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Identification of effective genes in skeletal muscle development
during sheep pregnancy

T Sws Sl oy Tg5bags 1,85 T sl deme Lo jdeme a1 Gtases abls
Ole S (Olo S nls dgd olR51s (5,58 uaSKils  als p ke 03 S caliwl (6 583 (g miiils ol i =)
Ol !
Olnl 2 o 2 o olKS15 ((63,5LES oSy« ls p ke 05 8 Sluils =
Ol c5d 5 sy (a3 psbe oA ((Sipals 0aSls ((S05 558 sk 05,5 ol Y

Mohammadi Nejad F!, Mohammadabadl MR™ , Roudbari Z?, Sadkowski T3

1- PhD Student, Professor, Department of Animal Science, Faculty of Agriculture,
Shahid Bahonar University of Kerman, Kerman, Iran
2- Associate Professor, Department of Animal Science, Faculty of Agriculture,
University of Jiroft, Jiroft, Iran
3- Professor, Department of Physiological Sciences, Faculty of Veterinary Medicine,
Warsaw University of Life Sciences, Warsaw, Poland

mrm@uk.ac.ir: g xS Gy (O3 J g s 55 3

RTL S
1947 Ol ¥ o ko cpddixd 059
170 - \YY axio

OFY/OF/0Y 25 0y o)l = VERY/YY 25l 5o &50) s

8Dy 89y 2 45 Sl Sy Ay Obo) 38 Oyl el sl Gl ¢ uwicr 9a3 § by b p
G391 8 i 903 § by 4ol p Sgu S (B YOS il L30T o Wl i 5 3 ged
oylods b GEO oold olSl 31 bodld Faami cpl 50 .Cuwl USw! dmab Culigd oyl
o3 Ol Dl 6T 9 pls (Slodld i JH5 (8l p Nl 9gb1d GSE23563 guw jiwd
T g 3 oolitel b sl S s § SIPeT OF WBT .ad odlitel LIMMA &
g Y om Ol w8l (sly STRING f3les 3 .cdF ige Enrichr
4310 OliS s b ool LOT 48l il 9 DMl wi WUT (o1 Cytoscape 81 4
IO GV Jloj o3k 5 9 OF FFO Sgommo 30 il U190 33 395 1Y+ G Y+ Sloj ojb 5o
O3 VF degommo 510905 3l ooliiwl b . Axdld Oly DT O3 AF Egosmo 30 sl 01393 1o 39
S5 03k 30 45 313 i s 3 S3H9HT O35 S D askie Sloj 3L ! 5 e
(i 3ld (oo SlaomBl COb gad § Ay ( Jok Cures WIS auliid 395 1V+ G Y-
5 (Sl 905 § AD) Sl il cges 9 k) T (o el (Slrwgs b e el
Jols (MAPK (PPAR Rapl HIF-1 PI3K-AKL) Rl S puwd cwsdyg yud piSS
lod el ¢ Johe i maliid 395 1FO 61V Slo) 03 33 9 ol gudl 4 Caoglio ECM ok 5
Canezr 5 i 90 3 iy WT 9 Custe il Spbo 0T Custe il liae (b ol
S o (i PINT 903 9 WDy (Jobu Curor piS Ao oAl ) (b el (gl
905 9 M) 4 Loy 1m0 () S o 9 69 e Sl (P53 (MAPK) el
9 TNFSF11 PTK7 ESRL Wb Gbys) . Wdg NdwgS (simsl 031390 58 Sl dmdlo
28 Ol o0 O3S ol 3 Wb askie o) 033k 33 (w5 jihe GBOS o CEBPB
(bgF AP B (o 038 b Bpld Wy O @8y &lp G Mol slaask y

2Oy ool Woi Olo) 30 wo 9 & g0 1381 9 P18 S35 F 3 (6 S S by

Soals slaejly

903 9 Iy
PSR

sl el


https://sciprofiles.com/profile/968878
https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Q‘)&»A E) LgbLT.lw Lé)Jw,u

wedblo 903 9 MDY 98 Fio BB (2ol

el ce w(Lee et al. 2013) das . Fo b bulsl o
o JHs 03 a5 Gl Sl g S Bl L s sk
o3Il 5 sl fals L ullg e Lsd o Jshe a5 2 sl
ils jas sk s Slae esg @ BLl Sl s b sl
Sl B ammale g3 5 A, 4> S| .(Chang et al. 2020) il
Sl pled 5 2SS s >l sl s el Dl
O sl glasly o 55 Ole gl by s p b OlS »
Xuetal. 2012) 3505 plulid 0T cmmale Liy Co o
ol g 5 Ay ol DUl fosn 03 fsSse e
PR RTINS P U S o P SYCHU IS Kt SRR O
P [ Rt e B N e L T
s 5 A Gl Sl Al Ul nl 5 2S e s
Slp el VL el gl Sley en ol a5 AL s
5oges 5 A3 Al p s 1S 0] Sl ps e nl e
ol 4038 K855 aos ol 45 s s 5 Lol s Shes
GINH R CE (_gLA{.Mc;KA FL o5l () oesde
0> Sl odzee 5lsl DNA O pdlae Jle Olysa
Ll GLRNA 5 5l S glamicroRNA - O ss
sl dglen Jalse s aile Jass folse b oaiSaS 8
s s 05 Ol by p U oS e RSesn e
Barazandeh et al. 2019; ) &, liK b ol glacws g
.(Masoudzadeh et al. 2020; Mohammadabadi 2020a
OSan e Jolse 5 0850l 55 O ke L Ol
55 6 5l Sl sadame dalyd opl pesdle das &5 ol
Mohammadabadi and ) .l A5 5 Cede 5 ps5)
31 .(Asadollahpour Nanaei 2021; Shahsavari et al. 2022
s Sesls o 1 el s Sledbl Ks (g
SOl po b JIs 058 Lot a3 oSGl 5l g (oo a5
ey 85 ol s boals Bl gl Sledwbl
Ole 558 LI 8L 5 103 oY e 3 Shas 5 il
Barazandeh et al. ) &S o SaS oS5, s g 5 O3

2016; Mohammadabadi 2020b; Shahsavari et al. 2021;
on ol G 3l Gaa ) (Safaei et al. 2022

303 ol 4 by el s s 5 05 Ol e Jbs

doddo
Blg e Ol & cl Sblis o Sgdae 3l S ool S
Voo CuhS b pSsn oS el Ly kS
5ol ens) Gaee sl (G awlslad)
ool e i S B S Wb s e slapmlus
Ol S plie gl 3 6l Vo i b lde glacnss
(ol edle Ll 0T e LS5 anslglanad Lsw
sl 0Ll 5 ola Alp Jsb s el Grie sladzy
oz Shes fizmen 5 odd b (S gl Shee
Udenigwe and Howard 2013; )i cwdle o)l o 5alls
Sl wizean e 8 i, (Mohammadinejad et al. 2022
tad ol 58 5 e (S g ol dile Sume slge
(e e Sl L3 SIS HE zals Jse WO
Cabrera and Saadoun )z (g5 ,5 SlunS| 5l oo
554) yep CiS bug edd ulb glagnely 52014
e (B6 5 B2 BI12 alox 51 B lappely YL ol simes
LS 1) e aen Gl i sl el 5 Al
Sl Sl glaammale 5 ok S .(Bourre 2006) Las
J5 6ok sl Ol Sl amaale 5 55500 4 a0
Gk Al s AUl slaasals (Choe 2018) colods
53 355 Y+ «(Du and Zhu 2009) tiw S s 5, V00 L&
Picard etal. ) 3= ;5 35, V\¥ 5 (Du Tong et al. 2010) 5§
Sloslsale sladsha plisl 5 bl 35 W52 L (2010
Snijders et ) ol SSlae gle b Al )y 0 oS kil
dae wlil s Shes a5 .(al. 2016; Bordbar et al. 2022
s bl b Sy byl of ) 5 ol iple S
s Sk 5 glamale glad g s Lol g e
adsl Jlie 5o a8 Lsd e Grie artilie ol slad sle
o A dae s qeolis s e Jele 5o esa )
il Al Sl o I L W s 3L 8
Olsss 55 35k 3l l3me al= s 55 (Du Yin et al. 2010)
bl 51 e S e sl 1) i S azmale o3 5 (g0l 00
a sl 55mb O Js 4 oo o5 sk 55 adsl sl iale

b sle dAas Ll (6l s Gl s plsl 5 2SS

VPV Ll 1Y o ylouis [ pdoxd 0590 [y 99 Sk -



https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

ezl 90 9 ADy 30 Y50 SO (ol

u‘)&aﬁ K Lg.:l.:TJ.w L.é)J.w

GSE23563: 120 vs 135
@ - .
e
-
g v .
3 . toe
s 7
g
T o
~ -|Padj<0.05
+ down
oo "up
T T T T T T
6 4 2 0 2 4 i
log2(fold change)
GSE23563: 70 vs 120
o - ) .. .
g .
o
S < ":
8 *
o _—
Padj<0.05
¢ down
o "up
T T T T
10 -5 0 5

log2(fold change)
e sl 4 limma 1 eslial b odd 455 0LaasT Sl ped =) JSCs

ol QL:J Q}u.”.» L;qu

oy Ol S cl AL S Enrichr 3T s e
Enrichr .S 22 1 o) SIslie sla e 5 (95 Shas
flal o ol slee BT Gln os e Llnl S
L 55 sbead rex las Slas 5l glaasdlr 5l il

(Chenetal. 2013) das o <l
ool bl Sosee s ol 5L ke Enichr
Cowl g iws s (http://amp.pharm.mssm.edu/Enrichr)
O 4o samme (3lw 2o Jd=i 5 450 (Chen et al. 2013)
3 Sl gezma LT LS o pnd oS bl Sbais S sba
L bl Comal (S5 g il Ll 3 0l paens (5Ll

sl Enrichr 5,0 Ya¥) asees 51 aadlas ol 55 das o LS

. VF¥ oLewal 1Y o )losds [ pddomd 0590 [ (3999 S5 5

MTOJ}JJJ&.&M‘W&F}MJ}J}}A&&&} oL

gy 9 dlgo
amale god 5 Ad) 3 Jhe ba0) 8L ¢l G opl 2
Ol 4 bgye VYm0 5 VeAYe Sl oL 5 Sl
o byt Glaesls (28 S S5 ) 2 pe Lk S ]
“ by Sdm S e 5 SAIGH Sl glaesl
S L GEO ol oKL 5 oS wiw S oly la b,
S GEO .5 5 15 eslinal 5,40 L3 g ol o5 GSE23563
Oy gl d A OF 53 aesls oy slaedls (gl OK{L
Barrett ) . .S . ;13 25 > Series 5 Sample Platform

lods 03,51\ U 5 bk gas _pliws U5 (2013

035,50 4w b G 5o eslanal 5550 Slad sad o jmus ojlad =) Jader
GEO 2T oKL
sl s S aw s sl

GSM578026
GSM578028
GSM578029
GSM578040
GSM578043
GSM578044
GSM578053
GSM578054
GSM578055

sl Ol 55 55, Ve

b;::.._!\ Olyss 53 35, VY

sl Olyss 53 55\

Gibdle s 5 CohS J S o3 Coline Oy LTSI S8
w3l e cpl Sln G ol 53 el L b slaesls
S Glp (0 JS2) dd ealinal R Sl3dle 5 4y bgy e limma
Sl sl ol laadlze Lo 25, 5l Laesls ook
3l s o g5ledlo i (sl s l0BSS oy, 51 Ll )Ty Jlo
Sslate glads il (gl e L AS esliial Quantile s,
oela gl eslaad limma a1, S glassl 53 Ol
[Fold Change| > 31 5| L &oslize 0Ly b Lad3 8L gl oo
8L ¢l s A a3 S L s adjusted p-Value < +/+0
Heberle ) as sazes Sl gos 51 Slj o3k 53 o S e slad)

A eslaal (et al. 2015


https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578040
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578043
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578044
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578053
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578054
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM578055
https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

ub&.ﬁ: E) L;)LTM Lé)-\w

wdmlo g0 9 ADy 30 Yio SBYS (Wl

Sl s cpl 511AY 5 il 05 YOF &5 s oy <l
35 el O3 53 55, WO LAY Sles o3l L3 5 dils 0L
D3 %7 5 Sl 05 YA S s Ol Soslize 05 AY ¢ pemme
L paseie glopls lased 5l sliad L otsls ol ol 2als
S (Y JKE) 35l 5505 S xie 05T Sles o3l oo pl o &S

RGN ;b Y JJ.\:— BEI L&Qj U'l\ (al.n

120-135

70-120
BAYs 5ATe BVe ey slaosl o o e a0} sls Y K2

el 01555 53 35\

SO BT 1Y BV Sl slaesl S nie a0 ol =Y Jypr

Lf':,..dil Ol s
LOC101107119, GSTAL, MITF,
GSTA1-1, SLC2A5, MMP-1, KCNK3,
IL1A, LOC100101232, LMNB1,
FCER1A, PTK7, CYP2D6,
LOC101108520, CCND2, POSTN,
CALMLA4, IFN1, GPX3,
LOC101113211, TNFSF11, CLCNS5,
IGFBP2, ESR1, CSN2, TYMS, PYGM,
BCAT1, BARX2, CEBPB, AGTR2,
AQP4, PTGER4, ASPN

S e g0 el

) S s 9 (3 Nt Sl
4 5l3 O a3 Sl ses 5 (93 e CJled Sl Jol> S
el AWV el Olss s s WY B Ve Sl el s
p-Value <+/+0 L 45 cas s yoes TV 5 (63 Shas
sl 0l 03,51 ¥ Jsd 53 WOT 51 glawds 5 el e
Sl 5 63 8ee Glac b o Sage Sl o3l onl 2
el 33 53 S azmale gl 5 Ay 4 by e
Slazmals G s 5 A (Camar 50 e b5 (sl
R R SR R S e L P
RS S b ged s A e oS csad 5 A, AT
230 s PIBKAKE 230K s el b

O b 205 lr s Sl LT 5 39T 03
RS U'i‘ $2909 LS‘J" OL::J le.i:.ﬁ 6L§Q5 A ealaial qu.;'.a
S s 5 (63 Shas lac Il G cplys . Ldd o3 JSa
Sl ol 53 3 IS aamale b 5 i, 4 b e
S5 L eamen 5 Bl Cosoa VY-AYO 5 Ve Y
L Gss Ol olpl 5l eslinad b Sles 3L 53 cpl e S 2l
s 5l gre Sy bosas by p-Values< +/0
omale sod 5 LDy 5o s e G 5 0 Shes

J.:T k;ﬁw.)‘\.: .L.L\.ﬂ; LS)‘-’)L’ dl.d) DL 6".1&.»:‘
amale goi 5 LSy Al sl Slis J;iT)é);@_gS):)s
e oMl syse ys Gl shilear b S
oS Jels Sl oslin Ol L o) sl Slises
sbels (23T &) yon STRING il 5 L (PPI) 55
Sl 53 N0 Slwbl L edllas (SzKlarczyk et al. 2011) o
A eslizal s ol L3 STRING 11,0 asens . Ldd b S
84 Cytoscape Jl3le 5 (53555 Ol seas PPl oSl Sledbl
Sheslaal b eslizad Cytoscape Y,4,) aseud 1 .As o5
S LA jesie Ola ] J\J'.é‘(’f’ ! CytoNCA u,;)&i

D P90 CaS e Sle

gl Ol b O3
e Iz SO U5 4 OGS Sl sl B 05 Ol
2 el g 4 S LS e ol G050l Lo
sl 33 05 Ol Ayl 3 Ja 53 DNA eS| s U 3l
Sl sl 05 Ol ol @y o) S 50 53 i 53 &S 350 0
sl Jhe s Kol L (Gottesfeld and Barbas 111 2003)
Oy Oloyen Jsba OF sl03 s )b 55 05 @3k
b nSsn My Sl Lpd o Ol oS 203 O 5 Ly
Tohidi Nezhad et al. ) s o Jobo 515 5550 slag 5
b 3 oS 3y Dppe ol 4 O3 sl Ol mls (2015

03 ¥FO paamme 53 gl Olss 53 3a, WY BV Sl

VEOT lianl 1Y 0yl /bt 098 | 3298 Stk -


https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Apalo 905 9 433 30 Fho GBS lulid

u‘)&aﬁ K éJbTJ.W L.é)Ju;an

S s 31 a8 Sl Ol L3 slaasl . (Semenza 2003)
SIS ol Wiy 6 Sonp 8 x5 B sba s 2
ECM o, Jalal coedS a30li&m e 5l A3 ke it
Sl s oS s S 0L Ling et al. (2020) .(Wu et al. 2021)
ISl das PIBK-AKE asJlSw e RAPL 23U
Sl dlas glolmbe gladle 55 L st Jole
ol 4 e BCM 5 s B Dlas S
P R R WG e P L
o ml ell s (Stearns-Reider et al. 2017) 5,4
Ik dilivs asd&w i PPAR 23 U oo
Slsle iy o Solie Jsba (35T A3 e
2 03 e S 8S pd e oS S 5 2l
Roudbari et al. (2020) .(Qiu et al. 2018) .S . Ll Jsho
L ol 5 o8 Sl b pbaslE 55 15 05 Ol &S 5k
e S S S S el ol Sl
2 e G gl 20U s s MAPK a3 JLS s

31 dmeale 3L UG

1 Extracellular Matrix

s RAPL 230K s ECM o, Juls HIF-1
3 s sl & Caslie PPAR  asJlSow
lolpale Gladsh dgmen 5 2l (25 55 MAPK
clie G Sy L L (bossm) glaws do gbadse
Mancinelli et al. ) acS o A5 dhae sdas | S5 gla o
s s s s LSS (sla o 3l U ol (2021
lolsale ladshe ol o (@l ool gladshe ol o
5 L&, (Forcina et al. 2019) ol ks 1o dlae 0T 3 34 40
PRI WalS glah o Al 3 Sl aseale gad
sled beedlge 4 3550 Slo i Gl g OF s &S
S5 laeadin Glasdale JSES Gl G 5 ks
Al K clge ples L(Roberts et al. 2017) & i .0
Ol 5 Jsho o 5l zs 2t ol &8 ol (late (glal> o
3 s pld 4 e S cl Sople gldS Ll
Langlois and ) 558 o glares Lo slac g ale L5 soan
Sosmle 5 AUl gl 55l (Cowan 2017
SIS vy Sl @ Sl ol Lasiie 35 Olas
59, HIF-1a .(Sun et al. 2018) 5,2 . ("k” PI3K/Akt
e e 53 30 Slans oS XS o Jlab | (g3ixie 5180
LS Jb 1) oy 5 Sl Gl IS (oS, SIS

LS 53 gl O3 53 555 VY0 BV Slas 3l 53 Ol Sslite lads & bosspo somes 5 S350 oyl 51 (slaodls —F Jsur

05 el p-Value

S RGwWA s

PTGER4;0XTR;FOXC1;CEBPB;EPAS1;PDGFB; VOE-Y/8)
OXT;AGPAT1;TSKU;LOXL2;GHR;SHH;TERT;A
POE;PPARGC1A;ACSLL;IL15;CAV1;IL13;NOG;
ADIPOQ;IL2;TSHR;VEGFA; TGFBR2;COL1A1;l
L1A;ADCYAP1;GATM;FABP5;SMO;BAMBI;CLE
C6A;LEP;BMPR1B;GAPDH;EZH2
CD86;PTGFR;FLT1;PRKAA2;PDGFB;CHRD;H WE-/v¥
BB;AGPAT1;ETS1;EGFR;NEUROD1;DPP4;SHH
;ZFP36;CCND2;CLEC7A;NAMPT;IL12A; TGM2;
EDNZ1;AHSG;IL15;CAV1;FN1;FLT3LG;RAB27A,
NRG1;ISL1;MT3;PGF;IL2;TSHR;VEGFA; TGFB
R2;ACLY;KITLG;CXCL12;BAMBI;IL7;FCGR2B;
BMPR1B;EZH2;EIFAG1
CNN1;CDKN1A;NDRG4;IGFBP3;ADIPOQ;IL12 AE-T/ Y
A;PPARG;SOD2;TRIB1

CD86;PTGFR;CDKN1A;FLT1;CXCL8;CDCA7;P VE-Y/
DGFB;CXCL1;GATA3;ETS1;EGFR;DPP4;SHH;
CCND2;CLEC7A;NAMPT; TFAP2A;JUN;EDNL1;I
L15;NOS3;IGFBP3;FN1;FLT3LG;NRG1;SOD2;P
GF;1L2;TSHR;VEGFA; TGFBR2;SQLE;IL1A;KIT
LG;WT1;BAMBI;IL7;IRF1;IRF6;EZH2;HSPA1A
CD40;EDN1;FLT1;ADIPOQ;PDGFB;BMP7;EG VE-v/¥)
FR;VEGFA;RGS2; TNFSF11;APOE;TRIB1;EZH2
CD86;PTGFR;CDKN1A;FLT1;PDGFB;CHRD;E SE-Vf
GFR;DPP4;SHH;CCND2;TERT;CLEC7A;NAMP

IR [ JERCIPA = S5 Wl

S5 s Al

b T3 e las

Sl amale glad e S5 e s

S5 s Al

S5 s Al

oo e 55

S MAP s o Jas S5 s Al

Ao e 2S5 e S

S5 s Al


https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Q‘)&»A E) LSALT.»\W Lé).»\w

wedblo 903 9 MDY 98 Fio BB (2ol

T;CCN1;EDNI1;IL15;FN1;FLT3LG;NRG1;PGF;l
L2;TSHR;VEGFA;TGFBR2;KITLG;BAMBI;IL7;E
ZH2LTF
FOXC1;CEBPB;IGFBP3;SUCO;LPL;ISL1;BMP7
;LOXL2;TGFBR2;COL1A1;NEUROD1;KITLG;Z
FP36;BAMBI;PPARG;CCN1;BMPR1B;EZH2;MY
F5;LTF
TFAP2A;CDKN1A;NDRG4;CXCL8;NOS3;IGFBP
3;NOG;GATAG;FBLN1;CXCL1;GATA3;SOD2;ET
S1;PARP10;IL1A;WT1;IRF1;1L12A;PPARG;IRF6
;TRIB1;BMPR1B;B2M;HSPALA
FLT1;CAV1;TNMD;IL12A;PPARG;APOE;XDH

TNMD;CAV1;TIEL;LEP;PDGFB;APOE; TEK;XD
H;PGF;VEGFA
SHH;SMO;PTCH1;MYLK

EDN1;NDRG4;IGFBP3;PDGFB;IL12A;PPARG;
TRIB1
CD40;EDN1;FLT1;PDGFB;TNFSF11;EGFR;VE
GFAEZH2
CEBPB;PDGFB;ISL1;BMP7;AURKA;VEGFA;NE
UROD1;SHH;WT1;LEP;APOE;BMPR1B;RAPGE
F3
PTGER4;ACTN2;PDGFB;FLT3LG;NRG1;MT3;E
GFR;PSMBS;1L2;PSMB9;KITLG;ZFP36;CDK1;
MBP;TEK;MARK3;MET
EEF1A1;ZFP36;FOXC1;CXCL8;FLT1;PDGFB;N
R3C1;BMPR1B;BMP7;EGFR; TGFBR2;VEGFA
SHH;CHRD;TGFBR2

CD40;EDN1;NDRG4;FLT1;LPARL;PDGFB;MT3
;EGFR;VEGFA;ADCYAP1L;LEP; TNFSF11;APOE
;TEK;EZH2
TFAP2A;CEBPB;CCN1;BMPR1B;BMP7

SHH;SMO;PTCH1
FOXC1;PGF;VEGFA

CDH5;JUN;COL1A2;BAMBI;FOS;F11R; TGFBR
2
CDH5;JUN;COL1A2;BAMBI;FOS;F11R;NR3C1;
TGFBR2
EPAS1;SDC1;NRG1

CAV1;IL13;XDH
CDKN1A;PTCH1;0STN;MT3
SHH;FOXC1;BCL11A;NOS3;RAPGEF3;LOXL2
MYL4;MYH2;ACTN2;NEB
CLEC7A;ADIPOQ;TGM2;MYF5

COL1A1;UBE2B;PTK7;BAMBI;CAV1;NOG;IGF
BP2;APOE;EGFR;PSMB8;DKK3;PSMB9
FLT1;CAV1;LEP;LPARL;PDGFB;FN1;TEK;CCN
1;EGFR
AHSG;NOS3;ASPN

CXCL12;NEB
GATAG6;PDGFB;BMPR1B;TGFBR2
LEP;XDH;VEGFA
ZFP36;TIEL;LEP;B2M;EGFR;VEGFA
RGS2;CAV1;ADIPOQ;FBLN1;APOE;BMP7
EDN1;JUN;MMP2;PDGFB
PARP10;CDKN1A;PDGFB;FN1
TNMD;MET;RAPGEF3
CEBPB;AHSG;NOS3
EDN1;NRG1;MYF5
RGS2;ADIPOQ;APOE;BMP7
CHRD;TGFBR2

SE-V/ov

SE-0/ Y

OE-1/0)

OE-T/AA

OE-f/51

FE-V/ee

B{=NVi¢d

FE-V VY

FE-f/AY

CFE-Y/YA

s
Ve

N

N

NS

S pled e

s o 25 e

LB Slad e 2S5 i s
L 50 slad s 555 3
Sl amale C3L anw
Gl amale Gadshe iS5 P

56S MAP s ke ey

Ayl ot s
MAPK Lz

A 56 S e J sk

ortilzn o sho G ot ks
MAPK LT et i

S Ly DL pad 5 A ke S
e 3l i 5 12
Sae JLsll A, 5586 s S e
A5 558U ey S a0 WS s S
by A 55l el Jods oS e 4 sk oy
CDgne 35led
Iyl slad ko les b olas
Sl s Ay e olais
Glanr 5 Al 3 e o s
Crdem oS el
R
Wt e o Ji&s s s
MAPK Lol s

S
oS\, sk s
A LS 4 el
PIBMAPK Ll cie (i
izl Slad sk 5 las
MAPK e i i
Slo azaale gladsha 25 ke (oS
oDl b ST e
L5l slad sl A2,
s g Sl a5l
Bhss glaale Gladshe ples oot (o
56S MAP s ke las

e Glad s i e

SSshsm Al

S35 Al

SSshsm Al

SSshsm Al

S5 s Al

S35 Al
SSshsm Al

S5 s Al

S5 Al

S5 am Al

S5 am Al

S5 am Al

SSshsm Al
S5 Al
S5 Al

S5 Al
S5 Al

S5 Al
S5 Al
S5 Al
S5 Al
S5 Al
S5 Al

S5 Al
S se Al

S5 Al
S5 Al
S5 Al
S5 Al
S5 Al
S5 Al
(G
(G
(G
(G
S5sam Al
S5sam Al

S sm Al

VPV Ll 1Y o ylouis [ pdoxd 0590 [y 99 Sk -



https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Apalo 905 9 433 30 Fho GBS lulid

u‘)&aﬁ K éJbTJ.W L.é)Ju;an

SHH;PLK1;CDK2AP2; TXNIP;AURKA AT
CAV1;IGFBP2;NOG;APOE; TSKU;MDFI;PSMB8 ey
;DKK3;PSMB9
EDNRB;GATAG AT
GHR;LEP;APOE AT
WT1;CAV1;MYF5 AT
SDC1;NEB;VEGFA YR
TCF7L1;TERT;PTK7;ESR1; TSKU;MDFI e
CAV1;BMP7;MYF5 e
LEP;ADIPOQ;PPARG;SLC2A4;LPIN2 e
GATAG6;NEB;MYF5 e
LEP;XDH;VEGFA 0
NNAT;GCG;ISL1 0
GRIAL;GRIA2;0XTR;JUN;EDN1;PTCH1;LHB;A VeE-v/ea

DCY4;GCG;ATP2AL;0XT;CALML4;FOS;ATP1A
1;ATP1B1;TSHR;ADCYAP1;NPY;PPARA;MYL9;
RAPGEF3;GRIA3;TSHB;GRIA4
CDKN1A;FLT1;PRKAA2;LPARL;PDGFB;TNC;T WE-V/Y.
HBS2;EGFR;GHR;CCND2;ITGA4;VWF;NOS3;F
N1;FLT3LG;GNG11;PGF;IL2;VEGFA;COL1AL;
KITLG;COL1A2;COL2AL;IL7; TEK;MET
LDHA;CDKN1A;EDN1;FLT1;NOS2;NOS3;SLC2 sE-o/va
Al;TEK;ENO3;GAPDH;EGFR;VEGFA

FABP5;ACSL1;ADIPOQ;MEZL;LPL;PPARG;PPA OE-¥/AD
RA;CPT1B;PLINS
FLT1;LPARL;PDGFB;ADCY4;CALML4;ITGAL;A OE-V/AA
CTB;EGFR;PGF;VEGFA;KITLG;CDH1;TEK;ME
T;RAPGEF3
COL1A1;COL2A1;COL1A2;ITGA4;VWF;TNC;F CFE-V/00
N1;SDC1;THBS2
CHRM3;SNAP25;ADCYAP1;SLC2A1;ADCY4;GC FE-s/5v
G;ATP1A1;ATP1B1
PRKAA2;NOS3;SLC2A1;PYGM;SLC2A4;PPARA; AR~
CPT1B;PPARGCI1A
CCNA2;PRKAA2;LEP;ADIPOQ;PPARG;SLC2A4 e
;CPT1B;PPARGCI1A
JUN;FLT1;PDGFB;FLT3LG;FOS;EGFR;PGF;V s
EGFA;TGFBR2;IL1A;KITLG; TEK;MET;HSPA1A
CDKN1A;CCND2;PRKAA2;PLK1;SLC2A4;SOD2 AR

;EGFR;TGFBR2

Sl e ki S5 B
WNE S s e s S5sam Al
Glo amale sladshe s SSshsm Al
Sl A2 S35l
Sl Sl il ey A Sibsm B
Shae glad sk s 5 A3, S5sam Al
WNE S s s S5 Al
Labase glazmale Sl anw 5 S3ssm Al
sl g ey S5 g Al
e sladsle s S5 g Al
P3BMAPK Lo s S5 Al
gl 5 e S58sm L
CAMP S, e KEGG ...
PIBK-AKt Kt s KEGG ...
HIF-1 St s KEGG ...
PPAR (&t s KEGG ...
Rapl SIS s KEGG ...
ECM:ei, S Ll KEGG ...s
el 4 Zn sl KEGG ,...s
AMPK &t s KEGG ...
MAPK & IS s KEGG ..
FOXO SMEre e KEGG ...

S A5 Sl ey A Glaazale 3Ll Gl prames
oY ol S e Bios b ol Sl e alae e 5 6y
Aol b and pl 4wl .(Langlois and Cowan 2017) ..
von Maltzahn et al. 2014; ) cl oo Sl Odlae Al
55 logas Ol g (Slameals sla b 3luas . (Schmidt et al. 2019
W5 5l e Sl Glatmaale A3, ol ol i o e
Slolsale Gdsle plial 5l G bl bies
slasl (Yin et al. 2014) 5550 Jlb il slaamnle
Oisee boodd b SLSess, SIS e o5l

(ANK) LSl cdun NH2 oslgls Lls (MAPK)

b YOF ol Olss L3 35VT0 BT Sley e3b s
p-Value<+/+0 L s pas tnd e PY 5 (65 Shas
RPN SO S PR o P [ R PUS IR W A WA LR
St @wlad ( (Olae glad b ple oo ik ple ol
e S5 S el s Anl B ke i (S s
s Jh Comar 20 e @i () e B (ISl
S s MAPK SIS s« ir ol 5
g ey Sl s 5 (63 Shes gl dlad o Sl e P53
ot e sladyl 3 ASU Blae glad e il 5 25
o b s S Glaazmale il U35 (6l &S dnes


https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Q‘)&»A E) LSALT.»\W Lé).»\w

wedblo 903 9 MDY 98 Fio BB (2ol

Sl VPN S sy Sope ol 4 @l AS el b
(p-Value<e/+0) Lsg Hls sme fes) e YA 5 (63 Shos
Jsdr) Gl ol aseis 3 sl 5 O 5l glawsdls o
dmale pod 5 A, b had e s e Sla e 5 Laanl 30
Sslize gla0) 5l eslizud b i S el Olss s IS
et S WL a3 s a5 51 55k S 22 Ol
SIS ot 5 el gl 4t Ay 5586 0 S as LS
Jsb s Wit asdlbew o sls 0Las 5 glaanl .oyl
S laaseale Sl e Lis 3 5 i glaasale 1l
.(von Maltzahn et al. 2012) s,ls lul & OYLS 5 5o
oS e e falpe Ol Wt LK (e i, sk s
Lot (53,8 Figple So e lp aS XS o IS L) F5sb
s Ad, 8B Jelsl L(von Maltzahn et al. 2012)
Sladyl b olas (i ) Jsb 5o 1 S 1B ) el

.(Diaz del Moral et al. 2022) . ,ls W& 5 Jobo 25

P38 wslsls 5 ERK) Jolo zolt ol 5S eslsls
s 8 MAPK KK s (Xiie et al. 2018) il
Yin et al. ) &S o Wl AUl glaamale god 5 A3,
S et 3 S MAPK Kl s (2020
cladnl b dbauly 5 ool Slirge oy JKw
Sls e pled 5 ana ;Kb K585 (S S s
SESNL 45 sls olis A3 slaaul .(Xu et al. 2020) ..
23 a5 A8 il o)l el LI, P53 WLl s
ol s e OLES 4 (S e S i P53 SIS s i
2 Sl Sosp2 xuml 5 Ceise 5SS Gl s,k
s oS sl 1 SESNL Ligie MIR-16-5p cg sazes
CoMgon S5 0 ol by 5 s e 13 Cols P53 KUK

(Cai etal. 2018) 5,105 o 5 55m 41 5
s Ao eseie S uie 05 YY Sl slacsl pl e 53 e

o33l 35 o S nie a0 gl e (_;)jij;j 05 J-:JUT

s 5S35 el O35 53 355 WO BT Slg o3 L3 Olo osline Lo &0 bogjo e 5 (6555w SadnT 5 51 (glawodt —F J s

05 b p-Value bt Coale R
AR;CEBPB;SRF;IGF2;TNF Jens Sl s ok P Kol
;FGFR2
ARNT2;1GF2;FGFR2 EARRRN 07 T S LS
SRF:FGFR2 RARRRAS Slo amaale glad o e olos S5 Al
SRF;IGF2;FGFR2 o s sladhe sl s S3shsm
AR;CEBPB;SRF;LEF1;PDP e o s e i 3 Al
N;TMEM119
AR;CEBPBEEEE;TMEMHQ ey Ly T e i 3 Al
IL1A;AR;EGLN3;CCND2;L ok o S5 5 S35 Al
EF1;PDPN;IGF2;INHBA;F ees
GFR2
CCL25;IGF2; TNFSF11;TN ey MAPK e et s S5 Ll
F;FGFR2
GSTA1;VDAC1;FGFR2 v bl sladsbe s R e
PTGER4;PEA15;APOAL;T o MAPK L1 S5 se lp
NF;FGFR2
PTK7;ESR1;FGFR2 Y Wt S s i S el
PTGER4;SRF;APOAL; TNF i P S S a5 e ol S5
FHL1;AGTR2;INHBA a A (e ol 3 Ml
ILlA;AR;M’\f\SéEEl;PDPN;I o b e S5 e i3 5 Al
TNF:FGFR2 Y L B EEES) S5 Al
TNFSF11;TNF a S MAP 2fles e s S35 el
PDPN /¥ Sl Al g e OS> ada SiFfsm b
IL1A;SRF;IGI;2;TNF;FGFR o MAPK S JiSo oo KEGG s
CCND2:BAX ¥ P53 S e KEGG s

VPV Ll 1Y o ylouis [ pdoxd 0590 [y 99 Sk -



https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

wdzadlo god 9 WDy 5O J i BB b OSan 5 @obTems Lo jiases

Qb)b}b)'j) \YO B VY )\V' Gve JUJ&LAA)LJ.:)QQ\:J ijbéﬁddud)bbyfwjéj)jﬁ LSL‘*-'L@.‘E)‘ 6\&&&;——0 J)J&-

.)..Lé.h.a)fj: J‘:.,.'T

3 e sk 0 50658 8008 s53 Sa S e

il s o 0l 5S 3laa) Sle Cy5S e (ULl glaad IS slaw) a5 03

(Y (5,38 o085 5l
C/OVYEYAS YVY/FYA \Y ESR1
g YVO/F£14 Ve PTK7
C/OVADVAD AV/OOFVE A TNFSF11
CPEPFEEYD FYAAFTYTE v CEBPB
Ol Ssles b S 2l la0) G 5o e a0 =P Jsr
o5t p-Value el coale s
PTK7;ESR1 ) Wt SIS e s S5 Al
PTGER4 LY s sS)slle ol ks SSshsm Al
IGFBP2 v 5556 0 1S KIS s oS S5 s Al
Ol 4 S
ASPN ¥ R U O = S5 Al
PTGER4 et oS S s a8 pamee il SSshsm Al
CEBPB ¥ Jln g 5Lt 5 i S Al
PYGM;CALML4 oY sl SIS s s KEGG ...
PTR7
GSTAL

AGFR2 KCNK3

) PIGERY
L1 TNFSFIT
ENSOARPGO0AG609955
CAEMLA
IGEBP? LMNEL BLaT TYMS
gaps T o2 sicas—
ASPN_GSTAT pyga MITE cpppp
Agpe— PN ciarin
FCPRIA
CLONS

ESRT

O5 o3l ol Oys5 53 58, ST Ve Sl o3b o Olo sl > L 05 5l eslax S e 9 5 = be
05 o3Il &S caasl Olygs 53 5, WO LAY 5V BV Sley slaosl o Ols sl hols S nie glad sleslana b 55 50— 255 5 [PARPLO N o

Ko) Ol Ol bazg Ky ol 1S oy L ola0) edias0liss 35S o3Il 5 5855 4y L oled) 58,5 o3l ol am s S S e ednOlis

Wl o 3l 0L T 5 b ol (sl pl s o DL 1) (Ol (58 b 03 1K ol K 5 0l o 2t b 2052 50 3

s .(aiswal et al. 2019) ol SIS kv sen 5 biasesls
GAYe 50 B Ve Sl osb 3 o S zée a0 L'PPI
on bl i e 6l PP aSs Lzl Ol 53 Y0
ol Cytoscape il 5 5ok 5 Ol wosline Wl

1 Protein-Protein Interaction

S e S el 0t A 5 SU A e
S e Gl sdate Jobe gladn] g oaS cl ods cble
3 (Vikos and Slack 2012; Jung and Suh 2015

B ‘_A&\ oS yeand J.al.o S 6”J§Ml Slada=als JJ}“"‘


https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Q‘)&»A E) LgbLT.lw Lé)Jw,u

wedblo 903 9 MDY 98 Fio BB (2ol

MAPK Ll e b GlS MAP cJls ot e
L i S suS b o)l Jlas MAPK La] oot o o
3 sl ol Ola 03 s oL (RANKL) NF-kB
Sslize Jlasl o5 4w L (OPG) - S5 5 sl S 5ls olis
s 5 sbay Ll 5 o (HEPARIN 5 TRAIL RANKL) 5 5
Bouredji et al. ) 5,1 b b ,inle W 5 wdiee i U
CCAAT s opl 3 odd aslid Ola 0 op 21 (2021
b el Va5 L (CEBPB) L fuate (55 0 oSy 45
e S e e T s 03 ol L slaasl
St bl Jshe pled st Gl (il e B
ICTPPUIU SN 5 P PWRCI PP P JCHCONRO SR SR
25 5 b ples ot B (Jle s B8 b
5 Fimle oS e 4 CEBPBO) )l id ad), Aol e
Wiper-Bergeron et al. ) <ol Gy ol oy 055 Jlad
Ol s CEBPB 03 YL oL .(2007; Marchildon et al. 2012
dale gad 5 AI; Sel 2liar SRl L DLKL 05 oS
Eel ol e~ (Albrecht et al. 2015) W . oSSl
2 et el 258 Sl emale sad 5 A3, L1
N

IS S o

Glaesl 5 Law S Ol e by s p boandlas cpl s
slaesl opl g St g0 S eslid L SAIG S Sl
apeale oi 5 Ay 53 &S oS Ol ol 0) Ll Sl
wlels (Lls lods Jib diwsS anl Ol Ly Sl
Sl ale ged 5 A, L3 0L S5 28 L aad opl s
Oy 3 (AOlol glaasl  slml 55 Lo 0 diin S i o
bobels s GolEl el aS oSS wide S a]
Ol g Oloj 1) opdip o Ay L plapls A g
PO RGO RS SV S PO PR PSR Rp JUR K Lk PR e
Sla s 5 S55h s sladuld L 05 o LU G
w2l L Ll i Sl ameale sad 5 A3y 53 &S ae
5 3phie i O3 pl 5l e S5 5 g S nl bacl 03 8
5 2pdir ROl a6 L Sl sl b
Al e alS GBis Oy Ol yrizean

cle 05 Ll (¢ JS8) 4w, STRING 30T oKL
s 3 i, 4 by e (CEBPBy TNFSF11.PTK7 ([ESR1)
(Fdoder) As jasie i Szl Ol s Sl aale
i 4 3m (BSRL) ) 035l ok S WOl cn Sege
Sl Ol 1 (V) a3 Su S e

AN Lol 05 ol Olpea (BSRL) V055 2l 05,8
e oS e 5 AT E 55 05 cpl S glalis (VY) w
4 GLUT-4 slae ks .8 JUisl (gl a)ls i Wit _asJLSw
el Sl a5 SISl gl e slis

ESRL _sd> (gla ise 55 o smusl a0 Conslio 3ol 5 OF L2
&l eemen ESRL (Simon et al. 2015) sl sl osls LS
Oly Sl ol ol vl 5L 5550 Gloslsale Glad gl 255
Liy 5SS Slhgen 3 Il Eel oydll Hsbay 05
5> 05 el (Simon et al. 2015) 555 o (slo,l pale slad o
SISl s s mL;:).s S ol o3l Ol S Slallas
Ao bbb b3 slaasl (Shenetal. 2022) 5,15 &
Al o Oles s A amale ad 5 iy 3 05 nl U
LS e

Voo Lol OF e (PKT) VLS s 8 S0
205 ol b @l bl o G ol s el plulis
et S5 WL Clae U e ol
53 &S Cal plid as SOPKT spls i Wit asdUlS
Hayes ) s ls ih o A, Jsb oo Wit JLS. Jlx)
5 e iy Job 3 e S8 Wt as U &S (2014
s iy (Perttild 2021) sifs Al il (53l sen
Ll (505 g S i L3 ppizmes (PTKT) Jlad 2V 5Ls
S i Sl (ke Sl sk Sues
sls i Syl 5 oS! Jske Gl sume Akl
ke 554 05l b il el (Piovesana et al. 2016)
S ool GE ASU amale sed 5 Ld) 55 el
s o DL ) b se opl (Jb Dlidos

o3l gl VU sae G (pl 3 edd all da Ols O
S sl A amys L (TNFSFLL) VY an s 55,55 550 WIS

ObS MAP b (B ola s 5 555 ol b 0o

VPV Ll 1Y o ylouis [ pdoxd 0590 [y 99 Sk -



https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Apalo 905 9 433 30 Fho GBS lulid

ub&aﬁ K ‘5JbTJ.w L.é)Jw}u

&lw

Albrecht E, Kuzinski J, Komolka K, Gotoh T, Maak S
(2015) Localization and abundance of early markers of fat
cell differentiation in the skeletal muscle of cattle during
growth—Are DLKZ1-positive cells the origin of marbling
flecks? Meat Science 100:237-245.

Barazandeh A, Mohammadabadi MR, Ghaderi-Zefrehei
M, Nezamabadipour H (2016) Predicting CpG islands and
their relationship with genomic feature in cattle by hidden
markov model algorithm. Iranian Journal of Applied
Animal Science 6:571-579.

Barazandeh A, Mohammadabadi M, Ghaderi-Zefrehei M,
Rafeie F, Imumorin 1G (2019) Whole genome comparative
analysis of CpG islands in camelid and other mammalian
genomes. Mammalian Biology 98:73-79.

Barrett T (2013) NCBI GEO: archive for functional
genomics data sets—update Nucleic Acids Res. 41. D991
D995(101093/Nar/Gks1193)[Europe PMC Free
Article][Abstract][CrossRef][Google Scholar].

Bordbar F, Mohammadabadi M, Jensen J, Xu L, Li J,
Zhang L (2022) Identification of candidate genes
regulating carcass depth and hind leg circumference in
simmental beef cattle using Illumina Bovine Beadchip and
next-generation sequencing analyses. Animals 12:1103.
Bouredji Z, Hamoudi D, Marcadet L, Argaw A, Frenette J
(2021) Testing the efficacy of a human full-length OPG-Fc
analog in a severe model of cardiotoxin-induced skeletal
muscle injury and repair. Molecular Therapy-Methods &
Clinical Development 21:559-573.

Bourre J-M (2006) Effects of nutrients (in food) on the
structure and function of the nervous system: update on
dietary requirements for brain. Part 1. micronutrients.
Journal of Nutrition Health and Aging 10:377.

Cabrera MC, Saadoun A (2014) An overview of the
nutritional value of beef and lamb meat from South
America. Meat Science 98:435-444.

Cai B, Ma M, Chen B, Li Z, Abdalla BA, Nie Q, Zhang X
(2018) MiR-16-5p targets SESN1 to regulate the p53
signaling pathway, affecting myoblast proliferation and
apoptosis, and is involved in myoblast differentiation. Cell
Death & Disease 9:367.

Chang El, Rozance PJ, Wesolowski SR, Nguyen LM,
Shaw SC, Sclafani RA, Bjorkman KK, Peter AK, Hay
WW, Brown LD (2020) Rates of myogenesis and
myofiber numbers are reduced in late gestation IUGR fetal
sheep. Journal of Endocrinology 244:339-352.

Chen EY, Tan CM, Kou Y, Duan Q, Wang Z, Meirelles
GV, Clark NR, Ma’ayan A (2013) Enrichr: interactive and
collaborative HTML5 gene list enrichment analysis tool.
BMC Bioinformatics 14:1-14.

Choe J (2018) Overview of muscle metabolism, muscle
fiber characteristics, and meat quality. Korean Journal of
Agricultural Science 45:50-57.

Diaz del Moral S, Benaouicha M, Mufioz-Chapuli R,
Carmona R (2022) The insulin-like growth factor
signalling pathway in cardiac development and
regeneration. International Journal of Molecular Sciences
23:234.

Du M, Tong J, Zhao J, Underwood KR, Zhu M, Ford SP,
Nathanielsz PW (2010) Fetal programming of skeletal
muscle development in ruminant animals. Journal of
Animal Science 88:E51-2010) Cellular signaling pathways
regulating the initial stage of adipogenesis and marbling of
skeletal muscle. Meat Science 86:103-109.

Du M, Zhu MJ (2009) Fetal programming of skeletal
muscle development. Applied Muscle Biology and Meat
Science 81-96.

Forcina L, Miano C, Pelosi L, Musard6 A (2019) An
overview about the biology of skeletal muscle satellite
cells. Current Genomics 20:24-37.

Gottesfeld JM, Barbas Il CF (2003) RNA as a
Transcriptional Activator. Chemistry & Biology 10:584-
585.

Hayes M (2014) ‘Characterization of Protein Tyrosine
Kinase 7 (Ptk7) in development and disease.” (University
of Toronto (Canada))

Heberle H, Meirelles GV, da Silva FR, Telles GP,
Minghim R (2015) InteractiVenn: a web-based tool for the
analysis of sets through Venn diagrams. BMC
Bioinformatics 16:1-7.

Jaiswal N, Gavin MG, Quinn Il WJ, Luongo TS, Gelfer
RG, Baur JA, Titchenell PM (2019) The role of skeletal
muscle Akt in the regulation of muscle mass and glucose
homeostasis. Molecular Metabolism 28:1-13.

Jung HJ, Suh Y (2015) Regulation of IGF-1 signaling by
microRNASs. Frontiers in Genetics 5:472.

Langlois S, Cowan KN (2017) Regulation of skeletal
muscle myoblast differentiation and proliferation by
pannexins. Protein Reviews: VVolume 17:57-73.

Lee ASJ, Harris J, Bate M, Vijayraghavan K, Fisher L,
Tajbakhsh S, Duxson M (2013) Initiation of primary
myogenesis in amniote limb muscles. Developmental
Dynamics 242:1043-1055.

Ling Y, Zheng Q, Zhu L, Xu L, Sui M, Zhang Y, Liu Y,
Fang F, Chu M, Ma Y (2020) Trend analysis of the role of
circular RNA in goat skeletal muscle development. BMC
Genomics 21:1-12.

von Maltzahn J, Bentzinger CF, Rudnicki MA (2014)
Characteristics of satellite cells and multipotent adult stem
cells in the skeletal muscle. Stem Cells and Cancer Stem
Cells, Volume 12: Therapeutic Applications in Disease
and Injury 63-73.

von Maltzahn J, Chang NC, Bentzinger CF, Rudnicki MA
(2012) Wnt signaling in myogenesis. Trends in Cell
Biology 22:602-609.

Mancinelli R, Checcaglini F, Coscia F, Gigliotti P, Fulle S,
Fano-lllic G (2021) Biological aspects of selected
myokines in skeletal muscle: focus on aging. International
Journal of Molecular Sciences 22:8520.

Marchildon F, Lala N, Li G, St-Louis C, Lamothe D,
Keller C, Wiper-Bergeron N (2012) CCAAT/enhancer
binding protein beta is expressed in satellite cells and
controls myogenesis. Stem Cells 30:2619-2630.
Masoudzadeh SH, Mohammadabadi MR, Khezri A,
Kochuk-Yashchenko OA, Kucher DM, Babenko Ol,
Bushtruk M V, Tkachenko S V, Stavetska R V, Klopenko


https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Q‘)&»A 9 LgbLT.lw Lé).)w:u

wedblo 903 9 MDY 98 Fio BB (2ol

NI (2020) DIkl gene expression in different Tissues of
lamb. Iranian Journal of Applied Animal Science 10:669-
677.

Mohammadabadi M (2020a) Expression of ESR1 gene in
Raini Cashmere goat using Real Time PCR. Agricultural
Biotechnology Journal 12:177-192.

Mohammadabadi M (2020b) Expression of calpastatin
gene in Raini Cashmere goat using Real Time PCR.
Agricultural Biotechnology Journal 11:219-235.
Mohammadabadi M, Asadollahpour Nanaei H (2021)
Leptin gene expression in Raini Cashmere goat using Real
Time PCR. Agricultural Biotechnology Journal 13:197-
214,

Mohammadinejad F, Mohammadabadi M, Roudbari Z,
Sadkowski T (2022) Identification of Key Genes and
Biological Pathways Associated with Skeletal Muscle
Maturation and Hypertrophy in Bos taurus, Ovis aries, and
Sus scrofa. Animals 12:3471.

Perttilda R (2021) New insights into Rorl, Ror2, and Ptk7
mediated Wnt signaling.

Picard B, Berri C, Lefaucheur L, Molette C, Sayd T,
Terlouw C (2010) Skeletal muscle proteomics in livestock
production. Briefings in Functional Genomics 9:259-278.
Piovesana S, Capriotti AL, Colapicchioni V, Ferraris F, La
Barbera G, Ventura S (2016) Membrane proteome
functional characterization of breast cancer-initiating cells
subjected to bone morphogenetic protein signaling
inhibition by dorsomorphin. Medicinal Chemistry
Research 25:1971-1979.

Qiu K, Zhang X, Wang L, Jiao N, Xu D, Yin J (2018)
Protein expression landscape defines the differentiation
potential specificity of adipogenic and myogenic
precursors in the skeletal muscle. Journal of Proteome
Research 17:3853-3865.

Roberts TC, Etxaniz U, Dall’Agnese A, Wu S-Y, Chiang
C-M, Brennan PE, Wood MJA, Puri PL (2017) BRD3 and
BRD4 BET bromodomain proteins differentially regulate
skeletal myogenesis. Scientific Reports 7:6153.

Roudbari Z, Coort SL, Kutmon M, Eijssen L, Melius J,
Sadkowski T, Evelo CT (2020) Identification of biological
pathways contributing to marbling in skeletal muscle to
improve beef cattle breeding. Frontiers in Genetics 10:
1370.

Safaei SMH, Dadpasand M, Mohammadabadi M, Atashi
H, Stavetska R, Klopenko N, Kalashnyk O (2022) An
Origanum majorana Leaf Diet Influences Myogenin Gene
Expression, Performance, and Carcass Characteristics in
Lambs. Animals 13:14.

Schmidt M, Schuler SC, Hdttner SS, von Eyss B, von
Maltzahn J (2019) Adult stem cells at work: regenerating
skeletal muscle. Cellular and Molecular Life Sciences
76:2559-2570.

Semenza GL (2003) Targeting HIF-1 for cancer therapy.
Nature Reviews Cancer 3:721-732.

Shahsavari M, Mohammadabadi M, Khezri A, Asadi Fozi
M, Babenko O, Kalashnyk O, Oleshko V, Tkachenko S
(2021) Correlation between insulin-like growth factor 1
gene expression and fennel (Foeniculum vulgare) seed
powder consumption in muscle of sheep. Animal
Biotechnology 1-11.

Shahsavari M, Mohammadabadi M, Khezri A, Borshch O,
Babenko O, Kalashnyk O, Afanasenko V, Kondratiuk V
(2022) Effect of Fennel (Foeniculum Vulgare) Seed
Powder Consumption on Insulin-like Growth Factor 1
Gene Expression in the Liver Tissue of Growing Lambs.
Gene Expression 21:21-26.

Shen L, Liao T, Chen J, Ma J, Wang J, Chen L, Zhang S,
Zhao Y, Niu L, Zeng C (2022) Genistein Promotes
Skeletal Muscle Regeneration by Regulating miR-
221/222. International Journal of Molecular Sciences
23:13482.

Simon L, Hollenbach AD, Zabaleta J, Molina PE (2015)
Chronic binge alcohol administration dysregulates global
regulatory gene networks associated with skeletal muscle
wasting in simian immunodeficiency virus-infected
macaques. BMC Genomics 16:1-16.

Smith-Vikos T, Slack FJ (2012) MicroRNAs and their
roles in aging. Journal of Cell Science 125:7-17.

Snijders T, Smeets JSJ, Van Kranenburg J, Kies AK, van
Loon LJC, Verdijk LB (2016) Changes in myonuclear
domain size do not precede muscle hypertrophy during
prolonged resistance-type exercise training. Acta
Physiologica 216:231-239.

Stearns-Reider KM, D’Amore A, Beezhold K, Rothrauff
B, Cavalli L, Wagner WR, Vorp DA, Tsamis A, Shinde S,
Zhang C (2017) Aging of the skeletal muscle extracellular
matrix drives a stem cell fibrogenic conversion. Aging
Cell 16:518-528.

Sun'Y, Sun X, Liu S, Liu L, Chen J (2018) The overlap
between regeneration and fibrosis in injured skeletal
muscle is regulated by phosphatidylinositol 3-kinase/Akt
signaling pathway-A bioinformatic analysis based on
IncRNA microarray. Gene 672:79-87.

Szklarczyk D, Franceschini A, Kuhn M, Simonovic M,
Roth A, Minguez P, Doerks T, Stark M, Muller J, Bork P
(2011) Mering Cv. 2011. The STRING Database In.
Tohidi Nezhad F, Mohammad Abadi MR, Esmaeili Zadeh
A, Najmi Nouri O (2015) Comparison of different levels
of Rheb gene expression in different tissues of Raini
Cashmir goat. Agricultural Biotechnology Journal 6:37-50.
Udenigwe CC, Howard A (2013) Meat proteome as source
of functional biopeptides. Food Research International
54:1021-1032.

Wiper-Bergeron N, Salem HA, Tomlinson JJ, Wu D,
Haché RJG (2007) Glucocorticoid-stimulated preadipocyte
differentiation is mediated through acetylation of C/EBPf
by GCNS5. Proceedings of the National Academy of
Sciences 104:2703-2708.

Wu P, Zhou K, Zhang L, Li P, He M, Zhang X, Ye H,
Zhang Q, Wei Q, Zhang G (2021) High-throughput
sequencing reveals crucial miRNAs in skeletal muscle
development of Bian chicken. British Poultry Science
62:658-665.

Xie S-J, Li J-H, Chen H-F, Tan Y-Y, Liu S-R, Zhang Y,
Xu H, Yang J-H, Liu S, Zheng L-L (2018) Inhibition of
the IJNK/MAPK signaling pathway by myogenesis-
associated miRNAs is required for skeletal muscle
development. Cell Death & Differentiation 25:1581-1597.
Xu'Y, Qian H, Feng X, Xiong Y, Lei M, Ren Z, Zuo B,
Xu D, Ma Y, Yuan H (2012) Differential proteome and

VPV Ll 1Y o ylouis [ pdoxd 0590 [y 99 Sk -



https://mg.genetics.ir/article-1-1814-fa.html

[ Downloaded from mg.genetics.ir on 2025-12-08 ]

Apalo 905 9 433 30 Fho GBS lulid

u‘)&aﬁ K éJbTJ.w L.é)Ju;aA

transcriptome analysis of porcine skeletal muscle during
development. Journal of Proteomics 75:2093-2108.

Xu W, Tang M, Wang J, Wang L (2020) Identification of
the active constituents and significant pathways of Cangfu
Daotan decoction for the treatment of PCOS based on
network pharmacology. Evidence-Based Complementary
and Alternative Medicine 2020.

Yin HD, Li DY, Zhang L, Yang MY, Zhao XL, Wang Y,
Liu YP, Zhu Q (2014) Housing system influences

abundance of Pax3 and Pax7 in postnatal chicken skeletal
muscles. Poultry Science 93:1337-1343.

Yin H, Zhao J, He H, Chen Y, Wang Y, Li D, Zhu Q
(2020) Gga-miR-3525 targets PDLIM3 through the
MAPK signaling pathway to regulate the proliferation and
differentiation of skeletal muscle satellite cells.
International Journal of Molecular Sciences 21:5573.


https://mg.genetics.ir/article-1-1814-fa.html
http://www.tcpdf.org

