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Polymorphism analysis of microsatellite marker of Beijing white-feather
quail

PANG You-zhi, BAI Jun-yan, ZHANG Xiao-hui, ZHAO Shu-juan, WU Sheng-jun, YU Mei-qin, XU Hua-wei
(College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471003, China)

Abstract: To reveal the genetic structure of Beijing white-feather quail at molecular level and to provide new evi-
dence for the evaluation, protection and utilization of genetic resources of Beijing white-feather quail, the genetic diversity
of Beijing white-feather quail population was analyzed with 9 microsatellite markers using PCR amplification, polyacrylam-
ide gel electrophoresis. Totally 43 alleles were detected in 9 microsatellite markers GUJ0023, GUJ0028, GUJ0029,
GUJ0057, GUJ0059, GUJ0063, GUJ0077, GUJO0OS3, GUJO097, 4.777 8 for each marker on average. The average het-
erozygosity is 0.704 6, the average polymorphism information content (PIC) is 0.658 7 and the average effective allele is
3.613 5. Except for marker GUJO063 ( PIC =0.463 9) which was moderately polymorphic, the other 8 microsatellite
markers showed high polymorphism which could serve as the effective genetic markers to analyze the genetic diversity of
Beijing white-feather quail. Only GUJ0023 and GUJ0029 achieved the genetic distribution satisfying Hardy-Weinberg law in
the white-feather quail population, while the rest markers significantly deviated from the Hardy-Weinberg balance (P<
0.01). The genetic disequilibrium might be associated with the small group conservation of Beijing white-feather quail in

recent years.
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Table 1 Information for 9 microsatellite loci

PR HERL 7
1 PRSIk

1.1 ##

111 #F&kSE  ERpERHE R ER K, L
i 80 HACHT P4, A FLC ESR ML 2 ml, ILAE
KRG TR A AT (ACD) HTHE, LI © ACD 46 : 1
(PRBLEL) . =20 CUKEE TP IRAT 75

1.1.2 3lapegsk R A ME PSP SOk ik
AN B R B Z DA 4 DNENFEE T
PRI DR A B T 9 Ak 19t i R e 4 SRy AR Tk
R RRRR L (R 1) o 5IWFIE B TAY)
TREABRAFEG K.

WhE  mwl SIREH] (5 3") RIWE  gan  m
GUJ0023 (CA)TTA(CA)11 GAGAGGTACAGCAACACTTTCGTTTCTTTCTGGAGTGTCT 55 AB035833 CJAl14
GUJ0028 (CA)9 TGAACAAAGCAGAAAGGAGCCCTTACCTACATGAAACGTC 55 AB035838 QLO8
GUJ0029 (CA)IICT(CA)2 GAGCATTTCTAGTCTGTCTCATACACAGGCTAAGGAAACC 55 ABO035839  CJAO6
GUJ0057 (CA)I12 GGAATGGAAAATATGAGAGCCAGGTGTTAAAGTCCAATGT 60 AB063125 QLO3
GUJ0059 (CA)10 GACAAAGTTACAGCTAGGAGTAGGTGCGAAAATCTCTGAC 50 AB063127  CJAOS
GUJ0063 (CA)7CT(CA)2CT(CA)7 GCTCAGGTTCTCAGCTGATGGGGAGAGATCAAGGGAACAG 55 AB063131  CJAO2
GUJ0o077 (CA)8 TATAAGATGGGGAGTGGCAGATTTTGCTGACCCCCTTCTG 56 AB063145  CJAO1
GUJ0083 (CA)11 CCATCTCTGTGCCTTTCCAAGCTGAAAACATTGGGCGTAG 58 AB063151 QLIO
GUJ0097 (CA)14 GGATGCTCAGTGTGGAAAAGGAGCAAGAGGTGAGTGTTTC 58 AB063165 CJA14
1.2 A% i ERRAR Y 5 TR AN IR ORAE 40 #r . AR
1.2.1 PCR R B 4&# PCR KWK ZR B FrifE pBR322DNA/ Msp IMarker , 46 i 2543 3[R | BE R

12.50 wl, Hrf ddH, 0 8.65 wl, 10xBuffer 1.25 pl,
Mg®* (25 mmol/L) 0.75 pl, DNA #i#x 0.50 wl, [,
T4 0.50 pl (10 mmol/L) ,dNTPs 0. 25 ul,
Taq T 0. 10 wl, PCR ¥ 3%/ W F2J¥ .95 °C TiAs 4 3
min ;94 CASME45 s MR 1 1R KEEIR K60 s,
72 CHEAH 60 s, 30 WRAEH ; fe )5 72 C LEAH 12 min,
4 CIRAE

1.2.2 &3 = el R MR st I vk 33
FZHIHIL. OXTBE LUK 22 M e i B 1% iR EE i
HEATRGIN . DL DNA marker I {EXTHR 7558502 5t oA
I EIREE R S A B S 1T H 2 AR AR
HEAT 8% ARSI G THEIE BRI HL DR AGIN 120 V HLYK 2 h

JIN B S P T R L PR 4 AR S PR R
1.2.3 %ito#r s EYEHSY POPGENE
(Versionl. 32) 73 A f A~ P A 1) 2 545 B &% i
(PIC) AN EEFE(N,) REHE(H),

2 45 B

2.1 D EEFEERAGERRERBEREQNLESR

9 AN TR I P R AR L 5t SR A B B AR R 3 B
AW 0 2280, o il TR B GUJjo028 Fi
GUJ0029 HipkFZE R ILE 1 F 2, W1 K2 nT L)
FHRM TR SEEE GUJ0028 F GUJ0029 BA F &
FEA N
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1 2 3 4 5 6 M 8 9

1.4.15. 5 F#Y 185/185;2.5.10 .11 .13 . FEFH # 185/175;3 .6 .8,

14, 3N 18018039 12 #:H I 175/175,

E1 MIBEEREE GUJ002S i) PCR P4 ik E

Fig.1 Banding patterns of PCR product of GUJ0028 microsa-
telite

1 2 3 4 5 6 M 8 9 10 11 12 13 14 15

1.5.9:3HA 160/165;2 . FE A 147/160;3 . FEF A 1501505

4 . FEH A 147/165;6; 3 F A 165/165;8 ; 3£ F A 165/175;10,

11,14 2 H A 160/175 ;12 . A 1757175513 (15 HH AL 170/

175,

B2 HIEEEREEE GUJ0029 i PCR F=4 8 ik E

Fig.2 Banding patterns of PCR product of GUJ0029 microsa-
telite
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Table 2 Allele size and frequencies of 9 microsatellite loci

2.2 WIEEMERHBRERME

O A T2 5 DR 7 A T 1 2P 108 3 A e Ay
D% 43 S0 HE P-4 A L RO 4. 777 8 (3%
2) . Hrf GUJ0023 . GUJ0029 .GUJ0077 K5I 5] 6
ANRENL LA SEDR By 5o 219 ~ 244 bp (147 ~
175 bp.260 ~ 285 bp; GUJ0028 . GUJ0057 . GUJO097
PIREINE] 5 AL FE R B oo 160 ~ 185
bp 147 ~170 bp 130 ~ 170 bp; GUJO83 ¥ £ 4 4>
Zfp F N, FE B 130 ~ 155 bp; GUJ0S9
GUJ0063 ¥k 3] 3 A~ Fe A, 56 5 7 Be 4y il ol
240 ~246 bp 242 ~246 bp,

o TR A 25 GUJ0023 . GUJ002S . GUJ0029 .
GUJ0057 .GUJO059 .GUJO063 .GUJO077 .GUJO083 Fil
GUJ0097 FEAL BT RIS S8 A b 23 5l 15,1215,
13.9.4 .14 .9 17 FEEHE K GUJ0023 . GUJOO2S
GUJ0029 . GUJ0057 . GUJ0059 . GUJ0063 . GUJOO77 .
GUJ0083 F1 GUJ0097 At 5 B R 43 3l Ry 240, 170
175 160 246 244 280 147 155 ALK 4 51 H
242/238 185/170 .175/160 . 162/162 ,246,/246 244/
244 280,280 ,147/147 .155/155,

pomwme 00N - p y O : ; ;
GUJ0023 F/N(bp) 219 230 238 242 240 244
LB 0.150 0 0.075 0 0.2333 0.2250 0.283 3 0.033 4
GUJ0028 F/M(bp) 160 170 175 180 185
i 0.250 0 0.286 8 0.088 2 0.213 2 0.161 8
GUJ0029 K/ (bp) 147 150 160 165 170 175
i 0.063 8 0.1277 0.287 2 0.138 3 0.053 2 0.329 8
GUJ0057 K/ (bp) 145 147 155 160 162 170
LB 0 0.153 8 0.096 2 0.352 6 0.326 9 0.070 5
GUJ0059 F/IN(bp) 230 238 240 242 246
i 0 0 0.086 7 0.146 7 0.273 3
GUJ0063 K/N(bp) 242 244 246
i 0.238 8 0.6343 0.126 9
GUJ0077 K/ (bp) 260 265 270 275 280 285
i 0.2250 0 0.200 0 0.133 3 0.3250 0.116 7
GUJ0083 K/ (bp) 130 140(B) 147 155
LB 0.025 6 0.166 7 0.423 1 0.384 6
GUJ0097 K/ (bp) 130 147 155 160 170
i 0.1119 0.2313 0.477 6 0.1119 0.067 3
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2.3 WIEERENEAZSGENSSERSE
3 AT LAE Y, ZE 05T R 6 58 A b A T
BB GUJ0023 23547 8 5 & AR H L
A=A B I, 40 o 0.751 9, 4.659 8 Al
0.785 4, 9 M LI E (PR B BE A P 3 2

R3 IMUIENENERY STEREQE ARSNERY A E

BAE R AR A REL AR IR BN
0.658 7.3.613 5.0.704 6, GUJ0023 Fl GUJ0029 TE
FPES RS IR B X N T X6 o L A5 5 I IR P A
SEHE, LA i 2 e e - LA AT R

Table 3 Number of alleles, polymorphism information content ( PIC) , effective alleles and heterozygosity of 9 microsatelliate loci

S PR e A PR ZEFEREE AR R P A AN P!
GUJ0023 6 0.751 9 4.659 8 0.785 4 33.81
GUJ0028 5 0.739 1 4.460 3 0.775 8 93.44
GUJ0029 6 0.733 1 4.280 8 0.766 4 28.34
GUJ0057 5 0.686 1 3.716 1 0.730 9 72.57
GUJ0059 4 0.597 8 2.8810 0.652 9 124. 86
GUJ0063 3 0.463 9 2.103 0 0.524 5 67.59
GUJ0077 5 0.736 4 4.393 7 0.772 4 142.74
GUJ0083 4 0.573 0 2.8137 0.644 6 73.84
GUJ0097 5 0.647 2 3.213 4 0.688 8 38.37

3 i ICHESE T IEEES P RE IR B AL A P 2

AR BOR 265 B B, S TL A
P A S R 2 R A B R B, AR
A7 35 PR BICRSHZ S0 i o 100 281 %) 46 A7 i PRI 1 446 X6 4, 3@
R VA P B NG S 8 e D N s ST
TEPRICAEIL 5T PRS2 A b oA R0 7 i PR
JNH2.103 0, Fe ik4. 659 8, et 9 ANk TR bk
CH AN LR AR Th A A A3 5

ZBER SR (PIC) R EFA N B E2E
PERIFRARFEDR | 24 PIC =0. 50 3¢ B13% 5L [H Ky s
JEZ I E 0. 25 < PIC<0. 50 W 3 W 12 35 R )8 oy
o AR BER |, PIC<0. 25 I 2 B2 35k R e 4y i 3
AR FENED, KR FBBRT U063 (PIC =
0.463 9) TEAC I F P RS S BEAAR Ay vh B 2 28 PR R I
JEAN , A 8 ANl T 35 IR JRE 347 Sy v i 2 A L TR
FWiX 8 M TR PRIC I AT LME b mt F P a8 2 7
PRI BGR L PRC T I8 E ZREE 0T

WL AR A BE RN TE R TR I R 24 A Mk
R B OB, S Il 0 B R R DA 7 R R v 3
AR SRR, 22 B Rk, SRR N s 1% Z Rk
SRR oA SR B R A, S TR A P st A5 AR
SRR/, RMEEED HFERER 9 g DR

JEH0.709 6, F-Y) 2545 B F & ~0. 663 9, 1 AMf
eI PR R e B MR RS '
HM0. 704 6F10. 658 7, AT LLF H A6 5T R 68 58 1
75 S A B AT T ) 8 9 2 3K RT R 5 A e 1 2P
JIT 32 B e IR R BE AR OC o AU P SPI 28 ph 5) fif
EE LR B 2450 H 20 &4, LEWES
SIS BRI AT LUE PR 1k 1Y 22 5 78 FrtE 52 1Y
9 AN T R b, G 5 RS S HE GUJ0023
GUJ0028 . GUJ0029 ., GUJ0057 . GUJ0059 . GUJOO63 .
GUJ0077 .GUJ0083 FI GUJ0097 I [K J&E 1t #4v ik [ 43
Wk 240 170 175 160 246 244 280 147 155 ;T 4}
BEGY ESBR GUJ0063 F1 GUJ0083 Wi~k A i 5 b 5t
P P18 58 5L AR ] 9 DL 3 R A0 oAt 7 S T2
S EEE SR & A T ARk X o n AT A
IS 55 DR 48 39 4y B alifb J5 R AR T — RE R AR
Ak, 1 ELX R AR AETE Bai 251" b ) ff 48 28 11 575 — Fif
P a5 A48 R —vp [ BRI 5 A A 5T Hh A 2 S
A, RS IRGE T e S S AR R 12 AN
TBRZEMNE, AU 9 ME T ETE 5 A
( GUJ0023 . GUJ0057. GUJ0059. GUJO063 Fi
GUJ0097 ) 55 JH: 5 DA Az A8 [], H e 00 281 A 556 X 80
H, b A 3 4 Frid ( GUJ0057 . GUJ0063 Fil
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BEARRAG KIS, A 40 356 DR JAE gl ] 4G I AS 3] 4 3 25
PEBER , Baker 25 35 RGN AR S FPEE, A T
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