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Study of the genetic network that affecting the growth of
pectoralis muscle in Ross chickens under RNA-Seq data
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Table 1. Descriptive statistics for the traits in
Isfahani's native chickens
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Trait N Mean | ol .
Sl e

) Sl L s
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Bw0? 52034 37.75 3.57 9.47
BW8? 46310 820.82 181.96 21.13
BwW12* 42201 1461.37 287.35 19.66
WSM®P 15269 1875.60 211.10 11.25

ASM° 15380 179.26 17.23 9.61
EN¢ 14456 48 13.69 20.43
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Table 2- Summary of reads from high throughput next generation sequencing
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£ o
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DadiCadt e
Mapped reads
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Concordantly mapped reads
ot Ly A5E s il 14,357,292 47,029,073 12,965,304 12,569,816
Mapping rate (%)
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Read min/max/mean length
il Jsb UKJL,: Sl il 50/150/133.3 50/150/133.76 50/150/132.97 50 /150 /133.9
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Figure 1. The percentage of reads mapped to exonic, intronic and intergenic regions.
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Table 3. Some enriched GO and KEGG pathway of DEGs in commercial chickens]

Term Genes

— Lo
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Some Enriched KEGG Pathways for DEGs in commercial broiler
Sols 4z g 5 el &béuw)‘l S

hsa04510

hsa04512

hsa04151

hsa03320

Focal adhesion CAV1, PGF, TNC, ACTN1, ITGA4, MYL12A, COL5A2,
COL5A1, COL4AG6, COL4AS, MYLY, ITGAG, RAC?2,
JUN, COMP, ITGA8, COL6A3, COL6A2, COL6AL,
PDGFRB, THBS1, PIK3R3, COL11A1, FN1

ECM-receptor interaction TNC, ITGA4, COL5A2, COL4AGB, COL5AL, COL4AS5,
SDC1, CD36, ITGAG6, COMP, ITGA8, COL6A3, COL6A2,
COL6AL, THBS1, COL11A1, FN1

PI3K-Akt signaling pathway SGK1, PGF, TNC, FGF16, ITGA4, COL5A2, COL5A1,
COL4AG, COL4AS, ITGAG, COMP, ITGAS8, COL6A3,
COL6A2, PDGFRB, COL6AL, THBS1, PIK3R3,
COL11A1, FN1, CSF1R
PPAR signaling pathway LPL, CD36, PLIN1, SCD, PPARG, FADS2, FABP4, PLTP

4.82E-09

5.56E-09

0.001635

0.011706

Some Enriched GO Terms for DEGs in commercial broiler
ol g 3 s e S5 gladal 351 2

G0:0061061

G0:0003012

G0:0055001

G0:0001525

muscle structure development MEF2B, CAV1, UCHL1, MYBPC3, SOX9, TGFB2, FOS,
COL6A3, NFATC2, LMOD2, COL11A1, CSF1R, EGRL,
ACTC1, LGALS1, CENPF, MSTN, CHODL, RCAN1,
MYOZz2, MYH9, TNNI1, TNNT2, SDC1, ATF3,
COL19A1, ATP2A2, CXCL14, ITGA8, FHOD3, HOPX,
PDGFRB, ADAM12
muscle system process ACTC1, CAV1, PTGS2, ACTA2, MYBPC3, MSTN,
NR4A3, MYL12A, TPM2, DOCKS5, TNNI1, MYL9,
TNNT2, SSTR2, ATP2A2, CTGF, HMOX1, MYH13,
LMOD2, KLF4, CHRNG
muscle cell development ACTC1, SDC1, ATP2A2, UCHL1, FHOD3, PDGFRB,
MYQOZz2, LMOD2, NFATC2
angiogenesis CAV1, NRP1, PTGS2, PGF, FGF16, ITGB2, TGFB2,
CTGF, ROBO1, FAP, HMOX1, CCBE1, PLXND1,
THBS1, RUNX1, FN1, CYR61, COL18Al, TNMD,
MYH9, MCAM, SLIT2, ANXA2, SRPX2, SFRP2, F3,
JUN, PDGFRB, HSPB1, KLF4

2.10E-07

3.02E-04

0.041549137

4.33E-09

Vo) bl ax s 5lie cp 50 L Ols lass -8 Jsdr
Table 4. Hub genes with highest connective degree (degree > 10)

Gene name Degree Module Gene name Degree Module

03 Al 420 Js e 03 A 420 s
JUN 27 1 HSPB1 14 1
EGR1 21 1 COL14A1 14 2
CAV1 21 1 COL6A2 14 2
THBS1 21 2 CD36 13 1
ITGA4 21 2 COL5A1 13 2
RUNX1 19 1 COL6A3 13 2
ITGB2 19 2 ACTA2 13 3
ITGA8 18 2 LUM 12 2
PPARG 17 1 HMOX1 11 1
SGK1 16 1 SNAI2 11 1
SDC1 16 2 ATF3 11 1
COMP 15 2 - - -
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Figure 2. The PPI network and three significant sub-networks
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Abstract

Native chicken breeds are important genetic resource and well adapted to the local
environmental conditions. However, growth rate and feed efficiency of these breeds are not
appropriate. Comparative studies of commercial and native chickens provide an
opportunity to characterize the biological basis of differences between them. Here, RNA-
Seq technology was used to investigate differences in the transcriptomes of breast muscle-
related genes and associated pathways between Ross and Isfahani's native breed. In this
study, 200 birds of the Ross 708 strain and 200 native chicks of Isfahani native were reared
in a similar standard management and feeding manner. In analyzing RNA-Seq data
between two experimental groups, the gene expression profile was compared in 4 chicken
breast samples of 28 days of life of the chicks. Statistical comparison of the gene
expressions in two groups revealed, 606 significantly DEGs (differentially expressed
genes). In commercial breed, 357 DEGs were upregulated and 249 down-regulated, P-
adjusted < 0.05). PPI (Protein-protein interaction) network of DEGs (up regulated in
commercial) was constructed and 267 genes were included in the resulted PPI network of
which 75 genes were identified in the form of three modules with a maximum level of
significance. Gene ontology studies showed that all three modules played an effective role
in the growth of pectoralis muscle and their hub genes with maximum degree were JUN,
EGR1, THBS1, ITGA4 and ACTA2.

Keywords: Ross chicken, Gene network, Muscle, Gene Ontology, RNA-Seq
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