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A Genome-wide Association Study of Market Weight Using
Four Statistic Models in Jinghai Yellow Chicken
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Abstract: The aim of this study was to conduct a genome-wide association study (GWAS) using
four statistic models to identify the single nucleotide polymorphisms (SNP) associated with 16-
week-old body weight of Jinghai Yellow chicken. 60KSNP chips and four statistic models was ap-
plied to analyze the associations between different genotypes and body weight at the age of 16
weeks (BW16). The four models included two line regression models, generalized linear model
(GLM) and mixed liner model (MLM). The result showed that although the numbers of significant
SNPs (P<C0. 05) identified by the four models were different,each of them had its merits. Therefore, dif-
ferent models should be selected for different purpose in practice. Twenty significant SNPs (P<C0. 05) af-
fecting on BW16 were identified. They located on chromosome 1,4,19,25 and Z,respectively. And the re-
gions of 50. 6-53. 6 Mb on chromosome 1 and 33. 6-44. 8 Mb on chromosome Z were the concentrated ar-
eas containing more significant SNPs. Moreover,some of the significant SNPs (P<C0. 05) located in the
quantitative trait loci (QTLs) in previous papers reported. Finally,17 candidate genes were identified and
the functions of FAM184B, NCAPG and NLK were discussed. All these present results would benefit

the researches of chicken molecular markers.
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Table 1 Statistics of body weight at the age of 16 weeks
PR Trait i KM Max % /ME Min ¥ Average  IEA 44 P {H Normal distribution
AF #e i /g Unchanged 1502 725 1121. 36 0. 005
A5 5 Changed 2.39 —3.71 —0.03 0.697
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TUFGF (1 i % SNPs FEAGL & 7 HoAth 3 FlfE 8 1 25
BH LRM I BERIAR 2] T 1 ANFEA % SNP i
M5 (Gga_rs15855551), [fif LRM I.LRM Il fil GLM

B2 A AH R ) SNPs 3£ 3 4~ (Gga_rs13652021,Gga_
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I BN . Hofth 6 N4y A T 120, 7~175.2 Mb (1
JEEIN . 45 @R 2 4> SNPs 2 57+ 78. 8 Fl
82.1 Mb, 25 2-4Lafk 2 4~ SNPs 4> 3 {3 F 19. 8
20.1 Mb, 1 Z Y& o f& 1 /) 5 4~ SNPs i F33. 6~
44.8 Mb X,

F2 AMERETHEINS 16 AREEXKEER SNPs(P<0.05) RER
Table 2 Significant SNPs(P<C0. 05) identified by four models and their information

LA {5 SNP UARGRES fi'/bp  FA B0/ % LRMI LRMI GLM MLM i 16 ik [
Chromosome Position Effect Candidate gene
Gga_rs13652021 1 50 604 748  C 6.093 LRMI[ LRMI GLM — LOC101752136 Near
GGaluGA016599 1 50 616 709 A 5.179 LRM 1 LRMII - — LOC101752136 Near
GGaluGA017871 1 53413 086 A 5.205 LRMI — — — C1QTNF6 In
Gga_rs13652838 1 53506 335 A 5.177  LRM 1 — — — C220RF33 In
Gga_rs15397087 1 120 766 034 C 4. 88 LRM | LRMII - — LOC101749456  Near
Gga_rs13957061 1 154 795 787 C 5.181 LRMI1 LRMII — — SLITRK6 Near
Gga_rs15468309 1 163 313 850 G 5.087 LRM] — — — PCDHY9 In
Gga_rs13767690 1 163 314 069 C 5.087 LRM] — — — PCDHY9 In
GGaluGA054000 1 171 645 994 G 4.924 LRM1 - GLM — LOC101750152 Near
Gga_rs13973774 1 175 116 535 C 5.388 LRMI LRMI GLM — COG6  Near
Gga_rs14710787 4 78 797 460 G 5.162 LRM] LRMI GLM MLM FAMI184B In
GGaluGA267023 4 82 146 031 G 5.025 LRMT LRMII — — EVC In
Gga_rs15855551 19 9 232 211 A 5.05 — LRMII — — NLK In
Gga_rs16723944 25 1983 015 I 5.177  LRM - - - CGN In
GGaluGA194725 25 2 016 848 C 5.102 LRMI] - - - SNX27 In
Gga_rs14761390 Z 33698406 T 5.125 LRM — GLM — SLC24A2 Near
GGaluGA351178 z 35340 004 G 5.053 LRM] — GLM — CZH90rf85 Near
Gga_rs14015520 Z 44 614 251 G 5.285 LRMI] - GLM — ADAMTS19 In
Gga_rs14015587 Z 44724 842  C 5.285 LRM] - GLM — ISOC1 Near
Gga_rs14015602 Z 44 760 082  C 5.362 LRMI] - GLM — ISOC1 In

FAL A F) 45 i B [
FA. Favourable allele
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1-28 on the x-axis indicate chromosomes 1-28,and 29,30 and 31 indicate LGE22,1.GE64 and chromosome Z, respec-

tively. The low horizontal line shows the potential significant threshold: —logy, (3. 52E-5) ,and the above one shows

the potential significance genome-wide significant threshold: —log;, (1. 76 E-06)
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Fig.3 Manhttan plot of genome-wide association study of four models for BW16
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