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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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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
odd Ly AE il 15,473,010 51,057,061 13,957,738 13,429,922
Concordantly mapped reads
ot Ly A5E s il 14,357,292 47,029,073 12,965,304 12,569,816
Mapping rate (%)
b 45K Aoy 71.96 69.96 73.07 74.59
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

. \yas uw)gﬁb’ Al o)l.o.&/w °)3‘>/k§"‘"“'1} w‘g&ﬁv} (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

s ek anlllas

Srlm bl 5 0 g OVols BT (Js e
Fernandez-Hernando, Yu, Davalos, Prendergast, & Sessa, )
(Chidlow et al., 2009) <ol 40 (2155, 55551 5 (2010
Slasl elgls pae 4w Jgile ol > ooes
Sl sl ke

MMP7 5l Ly oosle oyl dzils s ((MMPS)

Matrix metalloproteinases

Sl ste s Lis 5 o3l gl ool glaos . MMPL7 5 MMP16
Wl ege S sk oo oS5L s Glaale gla b
.(Carmeli, Moas, Reznick, & Coleman, 2004) ..l .

Jlad 3l 5 oo 55lenST 25 a0 placS oen 4 ey 5 Loy
34, L 05t Glols Ll a sl o 5 opl s
Orzed AL edd bl Llg e lemale glazdl (g se
oS L a0 MMPs el gla0s eds 55058
s Slemale Glaygd SLLE GBS 5 Lea glacil
Lph lamaale glad Jdo b Sl ol
O3 s ) odal oy = S sk (Alameddine, 2012)
e Sladsl 3 s ae ez cpl e o 0L JgSle ) sla
5ol LS Gl Sl S

Lles S 5 Glasmale ol gai gl

S e gla, gL sl gl g oS JUN Ols 05 A Jg5le s
L <.l (Inducible transcriptional factors) ITFs ...,
Iy xS FOSL2 05 w eslsls cpl slael 51 s S
ru@wyjjuﬁfé&uyﬂx\j&smwﬁ
ol a5 (activating protein-1) AP-1 ouis Jlad 5,
Sl S5 5 e Jshe glady] 51 3las omile (550
ol pslae (Ameyar, Wisniewska, & Weitzman, 2003)
FOSL2 JUN L o5l KudS Jpams 45 ol
S BS s M S cxse Jsene sk FOS
05 dssbe onl slasl 51 s S .(Weinberg, 1996) & 5
2iS ks (0 ol a3 Sl el fsn s EGRI
N pame &S il (6,505 Sda WOS e s
e el B35 Al s bsles 5L 5 0T Sus
AS o cds 50 OIS Ll S el s 05 ol

el Ay sl S 4y S a5 0 al e 2B S0

rl 25 (CAVL) 35518 Joile onl age slals 5l s (S
33500 3L by Glamaale Gladl 55 o s &S 05
0 V8 el Gl L sy el glasle s
S pdudsis 53 CAVI sl 5,158 sl JUWG 50l glad shos

PPl s 55 (solsme o 0 VL Lodd plulis lads3le s 5lel Dls oot =0 J st
Table 5. Description statistics for identified modules with the highest significance in the PP1 network

Module Size P-value Genes Some of significant GO terms and KEGG pathways
Jsile S|l e o a0 Slagme (o35 s el b 5 b e
RUNX1, HSPA5, CAV1, MMP16, FOSL2, PPAR signaling pathway (P-adj<0.0007),
SNAI2, EGR1, KLF6, SCD, FABP4, PPARG, developmental process (P-adj<5.68E-08),
BMP5, MMP17, CTGF, FBN3, CHGB, RCAN1, | circulatory system development (P-adj <3.74E-07),
A M 1.35E-07 NFATC2, CD36, MMP7, ATF3, CYR61, positive regulation of protein metabolic process (P-
' SERPINH1, ANXA5, HSPB1, HMOX1, JUN, adj<2.60E-06), regulation of apoptotic process (P-
KLF2, ATIC, AQP3, PTGS2, SGK1, ANXA2, adj<3.74E-06), and response to nutrient levels (P-
F3, DUSP5, SOX9, GLIPR2, PLIN1, RNH1, adj<2.90E-06)
LIPG, LPL
THBSL, COMP, COL6A2, TNC, ITGAd, EC_M—re_ceptor interaction (P—adj_<2.09E—19), Protein
COLISAL ITG digestion and absorption (P-adj<2.05E-13), focal
, ITGP2, ITGAS, LUM, ALPL, ) - ) 1
adhesion (P-adj<4.51E-13), PI3K-Akt signaling
COL4AS5, COL4A6, COL6A3, SDCL1, - -
B 23 1.90E-06 pathway (P-adj<1.62E-10), extracellular matrix
COL20AL, COL5A2, COL28AL, COL21AL, organization (P-adj<1.93E-21), collagen metabolic
PLOD2, COL11A1, COL14A1, COL5A1, g ad)<- - Conag
COL6AL process (P—adj <§.3_6E—11) a_nd endodermal cell
differentiation (P-adj <2.13E-7)
tight junction (P-adj<0.006), Hypertrophic
TNNIL, ATP2A2, TNNT2, MYL9, MYBPCS3, Ca{g'_‘;rcﬂi%pggg1(;a%zgé?ezg‘ygt‘:ﬁ';rg(c’g;a(cpt'_o"
c 1 0.000801155 MYLI12A, MYH, /?g,\;éz MYH13, ANLN, adj<2.18E-10), actin filament-based movement (P-
adj<5.29E-7) and muscle structure development (P-
adj<0.005)



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

s ek anlllas

jﬁL@J ‘L;jl—ud ;M 4CJJ.>-L€.A1 BLAS QJ;JA& Lﬁwﬁ.«i\
Achouri, RIDER, VAN ) &S . Ll oSl Py
@ dgd=e OF ol Ol (SCHAFTINGEN, & Robbi, 1997
(Walsh & Sallach, 1965) c.l Cilo (glazabs gl b
O ewalS laanT s 53 ALPL 05 s 5l ol
s (Thur et al.,, 2001) o3 5 <S5 calsee Jl e slacsl
5 Ol 04 ol me g 05 cnl Jsbe gl s
51 S .(de BERNARD, 1982) ol (55,0 by,
RS 5 555l wdas (Bl O (g b i il sladyl b
% 5 PLOD2 o5 .(Krishnan et al., 2012) 5l & Jshe
Csew 9 Sl 9D 9 03 4 ‘;}Lw C)l} J“g'.'.):l" oJu)Lw \J}\ )\
van der Slot et al., 2003) s,ls & SIS glacsl o
IS 1 SIS Pl sl (OIS (S5 gt s 3 et

.(Saha, Ghosh, Konar, Bhattacharya, & Roy, 2005) .S .

(S b Sl L ke oS Oas OlE
ized 5 pseisdkdy Sy n s Gl e S s
ol s Focal adhesion 5 PIBK/AKt sla e OAS Hls jns
saisdy Ayl b L dgsle ol lad e foudly dse Kan e

sl Glazeale
I 505 el g s 05 s ACTAZ paw Jyile o
Shol s Ol oS AS e 05 1 s s s bS]
S ol S ladmmale 53 1) ege Jii oLl oS
Cole Ol b ote (Soeen 5081 W s ot 3158
Helferich et ) s ls O Wi, 5 (glazmals gla b sla B o
G033 5ms paside Sl s gl il 5 455 (@l 1990
35 5 Sk LR lamale DLBLEL 53 Jslle ol
S Bl 5 s s Sl el ol
2y dsile Gl b (e Al b e Glaals
S ol Jasbe pl slael 51 S (TPM2) Y p5smss 5

SosSole 51 e n pl S 0 US 1 W pises s S

Olsee oYL bls ITGA4 5 THBSL 05 55 B Jsile s
(Medullar) ;¥yde 55, S8 G THBSL sy a3
5 QLT St i) Ll ks gladgl b s 5 ey
) e b a5 oo ails SHE s Wil 53555
Tan, Tercero, Arnett, Wang, & Chakraborty, ) Lo !
s ITGA8 JITGA4 L (Integrin) @L"*L';—:J—i»”iﬁ‘ .(2003
5 UK ey ddls sy Jssle ol 55 45 ITGB2
s iSJld adlSw JUl 3 5 e3 g by 5 W sladsts
Danen & ) KLls oS 5l 5 25 b ol cbaasl
sl 3 ITGA4 ous 55158 o5 (Sonnenberg, 2003
Simsl 5 S asals LS (Rosen et al., 1992) 55y
Sheppard, Onken, Rosen, Noakes, & Dean, ) s,ls cJb=s

(1994

sl o B dsdl 5o s Sl pme Sl b0
OIS w5 el sk ol oS5l adilesle s
ks 5 focal adhesion PIBK/AKt s 5 ol i, IS
S Je b Sl il S8 sl ok
5 oY OIS a6 id slaSs s S eSS oSS
o3 ameale U bl Lis 53 ege LB 5 o3y o)l
el e OIS (Engel, Efimov, & Maurer, 1994)
Sl 53 GlS 86 5 ey e 2ol S
et (BL B3 5 Pinsl (e Soxles (ke
Jssl cul)s (Tsang, Cheung, Chan, & Cheah, 2010) L
50 lad Jads) dimdls &S 5 55 SIS 05 4 eoeen
oz 5l &S 5 (8§ ONS) COLAAS O] Lol de
5 <l (basement membrane) wl slis ,ols o 500505
Kihn et ) LT e sl & of csle S gla, 38U 51 S
COL5AL (slaos a3 3l Jol= sla 55, (@l 1981
SIS = () g5 0IS) COLLIAL 5 (0 55 U3)
IS, OIS S A3 Qv dpd 53 5 el s (G b
Ofsn bk Ol SIS el n oedle s s
LUM ALPA COMP (TNC) -oils ki ¢ S5 S ke
s TNC 05 azdls sa= Jssle ol 55 55 PLOD2

LI Olse 4 & LS 0 IS 1y Sk 2ol 85 SIS



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

e B 4K andllae

sls oLas (';ul:_' Rl el s e Sl Hy S
Glizale Sla s sed 5 Olatle (5,8 IS 3 o5 I3k

ERI NG

S S 4w

Sl ar g e male S3L @ kS e a0 Sl addllas
Sl oS sl Ol Olghol eg ax s L OT aslis 5 ol
s 5 aiamle Ady 5 Slay S e slaayl Oy
el O Ols i e as amsr b aslie 3 ()l
03 o LS pl 04 Ol L el oS (gm0
5 PIBKIAKL) b5 5 mla iy L had o S0540en sladnl b
S5 4 = (PPAR signaling pathway) . = e silie
R b g am e Laslis 3 oam e ol A Co
S5 Mol gl b pasie OF b ke sadgile 5
Gl 03w azmale WD) e IS Olgol (e s s
U030l SR 5 Isle 53 55 e lalss 4 il f e
Jodee ol ax s Ol b5 osam 5 Joile aw ja

NGRS

&lw

Achouri, Y., RIDER, M. H., VAN SCHAFTINGEN, E.,
& Robbi, M. 1997. Cloning, sequencing and
expression of rat liver  3-phosphoglycerate
dehydrogenase. Biochemical Journal, 323(2), 365-
370.

Alameddine, H. S. 2012. Matrix metalloproteinases in
skeletal muscles: friends or foes? Neurobiology of
disease, 48(3), 508-518.

Ameyar, M., Wisniewska, M., & Weitzman, J. 2003. A
role for AP-1 in apoptosis: the case for and against.
Biochimie, 85(8), 747-752.

Bottje, W. G., Kong, B. W., Song, J. J., Lee, J. Y,
Hargis, B. M., Lassiter, K., ... Hardiman, J. 2012.
Gene expression in breast muscle associated with
feed efficiency in a single male broiler line using a
chicken 44K microarray. Il. Differentially expressed
focus genes. Poultry Science, 91(10), 2576-2587.
doi: 10.3382/ps.2012-02204

52 oSl s 4 d Bl L ey ammale S il

Ll ) e 8 ameale S a4 nly SlSLEN Loy
S oLkl el (gl (Palmieri et al., 2016) .S
ladshe hmbpe Slaitisn Slanrle 53 S50 5 Jske
ol o3 (SMith, 1963) ol (55,5 s 35 cSlaoale
353 (MYH9 s MYH13) S 0,00 fuise O 35 Lo
ssam Jasle opl 53 (MYLY 5 MYLI2A) S 6 i3 05
S S 55 TNNIL Jgile ol Glads o foge 5 (S - xils
S o IS Glagmale 1S o s | s Sl e A
5ol Oly AS (lamaale la b 53 50 ATP2A2 O cooman
Bldl 5 (3LEl 53 oS AS 0 &S |, SERCA2 ol 2555 5

Periasamy et al., ) > ls cJbts andS g 5 a L udse
S amale 4 ¢ 5 sla b 53 MYBPC3 0 oL, (1999
e 05 ol J(Lin et al, 2013) ol sas 518
ol sl gla s o liSUS oSl olal Sl glesl sl
J.qjdc Dled 4 bbse glaamale ;3 (668l Olantla
sla b el &Sl 4 4= L (Tajsharghi et al., 2010)
el OAS Ol h s m s g8 5l g 5 A 4zl

e S g Sl ps i Gl (S5, YA 5o o)

Carmeli, E., Moas, M., Reznick, A. Z., & Coleman, R.
2004. Matrix metalloproteinases and skeletal muscle:
a brief review. Muscle & nerve, 29(2), 191-197.

Chidlow, J. H., Greer, J. J., Anthoni, C., Bernatchez,
P., Fernadez—Hernando, C., Bruce, M., . . . Sessa,
W. C. 2009. Endothelial caveolin-1 regulates
pathologic angiogenesis in a mouse model of colitis.
Gastroenterology, 136(2), 575-584. e572.

Cui, H.-X,, Liu, R.-R., Zhao, G.-P., Zheng, M.-Q.,
Chen, J.-L., & Wen, J. 2012. Identification of
differentially expressed genes and pathways for
intramuscular fat deposition in pectoralis major
tissues of fast-and slow-growing chickens. BMC
genomics, 13(1), 1.

Danen, E. H., & Sonnenberg, A. 2003. Erratum:
Integrins in regulation of tissue development and
function. J Pathol; 200: 471-480. The Journal of
pathology, 201(4), 632-641.



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

g 4t andlae

O an o 48 52,07

Davis, A. J., & Austic, R. E. 1997. Dietary protein and
amino acid levels alter threonine dehydrogenase
activity in  hepatic mitochondria of Gallus
domesticus. The Journal of nutrition, 127(5), 738-
744.

de BERNARD, B. 1982. Glycoproteins in the local
mechanism of calcification. Clinical orthopaedics
and related research, 162, 233-244.

Dennis, G., Sherman, B. T., Hosack, D. A,, Yang, J.,
Gao, W., Lane, H. C., & Lempicki, R. A. 2003.
DAVID: database for annotation, visualization, and
integrated discovery. Genome biology, 4(9), 1.

Dunning, K. R., Anastasi, M. R., Zhang, V. J., Russell,
D. L., & Robker, R. L. 2014. Regulation of fatty
acid oxidation in mouse cumulus-oocyte complexes
during maturation and modulation by PPAR
agonists. PloS one, 9(2), e87327.

Engel, J., Efimov, V. P., & Maurer, P. 1994. Domain
organizations of extracellular matrix proteins and
their evolution. Development, 1994(Supplement), 35-
42,

Fernandez-Hernando, C., Yu, J., Dévalos, A,
Prendergast, J., & Sessa, W. C. 2010. Endothelial-
specific overexpression of caveolin-1 accelerates
atherosclerosis in apolipoprotein E-deficient mice.
The American journal of pathology, 177(2), 998-
1003.

Guernec, A., Berri, C., Chevalier, B., Wacrenier-Cere,
N., Le Bihan-Duval, E., & Duclos, M. 2003.
Muscle development, insulin-like growth factor-1 and
myostatin mRNA levels in chickens selected for
increased breast muscle yield. Growth hormone &
IGF research, 13(1), 8-18.

Hall, S. J. G., & Bradley, D. G. 1995. Conserving
livestock breed biodiversity. Trends in Ecology &
Evolution, 10(7), 267-270. doi:
http://dx.doi.org/10.1016/0169-5347(95)90005-5

Havenstein, G., Ferket, P., & Qureshi, M. 2003. Carcass
composition and yield of 1957 versus 2001 broilers
when fed representative 1957 and 2001 broiler diets.
Poultry Science, 82(10), 1509-1518.

Helferich, W., Jump, D., Anderson, D., Skjaerlund, D.,
Merkel, R., & Bergen, W. 1990. Skeletal muscle a-
actin synthesis is increased pretranslationally in pigs
fed the phenethanolamine ractopamine.
Endocrinology, 126(6), 3096-3100.

Kim, D., Langmead, B., & Salzberg, S. L. 2015. HISAT:
a fast spliced aligner with low memory requirements.
Nat Meth, 12(4), 357-360. doi: 10.1038/nmeth.3317

http://www.nature.com/nmeth/journal/v12/n4/abs/nmeth.3
317.html#supplementary-information

Kokta, T., Dodson, M., Gertler, A., & Hill, R. 2004.
Intercellular signaling between adipose tissue and

muscle tissue. Domestic animal endocrinology,
27(4), 303-331.

Krishnan, A, Li, X., Kao, W.-Y., Viker, K., Butters, K.,
Masuoka, H., . . . Charlton, M. 2012. Lumican, an
extracellular matrix proteoglycan, is a novel requisite
for hepatic fibrosis. Laboratory investigation,
92(12), 1712-1725.

Kihn, K., Wiedemann, H., Timpl, R., Risteli, J.,
Dieringer, H., Voss, T., & Glanville, R. W. 1981.
Macromolecular structure of basement membrane
collagens: Identification of 7 S collagen as a
crosslinking domain of type IV collagen. FEBS
letters, 125(1), 123-128.

Lin, B., Govindan, S., Lee, K., Zhao, P., Han, R,
Runte, K. E., . . . Sadayappan, S. 2013. Cardiac
myosin binding protein-C plays no regulatory role in
skeletal muscle structure and function. PloS one,
8(7), e69671.

Lohse, M., Bolger, A., Nagel, A., Fernie, A. R., Lunn, J.
E., Stitt, M., & Usadel, B. 2012. RobiNA: a user-
friendly, integrated software solution for RNA-Seg-
based transcriptomics. Nucleic acids research,
gks540.

Muramatsu, T., Hiramoto, K., & Okumura, J. 1990.
Strain differences in whole-body protein turnover in
the chicken embryo. Br Poult Sci, 31. doi:
10.1080/00071669008417234

Oksbjerg, N., Gondret, F., & Vestergaard, M. 2004.
Basic principles of muscle development and growth
in meat-producing mammals as affected by the
insulin-like growth factor (IGF) system. Domestic
animal endocrinology, 27(3), 219-240.

Palmieri, O., Mazza, T., Merla, A., Fusilli, C., Cuttitta,
A., Martino, G., . . . Palumbo, O. 2016. Gene
expression of muscular and neuronal pathways is
cooperatively  dysregulated in patients  with
idiopathic achalasia. Scientific Reports, 6.

Periasamy, M., Reed, T. D., Liu, L. H., Ji, Y.,
Loukianov, E., Paul, R. J., . . . Doetschman, T.
1999. Impaired cardiac performance in heterozygous
mice with a null mutation in the sarco (endo) plasmic
reticulum Ca2+-ATPase isoform 2 (SERCA2) gene.
Journal of Biological Chemistry, 274(4), 2556-2562.

Rosen, G. D., Sanes, J. R., LaChance, R., Cunningham,
J. M., Roman, J., & Dean, D. C. 1992. Roles for
the integrin VLA-4 and its counter receptor VCAM-
1 in myogenesis. Cell, 69(7), 1107-1119.

Saha, S. K., Ghosh, P., Konar, A., Bhattacharya, S., &
Roy, S. S. 2005. Differential expression of
procollagen lysine 2-oxoglutarate 5-deoxygenase and
matrix metalloproteinase isoforms in hypothyroid rat
ovary and disintegration of extracellular matrix.
Endocrinology, 146(7), 2963-2975.

e e


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

o 4 andllae

Saunderson, C. L., & Leslie, S. 1988. Muscle growth and
protein degradation during early development in
chicks of fast and slow growing strains. Comp
Biochem Physiol A, 89. doi: 10.1016/0300-
9629(88)91035-3

Schiaffino, S., Dyar, K. A., Ciciliot, S., Blaauw, B., &
Sandri, M. 2013. Mechanisms regulating skeletal
muscle growth and atrophy. FEBS Journal, 280(17),
4294-4314. doi: 10.1111/febs.12253

Sheppard, A. M., Onken, M. D., Rosen, C. D., Noakes,
P. G., & Dean, D. C. 1994. Expanding roles for o4
integrin and its ligands in development. Cell
Communication & Adhesion, 2(1), 27-43.

Shiojima, 1., & Walsh, K. 2002. Role of Akt signaling in
vascular homeostasis and angiogenesis. Circulation
research, 90(12), 1243-1250.

Smith, J. H. 1963. Relation of Body Size to Muscle Cell
Size and Number in the Chicken 1, 2. Poultry
Science, 42(2), 283-290.

Song, H. K., Kim, J., Lee, J. S., Nho, K. J., Jeong, H.
C., Kim, J,, . . . Park, W. J. 2015. Pik3ipl
modulates cardiac hypertrophy by inhibiting PI3K
pathway. PloS one, 10(3), e0122251.

Szklarczyk, D., Franceschini, A., Wyder, S., Forslund,
K., Heller, D., Huerta-Cepas, J., . . . Tsafou, K. P.
2014. STRING v10: protein—protein interaction
networks, integrated over the tree of life. Nucleic
acids research, gku1003.

Tajsharghi, H., Leren, T. P., Abdul-Hussein, S.,
Tulinius, M., Brunvand, L., Dahl, H. M., &
Oldfors, A. 2010. Unexpected myopathy associated
with a mutation in MYBPC3 and misplacement of
the cardiac myosin binding protein C. Journal of
medical genetics, 47(8), 575-577.

Tan, F. K, Tercero, G. M., Arnett, F. C., Wang, N., &
Chakraborty, R. 2003. Examination of the possible
role of biologically relevant genes around FBN1 in
systemic sclerosis in the Choctaw population.
Arthritis & Rheumatism, 48(11), 3295-3296.

Thur, J., Rosenberg, K., Nitsche, D. P., Pihlajamaa, T.,
Ala-Kokko, L., Heinegard, D., . . . Maurer, P.
2001. Mutations in cartilage oligomeric matrix
protein causing pseudoachondroplasia and multiple
epiphyseal dysplasia affect binding of calcium and
collagen I, Il, and IX. Journal of Biological
Chemistry, 276(9), 6083-6092.

Trapnell, C., Williams, B. A,, Pertea, G., Mortazavi, A.,
Kwan, G., Van Baren, M. J., . . . Pachter, L. 2010.
Transcript assembly and quantification by RNA-Seq
reveals unannotated transcripts and isoform
switching during cell differentiation. Nature
biotechnology, 28(5), 511-515.

Tsang, K. Y., Cheung, M. C., Chan, D., & Cheah, K. S.
2010. The developmental roles of the extracellular
matrix: beyond structure to regulation. Cell and
tissue research, 339(1), 93-110.

van der Slot, A. J., Zuurmond, A.-M., Bardoel, A. F,,
Wijmenga, C., Pruijs, H. E., Sillence, D. O, . . .
Verzijl, N. 2003. Identification of PLOD2 as
telopeptide lysyl hydroxylase, an important enzyme
in fibrosis. Journal of Biological Chemistry, 278(42),
40967-40972.

Walsh, D., & Sallach, H. 1965. Purification and
properties of chicken liver D-3-phosphoglycerate
dehydrogenase. Biochemistry, 4(6), 1076-1085.

Weinberg, R. A. 1996. How cancer arises. Scientific
American, 275(3), 62-71.

Xu, Y., Qian, H., Feng, X., Xiong, Y., Lei, M., Ren, Z., .
. Yuan, H. 2012. Differential proteome and
transcriptome analysis of porcine skeletal muscle
during development. Journal of proteomics, 75(7),
2093-2108.

H., Zhang, S., Gilbert, E., Siegel, P., Zhu, Q., &
Wong, E. 2014. Expression profiles of muscle genes
in postnatal skeletal muscle in lines of chickens
divergently selected for high and low body weight.
Poultry Science, 93(1), 147-154.

Yousefi Zonuz, A., Alijani, S., Mohammadi, H., Rafat,
A., & Daghigh Kia, H. 2013. Estimation of genetic
parameters for productive and reproductive traits in
Esfahan native chickens. Journal of Livestock
Science and Technologies, 1(2), 34-38.

Zhao, X., Mo, D., Li, A., Gong, W., Xiao, S., Zhang, Y.,

Liu, X. 2011. Comparative analyses by

sequencing of transcriptomes during skeletal muscle

development between pig breeds differing in muscle
growth rate and fatness. PloS one, 6(5), e19774.

Zheng, Q., Zhang, Y., Chen, Y., Yang, N., Wang, X.-J.,
& Zhu, D. 2009. Systematic identification of genes
involved in divergent skeletal muscle growth rates of
broiler and layer chickens. BMC genomics, 10(1), 87.

Yin



https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.10.4
https://gebsj.ir/article-1-211-fa.html

[ Downloaded from gebg.ir on 2025-12-11 ]

[ DOR: 20.1001.1.25885073.1396.6.2.10.4 ]

s &S andlan OLKen 5 45 45 T

Study of the genetic network that affecting the growth of pectoralis
muscle in Ross chickens under RNA-Seq data

Seyed Nader Albooshoke!, Mojtaba Tahmoorepur?", Mohammad Reza Bakhtiarizadeh?,
Mohammadreza Nassiri?, Saied Esmaeilkhanian*

1- Department of Animal Science, Khuzestan Agricultural and Natural Resources Research and Education
Center, AREEO, Ahwaz, Iran.

2- Department of Animal Science, Ferdowsi University of Mashhad, Mashhad, Iran.

3- Department of Animal Science, College of Agriculture and Natural Resources, University of Tehran,
College of Aburaihan, Iran.

4- Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.

*Email corresponding author: Tahmoores@um.ac.ir

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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