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Study on the relationship between microsatellite markers and
egg quality traits in Wenchang chicken
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Abstract: [Objective] The research was to try to find microsatellite markers related to egg quality and
make preparation for MAS on egg quality. [Method] 20 microsatellite markers were selected to detect the
gene loci of 40w Wenchang chicken breeds. The eight egg traits (including egg weight, shell weight, shell
thickness, shell strength, haugh unit, egg shape index, yolk weight, yolk color ) were tested in 140 Wen-
chang chicken individuals. The relationship between microsatellite loci and Haugh unit, egg weight, shell
strength was screened by correlation analysis. [Result] The results showed that the mean polymorphism
information content (PIC) was 0. 617 and the mean heterozygosity (H) 0.190—0. 784 in 20 microsatellite
sites. The highest H was in LEI0086 and the lowest in LEI0229. The markers related to Haugh unit (HU)
at 40 weeks were MCW0239 on Chromosome 2 and MCW0260 on Chromosome 4. LEI0086 on Chromosome
2 had an effect on egg weight (EW) and the markers related to shell strength (SS) at 40 weeks was
LEIO121 on Chromosome Z. [Conclusion] These results could provide basic molecular data and scientific
basis for indirect choice of egg quality.
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Table 1 Information of 20 pairs of microsatellite primers in Wenchang chicken

JE AL PRI {7/ cM EiFEH/ bp JEE Air PRI fL /M i FEH /bp

Locus Chr Location Range of allele Locus Chr Location Range of allele
ADL0309 Chr 2 92 104~123 ADL0260 Chr 4 228~234 114~144
MCW0131 Chr 2 102 201~217 MCWO0085 Chr 4 231 273
LEI0O086 Chr 2 110~117 232~285 ADL0201 Chr Z 87 140~154
ADLO0176 Chr 2 116 184~213 MCWO0154 Chr Z 95 171~193
MCW0239 Chr 2 115~143 158~170 LEI0229 Chr Z 103 201~217
ADL0217 Chr 2 113~137 160~182 MCW0246 Chr Z 100 230~238
MCW0191 Chr 4 200 202~232 MCW0241 Chr Z 100 272~278
ADL0240 Chr 4 205 176 ~204 MCW0294 Chr Z 108 306~317
MCW0122 Chr 4 210 267~277 LEIO111 Chr Z 141 112~140
LEIO119 Chr 4 208~220 97~123 LEIO121 Chr Z 131 220~238

1.2 IBEEZE DNA R

T 287 H e #w kR S ML AE 1~2 mL, JF R 3T
BE R HIH LBy /7 7R SR R R 2 DNA, X 3 ]
20 DNA MR FE A7 5E 5 45 .
1.3 EFEZH DNA B PCR § 1

PCR [ W K % 25 pL. J ot DNA 50 ng,
10X buffer 2. 5 uL,dNTPs 0. 2 mmol/L,5[# 4 5
pmol/L,Mg** 2.0 mmol/L,Tag DNA B4 1 U,
PCR I A :95 CHIZEHES min; 94 CAEPE 45 s,
45~68 'C (MR 451> 51 4y 1B Kl B2 T ) &2 4
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Table 2 Genetic parameters of the 20 microsatellite analyzed in Wenchang chicken.

JAE AT EXIVE e b G & Ve 9k JEE AL B EC A RS R 4L .

Locus na ne pic H Locus na ne pIc H
ADLO0176 8 4.73 0. 685 0.737 ADL0240 3 2.52 0.524 0. 607
MCWO0122 3 2.34 0. 480 0.576 MCW0246 3 1.99 0.378 0.499
ADL0201 3 2.24 0. 457 0.557 ADL0309 3 2.58 0.536 0.616
MCW0294 4 3.61 0.673 0.727 LEIOI11 4 3.58 0.671 0.724
MCW0241 4 3.21 0.631 0.692 ADLO0217 3 2.48 0.525 0. 600
MCWO0131 2 1.99 0. 374 0.501 MCWO0191 3 2.76 0.566 0.641

LLEI0086 9 4. 35 0.737 0.784 MCW0239 4 2.49 0.530 0. 601
LEIO121 5 3.13 0. 547 0.623 LEI0229 3 1.23 0.178 0.190
MCWO0154 3 3.00 0.593 0.670 MCW0085 4 3.54 0.668 0.721
LEI0O119 4 2.95 0. 605 0. 664 ) Mean 3.95 2.78 0.617 0.543
ADL0260 4 3.87 0. 694 0. 745
xR3 NEBARERBANFEREKBMHILER
Table 3 Comparison on Haugh unit among different genotypes in Wenchang chicken
JAE 57 E-YisE] FEARL I G B T o 2

Locus Genotype Sample number Haugh Unit S.D

DE 2 75.78 b 3.43

EF 3 82.95 ab 2. 86

EG 3 84.36 a 1.17

DF 20 85.53 a 1.48

BF 52 85.61 a 1.24

ADLO0260 AB 19 85.77 a 1.21

FG 22 86.15 a 1. 44

CD 14 83.04 b 3.48

AC 85 85.57 ab 3. 30

CcC 16 86. 37 ab 3.46

BC 4 89.48 a 3.99

T« [ B 5 AR b R B R 22 7R B2 (P>>0. 05) b AR ERE 5 R R 2 57 1 3% (P<C0.05), TR,

Note: The Values followed by the same letters show the difference is indistinct(P>>0. 05) . the different letters followed show the difference

is distinct(P<20. 05). The same with below.
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Table 4 Comparison of egg weight among different genotypes in Wenchang chicken

JAE AL Fk [A 7 PEAEL EE/ g b 2%
Locus Genotype Sample number Egg weight S.D
BE 2 39.75 b 2.66
Al 4 41. 95 be 2.23
DG 3 42.13 abc 2.38
AC 6 42.13 abc 2.06
AD 4 42.78 abc 2.23
LEIO0S6 DF 3 43.18 abc 2.38
BD 49 43. 23 abc 1.74
BG 15 43.77 abe 2.38
BF 3 43.77 abce 2.38
AG 14 43.77 abc 1. 86
BC 3 44,43 abc 2.38
AB 8 44,44 ac 1.98
CD 7 45.79 a 2.01

ME/N_Fentr. G2 | LB, Z QiR T BD A1 CC Jk RIS R Y 85 7 o B 2 8 . HL
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Table 5 Comparison of shell strength among different genotypes in Wenchang chicken
JAE AL e PR Y FEAEL E5eomE/ (kg « em™ %) T e 2
Locus Genotype Sample number Shell strength S.D
DE 13 4543 b 551
BC 4 4 972 abc 702
CD 77 4990 be 483
LEI0121 AC 9 5 026 abc 584
AB 5 5 028 abc 764
BB 3 5533 abc 698
CE 2 5 649 abc 480
BD 6 5 735 ac 634
CcC 2 6 501 a 875
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