YO—YA (Sl YA 0 5oi) 1 0 5lois (Y 0,599 éSusianold

(19 2) g5 — ool &yl ——

1Pe¥ 5l t0)) s oAGIS c0ld pale iy 09,5 o2 9ol — colde cpocxil >

a https://domesticsj.ut.ac.ir/article_101170.html

9y — ool dlio
S0 (ILalish (5133 (5509 o3 primmns § Sl (5 35L (5 Hlwa> 3Ly 8 1S9 5
o1 BT (559U L bad o (JeSI g0

"ol plilies sy o 1T g 9k 15,8 (U Bolo ilae (9 g jlax o350

Ol 55 oyt Ay neabs qulie 5 53,515 SAKEls oo pole saskigo 05,5 «ppebs 5 plo ol Dol § K55 )| slih IS (g5l
Ol S <ol oS oxrlo lie 5 (55,588 QEUSLIS (ol psle siign 09,5 sl 5 plo ol Dol 5 Sy Jletdls T

el 5 05 oSl xabs i 5 (53,3 EASS < als ol caniigo 05,5 el 5 plo SI55 EIol 5 S i (650 (ggomiils”

https://doi.org/10.22059/domestics}.2024.371655.1146 (d

onS

sloas ;o g golazdl sguw ‘@T)lfﬁ prlionns jobo 4y a5 Cosl ol g alo Caio jo (solaiBl g Hlws Cio S (559,b
Dbl G 53 639, E55 50 3 (50 SlapurilSe 5 5 (S35 obil (I ol b 8 o Sl (65 als (sl
s (i dag oS Sl odezmy Cho G 690l el oais (atie oS ok 4 j5ie j5ibo 5 pls i laaisS o
il e 183,505, 5 Sl (slacsjglid 3 Syt Sgdige SRS edizm oS (G SlaaSid 5 (Sajsly
s9eb g pls calide (SladisS )3 559,k o3y 4 odzy Sl p @Sl (J9SUge Slapaslle S sl 1) G Glaces b
(oSoslgslio 5 uSrngiSia  «oSomngis Sl o uSrogif) (pSnal iz slaay 51 Jol> (slaosls pléol a8 o o2l 8
S0k S eas (ol (Jsge SlapasilSo 5 (Soielon Sl 5l 550 S Wl e (Slwbre s3lue Lol e
) (3050 s 525l 30 Sl (Hgn (sl00l3 31 (63050, L (5393 (sonlasS (Slappansilis (pl Sy a0 )|
Sl pae (rizmen 5 (Slo (oosats Julge daSNP o) (olulid coaisid-cudss Lalg) (09,5 (18 ln (Sglom 402
o )lS slp 1) sioyd g 009 s (559,L 50 sy s, Sl cpl oS sl 4y el (69 50 S LK 5 (Sdaile
i b Seol (glas 5518 (53loaz LS 3,80, ol Joiliy o Sleioe a3 Gloys slo aldlas Ly 5 (o
ol 53 (sole GBS (9,5 S5k rizren g Wosls (giluaz LSy sl (B 5 et (e 5 Sen el 53905
L oalal) o (Sdlae &Il caalllas ol 5l Bae conlpliy aiboe joeb 5 pls Al sladisS Gl ;o (Jieadss ($59ls 58
315 ol (slaspaly 5 Loty ) L] Cumnl 5 (a5 aizred 5 (Sislom s 5 Sl (slaslid (5loaz LS
Ll joebo g pls S 3 55,k Lo b la e

550 il Seel (6153 S35 s 1595 x5 5 £ 15 Dol s guadS Wlads

sadeghimos@Ut.ac.ir :J giuwo 0w g*
e ol dngans 55 1At yud 3k s plo ol 5 S
VEXT YN o jLacil )b VE-VAY0 tbpdy gyl Ve YNVYS 16,550 Gy VYNV /-0 iedlyo &b

ol gl 5edsm pimew 5 oSl (55l (5ilwaz LS 5,05, 19 (oo, Glilims B 5588 wp o Bolo B (g lax> 1 DO 8,
YO-YA:((OYF VF- ¥ (Kol (sh8,2) (290~ ode (010 0aIsT (5,5)L b Lo jo (JoUse (slapucilS

v


https://orcid.org/0009-0001-7819-9457
https://orcid.org/0000-0002-7145-622X
https://orcid.org/0000-0002-0010-0111

I Hesari et al.;

Integration approach of omics technology and systems biology to ...

Coio (pgas 4 als Caio ;5 nd 659,k 9,138 o
BasSagame ol Jole ¢ ds5 5 et slagls B9
Sl Fhe gl asbe jee Jsb p g 0o S8 s0se
yoeb g plo S5l 4o sleanls Heb 4 Sl slos 5l
lags jlid ol igds go ooliiul (555, slo S5y 25 sl
WS oo @l 2 1) (el o))l 5l 6 5330 et B
55 o s Lo 28U Sllgu Ol 4y SaSTL wlilys o0 g
«$59k A3l S Geizren g (S35 Adsl Ulye 5o e
691950 5 (5 )90 40 A 50 g Ao Ll ) (Ssg oty
Chakraborty et al., 2022;) s o Sl 1, Slls>

Ghafouri et al., 2022; Reyhan et al., 2022; Ghafouri et al.,

5 oslbe sl jasis &b 5l o5 (5000 deme
Al as Slae lp oy 4 (el B3 i

oolaw! —dloais ) o ).>‘5| UL oo 39d5te i
o=l 9 Vb 69k b slagl (59, 2 a5 Slalllae 3ok aisS (oo
Bble ;o a5 s las b (5,9,b Cio sl oas sl
|) 6)5)l.3 ‘() D)S.Lo.: ) LS’L) LnguﬁLﬂ.s aS MQ‘SA UL\M.:
Bz Sslem SlpeailSe 5 dad o 3 gy Co
Gk b sl addllas Goyb 5l Gl 1) s,k ,o JeBo
Hayashi et al., 2017; Ghafouri etal., ) s S 59, oyl 5 YU
sleools s w5 o .(2022; Marrella and Biase, 2023
axgs B 5,0k Slao Gl jeb g pls Sl5Edlal 5o oSl
033k dgee sl Wlgion 45 a3 g0 Ayl (6 59,L o (JoSse
o3liinl 3,90 595k g plo Dladgs )3 (S (5 9000 9 ey
(Chakraborty et al., 2022; Ahmad et al., 2023) .5,.5 ,|,3
SHlaz 150 2,805, (o 2 caalllas cpl ST I Baa (Bly 5o
P (Sidam prs 5 Sl ($355ST il slaayY
Lmdl 0,15 o g sansl )0 s Sog, ol drng 4 Jlea!
yoeb g pls Crio b o 1o solipdlol slas pal) g Laasls 5 4o
2 ol Sllg> Jieadyi o Slas 5 69k S Sz

lor 690010 slaaxly

(Omics) uSwol
rr Ol &5l (gapaz (55lid (nSeal (5553
SEl g laosl wile (stans SassesSle lojen

Aotio
S Sialon e 5 (OMICS) oSl (5,55 pleo]
el Gy (S g Joge S e 0 Sy céyin
(Genomics)  uSuesss  Jeld  Siel  slacsslid
el «(Metabolomics)  wSieglsslio 5 (Proteomics)
o5 s e il (Jobo 5 (JsSge zolaw 590 ;0 slos S
(Pinuetal,, oS o S5 (Sojedgm slaon] i S0 a
31 ooliiul 5 LuSel (slaosls oS 5 b e 655 rinmsns 2019)
g siledae 4 (Bl 5 Sl lag,

u:l; JAl U"‘ as sé)‘d))‘f ol 6"‘"‘"‘) 6me°“"‘“'“"‘"

«(Transcriptomics)

e bl 00 gy leaSl JL8) L S
Sloslawl b ooyl 1o 0gdle (Al and Georgiev, 2023) 55,5 .~
2575 9 paS 4 500 Gliiome ¢ S slaaSd g BIF 4l
JUUHPC N PPN K OIE IR BRI
SeeS (S St 3 Shes 5 (auilojle i S0 4
Ol lulcdscuns s 4 5ol ¢yl (Ghafourietal., 2021) oS oo
9 udplio dacnty n dapy Gm oduzmy SbLS 1B w0
Slio ol b (SisSy 5 azS o 1, asSlpe Koo
anled plolid 1) lagjlen 5 Cdles puizmon 5 alie
pole &) 4o (Yadav et al., 2022; Ali and Georgiev, 2023)
A 3 35 s b oSl (slangs 518 plesl ¢ ol
38 oo 53 (659, 59y 2 IS sl 4 oS reads Slao
sl yal; 5 ol (55, » S 05 A )0 g 009 he
Sy Slls> Mol 555 st b alaly jo (sol5zdal
IR 695k S5l 5 p Sl Sll g Jiead s Slaw
b Ly clai,sls 5l oslical (Long, 2020) was oo
sty BB sk 4 adyin soliedlal 5 (JeSse slais,
9ot |y Sy oliidlol 5 (y5 STy S 5 <do
Sl Sl Gl sl 1y s im s s 5 Sl onitisn
Ahmad et al., ) aes oo &l Sle> oz ;o slhas
L u‘&*‘" slas,gls LS}L“-“-?)L.:S‘.. 0,505, «ulyd o (2023
Sogtd g ple 50 (g JB latd iy 4 Siglm piuaw
o0ls 1,3 plaxails (55; i |y sz sagdl 5 oad e
el
9 Pl Lo ;0 e (glg g golalll Cio S5 (5551
9 Goanels sazly oS 5 el jsbo 4 o col 5l
ol DYgame (FasSads goladl (b g g eizen

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

L 5 ,oiS g wile slacSalasl ;8 59> 50 DNA L slatean
S o555 Al ¢ Saegsy Bl LB L3I il IS
Gl Jelowi g 5o ol o Canl (S s0la b oadj 0925
55 plolid ln Ol w55 5 peis Jile sagalsy
G b Wl LSSl (nl b Bl s (S
sl b ye golatdl ol Clio b g (S5 sbaes Lo
5 (Microarrays) laal,l5, PCR ale alise sla i,
(NGS: Next Generation Sequencing) ool e 2L Il
ooy n s S0 9 Seagy SlbI Ll g 4520 s
(Sanger sequencing) K. oL Jlg o9l o colaiul
DNA ilise slo e b Jls @y oMb ool
ssliiul pgis DNA S oL Jlss sl NGS a5 Jl> s oo
03lil L b NGS l ool s slaosls ol 0l b .09 o
S o & ioudsih mnd g anli K b g5 S5
GWAS: Genome Wide ) psi5 JS iog Oldlas &b
b JSioi> Al sly Yeene «(Associated Studies
S50 ool aslllae 3,50 Slio L ba ] LL3 | g (sosgilS s
GaselSe SO sl AShois (McCourt et al., 2013)
S5 o il ess (SNPs: Single nucleotide polymorphisms)
dops So il e ol Sl 4T aies pgig 0 wsilSs
Sl (Seim s s, Sls Glee 49 )lge Sl o 5 ool
ool il Slaw b das e Seis sboolfils  lolis
wilgs g0 LSNP ,Lulis (Primrose et al., 2006) wig co
s @l s len (loys 5 Sty plKin 395 Gartas sln
e Slio 0 3 mpe slag b gl bl (rizen
SNP oo uigs s .(Chen, 2015) wil aibe (golazdl
Sl by, w8k leds Wi oo « 5y sl wlide 3 0hg 4
aaiz ol a5 010 3929 dg) et Slp (Al
RFLP: Restriction ) oo sgase lehd Jgb 51 Jol>
slog «(Fragment Length
ASOs: An allele-specific ) JT olaisl go.54:S 555!
AFLP: ) ool iS5 dalad Job  ISCoass (oligonucleotide

Polymorphism

oSly «(Amplified Fragment Length Polymorphisms
(PCR: Polymerase Chain Reaction) ;l,eds (slo,o;
RAPD: Randomly) DNA olay ;555 5l Jol> JShais
aib oo DNA (slaal)T5, 5 4 (@amplified polymorphic DNA
osliiul (Sy St Julod g 4520 sl bty ol 5l &S
CNV: Copy number ) S olasi &l yoss g LSNP 098 0
S oS olass ;o Jlop b ando é £33 (sl ls a5 (variation

I P S AN P I JREC e
g Sl G o (S slosls 5 pleerdsn Sl
(Barh et al., 2012) cas o &l 1) e sloasss
S oSS (S5l e Ay 4 mSel (slags 5l
el o0l g slrools 5l (g > S0 C)i RV Cﬁlj
ol 5l leanl s 4 ($3919iSSsm 5 (silugyls slacs 14
o) Bl 5 golr Fgels sladae dawgs sl lags sl
J.l.lsb.a oolaiwl 5)|») W 9 dxwgd LS‘)J. QJLQJ.’>
shol Glllas slaay¥ 59>4 L (Deiddda et al., 2015)
BLol 33555l @ olaj ol o sz slaa¥ (S
3 el @ yle a5 (Lipidomics) wSogimd wiile oo
oSeogin pe g b JolS degame 0 Slos g LSl dalllas
Slge 3l (Sigk dnlllas 5l canl & jLe a5 (Nutrigenomics)
slaiss o lay) p e bSTs> 10 d9zge (gike
osliul 5 L8 aie ol o b Sliios slais alise
SiSles oSy Dype & oSeel  psede
(Toxicogenetics) Ssjs5wwSss ¢ (Pharmacogenetics)
or 90 hy oaSsp 9 by slaJlys 45 wad oo iy ya
ddlas Gl (555065 cpl @lizes slaay wSsls o )3
@ S o w8 |, 55 ldie 5o bools (5,5laex Sl
iz gl plojen Juloi 5 a5z g pleol &5 laiss
S2islo St §| s aalz 5 e 50 Wlgi oo (uSal
RPSSPURTIRIR (I SCH FSA FNC SO RPN PRC TR S
oSaal (sl s y5ld ol pls (Gligorijevi¢ and Przulj, 2015)
5 0 oo w8 1) 60 Shos 5o e Aol IS Carogs Sl
Ol @ Ml b oakaly o g slo Silis aulys oo
3o iz s lom (ol Glaple,e 4 o gesi Comsls
» golaldl cuzy Slas yuorer g alize sladisS
a5 yaioren (6,9L8 ol Laies LIl sals aliSs sloasgT
L Gl slacddplio g lagntyn o) slace Sy »
9 SHplie e (paiz p Ol 6l g wiS (ga pdy Sl

S o 028 lojen jeb 1) Jelu 2o jo SEILS

(Genomics) (wSwogd §
Sledbl Jol5 degame 3l cunl & Le (GeNOMe) o455

ol S By 5l (2 1) RNALDNA (5 85>90 )
DNA slo Iy 5 (oaiiSaS (sla JIgs) lacys ol el

DNA J.nls &Cs.o?bc L J-"j-’s“ ﬁs—\) ML"SO ou\.».Su\Sf..C

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis c



Integration approach of omics technology and systems biology to ...

I Hesari et al.;

& 3kw soS) Alternative splicing arrays «(psi5 Job o sasio
SYLasl 5 laogS1 5o gy 3 RNA Gl slag 393
Slel® sl sS) RNA-tag sequencing «(y955 555"
bl s RNA &5 5o (glaxsy ) S5 (lss 5 con Sl
S Blss 5 ol omsiy, sl Jly alulis) RNA S
(Katayama et al., 2005) (RNA &55 ;2 Job 10 saxie
Encyclopedia of DNA ) ENCODE ,slic zol> 855,
bl |y pgs (60 Sles Lolie slas DNA ((Elements
90 Jolis aaliyy oyl s oo )11 casle CleMbl g wiS o
3 el Sole a4 (Yoo Y-Ye 0 V) @i.ﬁl,oﬂ 58 G >
ezt 5 055 3l oy S o 53,5kos (sl den Lol
Gl dan Lol ool & jle a8 (Y V=YV Y) wgs 53
Karahalil, ) ail so a0 oo (il 1) psis JS 50 (69,5 es
g Sl slagal oy GGl Seaging Sl 5 (2016
2 PErae @iz 238 Gl Lo wile il SloS e 4
L els slagle,s 5 i slags b o Slinizs slag b
30 25,0 Slol b ye Lol a4 (piran WS oo o248
ol 5 s o il sloaisS |5 golasdl soumy Claw
G )5 alBinle;] o Ollllas 0 o SeS g,ls @
09,5 Wiz b g 98 dumlie 5l (AU (55 Sl sla Ly 5l 9>
Ailgs g0 Bud a4y diy a5 sl 00l (lid |y v a4y s aliro
J ol b il Comal lls @ol5M0ol pe Eli o
Qg g0 daz 5l ey Dlyuss a5 el e 4S5l 4 dz g
) omgisy dnlb nlpln 038 b ey ol »
Sleis (Dong, 2013) w35 Sl 3 ol A e g o
b o9l g0 005 (reasd 0 Ol S SlyeeiS b oty Baes
38 hes g S Sl See (05 Ol 3925 b ol
& Sl 5 Dl o b 4 295 Jlab 5 i
S5 )3 Bl is 833085 JolS 5 & Sl Somo le
sl ,3té (Ouedraogo, 2012) wsls " ol O¥gams
S Il dngs o Sl 5 el 5 a5 sl (silieo
e B3,Sag5 5 Ol (e S0 S0y, alex
OgeboSal ol gl o 1 (e slo0 S0, (I
S b i a5, b o psls o CDNA
(Wang, 2009) cuul Y J&> L o )bw slaay),] 5,Se
o) 4 Mo 3131 Cog Sl 5 JS el g 455 b lidone
ol e a8 win S olala ]y ol by sleailis ol s
S Olsie 4wl e ol Sl slaailis ! el JOL

45l sl 5 9S8 eolinl 000 cansis Jibej]

Seis gl ly wites DNA 5l i wiz b
Jloas! sla g, .(Ragoussis, 2009) axiws S5
Illumina GoldenGate 4 Affymetrix SNP GeneChip
S>sS slediges p> 9 SNP (oYL slass 5!, BeadChips
slp TagMan g, o cwl Jl> j0 cpl gl o dpogs
03l i 55 Alged p> 9 SNP oS slaws L Olalllas
@ (o Saal slaosls Gulul 3 ( wSogs (Shen, 2009) s o
Olio 5 lag)lon )0 mebas J8,ee slojenns 5 o035 lulid
Al smotan (Jl ol b (Vucic, 2012) oS o S alises
Jelosi 5 325 bl 2 LS DNA o &l pss ol (Sl s
5 39y 3 o Sl Seial Slss S 4 o)

Jiang, 2015) cul 1Sl (il (dez 5 5l e

(Transcriptomics) uSuwo g ySwwl 5
3 slegerme Jolod g aslllae 4 (Siegin Sl 5
oz o b Jshe o a5 places Sl s L MRNA
21y ol aledbl fle pl.55ls 1 co Sls 3929 Lo Jolus 5l
Slp s WS oo wald ool o Shos 5 lagys JLile pgis 5590
oozl (g5, Slas lilllas ;5 cogih ailio dlin 5 ololis
@leiptyn 4 g Wes pg ilide glagisy oy,
Geisd p peies pl b el jsb 4 a5 Wgd e a5
355 ol B isid 5 isis o e w3535 e
5 bl (m o,Slos slaeglis s sl RNA Ly
Sass lalid 5 05 s 5 Juls 59 ,Khos o Jsbos s
3o iz sl lon U solaidl opons wlas gl wails
Dong, 2013; Wang, ) 545 e ooliiwl als alizes glaasss
sk dalllas gl (cmrgisy 53 Ysono 4Lyl (55l (2009
58 esliial 50 Cou,Sndl sl b3yl s MRNA oL
e casis Glaal sl s o)l oYL Sllee g5 0,5 o
5 SMbl slo Faomn 5 (Seolo bogase el Ll sl
L awolio jo caseis Il ol |y o] o)l ctoles]
Real Time- Jlw olge 4 MRNA Jlol8 slo obj,l ple
)‘ 03 e SS9y LgL&:Jjg}o Sl &5‘54 Sgdone PCR
9995 E9r5 S Sy 4 Dud 4 oSIIMRNA J5SUge S
6&&5) | M‘j )9;5.03): :\.a>b 0)45 aQ MRNA ‘5”93
Sl seS) Gene expression arrays I o le owngig,
Genome  (AlBax/SS 37 oy wieg Sl gl 3

Sy 0ol sy, sl s oluls) tiling arrays

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




Y4

(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

5 |y e (2iS  SaS ag | bl
@ Ol LipSsn @bl sl o sbaghs, 5l oS
ol sz slagag, 255 0)Lal (Sl eed 99 (50 5
Juis & 5 eidlsiso] HS5ls S \iu5is s slaalln,
Sialed atile 25 Gl is )y 5l oS 5 5 (o0 r7 (e
ol (Debnath et al., 2010) ol Slowlrs sl yog, 5 5
2 Jeo Glaassl 0,50 40 Sledlbl ‘u.&..ol Syekd 5l ay
5 Jed s eon Sl e sl Sslbe laanl B
s8les 5 by dlal, Sy gl oS s Jske &zl
el oY dapl el 5 ase 5 ololid 5 by
oy 5l Ol Dl b g JlslE asile (6915
0,5 Sl o 1y petisy Seelus coale a5 59l colaiul
T b Sl 08ty sl S5, (Larance, 2015)
5 &8 ,lnl b olen (MS: Mass Spectrometry)  o,>
S 1y el (Sosslae Gl iyt Ll sloiiy,
ol 2 By o glacntisn lolis (Jo ol L ins e
O g 15 il caiiS sgume wilgh co cdiind ooy
e 60, 8loe mlio b calizee gy sloasss 51 col
el bl i cod 0,8 4 pamie bol Lo slaputig p anil
S5 las b 5 (2559 lagSIl (o Al 553 4 0l oo
slagyld 5l oSeoggn Ik whe (T o SOlis
bl sl g0 99 5 o G 5 55589 25N asile i
A.S‘so oolawl UT ‘S-’]‘i”})"‘ alasgs 9 LJ"’LB)" L_,’_».Mu 3o
Sy el Gogl il b (oo (v il ()10 90
«(MALDI: Matrix-assisted laser desorption/ionization)
ETD-MS!) (coy> (oomimcinh —0g sl Jlisl SoSis

41,1 «(Electron-Transfer Dissociation- Mass Spectrometry

(o riednb —gle (B gileyS pugSa 5B s
i ooy (b —pe e Sy mle (SIS gk ,S
oiligsy 5 oSl Adl ISP S 5 e S
5 basis som dw JlSle oy sl slatus caoblin
T52s b SSeSS (Jlo (nl b osd e eolinul oSy
Ermg® &8 b (b (slopls () 99 axle oy
s (FTIR: Fourier-transform infrared spectroscopy)
SAXS: Small-angle X-) S>o5 dy5l5 b oS5l 55 5 (SaiSTy
Lo yaiigy gl Lol dallas (gl auslgs s (ray scattering

Lfdj) ;A.l.cl (T (T g‘b.‘o B A.vfi )|)3 oalaw! Oy940

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis

Duan et al., 2020; ) aigd Sow SYeb odb slo ol
sob 4 i e oo, (Trivedi et al., 2023
@bl 5l eslital by wlos S Ty dswgs g2y JB
B g 00,0uF Sldlas Jlgo 5 b it slodiges
g oladl suoy calie Slao b oakl, o (g, Keis
e a5 (6 ek s sl ool plodl Calizes (slo g lew puizmen
Mogine Sl Slplin Glo s g by lolid &
Sl 0 axlllas 5550 slo g lows g lao b alayl) o alise
Dehghanian Reyhan et al., 2023; Ghafouri et al., 2023; )

.(He et al., 2023; Sikka et al., 2023

(Proteomics) _wSwogaig 9
OnSgn 805 0S lagys slass ludl pgi 839 5y (bl 2
G0 9 4oz Slacyy olax b amlie ;o pludl poss )
S Gl 09259 50 )3 35290 95 (ke 4 sl jieS 00
ol ol el i ol 35 )0 e 0aiS WS sla)) &
5 395 05 S 05 Ol bamags B g £535 4 s e
AR 55 dez i 3l oy DS 5 2Sle el il o
5 Sl lojas Sb izl lainisy 05 o
S lp GeFen ghw o adlhas 5 s olendsn
e b Joles 5 anesgs ) b e JsSUse slopusilSe
Sy970 i sladisS )5 lags Lo 5 oLl buney Slio
5 &5 DYgazme Jolo g aie Jold Seegilgny lanl
5 el Ol o blsy dlox 51 S5 wliiie )0 oty

5 Jsbo oSl 4 bgje gy boails o) Ol
Jb 3 (Macaulay et al., 2005) coul Sojelgm slaon ],

4 5y Ol s MRNA cwgig) a5 Cunl ol olizel oS
odls plis ol Slidss s hie o8 b eedies j5b
dos diile Jhlse o 4y Wil o (Soan opl a5 col
Ol Bl Gl (emsie) Sl o Dl 9 Blide slapes
Wlgi o0 (095595 9 (emrigy SWools I gralr el g &y 528
(e Sesiiyy (Haider, 2013) ans &3l 1) ganse Dledlsl
(Oegn Jile adlhe GGl g cel Syl JeSe
Gloanlp g oo Slee 5 uSgp-0nisy loiiSeny
Tl Ko onl &5 Gl a4 aiS eals 1) el (Sojslse
@ 1) el gl dawgi 9 (S Connj Sliniod ;0 aied )l
Loy anlllas )90 cilize Slao gl gim slo Silis ass
oSansiiy . Slaal (S S 0 SIS o slagsle
Ol 5 W)l iSenn o5 ol plagnten alubs

v



I Hesari et al.;

Integration approach of omics technology and systems biology to ...

5 Cuwlws>  (chromatography—mass  spectrometry
bl s lahy, wasee GRIEH T, 6 pd ol
rblide als wilys) (riwish 5 0y (D
NMR:  Nuclear magnetic resonance )  laus
Iy 055 Lol alse g Llse plas’ ;o a5 coul (spectroscopy
pleol 5 5)ls YL conlis g C8s so,m w35l
Ol (S 5e 5,539,550 b 555 BlSeles,s Lol s
S o ol )8 diged SO L (o ) 000k BT lbas eSS
S 59y P90 Lamma g diges (g jlweslel Sl Jdo 4 Lol
il Sl e Wl e et (O] U
Ll 3 5l )l paiges (rm al> po (paiz ( Seeglplie Sliiow
3J> Sy7s @l (Siislse s 5 aslllas S50 (sl
5 zlpvl (So5edem sladiges ol (German et al., 2002)
ilizee Jolpe s digioe oolel il 5 a5 sl
B o " slasols aJgr jelaie 4y asols il s
S |y (Jokos J519) Elplio Calé o oad Jlo simie
o5 sloosls oyl (Fiehn, 2002) ssi e Jlog! S oo
Jeloi g 425 sl 6935 lye 4 Gl oo |, (Clean data)
ol e g, S5l eolal ( Jl pl b o,S eolazul ools
Ol il pe 00ls o g a5 £9,0 51 8 ol o0ld
) S oo b Sl lide @ |y el sloosls da b,
55 703 g B ol by (oo o2 )8 oliio (JUis olgie
w25 Jolse 3B 2alS 5 (Seislse) abogpo Sl (535, 2
Sy wlgi e a5 olass, el 6 pSojlal slas wsile
(i pwliie Jolis 3,8 103 colazul 0,90 ooty yiulyg
Jloasl (3 ;S Sy g 00 09,5 i 5 S3lois S
2ph 2l ee2li Dge a Sl 4 wlsn Wb
5 S n ol 1y Jloasl S logey RS o nSonslplie
&P OGN el )3 S & Wl e SaeS slasSse
b Sy glanel 5 55,5 slegeiisy sd
ol 53 2l el Calply (gl el el g SVl
(Veenstra, 2012; Monteiro, 2013) gl auje8
AL slas Lo 5 ooz Slio b s e ol slaca)glie
ey Sl S g 4 Gl oS e plgie |,
@ Cond i bl (Sl ddlllas 05T (Byne
oS 13009,0 Sl glio slasi o )ls (wSingtis p 9 (mSesis
bosls (plply il oo g n g oo Sl 5 dag
odas Ol potd sl o s o Lisly el jo et (ol (6 5508
sladls o Ol sy suisS WSeie 09,0 slacudgle o

Matrix-assisted laser ) MALDI-TOF
Sl elels sl «(desorption/ionization- time of flight
Jeo Bl PlegS ghioe oolitul oty (02 Sl

Wi (3 JE (oSS 50 et Slaghy S5
(FRET: Fluorescence resonance energy transfer) .lw,sls

SPR: Surface Plasmon ) v ¢ygemdly uiligs, aaid 4
5 ey omiisn sl isly olulis gl, (Resonance
1,5 505 .(Mousumi, 2010) wsgd so oolaiwl DNA- .5
Loood Lloplas slaguiisn Joee meti glp uSol dxil
el 45 093 o0 ooliiul Jolo 5o 0 (egn loguSheS
SlaosSay Koo 3l oolannl b Joho J&1s 5l pglad dd sl
Silolazr 55 (agtisn slags,sld Comal o)l 35 (688
oty it Jolod 5 4525 Sl ey bouzn OLS 5
S5 ool gl Edman .o 5o aile lei o5 oL Jles
sob e 3YL e b slacSusS 0 gd oo oolaiul oty G
Pz )& CtSl Jolds o0z (rimiisl bl odee
(Orizmed bl oo BB NOVO anseids (61,55 (ol I 9w
osogame degezme Jolod 5wz Gl bl
Aebersold and ) wuS o @l)d 1, Gan glace Sl

.(Mann, 2003

(Metabolomics)  wSwe of g3l
plos el g i g adllas i oSeaglylio
L Sgrme (Sigden pheew Sy 0 S8 slasSge
slanlp ol SYsame bodnlie o)l 55,05 el
Sl 305 Sate Lol oo 5 s ok polas
3 el e g (S Sleti 4 ( Sojelsn slaptass
gl oLl (o SIS oKl o b T ol (ylidmes ¥+ ¥ Jlwo
Wdplia Y0+ - a5 6,5 oS5 1y ol podplie uagihen
5 Camptd oladl o 5 1) IAE s3> YO g gl VY-
ol Seaglplio s ol il po Jlaz ool 03,5 pasia
(Analyte <355 5,50 55k) e bl (glulax (suells
ool LT gilo oS g olobs 5 o bl aseis
GC:) 3 (B55keg S aiile (ilizee silalaz lasass
CE: Capillary ) 5 590 3,589 ,x5I (Gas chromatography
HPLC: ) YL o ,Sloe L mubs 31 ,553leg,S o (electrophoresis
5 Sgb o oslaiwl (High-pressure liquid chromatography

Gas chromatography—) GC-MS wile ol SaSs oS 5
High-pressure liquid ) HPLC-MS 4 (mass spectrometry

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




L]

(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

5 Slwbre giloacs Gk 5l ) (Sigden lagtuw
(Tian, 2010) &S oo ooy 2 22b ) (5l o

(539798 i 9 Sunl (5903 (53w 5y
3 melr S Sidon e 5 mSel (5,158 ple]
a5 3550 0 atadsy)l B! § Sislon (glopmnilSo
49 ool 59,8 (Bl (90 ok ()90 AiFee Sl
3,539, 99 (ol pleol S o eal 31, 003 Dlogge yo (S5 pslo
Ol sed ) (Se39dsm pimms S gl Sy0 15 el (559 00
2L 03,51 s 4y 5] ilin sla i DSl aalllae b s
6 3b il glaaY oo g ay525 5| b Sledlol aleol b
4 by o DI gy 2 LS 50 00 b lojar 5o 4 (Sl
L cdo b caslite | (ool DleMbol wilgs oo (55l 502 ppmmn
oSl (6 y5id ams I 3 laisee LSl o aslllas 390 (5 Lo

» lblly poade s OMe o 4 Shslem pien
walire ladiss o (golaidl booey Slis sl olrdis;
@328 Jold (edgm pimms S (o0 SeS (leyd 5 Lo Lo
s SS90 SVl g Jad ples 5l al> (o5 Ll
slaatd; (e bawgd Jolod 5 4528 (nl Sl (So3elon
(ot gl pele (oulidun; il il
3oslital ogd oo plnil Shalgigeal 9 Susd «Slejgdilyn
» oade sl (Multi omics) (uSiel  ge slacsslis
Sobige drogs (5355 el (Sl83,Sas; b e e slagilly
Silgh oe 4T WS e Slpiig 1) (plagts, QLT by,
osls 385 i 5 pléol Comnl 5 g widl SouSy JoSee

(Pinu etal., 2019) w0 &S

uSaol 8T (Sl Jud drugf g p3Y (sl 59U
b obrontiom ST S55 e )3 05059, 800 L
s s By g ololis Si) Lo b slasdus blLs)|
5 035 gy Sazme b Iy Jald uSael (55l sum
elols LmMRNA  Llgy  (cwyy comedhite Julos
Sl Sy lize gyl b Jly «SzsS SLRNA
D dolg> (60 Slas polic puzen 5 0aiiSAS ,uf g oaiiSaS
aalllas 3,50 FLs o] Sl L (S5 SV o3 54l
Sl (Sl b e (35 Wiz o Jle g 40355 0 )18
L5 sy ol b (G5 sl St ple s olubis
Vool oS el ooy Laseiin ol ol b bt Crogs olnd]

Sz Dl ay e canl (S Ko 55 SShaiz o)l

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis

do 5 g (o gigy | om CBLET A5 Il yo cenl (So5elgm
L etsn b g RNA Gla JoSUge 55, 2 45 (Lol pg 5 (il )

P9 9 pom Sl S (S 4 e 055 e Djse
(Garcia-Sevillano et al., 2014) 55 5 .o

(Systems biology) s3sfse phwsw
I I R
Las g dlle S @lizl plos o Oeles ooS Judow
wizo Suty Jsho gloany 1 5 Jsse liz] 0,5 parie
Lulyl 5o g oley Job o 1) bailels ol Ol miem
sl calizee gloans; Hliie S 0 ol 1) s
I SSlejstilyn (owaite FoslS psle (oulidiun;
p555 g o5 S35 DNA sl i JIgs aiile las 518
A lalln, WS e @l | b ISsas eckis
o7 e g a8 (oo Julod g 55 ) et Sl
sl Jlg asle So5edam slaosls 5l ol polie (4o )5l cows
oolawl ‘-’.A.i)s)) LngAJ}o.: L\ 9 (515L‘” LQLQW ‘LSi“J)
oldiunn) Sl S5 (Glbre slaghy, S o
Ol Jeloss g 5o slp &5 aiies Slejedilans 5 (Slewlxe
2k, sleJos (Aderem, 2005) o5 oo oolaiwl oosls
P St b ((Sple 5 SeFen (S sleass
Silotinge 5 Fmoin Ol ) wites mee Sielsn
ol 0 e w8 glwas Sldllas &b 5l b iole;]
wisee byl gl ol il il plulis 4 uzen b Jos
3o golaidl oz Slao e b Lad o ool il wile
Oeiored g solipdlal Bus 4y any Gt (sl slaaigS
aSd gilw e ool ogdle LS oo S s Lo Loy
WS (oo L] o el 50 (ol S50 50 (oot A
| gl 3 5 Lo J5SUsn w0,k0 5132l 2 35505 sl 2 5
3 Gel s, 9o «(van Riel, 2006) wS oo (smasls
i Bad iledus ) ogzs aed (silaas
Silwdaw Lgy (oo5 ilwdow 9 Sy whide jo Sl
Sosls dcgaze « 5,5 ulie jo Sl Sojelem Al
oz 5 pleol ) Y 035l b slacSiasS 51 ol oty (oSeual
Seolizs bgy (05 Silwde 3y50 a5 Jl> o S o

v



Integration approach of omics technology and systems biology to ...

I Hesari et al.;

s ol pogdle S Sl il 1 e o g a4y
A8 Segad slaggy 5 el lgds o) 6 bes
S 5 lolid p gaz jsb oS wiia gles il
AJ‘yLsa alises LSL“’)‘}-.J )“ oolaw! b O\.\.:JLS)S—‘W ‘5..\.......!
3leslaiwl b sl ond JLole g wlads g amo las |y ol s
ol 2 33 iy 5 385 oty 3 i 50l s
OSeegdasd Ae) )0 sl 5 (sele Syl 90 a el
dosed g5looeS 5 ilolaz b cal sl 8,50 Lo

Gy s e b e lelld 5 anis
L eSoginnd oS 5 (lojen job 4 oisy dguge |y oools
1) (585 kol by GeSogdglio by g (wSingiig o e e gl
Gl jo Slae 3, Al 5 BBy LA 5l coledye

(Yang and Han, 2016) 545 a8l diedgus

po 9 uel 50l S3laz S 959, 9,8
018 Ao Sai g 39 5595l S Sl SiPe
S slagls

SIg gl g eo)ls (VL Coenl 5 o5 55k
I e ez dlipdlel 5 mdl 6l 5 g5 ol s
alal, )5 a8 (Vo +2) o San 5 Dai &alllas o .55 o onlicial
FSH: Follicle-Stimulating ) JsSJgd S yome ygey90 L
Ssp el slodls) 5 I slasho 53, (Hormone
Osessp ol 45 Wles,S 5 F el end abnil ady
S oo b gl ol sl Al e By 55l sl
S SRy sin Soe b &ly o ol ea 5 Dai dallas
FSHB: Follicle ) s B FSH axls 5 o5 (Jese (S5
ol il e,S jasine ¢ (Stimulating Hormone Subunit Beta
@)l o oS FSHB guisilsys O sla dSins
GSbaiz el oad ploxl 5 slagls 10 5595k 2 9 dezie
(PCR-SSCP) ;lyauly (slopammi; iSTy (slaits, 5 5,5l
oolaiwl ol aw a4y 3laie 43 g5 OF )0 FSHB (5 JIg5 s g
2 (@8L) gy (Ldaiz ) g iRl ([AShaiz W s ud
elolis ¥ 551 (6 JA5S adlate o 5 CawoVl plas dilaie
Sl jsilyer Jolowi 5 425 Wogr Lo o oo b den 45 Wl
WCawdV-'0 odas asl slagigs a5 ob i LAQT
9§ W30 i | (cmrsiy) slayeSl sl Jlail slag S
b iz a5 ol las (Radioimmunoassay)  cwlgiseslgssl,

b lacsls ol L aF ole b ipd 4dil sordsm o

Gomez-Cabrero et ) sai oo Jool> Slloul ol 51 caulidl
(al., 2014

(Nutrigenomics) wSwogd ¥ yigd
comSragi Sl ¢ pSog5 pole 0 )T uSagity oS
e glaaiss g ludl 4355 10 uSewglgilio § S0y 5,
O-Seogi 9 Lol (Sl 9 355 (e BLIl 0509 4 el
Sgles oS g e leol 5 el Lok o pased L3085 £9050 b
Ll lagye gl g QI3 @5, 50 Sglds b qadel e
JeoSS 5l (o6 oSngit g Dlalllas po p3) glald iy
o el (698 ) Wiz slags,gld g ludl pgif 035
MRNA zghaw ;5 o5 oLl ple Gloyen (i 10 1) )15
Liisyg 5 (nSeoglslio) udgplio (((Saogin Sl )
P oSeeddplie G S e eold (eSesTs )
5ol ol bl ol )0 9 S0 piline uSegih g
5 oo «OF Tokw O ke Olge b Lad o ekl g Jad
Slpss 5l golaxs (German et al., 2003) el cdglis
w25y b e e slacs lon a0 Yol (a8l sanmogylas (s
b, Slas 5l alkire elgl Jolds o)lg0 cpl aian lic
sl lon (Sl ¥ g5 cobs b a5 atis S -SG5
by bplbyw 5 gl 353 slag)lon (S« FBye

(Kaput, 2004) ailosg

(Lipidomics) (uSwe giumd
P x5 Sl Sl ddllae eSaagin)
TV O P S N NURP IR PO %
el b 8L ok aile (ol Eged o g0 S
39 pleal pollin degorme ) S lyie 4 Wl oo &5 Cunl
) o pRede slacé i, (Vance and Vance, 1996)
5 4378 il walize Blaal sl o (Gl Sy
9 Al pais g Coge Ll (ol Slge oS5 Julos
WJlo ol b el o3l Gl 1, olilin b, ien
85,05 0,5 5l wle a5 o)l 3z slacesgase
Slga 5o lased JElo (Jlto Glgie 4 090 00 Sragisgd
dod jaiS g gilelaz 5 ol goilie g cduzmy  plds
opdle sl ,l50 D950 sla g, 5l eoliiul b o)> slaaisS
9l 05lly j5bo 4, 45 oz Biged S o s clilé ol

il Sglate g2 g8 b jsb 4 wilgy o el o 863 L5

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




re

(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

&'y (Multi-omics) Seel Jge ¢ (Multi-breed) sol3
ooliziul b (godS 80 ok sl s Seug yignh il dalllas
loads @L:)J 6)5)L1 Slas 6‘)‘ as lS:'M’; 5[? Coxo> dw )l
Wy Jayfo Cao VY 6‘)4 @3)49.».1; aias ol oolawl
bl gl Jeods 5 CutioS g 4y coiS (Ses SllS
ngls oalos L}.J?u F) 4))2; ‘LJ‘" » Oj)‘l.c o oolaiwl s&uj))}.».l;
«l» (CattleQTLdb) 45 QTL ools oL 5l eslanwl L
o S ie sl Slbl bl jo QTL dxtws lulis
ol 558500 S bl (ISl 5,80, el o plos Laolss
A 05 00,5 pal,d 1) Lol u S e (0F YA 5l USac)
2 3gy Cld b ez BB sk a by cnl & slaigs
ok Jemiliy 5 951 Lo o (Sufslser sloan b nlo ol
S L abyy bl nl poopdle wls oles 1, YL
Jols) Sl Soiglem slaanlp 4 g Sagisd
olas a5 (IYD 4 TG GSK3B PPARG MYC (slacys
S sanl B e S gl by ol os dy S
ol wlolis a4 SaS 5 oduzmy Slao ol 0 50
Sype Frie Wilgi o e 651 ol g hend (2lds o33

(Fonsecaetal., 2018) 4,5 |1 )3 o)y

S sagls
dagls Hlaly odgs sl (elol JSie G S5 (55,0
oy o3l Gy aS vl drngi ol bban s )3 0559 4
Sl hole S o s WS 5 Wi i el gy
Silse el (g5 95 Canio (gl 5 5591090 (512 o
bl e 5 5 (sl e (K55 s Jao o ot ]
Wiloads 4dss g9 4 a5 glaanli 15 caiius (5,9,L0
4 Wlgi oo odee jgb a4 a5 wil o)LL wsly e lien
5 Mackenzie o535, S8 S5 9 Soigded bYo
tlolid (sl Sl (ge B Sy o (VYY) o Sen
Mosie SNP g coledys o5 50k b e slo,Silis
Sk bz BB b 4 a5 ws s o)l g olulil
rs110918927, chr12: 85648422, P =6.7 ) o4 o yo laanls
x 10-7; and rs109366560, chr11:37666527, P = 2.6 x 10-
05 99 Olsie a0 Iy DNAI7 g APMAP (sla 5 Cpuizmon oyl (B
39,4 L og,S 90 e @FDR <0.002 L lo s glas (slylo

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis

4300 09 FSH oy cdale (o Ol et a4y ot el (oo
w95 ol b 5 slagls oS sl las Sla e Jlao Jlod
22yd 903l (e mle )3 S1eS o5 JB Hob 4 p el clile
Byl o dazie 5 036 (o p339,ST (S LSe 3l s eS
I s 5 (b 2oy uioren gl ol (P < 0.05)
o o oS Wels las (P <0.05) o3 s mble jo 1) oyl
b & ppel S5 g (P <0.0D) 09 Soatie dexie
Gob ol lis (P < 0.05) 351 S dazeio io 55 gz B
L 58 FSHB o o olubis GlSNP e ol ubs
ool b pe 555 50 659k 5 (e @l CodS

Wl plosl (VYY) Talluri fawgs a5 500 Gubod SO 0
Jedoi g 4525 9550 5l 5 YL 59k b 5 slagls (slop sl
a7 1Sy Sl oo 9,59, ol eoliiul Ly saizs 518
Sl (Senglglio 5 (Sog2s 1 (Seogin Sl )
50 3l ololid 5ol g Vb 659,b b 5 slogls o (JsSUge
Clglie YV F o g 0%V coy Sl 5 VA FA goaze
OF iz el Sl s jo 0l lulids 3 gl o el o
Ails Gl RelS gilanST el j5hud pne o JSo
2 e by s oegn e o Ll e o
Sk b 5 sl o g hB b 4 (SIglis b yne
slcudalio fuiomen sl lid 0> 5l Ly relS ol
Gonsk b gl 1o y5iged g )8 pedalie o 3o
Jelos g 4y aiiils le (RelS gz BB sk 4 ol
g botan baow Suily Jols oSl (ge 4z LS
el silio oz 5l Lol (Sdglbio Gl a0 ) gl
5 Oesre pedslie G5sEsSHS o eSS Dlsils
Ordees e glie Dlind Jomsonl Joanslind (ot
g ol plas ead gLl G slasewl oawlannSTly
e lie 2 @S slo J5SUge o5 0z ae o] ggaze
5,38 o 53U 5 9l 559l 2 0sill sk 4 ]

Slao ool b by (Sijslse sloanlp ololis
ol b 5l oamny Slio Ygans .l (51980 S ooy
BN S8 i 0 plS e oS Wigd e el Lag;
Lol 51 (& wcnl 2 oesdle )l A (S5 bl
QS oea 1 odzy o (paiz plejes jsb 4 allgs oo
g ge i ys (PIEIOOPY) (95ely Souay (lyie 4y a5
(Pleiotropic) a5 guly (gaulS s0iuS pudass sloyy (olwlids
Ganlp cwyn lp mre slolpl drwg 4 wlge
Wz 050, Se S S ez Slio slup; (Sglen

v



Integration approach of omics technology and systems biology to ...

I Hesari et al.;

9 4w g 5l (Y-TY) Ko 5 Bai ddllas jo o) oo
03B () o jlod slaog S 5o 9w ooliital iz g e
destin ) 0dds (3,4l slexsl ¢ (FS: Fresh semen
(PS: Programmed freezing semen .ol (gj a6l
Gial33l hls o3 FO olalid 5 Sl gl aind (gomaius
hls 5o n Ve mized g Ol (2ol sls 03 V) 5 Gl
WS jsb & ol 05 SIS s FA 5 ol Gl
@l Woe (esen g eSS slaesls o
Sl b slagntigp g o) oS oo lis o) (owgiandl>
il (b yrune 5 Boas (DEPS 9 DEGS) s sine Lo
hematopoietic ) g5 v odgi > 4 (leishmaniasis)
Frooh e ool poedle ailas e (cell lineage
O=gy YY o (FCGRIA, HCK, SLX4, ITGA3, BET1)
oS | e a0l SO algs oo asdllae ol jo ool  oluwlils
0 oYU Sited g g oy o] 4o a5 asas
¥

55 slopasilSe 5 sl (V- ¥Y) ol San o Li
3hoads zl 5wl RNA-Seq slaosls 51 ol5sl8 aiz b s e
J=15e ,0(GCs: Granulosa cells) 134/l 5 sla Jobuw 9 Sz
Ol 9 Y (2l iz bog S g0 5l (JoSdd wl, il
3o 0gdll slagys 5l Slacgemme ulgs Ho AT wis S eolatwl
5 Y 50,k bog ) 90 b bass e Liglsil S slaJsho 9 St
lold o pxe glay sl ls slassils slacys (lgre a5 0l
ool 550 52 (5,9, Cohll (reed (gl Wlg oo 45T Wal
GPR84 GRHPR (sla:y; Sss 1 cqulis b 5,5 13
8 b s wise ol sl slls ERALL 4 CYB5A
MEGE8 SCN2A JUNB slar; lislsil,S  (slaJsbe
wisls oles g3 5l e Lilsil PRRC2A 4 EGRL (ZEB2
S )3 (55 Ol (Smrod 45 038,551 o] izean
5 35 J5Ssh ok, Gl Jole o islsl,S sladsbe 5
el Sglite 55 b s VL 69l b slojy Cunex

L (Y-¥) oL Sen 5 Ghafouri s (glasllas o
oSeegip Sl 4 by sladelos 5 s ) eolinl
L soog,S o 1) Hlosine aglas slhls o5 V0 (glawslin
O3 At Gl crl o a5 WS bl ol 5 YL )0k
obas 395 5l jlosme e Rl 55 05 Ve s ol Rl
SMADIL sl 5 Jolis ppo 5 ol 5 VA axdllas o] jo iols
BMP15 (ERBB2 TIMP1 SMAD4 SMAD3 SMAD?2

ey 45 WS lare g aisly (315 ol g5,k 9 Y
sleudy o FTO KRN Sy LaJT 4 diwly LSt (o
L oog,S a4 Camd YU 5500k b sloaneds 51 oaiss jslan
5 425 «oled ;0 (FDR <0.05) o5 5olsld ol 559)L
F55950 sla Sy bl 2 00ls Aegazms au jlaz LS, ol
Y o ‘;L..:ng (Lbu»..qu).: 9 LSJ) Lthbw)iMu‘); ‘LbSNP)
plete T (6y9)b pulol p (mps a0 1y ey VY 5l anls

o,5

Jdo « (Small Tail Han sheep) ;e olisS po diawss

425 3590 Jlo Jsb plod )5 (Joxd &5 12 (28ls 5 Vb (59,0
2 G 3y SlapenilSo s Jlo cpl b ol 85 13
Sl 00l 03l Lis s oad aizlils JolS job 4y oI55 oyl
5 sz ¢ 6,108 Sesu 5 LFecB ) JShaiz oS
Tandem mass tag quantitative ) o ,w Culy (gloogs
oS b sy olulil (sl (proteomic techniques
S5 g 35l8aiz olisS po (ylo diaw oS oy slacdl jo o sxe
Y 5 ¥V cggamme ;o b oolaiwl ol 5 (JoSded 5 50 15513
JE 9 Jo5dsd 51 50 w4 Jlogine CueS b ey
9 P Sl o (Sed Jolod g 4520 ad lulid
gy oSaal hans 93 oy 59 1) Cotn (Sianrad S 9555 2
3 GO po Judow g 3o olo las ol5 ol 5o (559,L @
5l sme Gl Gl b sMRNA o5 ols lis KEGG
dplie 53 gl S5 098 4 s Iiglaiz g5
ol g (Sphingolipid metabolism) ool
ot 23l b Bz b g e sl 25 G
Las o oS cl oaisS laael (5,0l SO e slesl

5 990 o0 oolaiwl (55 ,mals o coa SL (Varieties) slaas, g
b ogys0 5 @ Sladl oyl SSL g 50 5 00,08 j5b
elid Jsle il S g als asile o] colre (J ol
ONiS gl 4 el plo el 00,87 iz |y gy o) 3l 8
A a4 6y9p0 Sleadl oyl 4l e oeclan ASS

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

ShgS sazgx
Sy S ob 45 (VYY) )5 5 HU &alllas ol
5 oSengint Sdly (Sragtis ) oSeal (Hge A2 LS
ol E g SBS S8l Aglie Gl (Seeglnlie
LCM: Leghorn ) y,5¢5 &4 b (SFM: Silky fowl meat)
Cd ool il € 0 Culig¥ 8l 4o s ploeil (chicken meat
YA Slocme ol @slis sl)ls (S VAV ()00 &g &
5 (Ol 2ol s e YT (olo (al8l sls (naSg
b Gialdl hls 03 AFR) s e oba slis b o3 YOYY
ol b dalin VAA Caizman 5 (Gl (20l 118 o3 VEYA
Gl cglio VEF by Laal3dl s Codgilin OY) s sins
ol gy @i b was gluls (Gle Suels
2 ke b ladse slags plo eizeen 5 (5550 Akl
S8 cnlpl 09 Vb ()3 e jobo ar (coo pl € 50 BT
el Soams (Rl Jelse 516 5YL zslas 55l (ot ol €50
RN Dges SBsS a4y S (L 9 el 05505S)
e STl slecadgline jpam bl cnl p ogdle o
redglio b e Jlscgten ol I3 L slags LS e

28,5 anl 55 1 E Gl

N ST
3T [PPSR YA BT B NP K VP
Slas ;5 L3 JoUse slaanl b b alal,y o s an
lie sladiss b ba e me slas o 5 golal Boiomy
ol Jelod g 5o 008 @ a2 g5 b asd e il el g plo
S S Olisr oSl (Hga LUlo 50 0509 4 5 13,50
e Sl dimo Sty )3 20 (J5Sse mie LS
LoLoly ol oyl cass a1y by pgle 359> (soladl
Geizan 5 Jsbo B Gl elas Jolse laps olulet
Oyl 8aS gt s ilwdige lp Cel (S
JECCO S SRS (V. PSS [ SV PN F NP
adllas 8,50 Slio b bas e oSial (5,58 Gilides slaay
@bl s b Iy )0 3o lasislsSs dnwgi L lojen
5 oSl (6595 53l 4z LS cnl by ol 138 ,5T o]
@l pelr S5 Sy plse a4 Gigle e
Wl o ooyl Slalllas (gl o 5 jlosixe (o slo Sl
Al Al ol (i 15iS el g pls Cars Sl jo

TGFBR2 AMHR2 BMPR2 .CTNNB1 .MAPK3 .TGFB1
L L.s,» TGFBART 5 ESRL .TGFBARtfer .ESR1 .BMP4
ladsile 5 a5 5IUT ol 8yme g lulid gy 50 (59,0
5 Oless b Lo po 6l e b Bes ol olulid So5slsm
4525 ol yogdle a0 Lol o laools 15 (559,L L (IS ysbo 4
037 (oote Sy KEGG (gilu e Jd=i
@liderl (S s S g 805 Sl iSen
i «(y9 gy Aanly b Koz Eoly «Sas jge (ylaess

30,5 (o0 95 1) Jg5u5 595 i g Sb) (90,98 9 ddg iyl

HIIRes (g 5o

Slog po 559, b Lorditns sl 5255 sloaly) 5 Shae
Gl (VoY) oSan 5 Azmal cool LLs,l 5 Ji&ass
b heady lio b s (S5 gboSlas alubid
Syp0 |y Sigh Sz ¢ye V- olaws GWAS g, 5l eolicu
5b 4 VT 5T clangises,S ;3 SNP Y+ a8 wiols 15 asllas
Jelos 5 a3es mls o hade 605k 5 L ks B
Sl e Vo 3l ASbaiz VY aS ol lid cog) (sloesls
(g 5l (6595l F55  (P <0.0001) (g)ls sire L
G Y 5 Y Gl pgizes,S 5o SNPYVY a8 wis S il5S bag]
EropsS Sdgi gam Ao 0 690k 25 2 e ysb
oS logill Sy sl ,Solas (lgie 4 alys oo a5 W5l L5t
S5l Gk 5l 65,k €5 Ssete 5 S )3 g 4 ;06
o5 ooliil (i [NiKa5s glag o

sl oz cdl (YA o, 4 Bornelov
3315 18 (g2 )90 |y ST (e e g (BT slaaz g
Esb b NSas0 ol ye 5 (2isS laaz gz o] (315 b
A F o5 ok 5l og 003wl ST 4355 Lyl o i
ool amals Solis i VIF Slaass sl JsSsh sl
oz <8l 5L (MS) ayz miwscils 3 RNA-Seq (sl U]
Y-Y 5 FDR<0.05 L mRNA )-8 IS b ay o olisl
Pgre ol Solis b slag Glye 4 P<0.05 L oty
@7 00 0 Ol &S ols s aalllas (5 S Az wad (Srae
G B0tm0 LS 5 S ey el olipdlol b lis]
Lol ool QLB Glagaisid o plaal oz n)osye s
il ity slis] oz 55 o5 ol b deglie o
bér @liol oz bakl) 10 jeadiae Sou 4 aalllas ool
9 Sl beidl o jo eSS g (lreadgi piasns
513 0l Cyagmail & Canglia

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis Q



I Hesari et al.;

Integration approach of omics technology and systems biology to ...

rs

target genes in mouse models of autism.” Autism
Research, 13(3), 352-368 .

Fiehn O. (2002). “Metabolomics-the link between genotypes
and phenotypes.” Functional Genomics, 48, 155-71.

Fonseca, P.A.D.S., Id-Lahoucine, S., Reverter, A., Medrano,
J.F., Fortes, M.S., and et al. (2018). “Combining multi-
OMICs information to identify key-regulator genes for
pleiotropic effect on fertility and production traits in
beef cattle.” PL0S One, 13(10), e0205295.

Garcia-Sevillano, M.A., Garcia-Barrera, T., Abril, N., Pueyo,
C., Lépez-Barea, J. and et al. (2014). “Omics
technologies and their applications to evaluate metal
toxicity in mice M. spretus as a bioindicator.” Journal
of Proteomics, 104, 4-23.

German, J.B., Roberts, M.A., and Watkins, S.M. (2003),
“Genomics and metabolomics as markers for the
interaction of diet and health: lessons from lipids.” The
Journal of Nutrition, 133, 2078S-2083S.

German, J.B., Roberts, M.A., Fay, L., and Watkins, S.M.
(2002), “Metabolomics and individual metabolic
assessment: the next great challenge for nutrition.” The
Journal of Nutrition, 132, 2486-2487.

Ghafouri, F., Bahrami, A., Sadeghi, M., Miraei-Ashtiani,
S.R., Bakherad, M., and et al. (2021). “Omics multi-
layers networks provide novel mechanistic and
functional insights into fat storage and lipid metabolism
in poultry.” Frontiers in Genetics, 12, 646297.

Ghafouri, F., Sadeghi, M., Bahrami, A., Abdollahi-Arpanahi,
R., Javanmard, A., and et al.. (2022). “Comparison of
differential expression profiles of candidate genes
related to fertility traits using transcriptome perspective
based on RNA-Seq in Holstein dairy cows.” Iranian
Journal of Animal Science, 52(4), 217-229.

Ghafouri, F., Sadeghi, M., Bahrami, A., Naserkheil, M.,
Reyhan, V.D., and et al. (2023). “Construction of a
CircRNA-lincRNA-INcCRNA-MiRNA-mRNA ceRNA
regulatory network identifies genes and pathways
linked to goat fertility.” Frontiers in Genetics, 14 .

Gligorijevi¢, V., and Przulj, N. (2015). “Methods for
biological data integration: perspectives and
challenges.” Journal of the Royal Society Interface, 12,
20150571.

Gomez-Cabrero, D., Abugessaisa, I., Maier, D., Teschendorff, A.,
Merkenschlager, M., and et al. (2014). “Data integration in
the era of omics: current and future challenges.” BMC
Systems Biology, 8(2), 1-10.

Haider, S., and Pal, R. (2013). “Integrated analysis of
transcriptomic and proteomic data.” Current Genomics,
14, 91-110.

Hayashi, K.G., Hosoe, M., Kizaki, K., Fujii, S., Kanahara, H.,
and et al. (2017). “Differential gene expression profiling
of endometrium during the mid-luteal phase of the
estrous cycle between a repeat breeder (RB) and non-
RB cows.” Reproductive Biology and Endocrinology,
15, 1-18.

He, Z., Chen, Q., Ouyang, Q., Hu, J., Shen, Z., and et al.
(2023). “Transcriptomic analysis of the thyroid and
ovarian stroma reveals key pathways and potential
candidate genes associated with egg production in
ducks.” Poultry Science, 102(1), 102292 .

Hu, Y., Dang, M., Isah, M.B., Yakhkeshi, S., Chen, C. and et al.
(2023). “Comparative analysis of muscle profiles in silky

&be

Aderem, A. (2005). “Systems biology: its practice and
challenges.” Cell; 12, 511-13

Acbersold, R., and Mann, M. (2003). “Mass spectrometry-
based proteomics.” Nature, 422, 198-207.

Ahmad, S.M., De Donato, M., Bhat, B.A., Diallo, A.B. and
Peters, S.0. (2023). “Omics technologies in livestock
improvement: From selection to breeding decisions.”
Frontiers in Genetics, 13, 1113417 .

Ali, K. and Georgiev, M.I., (2023). “Omics and its integration:
a systems biology approach to understanding plant
physiology.” Frontiers in Plant Science, 14.

Azmal, S.A., Nan, J., Bhuiyan, A.A., Elokil, A.A., Ali, M.I.,
and et al. (2020). “A genome-wide single nucleotide
polymorphism scan reveals genetic markers associated
with fertility rate in Chinese Jing Hong chicken.”
Poultry Science, 99(6), 2873-2887.

Bai, J., Zhou, G., Hao, S., Liu, Y., Guo, Y., and et al. (2023).
“Integrated transcriptomics and proteomics assay identifies
the role of FCGR1A in maintaining sperm fertilization
capacity during semen cryopreservation in sheep.”
Frontiers in Cell and Developmental Biology, 11.

Barh, D., Blum, K., and Madigan, M.A., eds. (2016).
“OMICS: Biomedical Perspectives and Applications.”
CRC Press.

Borneldv, S., Seroussi, E., Yosefi, S., Benjamini, S., Miyara,
S., and et al. (2018). “Comparative omics and feeding
manipulations in chicken indicate a shift of the
endocrine role of visceral fat towards reproduction.”
BMC Genomics, 19, 1-15.

Chakraborty, D., Sharma, N., Kour, S., Sodhi, S.S., Gupta,
MK., and et al. (2022). “Applications of omics
technology for livestock selection and improvement.”
Frontiers in Genetics, 13, 774113 .

Chen, Y., and Shen, Z. (2015). “Gene polymorphisms in the
folate metabo-lism and their association with MTX-
related adverse eventsin the treatment of ALL. Tumor
Biology, 36, 4913-4921.

Dai, L., Zhao, Z., Zhao, R., Xiao, S., Jiang, H., and et al.
(2009). “Zhang Effects of novel single nucleotide
polymorphisms of the FSH beta-subunit gene on semen
quality and fertility in bulls.” Animal Reproduction
Science, 114, 14-22.

Debnath, M., Prasad, G.B. and Bisen, P.S. (2010). “Molecular
Diagnostics: Promises and Possibilities.” Springer
Science & Business Media.

Dehghanian Reyhan, V., Ghafouri, F., Sadeghi, M., Miraei-
Ashtiani, S.R., Kastelic, J.P.,, and et al. (2023).
“Integrated Comparative Transcriptome and circRNA-
IncRNA-miRNA-mRNA ceRNA Regulatory Network
Analyses Identify Molecular Mechanisms Associated
with Intramuscular Fat Content in Beef Cattle.”
Animals, 13(16), 2598 .

Deidda, M., Piras, C., Bassareo, P.P., Dessalvi, C.C. and
Mercuro, G. (2015). “Metabolomics, a promising
approach to translational research in cardiology.” 1JC
Metabolic & Endocrine, 9, 31-38.

Dong, Z., and Chen, Y. (2013). “Transcriptomics: advances and
approaches.” Science China Life Sciences, 56: 960-67.

Duan, W., Wang, K., Duan, Y., Chu, X., Ma, R., and et al.
(2020). “Integrated transcriptome analyses revealed key

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 24, Issue 1 (Serial Number 28), Spring 2024




(o)) o g (g Las>

o1 (AT (5)9,l b b yo (JoSU g0 (SLo il (3 Lol (55 (5590 omt e 9 el (559 (5 3Lwaz LS 9,509,

integration: viewpoints from the metabolomics research
community.” Metabolites, 9(4), 76

Primrose, S.B., and Twyman, R.M. (2006). “Principles of
Gene Manipulation and Genomics.” Blackwell
Publishing, No. 7, Australia, 1-4051-3544-1.

Ragoussis, J. (2009). “Genotyping technologies for genetic
research.” Genotyping technologies for genetic
research, 10, 117-133.

Reyhan, V.D., Sadeghi, M., Miraei-Ashtiani, S.R., Ghafouri,
F., Kastelic, J.P. and et al. (2022). “Integrated
transcriptome and regulatory network analyses identify
candidate genes and pathways modulating ewe
fertility.” Gene Reports, 28, 101659 .

Ridgway, N., and McLeod, R., eds. (2008). “Biochemistry of
lipids, lipoproteins and membranes.” Elsevier.

Shen, G.Q., Abdullah, K.G. and Wang, Q.K. (2009). “The
TagMan method for SNP genotyping.” Single Nucleotide
Polymorphisms: Methods and Protocols, 293-306.

Sikka, P., Singh, K.P., Singh, I., Mishra, D.C., Paul, S.S., and
et al. (2023). “Whole blood transcriptome analysis of
lactating Murrah buffaloes divergent to contrasting
genetic merits for milk yield.” Frontiers in Animal
Science, 4, 1135429 .

Talluri, T.R., Kumaresan, A., Sinha, M.K_, Paul, N., Ebenezer
Samuel King, J.P. and et al. (2022). “Integrated multi-
omics analyses reveals molecules governing sperm
metabolism potentially influence bull fertility.”
Scientific Reports, 12(1), 10692.

Tian, X. (2010). “Network Modeling in Systems Biology.”
Graduate Theses and Dissertations, 11594.

Trivedi, P., Pandey, M., Kumar Rai, P., Singh, P., and
Srivastava, P. (2023). “A meta-analysis of differentially
expressed and regulatory genes with their functional
enrichment analysis for brain transcriptome data in
autism spectrum disorder.” Journal of Biomolecular
Structure and Dynamics, 41(19), 9382-9388.

Van Riel, N.A. (2006). “Dynamic modelling and analysis of
biochemical networks: mechanism-based models and
model-based experiments.” Briefings in Bioinformatics,
7(4), 364-374.

Veenstra, T.D. (2012). “Metabolomics: the final frontier?”
Genome Medicine, 4, 1-3.

Vucic, E.A., Thu, K.L., Robison, K., Rybaczyk, L.A., Chari, R.,
and et al. (2012). “Translating cancer ‘omics’ to improved
outcomes.” Genome Research, 22(2), 188-195.

Wang, Z., Gerstein, M., and Snyder, M. (2009). “RNA-Seq: a
revolutionary tool for transcriptomics.” Nature Reviews
Genetics, 10(1), 57-63.

Yadav, A.K., Banerjee, S.K., Das, B. and Chaudhary, K.
(2022). “Systems Biology and Omics Approaches for
Understanding Complex Disease Biology.” Frontiers in
Genetics, 13, 896818.

Yang, K., and Han, X. (2016). “Lipidomics: techniques,
applications, and outcomes related to biomedical sciences.”
Trends in Biochemical Sciences, 41(11), 954-969.

Publisher Note
Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts?_action=loginForm

fowl and white Leghorn Chicken: Insights from multi-
omics and experimental approaches.” LWT, 187, 115364.

Jiang, J., Wolters, J.E., van Breda, S.G., Kleinjans, J.C. and
de Kok, T.M. (2015). “Development of novel tools for
the in vitro investigation of drug-induced liver injury.”
Expert Opinion on Drug Metabolism & Toxicology,
11(10), 1523-1537.

Kaput, J., (2004), “Diet-disease gene interactions.” Nutrition,
20, 26-31.

Karahalil, B. (2016). “Overview of systems biology and
omics technologies.” Current Medicinal Chemistry,
23(37), 4221-4230.

Katayama, S., Tomaru, Y., Kasukawa, T., Waki, K.,
Nakanishi, M., and et al. (2005). “Antisense
transcription in the mammalian transcriptome.” Science,
309(5740), 1564-1566.

La, Y., Tang, J., Guo, X., Zhang, L., Gan, S., and et al. (2020).
“Proteomic analysis of sheep uterus reveals its role in
prolificacy.” Journal of Proteomics, 210, 103526.

Larance, M. and Lamond, A.L. (2015). “Multidimensional
proteomics for cell biology.” Nature Reviews Molecular
Cell Biology, 16(5), 269-280.

Li, S., Wang, J., Zhang, H., Ma, D., Zhao, M., and et al.
(2021). “Transcriptome profile of goat folliculogenesis
reveals the interaction of oocyte and granulosa cell in
correlation with different fertility population.” Scientific
Reports, 11(1), 15698.

Long, J.A. (2020). “The ‘omics’ revolution: Use of genomic,
transcriptomic, proteomic and metabolomic tools to
predict male reproductive traits that impact fertility in
livestock and poultry.” Animal Reproduction Science,
220, 106354.

Macaulay, I.C., Carr, P., Gusnanto, A., Ouwehand, W.H.,
Fitzgerald, D., and et al. (2005). “Platelet genomics and
proteomics in human health and disease.” The Journal
of Clinical Investigation, 115, 3370-3377.

Marrella, M.A., and Biase, F.H. (2022). “A multi-omics
analysis identifies molecular features associated with
heifer fertility in a case-control design including Angus
and Holstein cattle.” BioRxiv, 2022-12.

Marrella, M.A., and Biase, F.H. (2023). “A multi-omics
analysis identifies molecular features associated with
fertility in heifers (Bos taurus).” Scientific Reports,
13(1), 12664.

McCourt, C.M., McArt, D.G., Mills, K., Catherwood, M.A.,
Maxwell, P., and et al. (2013). “Validation of next
generation sequencing technologies in comparison to
current diagnostic gold standards for BRAF, EGFR and
KRAS mutational analysis.” PL0oS One, 8(7), e69604.

Monteiro, M.S., Carvalho, M., Bastos, M.L. and Guedes de
Pinho, P. (2013). “Metabolomics analysis for biomarker
discovery: advances and challenges.” Current
Medicinal Chemistry, 20(2), pp.257-271.

Ouedraogo, M., Baudoux, T., Stévigny, C., Nortier, J., Colet,
J.M.,, and et al. (2012). “Review of current and “omics”
methods for assessing the toxicity (genotoxicity,
teratogenicity and nephrotoxicity) of herbal medicines
and mushrooms.” Journal of Ethnopharmacology,
140(3), 492-512.

Pinu, F.R., Beale, D.J., Paten, A.M., Kouremenos, K., Swarup, S.,
and et al. (2019). “Systems biology and multi-omics

1FeY Hle (el Colid g Coma 0)louds) SO 05lods jley g Cowas 0590 ‘w‘d (Glad ) gy — oole 4 pis c



Domestic; 24 (1): 25-38

/"\ Scientific-Extensional (Professional) Journal
oM

e_us‘f_sre@j Domestic

“Sournal of Animol S<lence
i e e ety o

N

Animal Science Students Scientific Association at the University of Tehran, Spring 2024

https://domesticsj.ut.ac.ir/article_101170.html a

Scientific-Extensional Article

Integration approach of omics technology and systems biology to identify
molecular mechanisms associated with the fertility of livestock species

Faezeh Hesari''®, Mostafa Sadeghi?*¥, Farzad Ghafouri*'® and Vahid Dehghanian Reyhan?

1 M.Sc. Student of Animal and Poultry Breeding & Genetics, Department of Animal Science, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran
2 Associate Professor of Animal Breeding and Genetics, Department of Animal Science, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran
3 Ph.D. Student of Animal and Poultry Breeding & Genetics, Department of Animal Science, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran

d https://doi.org/10.22059/domesticsj.2024.371655.1146

Abstract

Fertility is a very important economic trait in the animal and poultry industry, which directly affects
the efficiency, economic profit, and cost of animal husbandry units. However, the genetic basis and
molecular mechanisms involved in the diversity of fertility among animals in different animal and poultry
species have not been fully characterized yet. Fertility is a complex trait controlled by multiple biological
pathways and complex gene regulatory networks. Advances in omics technologies and systems biology
approaches provide new opportunities to discover molecular mechanisms governing complex traits,
especially fertility in livestock species. Integrating data from different layers of omics (genomics,
transcriptomics, proteomics, and metabolomics) with computational modeling can provide a better
understanding of biological pathways and key molecular mechanisms regulating fertility. Understanding
these complex regulatory mechanisms of fertility using multi-omics data in the framework of systems
biology (biological network models) is essential to elucidate genotype-phenotype relationships,
identification of genes, SNPs, gene expression regulatory factors as well as metabolic and signaling
pathways as fertility biomarkers for breeding applications, and reveal targets for therapeutic intervention.
Realizing the full potential of integrating omics technologies with systems biology will require multi-
disciplinary collaboration and removing data integration obstacles and knowledge gaps in fundamental
reproductive biology across livestock species. Therefore, the purpose of this study is to present
information related to the integration of omics technologies and system biology, as well as its role and
importance in breeding programs and strategies related to fertility traits in the animal and poultry
industry.

Keyword(s): Animal and poultry breeding, Fertility, Systems biology, Omics technology, Molecular
mechanism
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