC
was 0.669. The average observation population heterzygosity of the 18 markers was 0. 3962, and the average expec-
ted population heterzygosity of the 18 markers was 0. 7301. The number of bands tested on the auto scan was higher
than that based on band presence or absence on gel. thus it was more suitable for genetic population analysis.
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Table 1 Loci information of 20 microsatellite DNA markers
/ (5"—>3")
Loci Fluorescent modify =~ Chromosome Allele Length Primer pairs(5"—3")
ACTGAACAGAAACAGTCTTCC;
MCW0294 5 ~6FAM z 3 306~317
CTTCTCTAGATGTCCACTACC
GTTTGTTTGCATCTGTAGTCTG;
MCWO0101 "~ 5 ~6FAM 1 5 273~279
CCATATTCTGTTAGAAAGTAGAG
GATCTCCAGAGGTCCTTTCC;
MCWO0181* 5 ~6FAM 1 5 249~255
GTGATGTTGAACACTGCAGTC
TAGTGCAGAAAGACAAGGCAG:;
MCWO0289E 5 ~6FAM 1 5 217~234
GATCCTTCCTCCTTCACTGG
CCTCACTGTGTAGTGTGGTAGTCA;
MCW0068 5 ~6FAM 1 7 171~193
GAGAAGCTTGAACCTACCAGTCTT
GATCAGATTTATTTCCCCTCA;
MCWO0168 5 ~6FAM 1 2 115~121
CTGATTTCTAGAGCTGACTGA
ACATTCAAGCCCTGACTCAGC;
LEIO134 5 ~6FAM 1 3 294~298

AATTTCCTGCACGTCCAGCTG
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/ (5"=>3")
Loci Fluorescent modify =~ Chromosome Allele Length Primer pairs(5"—3")
ATCTCTCTGCCCATGTTTCAG;
MCWO0112 5 ~6FAM 1 7 263~277
GATCACTAAGGTCCCTTCAA
GATCTGCTGGCAAACTTT;
MCWO0313 5" ~6FAM 1 6 226~252
TCTCTCAGCCTCATAAACTAG
GATCTGTTTTATCACACACAC;
MCWO0154 5 ~6FAM 4 6 171~193
CCATTTCCTTTGTTATCAGGC
CCTCATGTGAAGCATCTTTTCATA;
MCWO0036 5" ~6FAM 1 3 141~153
TGTCTTCAGTAGGACTGTGATAC
GAACCAATGAAAGCGAGATGC;
MCW0254 5 ~6FAM 1 3 115~121
GTGTTCAAAATGCTGAGAAGTG
AAACCTTCAAATGGTTAAAATGC;
LEIO106 5" ~HEX 1 3 289~300
GTCAGCATGACAGCAGCTGAG
GAGACATTGCAAATACTCAGC;
MCW0200 5" ~HEX 1 3 241~263
TAGTCAGGGAGTTCAGGAAGG
CAGAGCAGCTGGAGATGTAAAG;
MCW0331 5" ~HEX 4 3 216~222
AGAGGGTAAGAAATCCTGCTG
TTCTTAGTCCTTGCCAGAGGC;
MCW0258 5" ~HEX z 3 141~162
CTGCAGGAGGATGTGTCCTAG
TTAAAACTGTGTCCATGTAAGC;
MCWO0177 5" ~HEX 1 3 293~316
GTAGAAACATGAACACTCTACC
TCAAGCCACCAAAGTGCTTGG;
LEIO146 5" ~HEX 1 5 258~276
GATCACTCTGCTCATAGCAGT
TGACACCCAGATGCAGCAATC;
MCW0208 5" ~HEX 1 3 228~239
TACATGACTGAGAGGCTGGTG
CACATCCTTCTTAGCAGTCAC;
MCW0128 5" ~HEX 4 4 170~176
CTGATGAAAAATTGTCCAAGTAG
* 1 www. thearkdb. org, B
* ;Cite from www. thearkdb. org. the least difference between two primer pairs in a same fluorescent modification is 11 bp.
1.3 1.4 PCR
DNA . 3100-Avant PCR
) DNA GeneScan3. 1
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Table 2 The selected 18 microsatellite DNA markers

Primer pairs combination

Loci

MCW0068(0.8)

MCW0154(0.5)

MCW0258(0.6)

MCW0208(0.5)

MCW0200(0.5)

MCW0168(0.7)

MCW0254(0.5)

MCW0128(0.4)

1 MCWwW0294(0.8) MCW0289E(0. 3)

2 LEI 0134 (0.6) MCW0313 (0.8)

3 LEI 0106 (0.4 MCW0331 (0.5)

4 MCWO0177(0.7) LEIO146  (0.6)

5 MCW0112(0.6) MCW0036 (0.5)
uL.

Note: The number in parentheses means the primers volume used each time, unit L.

3 PCR

(20 b

Table 3 Components of multiplex PCR system(20 uL)

Reagent (ub) Volume Note
10 X PCR buffer 2.0 Mg?t free
dNTP Mix 1.6 2.5 mol/uL
Mg?* 1.2 25 mmol/L
Primer F(1~5 group) 2.6/2.4/1.5/2.2/1.6 0.033 pg/uL
Primer R(1~5 group) 2.6/2.4/1.5/2.2/1.6 0.033 pg/uL
Taqg polymerase 0.2 5 U/uL
Total DNA group 2.0 50 ng/uL

water(1~5 group)

7.8/8.2/10.0/8.6/9.8

Exterminated bacterium super pure water

1.5 18
Cervus2. 0 (Al- 3100-Avant
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1 BM 830
bmm BM ;1.3 1.3 ;233 233 ;3 Green ,
Fig.1 Result of full — automate Genescan and Genotyping of microsatellite DNA markers in 830 individual

bmm means BM breed female chicken; 1.3 means the 1 and 3 primer pairs combination; 233 means the sample

number of individuals, 3 Green means the third band in the electrophoresis, the fluorescence color is green.

4~ 5 : MCW0112 0.382; MCW0258
Q) o 0.912; 0.3962,
(2)18 PIC 0. 669, 0.7301,
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Table 4 Polymorphism information of 18 microsatellite DNA markers

Loci K N Hets Homs Ho He PIC Null freq
MCW0331 7 168 72 96 0.429 0.782 0.747 +0.2953
MCW 0294 5 100 3 97 0.030 0.658 0.619 +0.9121
MCW0289E 10 162 98 64 0.605 0.785 0.763 +0.1276
MCW 0258 15 176 110 66 0.625 0.921 0.912 +0.1905
LEIO106 7 144 47 97 0.326 0.623 0.591 +0.3224
MCW0068 9 169 131 38 0.775 0.842 0.819 +0.0386
MCW0168 6 130 10 120 0.077 0.428 0.408 +0.7035
MCW0313 12 151 70 81 0.464 0.867 0.851 +0.3045
MCW 0254 4 133 68 65 0.51 0.741 0.690 +0.1820
MCW0208 9 153 57 96 0.373 0.822 0.796 +0.3749
MCWO0177 6 164 72 97 0.439 0.750 0.709 +0.2515
LEIO134 5 146 65 81 0.445 0.592 0.532 +0. 1405
LEIO146 8 144 66 78 0.458 0.728 0.684 +0.2228
MCWO0154 7 158 20 138 0.127 0.764 0.724 +0.7161
MCW0128 7 167 33 134 0.198 0.780 0.747 +0.5959
MCW0036 8 152 42 110 0.276 0.404 0.391 +0.2072
MCWO0112 3 131 50 81 0.382 0.446 0.382 +0.0814
MCW 0200 6 149 88 61 0.591 0.722 0.676 +0.0890
Mean 7.444 149.8 61.22 88.89 0.396 2 0.703 1 0.669 +0.3198

:K iN ;Hets ;Homs sHo
sHe ; PIC ;Null Freq .

Note: K means the number of alleles; N means the total number of alleles in the population; Hets mean the number of the Heterozygosity indi-
viduals; Homs means the number of the homologous individuals; Ho means the heterozygosity observed; He means the heterozygosity expected;

PIC means the Polymorphism information content.

5
Table 5 Alleles and allele frequencies of 18 microsatellite DNA markers

Loci Alleles(bp) and allele frequencies
MCW0331 211(0.3036) 213(0.2768) 215(0.0357) 217(0.1875) 219(0.0327) 221(0.0982) 227(0.0655)
MCW0294 308(0.1700) 310(0.0750) 314(0.1200) 316(0.5350) 318(0.1000)

MCWO0289E  210(0.0340)  212(0.4043)  214(0.1512)  216(0.0340)  218(0.0278)  220(0.0895)  222(0.0679)
226(0.0833)  228(0.0864)  230(0.0216)

MOW0258 142(0.1165)  148(0.1080)  150(0.0455)  152(0.0369)  164(0.0227)  168(0.0653)  170(0.0710)
172€0.0199)  174(0.1136)  176(0.0938)  182(0.0653)  184(0.0852)  186(0.0455)  190(0.0284)
192(0.0824)

LEI0106 284(0.0243)  286(0.0729)  290(0.0417)  292(0.5799)  296(0.1701)  298(0.0660)  302(0.0451)

MCW0068 169(0.1568)  171(0.0414)  173(0.0592)  175(0.2337)  179(0.0237)  181(0.0266)  183(0.1657)
185(0.0976)  191(0.1953)

MCW0168 106(0. 1000 108(0.74620 110(0.0615) 112(0.0308) 114(0.0385) 120(0.0231)
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Loci Alleles(bp) and Allele Frequencies

MCWO0313 218(0.0530) 220(0.1325) 222(0.0993) 224(0.1358) 226(0.0563) 228(0.0828) 230(0.0662)
236(0.0265) 250(0.0199) 252(0.2649) 254(0.0364) 270(0.0265)

MCW0254 108¢0.2105) 110(0. 1842) 112(0.3120) 114(0.2932)

MCW0208 218(0.1405) 220(0.2614) 222(0.0392) 224(0.2549) 226(0.1275) 228(0.0817) 230(0.0392)
234(0.0327) 236(0.0229)

MCW0177 289(0.1707) 291(0.1951) 293(0.3811) 297(0.1951) 299(0.0335) 317(0.0244)

LEI0134 291(0.0342) 293(0.5685) 295(0.0514) 297(0.2808) 299(0.0651)

LEIO146 250(0.3681) 252(0.3507) 254(0.0694) 256(0.0799) 262(0.0313) 264(0.0243) 270(0.0417)
278(0.0347)

MCW0154 166(0.1899) 168(0.3006) 170(0.0190) 172(0.3133) 174(0.0570) 176(0.0981) 178(0.0222)

MCW0128 164(0.0509) 166(0. 1647) 168(0.2126) 170(0.1347) 172(0.3533) 174(0.0240) 176(0.0599)

MCW0036 152(0.0230) 158(0.0197) 160(0.0724) 162(0.0230) 164(0.0461) 166(0.7664) 168(0.0296)
174(0.0197)

MCWO0112 266(0.0534) 268(0.7023) 270(0.2443)

MCW0200 234(0.0738) 236(0.3826) 238(0.0906) 266(0.0403) 268(0.3356) 270(0.0772)

A.B.C:eevee M.N.O ; o

Note: The alleles of each maker list according to the sequence that assigned from small to large; the number in parentheses means the allele fre-

quencies.
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