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Table 1. Descriptive statistics of the body weitghits in four under study breeds

Breed

Trait Chahua (g) Silkie (g) Langshan (g) Beard (g)

Mean (g) £SD Mean (g) £SD Mean (g) £SD Mean (g) £SD
Birth -weight 219+15 244+1.9 35.7+23 3%.8.5
BW1 46.7£4.2 495+53 66.8+5.3 66.6 + 6.9
BW2 73.4+87 76.8+8.3 126.2+11.4 127.6 £14.3
BW3 113.9+15.6 119.2+17.4 201.9+18.4 2092788
BwW4 159.1 £ 24.6 153.4 +24.8 299.7 +30.3 31443+
BW5 211.4+33.3 221.7+39.1 391.5+44.0 4276315
BW6 2779442 283.2+49.8 482.9 +58.0 538300
BW7 349.4 +55.6 341.6 +64.5 582.7 £82.5 680R24.4
BWS 396.3 + 67.8 4149+ 84.4 701.3+£99.1 803811.6
BW9 471.4+82.6 485.6 + 97.6 859.6 + 119.0 96515%.6
BW10 547.7 + 96.3 569.5+111.4 1005.7 £ 140.4 1991197.0
BwW11 613.7 +112.0 628.4 +126.9 1125.2 +172.7 712@ 214.5
BwW12 689.9 + 127.0 700.5 + 143.7 1262.5 + 204.8 5186 239.2
BW13 7409+ 131.1 768 £156.3 1334.7 £227.1 1336242.8
BW14 791.9 +139.6 828.6 +164.4 1471.6 £ 250.5 2154 251.8
BW15 817.2+143.9 844.8 + 169.7 1581.9 £ 277.5 716% 240.7
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Table 2. Gene set enrichment analysis significaiftty0.01) associated with body weight

GO ID Term (GO hierarchy level) No. genes inthe GO No. significant FDR
term genes

Biological process

G0:0006099 Tricarboxylic acid cycle 27 19 4.33E-02

G0:0010720 Positive regulation of cell 42 26 4.32E-02
development

G0:0050793 Regulation of developmental process 125 62 3.12E-02

G0:0045597 Positive regulation of cell 49 30 3.05E-02
differentiation

G0:0051130 Positive  regulation of cellular 54 32 3.42E-02
component organization

G0:1901135 Carbohydrate derivative metabolic 262 115 3.38E-02
process

G0:0048856 Anatomical structure development 320 139 2.34E-02

G0:0006464 Cellular protein modification process 433 242 1.49E-03

Molecular Function

G0:0008092 Cytoskeletal protein binding 377 159 6E-02

G0:0004674 Protein  serine/threonine  kinase 343 160 7.11E-04
activity

G0:0003690 Double-stranded DNA binding 98 13 3.893E-

Cellular component

G0:0030054 Cell junction 130 65 1.30E-02

G0:0034703 Cation channel complex 91 46 3.80E-02

PANTHER Pathways

P00018 EGF receptor signaling pathway 133 67 122E-

P00052 TGF-beta signaling pathway 104 52 2.74E-02

P00021 FGF signaling pathway 119 58 2.60E-02

Reactome pathways

R-CEL-446203 Asparagine N-linked glycosylation 259 116 3.10E-02
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Table 3. Enriched (DAVID Enrichment score ES>2)dtional clusters of Gene Ontology (GO) biological
processes (BP) and molecular functions (MF)

Annotation Cluster 1 Enrichment Score: 2.96 Count P-value Benjamini

INTERPRO Myosin tail 2 3 7.9E-5 5.7E-2

GOTERM_CC_DIRECT myosin complex 10 2.2E-4 3.6E-2

UP_KEYWORDS Myosin 8 4.3E-4 1.5E-1

INTERPRO Myosin head, motor domain 6 3.2E-3 1.6E-1

GOTERM_MF_DIRECT motor activity 5 8.8E-4 7.0E-2

UP_KEYWORDS Motor protein 9 7.9E-2 6.4E-1

Annotation Cluster 2 Enrichment Score: 2.31

GOTERM_BP_DIRECT lipid homeostasis 7 8.4E-4 9.2E-1

GOTERM_MF_DIRECT fatty-acyl-CoA binding 7 2.2E-3 8.2E-1

KEGG_PATHWAY PPAR signaling pathway 8 5.0E-4 8.5E-2

GOTERM_MF_DIRECT acyl-CoA dehydrogenase 5 6.6E-3 9.7E-1

activity

Annotation Cluster 3 Enrichment Score: 2.14

GOTERM_MF_DIRECT phosphatidic acid binding 6 5.1E-3 8.6E-1

GOTERM_MF_DIRECT phosphatidylinositol-3,5- 7 6.4E-3 8.5E-1
bisphosphate binding

GOTERM_MF_DIRECT phosphatidylinositol-3,4- 6 1.9E-2 9.0E-1
bisphosphate binding

GOTERM_MF_DIRECT phosphatidylinositol-3,4,5- 5 2.5E-4 4.9E-1
trisphosphate binding

Annotation Cluster 4 Enrichment Score: 2.09

UP_KEYWORDS Fatty acid biosynthesis 7 2.9E-3 9.8E-1

UP_KEYWORDS Fatty acid metabolism 7 3.2E-3 9.4E-1

GOTERM_BP_DIRECT very long-chain fatty acid 4 5.4E-3 7.3E-1
biosynthetic process

GOTERM_MF_DIRECT fatty acid elongase activity 3 2.1E-3 1.0EO0

KEGG_PATHWAY Fatty acid elongation 6 3.4E-3 9.0E-1
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Abstract

The aim ofthe present study was to conduct a genome wideciatien studies (GWAS) based on gene set
enrichment analysis for identifying the loci assted with body weight in four chicken breeds inahgd
Chahua, Silkie, Langshan, and Beard using the Hkigbughput single nucleotide polymorphisms (SNPs).
Phenotypic and genotypic data were obtained froenRtontiersin online public repository. In this dju the
402 cocks and hens were used with body weight fioto 15 weeks using GenABEL software. The gene
enrichment analysis was performed with goseq R package. In the next step, a bioinformatics y@ialwas
implemented to identify the biological pathwaysfpemed in GO, KEEG, DAVID and PANTHER databases.
Ten SNP markers on chromosomes 15,7, 10, 14,18, 19, 20 and 27 locateth ABCG1, MYOD1, MYH10,
MYH11, MYO1B, MYO1C, MYO1E, MYL1, MYL2, MYL3, SLC2A8, ACACA, ACOX1, ACOX2, and PNPLA2
genes were identified. Some of the genes were faradconsistent with some previous studies andeto b
involved in biological pathways related to body gtgi According to pathway analysis, 17 pathwaysifigene
ontology and KEGG pathway were associated withlibdy weight P<0.01). Among those pathways, the
cytoskeletal protein binding, anatomical structdevelopment and tricarboxylic acid cycle had siigaifit
association with skeletal muscle fiber and metaboliipid traits. In total, this study supported\poeis results
from GWAS of body weight; also revealed additionagions in the chicken genome associated with these
economically important traits. The use of thesalifigs can accelerate the genetic progress in teedbrg
programs.
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