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Introduction: Reproductive traits in the livestock industry are of significant importance,
and this importance is continuously increasing over time. The significance lies in the direct
impact these traits have on the profitability of livestock breeding units, garnering increasing
attention day by day. Fertility rate is one of the crucial traits in the field of animal
husbandry, reflecting an animal's ability to produce offspring and new generations. For
livestock producers, fertility rate holds great importance as its improvement leads to
enhanced production levels and efficiency in the breeding unit. In the field of
bioinformatics, identifying genes within genomic sequences is of paramount importance.
Genes serve as the fundamental units of heredity, encapsulating information about the
structure and function of cells and organisms. This study aims to investigate the protein-
protein interaction network influencing dairy cow fertility based on gene expression data.
Materials & Methods: To investigate the mechanisms of the effect of microRNAs on
fertility, a gene region data mining approach was used to search for new genes and potential
mechanisms related to the mentioned trait in cows. Genes related to fertility in cows were
searched in the NCBI database, and then, the results were analyzed using GEO2R and the R
software. Subsequently, the gene network was created using the String database. The
DAVID database was also used to study the biological aspects of genes. Finally, the
obtained relationships were visualized using the Cytoscape software.

Results: The findings of this research have shown that many genes including CDKI,
PPP2R3C, NDC80, ENY2, WDR12, MRPL27, LAPTMS, C1QB, MCM5 and TPX2 are
affected by different biological pathways in endometrial tissue. These effects can affect the
fertility of animals in different ways and thus help to improve their production performance,
and in other words, the studied genes are able to be regulated through biological pathways
in the endometrial tissue of the uterine wall and, as a result, affect things like Affect animal
fertility.

Conclusion: This study may allow livestock farmers to implement more optimal strategies to
improve animal fertility.

[ Downloaded from journalaer.com on 2026-02-19 ]


http://journalaer.com/article-1-42-fa.html

JAER. 2025 V(E): \-\Y Sosla cuudlains slagha 3y sale ddas

gy — ok dlio

vl 32 S gl (539,3U 3 Y30 GBI g ) Sod g Al

0 ol sesls

&

o3l

it iy JShaano ‘gil*ﬂ@l/:’%;éué‘;.;&a K149 gilad ww

dl):’l“‘“;\):':' :._Li.a‘):l..v a&iﬁ/) /C;J'JJLZS oS il fu.o/._! rz\}lc oj‘)s/

oduS> SualS DlalS
® % 3

el Gl S 3 gl g ety oet) il 68 ol 1, g s YU ol ) o5 el ot 3 el § Ol rasdie g8 ol
ol
~ . J) o=

4> 55 39949 9y A ol g L5 ls 15 el 1> y Ol ol &S conl | i SU Ldsas cenl )
= 5250 595430 Ao ol 5 D13 (559813 Sl y (55105 o (sosis 56 S o 5o S
Jos 5 o A5 5 pla S (G155 4 45Tl (ol 0 g 4 e Do 3 (S )l 5 S o B A iiSen ) 4S5
&) O

3 hd 5 ol 43 35y Esly S5 A RS R R N S S N P Busul g a1 o lal dpue
i el ) (285 (LI ole 3 ag) BL STl sl 213 e )3 3sdi (o Reld W5 g0
EEAD Ua(,...‘:slf)’jl.a‘blu S Sas g jlxlo 4 by e Ol g dues @)y gl 5 ol dolg bagy s el s,
05 olet o> bl (62 gE (e300l 2 Sie Sae g S Al g BBl alllas ) el gl
4 ey el (g gleals u b ) g,k o guad eSS 5 gy 0y S )l oy 2 (gl e By 9 g
o 3 58 50 (o b e a5 55 s s b o e e ST g5l 5 g 5 (g
t\g'.f}: ‘OTJ.‘ Bl .Lg:; J:lajjdejn} c@lﬁ RJ\J.B‘(-J) )’\ oslacl LJ 9 GEO2R .]a.wj';' e [R5 B NCBI @'U)‘\b‘
54 oslinul lagy (SU5 ) g asllas o) p DAVID ol ) rioroa i3 8 5l String el o0 daww 55 ¢ 55

Ao (g3l e Cytoscape i jble 5 Jaw 5 codalmday B3, ey )3

WDR12 (ENY2 «(NDC80 «PPP2R3C (CDKI1 aloxjl 3L clays a5 Llosls ylas gadss ol oaassly :@\:‘;

-19]

I e e seT il 3 Chlibes K5 (6L e Ja s TPX2 5 MCMS «C1QB (LAPTMS (MRPL27
SuasS” a8 ol (g5 3 Shes 2502 42 G2 b o) 31 5 90 M 86 Sl (g9, 2 ilite 3 b 4 3l 5 31

gl elal oy ) 523 o e 9 0) Bl 3 (G55 s (L8 e 2l ) ST kel gy 20550 slagS Sl

26-02

alaer.com o
Lo
&
t

by S S0 bl g o9, dsle gy gl canem )

ok 35t 1y oAt Bl By 1) Sl ) ol ety 4 ol (S adlllan ol g S AmD g Comy

g\)urn

ZJ,.:...;.AS ‘5—\"""‘3\93;:"'\5;‘51‘5—“"‘%*
mzeyal 993 @gmail.com

VEY slaye ) redliy sl
VEY oo Vil LB
VET OLTA (el 7,8

VESY (69 )+ igtdy sl

[ Downloaded from


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlKaa 5 5304 48

2 Sopk a0 1) ilie Dl g LSl G 5 e 00
S az a5 WS e paseiie ol slag e LS (asuiee lapls
Ol P Shs ool gl <db L sk o 0 05 2 )
Ohge o gls 50 03 Ol o e (o2 9 Sl () 09 oo
b oS oe SoS Lo ay o god g 08 iltde Jolpe 5 55050
Sledbsl g 00,5 Sy 1) ojes cpl Ho JsUse (slopamnilSo
S 9010 Cuio ;3590 e 9 Sl Za paedga sl |y (aied )l
e seSis 5l So Gosl &5 ol 5O sl eal
Caio (0 (golall poe Cho S lgicdy g ditene ol ollgs
Slilgr Sngifaine) 1o Olibod drwgl 0gud oo guds 5 l0nls
Sllgaz 10 (659,L Sgupe 4 F 380 O jg0dy U awd co 5l Lo oy
ORSa yy 4 gy pBaply Il 3oh jslaie ey el
Ol slaosls sl oolital b (6 w98 559,k cdoly Foe (g

W) |):?| O3

Rigy 9 3lge

Ol sloosls SeSar (2395 59k » She (g n SR

9 baabgs e glrosls il 1o s ,o (resls I yEuiw!
sols SleMbl oL 5l GSE46274 o yiws oyleds b (5 uioglS
b5l o5 ol Sledbl 4 by pe laosls ol wis !5l NCBI
ools caanS daosls (6,15 1)L 51 s 09 (5 ywiglS 3 o yrogati]
Shedley sloosls 4 (pbcwws Cuz 9 85 13 owyp 9590
o oolitul (gmmbeginndl 3) Waosls o SiSs

Sonb 8 @lapj plulid 4 a8 5 o § o Lubod
99,k 09,5 93 Ol 0 Shos (2ol L g Gl ol 2 (6 e9lS
S)S)Lf b@Lﬁjl)’UL:.A ‘4.1.>).Au.a‘ B Md..}‘b).a ‘..\3)‘0 L)“'L’)ﬁ)l’l"
S 2lap; p (e S e nl sl 3 g S el
b Ghles wloads yle Sglite waioly 05,5 55 les

WSS 5 jo00nlcamons (sloysian b 5l iy oo Lulgy
Ggkiie (a0 ,8 oolaiwl pniiey GiSen p A 5l sl
Jelse 5 boy; oles Laslg, STRING osls cledbl oSl SeS 4
o3t el &S 0y LSl g Gl o s &5 (s
UV S

bl oSl 1 an al> e 50 1 (S s (o2 Lol

% [ERCHN: 35 cla Luls ¢l DAVID ool
595 SRR 9 (&) R e (2 S'r

dadda

el it 3l S Olea ool @mlbio o sk

9k Sgatp 31 Cormnl wsi (5l 5 5y9000 » N
slaBal; szl @b 5l Wlgee ramals @le )3 Ul
la,lSal) (n e 5l (Ko Gloyd gey98 0 pS Ojpe il
Sl b el Jendss (1) el bapls 5 (6,k S5es (sl
Lol slas o Dllges S5 Sguge 50 Ay () S (S5
S e Slmgas b Sl S 5 Sl T o
ooliiul ooyl Jud j0 o5 slo s 5, 5 S jglaieas
aites lsd iy sla)lnl 0aiiS ST (559,b slacs yglid S oo
0, Slos Sguge g Sllgu> Jud CoaS g olaws iolidl o oS
o JsSIse gl Slis ) eslid (V) axied ke bo] godss
it o S el o sigse ] s SS
S5 (0255 e a8 | Sl S535 slaThs 3o
5 las lans ool o a5 ol alax ) ilises glodiee; o
S Sgate 53 SMe (1) wiis Fhe g S35 L
5975 5r95k b by Slae (i sl Sl I Jol>
Wi 5ol s picilyslile & pla Sy b e o5 o)k
Sgr 4 illgi oo (Joge sl Slias 5l oolaiwl anil so Lo ye
(F) oS S8 bl glaasliy (o bas e walS 5 (5,90 40
e aile lise pole S| JSKa5e anly ls Siole gl
Oyl g Sledbl (5,518,5 ) Gum aS ol wdige g genalS
285 6ok sl i (B) wibise (s psle aine o lag]
i s o021 i slal sl 305 5 JsSJyn S35
pole slaasli ;o ol (538 3l 5 Sl jsilyns ple S 4
Slaghs) ol & Silojsiilsn iz o8 Wl 0dd Sl
sy Oist el Slegoge 10 (5 pSadar 2 pty (AL 5]
Sladal p «Slo gl 059> 50 (F) Sel il (5ol Sl
ol 5 20T 50 mly slaylpl 51 3T slayg i 5 Slasloxe
Sledbol lgreay 5 Hle sleosls (V) Wil oo (g Jlo
08 los vpd 5 ok DY ( Si3sl g slraSidaie) 5o (gaied)l
5 Jelos sl ol gurailys Laosls (pl wigd oo a2l by
a8 5 il cslasSpe lon BUale 5 lbli ) 55
AT () oo 225 o 3 ] (s o 3 Johos 53
Loyl iy by le 5o Dl pasd ogou U oS SoS Lo 4y willys oo
2 Seloysilen lided (A) @S Syo ) golem 5 cadls
055 @b Sl 5l S 5 S lapls 5o (559)k A
950 5 (S5 Seiglom lrosls Gl Llide (nl o aies


file:///C:/Users/SeeB-RayaneH/Desktop/Sam/AppData/Local/Microsoft/Windows/INetCache/IE/M833AXMX/GSE46274
http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

JAER. 2025

V(£): V=N

Gosla cwsluae slajia g5y gale dlas

A sk ol ol Gl 2 ool Glapl &5 wes
5 s jo byl cote 8 lie Gline 4y Wil o () w5l
Loy onl 5l golass 4 aslsl jo aSaldl (5,9)L b o o slaasy] 8
2 pye 4l ol (Rl Glagy Jelod g 4o d9d o0 w10
STRING ools oS5l 51 oolasinl b sy (uiSeny ol 4l
JSs ;545 NDC80 5 PPP2R3C (CDKI (sl 45 Sgai saseie
Sivmesanl B 5 Joloas 2 50 col (S il jaziis )
95 o9k Gl & Sl ge AT o 45 wiBl axdls 1 8
5 sl I el 5 5 555 ol Gl L 5 35
P30 4y g 4l Lo Ll oy Jelow g a3z s 5
30 STRNG oals ol Lawgs oowl Cavody ol uiSon p
o _aie MRPL27 § WDRI2 ENY2 (ola ) 3g0i Lyateios
S s ! 05 659,k ol Uil cel asilg o ¥ S o
Loj l a5 058 Jol> (laabl b w)ls (65 i Slisdos &

S yomia g5 (555l il 4 aly oo Ladly

O)) aloolain] juSen p a0 )0 99250 Bun slays b ol e
e saSed 3 p5 3T o easd (g3 lwpare
A (6 5lupwze 9 poewds Cytoscape 38l 5 Lawsi o yg

gl

ools oL 51 g5 Sledbl b args jsbatods adlllas ol jo
slagys 9 auo )8 eolaiwl el S5 udbl (o 5 50t a5 NCBI
005 ololid S5 4 5.k )0 S5

lo,5:5 oS 5 9o 5 STRING 001005 b Juolo g L
b Jsho o (9 e 5 5 5 lanl b, eiS1 wiile corlass
ol 30 Ailgr oo a5 (il oo oy 0 ,Slas 00iiS jastie
OF) asl axils by cudled 4

69y 2 Slallhae 1659,k » Fgeaidl by Gl Sy
Sddos alaz  lacSiSs abwsgay iy SR 4SS
ol Jlpe slogpiSien 5 B 205 oo plnil (Sislojsilse
ol @l ST 9o tal 55 05l (owyp 1) Lol g betisn

SPRTN
PIGV
ORCS
ORC? MCMDC2
MCMBP CDCA7
HATIT POLA2 MNDI
ORCI UBE2T
GINS3 MCM6 NUF2
POLE2 FAMS3D
cDC6 NEK2 PMCH
K1

NUSAPI
CDAL STMN1

CDEN3 7 KPNA7

PPP2R3C

CENPII 5 SLBP

NDC80
SKA3 MAD2LI
CKSIB & DLGAPS
PCNA PLKI
BUB3 KPNA2
GMNN PIK4
DuUT FAM72A4
FENI yELK — CENPW
MSH6

aidl by GlPl oly oo sby) pSes » Jol &b S
il oo 4t SbLs,l (610 50 (5 Sl (it Ky il () 8 55 0jlail 5 ol @ a5 51 S5, s


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlJlSAAJJA&JA

a8l by GlB Ol oo o) (RSes 2 pgs AL Y JSS
sl oo aSed BBl )85 50 0 Sanl (5 S WLt 0 8 555 03l 5 ol 4 a3 5SS ks

f


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

JAER. 2025

V(£): V=N

Gosla cwsluae slajia g5y gale dlas

28 WS 5 g5,k els cel 55 o 055 Gl SRl L
B30 LR pogas 13 (6 5 e Dlidizd 4 LS g9o9e pl b alal,
a3 Grred o)l bl B3s sl g o5 650,k o bags ol
GRSes @93 aSD p Fge 4l ple RS Slagy Julov s
aS Sg0i Lasein b STRING ools ol 5l oolaiwl b iy p
a Wlgi o Wlosd Sl ¥ US40 & MCMS 5 TPX2 (sl o5
el 5 5 055 ol G Uy oy e oS (5,0 il
G ey 50§ e Sl 5 WS o] 0 600k helS
5 @l Wy g ool 380 Sl 5 g5 (50t o Loy cnl 38

23 18 ey 9550 1y BbS (nl loassly

OBFCI RRM2B

RFC5
RPAZ
DNMTI
ORC4 /)
X >L CENPM
SMC1A
X L CENPN
REC2 MCMS5
X S ECTZ2
TIPIN yd)
{ 1 7PX2 ErO1
LOC523427 " LL7 ]
N KIFI1sB
POLD2
cpcAas
MSH?2

NCAPH2 grp>3 ARLZ

a8l oy ol plo oo SLopS AiSed y pgd Al :F JSl

oo Slalllas 1559,k » Y50 aill by Sl slagy

alide LSS Alwgty Sufign Ses p 8D Sy, »
Lo 53,2 ol 35030 Sl St 5 53258 504 oy 5 ol
oadlas sdelawsdy gl STl cpl j0.0uS cw) oy
P9 6l slags gl RelS » (ol slap; &5 will
B s 50 )5 ol Cade 8 lie pae slixe 45 Wilgh oo ol sl
Ol 3l eolass g dalol jo a5 il e (5,9,L b o o sloassl 3 g
bl olo el slagyy Jelow g i 09d e il g
o3ls oGl I oolital b (g p iSern Jol &8 » Foe
15 45 CIQB 5 LAPTMS5 (sl 5 45 5405 aseive STRING

5&5...0 Yo 9‘56)5)b MlSAJAJ‘y‘so KHIRW ’aM ia ¥ lS.wJ

ITGAL FGL2 2
. DOK2 o
ARHGAP30
CTSS
G104 LAPTMS Cc10B P2RY6
FOLR2
HORSL BCL2AI
s o
Lcpi CLCC
o CD53
GPRG65
IL1B
2,
coRae CcDh48

Bl oly Gl Gl pr san) (Sed  Jof Al oY Sl

abbge 4t Slblsl ()18 58 o Sl b Koy Wl (5 52 5,5 oilail g ol 4 a8 5l S5 i

p339+y st DNA 0 Jgi b b o slacdled Coal sline 4,
dle Dldgzge 5595k lp ok S )3 (5 slaclad
Sl e 45 285 e Glg5 o0 Beiowi ] slaadly 5l iz e
O o) T sladobo goxs 5 T slaobo (g5l Jlsd (So3e)o
HTLV-T Cogae 5 slapys> sladsbe &5 by olyon o
asdly cnl axil oo JSH (5)05k 28l » 58 (V Jso2)
B e (2l slacadled oo aulass 5 Jobs Coponl sazanylis

oSl 5l 1 Sl SBT3 9 (55 Sl yamo ()

el S255)5m2 g lo00lS yoas 5 Lol ozl S, 45 DAVID ool
°955 Sodld yigy ki g S 380 ol (sl alite b 5l g
sl &8 (S5elem L;LQA;:{T)S 5 55 S o (S o oolatul
ol Gz gla il 0,5 )y sl i o )]y Ban
5w 9 DNA (g3le wiilon (Se3dsm (o e 45 2505 (ateive
P39y 3 Fokw 4357 (G5 Sl olpem 4 (V J992) pojem,
lazdly cpl 08,5 (5,9,L Jloix! ial58l caely ailys oo (V J9oz)

Bl oly el g l38l sy (Slupp Gasud b bad o (S 5ol g (U yno (3 5 k0 1) Jgu

58 e

SIS S0 SN2 5P g o A pb

1.40E-14 DNA (s;lwasilen Al lo Gl Gl we sloly) LiiSen p Jol Al
1.70E-47 P3390 Fige 4l ole GRIB Ole o slag) Sen p pgd aSD
1.0E-04 T b Jsbo o Jlad wily ol 2l ol ob sl iSen p Jol aSes
1.20E-04 T b sl pozs il ol 2ol oy ob slays iSed p ps 4Ked



http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlKaa 5 5304 48

a8l oLy als g 38l s Gl (aseud b bl yo (J5 G o (9 3 k0 1Y Jgu

2589 yrmn

SoldFxe 5P g e A pb

4.70E-11 Joko 4552 sl ol (R Gle oo sy Sen ol aSen
130543 p355 a8l ol Gl Ol o8 Slaess GRiSen  p3s A
130E-03 S o sk wil ol LS ol o8 slag Sen gl a5
2.30E-04 HTLV-I Cigae wil Gl 2alS ol w0 lay) LiSen s pes 455

SSoe ENY2 (Y1) S o Lol oylo ol RNA @l JulS5 o
Fsse slaanl B oS lie b g lagntisn plo b Jolad jo ool
bl sy (35 Sl (T3l aaly anils (85 pg3em 535seanile
lasis, 35 al (San 2l 315 1, a1 llab (0,5 Sinlon
YY) bl axdls (1 Jolo sloanl 3 Sos 5 Jolo pge

655 slaisy n oolgils 5l (ssac WDRI2 5 ‘WDRI2
Ygano gty ool ils Jobo 55 ogiie sl i 5 <ol WD
Felo sloan b iz o pe 50 Gy yoaims isle Glgiea,
Fsko a3 2288 6l o WDRI2 ()5.(Y¥) g oo 4zl
WDRI2 5 (V) o)ls (i3 S7+ S50 sagigm ) 9219 25 €5l g
S Cail 5li0y90 JUIS solts sladsh 50 pgjen ) Fiem 1
Figm (VO) W)l qrae s I Glaiidy )0 (cage GBS
5 98 50 eolol G185 5 Csla sl po Lol wnlp Sy pgisn
Fhgmt e ) e Jole o WDRIZ 5 (VF) )00 (Johos o
(YY) Sl Gl 0959

sleaxly 3 }‘u,-i.’.gsb-? Lg)l&fafkgb&j 3 uSu ‘MRPL27
Fism wnl 5 e sloadlie I (S plysar 5 cl pgism,
9951 518 Jokw s 5o baj cul il ool (asiine sagjsm
Kgdioo Mg (6,9 e (sagion; SOEgn Aol my
ooy b e slagy 5l (S plgeas MRPL2T (5 (YA)
WS oo S50 il (ol 0 g dex 50 LS (5 aS g
SIS A 5 bSaalal (oIS 5 e e sloanl B o oSl
S ohess plosm lags 5l (Fp 50 550 0F Gl ()
Ol Cdylny pae el Wgdioo (AU @ tagl ) Yleix]
(F0) 355 (oo og]

Sl 1B VY pg3909,5 (59, &5 el 5 S ILAPTMS
sl sladsbe o el uSsp ol el Hoeie LAPTMS &,
S oyl i Jele il laasld o g sed e Lo
Neddd osolgls cuidsSng slojiKa) b Jals LAPTMS Jlecl
ok J5s0 (sorkis glaanyl 50 Conl (Sas Jals ol oo
oekas K lsiedy LAPTMS il anils L2 U pais o 156 5
sodsl) B 5 T ladsle sloonsi 5 zshaw o (shie oS

Sow

.

39 ot il oS el HISGLe 4 anly LS S (CDK
SoSdeS (V) aS oo Wl Jobo JSom Glizie Jol5
pais 4 g wls Jelo S 558 50 cege s (Cycelin-Cdk)
o oSSl Elad 0 Dl it L AiS (o0 oS (oo 9o g o
O F) a5 S5 Jshoo a2 2 p0 oy J5uS 5 ol 4 Wil oo
b b o slogetiyn g lagy aaooe lis 45 0)ls 2929 (Sledb
S 30 Sl e 5l (S 45 (6,38 a5 s ails oo CDKI
3 8kae p e ;36 ] B0 ekt 5 sl il o Joass
s (10) 03l JSE 1 3ls oylels 1o 6050 5 oddss
ol IS webis 5 Sl 4 wilgie CDKI collad o
OF) 090 i 559,k Ny, 9 (5,105 Sess

s o sl oS (6 A0S slacy 5| S PPP2R3C
Gl JEl pelats )5 ot LB a5 a3l oo PP2A sla,
Lan yo 589 PPP2R3C (o)l (Joho pundi 5 02 ¢ Jobo
Guran el o9 ai3Lil 556 T o Slee g 050 0 oybo L]
sloalsl wb, ;3 PPP2R3C (45 a5 wiols Lasis ol Ken
V) 3l (Gl Gl i sl 395 g Al (61 059 ot

el Jskos 10 mae slog 5l Ko NDCSO 5 :NDC80
25530 03 9 00 et b aipe slaaiT® o s (BB 05 2
el 5 ok e )0 (ooten 185 O] b laie oSS
51 Olsieas NDCBO (VA) 35,5 Lapgsges,8 sl (sloduss
S5 laasleg S 425 g (Joke pead i 4 goldS Jalse
OBl 50 galul Jelge 51 (S0 (Sogelm S 51 ecnlplis S o
ool (Joboo oo peadi 5 Jobo 5550 S )3 Lopgiges S
oBews ;o o 55 G lyeds (BO) ogail paiens ).V 1)
ol bade (Ss s Joke ML b caday b Jels
P9l by b (Joho 45 12 @i 305l 5] ol (5See NDC8O
¥ +) a5l Las e

sl JsSIge il 345 ol gl 51 oS3 ENY2 5 ENY2

Slod S i j5Sda (45 9 8,lo il Johe cdlad 5 g p


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

JAER. 2025

V(£): V=N

Gosla cwsluae slajia g5y gale dlas

AT asl yregail g olowess

o i3l %00 g yludl joaS Eanl o5 TPX2 5 TPX2
L by loanlp o gete SR 5 opdee 5 NSUS on;
dilg oo TPX2 5 slo b codld ol o)l Jolo e
23l (g ol 55 gt il yge5 J S 0 e 3G
S o Wl jeine Galisee ol )0 cagee i TPX2 (F-)aily
ote it TPX2 aloxr il ¢ Jolwas 2 b as 1o slogretis n
30 LB lapntigp onl oS oo Ll ggiie Joho slaan] 3y
3 Foke sloan] B Koo 50 4l S o Joe Jolo a5
Ailgs oo TPX2 codled oS L 0,8 Jled e (F)) W)l ol
$5lS sl 5l Gie ladshwohsa da sl p2les 5 2255
CEY) oS g

5090 e DNA - (gilwaiilond (So5elom yrwno
Ol b e AT cl iy wnld S DNA gileasles
DNA (gloaislon (sloymns igis o a3l DNA (gla JsSge
Wy 5o el rds a8 T w5 ls e ool lews Cowal
Lis gly anl ol il S oledlbl (g s a5 o uiSs
Ml S5 (FY) el (5908 W Joh ol 5 Uil
OeilegyS )0 daxie iy n slacudlad 385 @il aiejls egi)
S g () DNA (gilosilen g iS5 anl ) ol ol
535 Sl Lo lads w58 Joboo b oS oo orm | 935
CFF) 0l azsls e o sgzg Iy Jshow yo a5,

0 239 s 109398 Fion SIem o
Jstas (Jolosla il pgim ) ool 5 adgianl b 0 pgssn,
Ao 92,5 50 poigmy Figmyd S gocdeogi | oty
Al B8 peigm, ol a8 0 cdisey g dusie slo,eiS
5 RNA dagys bawgs a5 codl ilivee Jolpe ol aiyl s ol
9 P99y Pi9m U m Bl (YR) 05l oo S oy
295 055> Sy Oy (Jsbwsiz GlapuilE )l jo 0l slaasl
aulp S olsieds pojsm Fism Cwsl 485 3 axgioyee
ol b ke slo)isbs 5 lapgism ) adsi 5o sk jo ool
slojls 4 i pgiom) Figm 2L g e (F7) o)l 1k
Sloplas 5 b J 7S 08 oo i e bl 4 g glite Joloo
gty Joloo b 25,38 g0 3T pgjm; 5359m anl b, 2 soaste
3l pessey Fise JAS (FY) s muly 055 lajls 4 s b
el Jl0,95 5 ok ol g (Jshwas iz dais )5 (gl Cian
Slopgigm ) S5 5o 9 bl oo ! Interphase )3 pysen ) 3350
(FA) o)ls il lapetig p w9 o

2 B ol e B 1 LA gadge () S e Jes (]
LAPTMS 5 ojla (YY) o) ceyl sl JLKs J S g oudiss
O (i a8 b jleciss 5 Slegs il 9 50 5
(YY) o)l calizrs il cpaiz jo o5 ol Gl 31 lid aS o ls
oolS pg5e5d o pH lade ralS' L) (g5Bg5! codled LAPTMS
el 50 (g n (ol e GRS edimsLid Eadge (nl ol e
La b o1 b5yl 5 ol J515 5 anl3 3ol anl 3
CI1Qsbas 5l 09,5 alfaw slac! ;| S, CIQB 5:C1QB
s (S5l £ 00 Slas pun il diile pundlSe iz b
odlo plas lagy 595 » (WGENA) f sanpes «Sod Jolv
LCP1 4 CYBB .C1QB (CCR1 TYROBP PTPRC sl ;y; oS
TYROBP 45 020 g0 Lis Oledbl asins baSis opl (08 i
L’M.Q; o us.o..n 9 m)y Jaa;)‘o ‘54..04‘ L....a)‘ C}Ja.w L: CIQB 9
(YD) oS Wyl (GC) ouse oyl pus b oyl Loy s&fTW JRyTRwiy
Wl oo y9095 banmmog Sos 5 (559095 Slashe b CIQB Xl
Sladsle jea> (TF) wil atils olyyeee » eoite sl
5 Codw bia> o el Coaeal Il gy e
(V) ol Kol g (6,138 Sz slaoss )b 5l Sl
el o a5 el ooy 5l S MCMS 5 MCMS
Sl SRy (i me )l G (Jolo 452 5 Jsho b ey
O Jobo a5 > cdld Kalen 5 385 £4,0 Jols MCMS
25l xSl s DNA (3,55 sl mmo lz! sl
03 ‘_g)LAfAS Q“':"ﬁj" R J....’T)S w‘ )é ua.ﬂ.x l; L}l> 4.:;
Ol sl 8 (Jshe a5 52 Cute i 1o MCMS (5 Lawsgs
baiges ;5 MCMS5 o IGF2 HSPHI (CDH alex> 5| laos
Ol oJlo iz Jad ;0 Lol o Slpis g g5 yiegus]
Sl g g rogail (ad Sl i j0 (25 la)s ol 45 Spegd

o= MCMS 5 qu 5o Sy (YA) yle e s » Q‘
ol Coeal caimsLas 5095 S99 g ok LulpS )3 parliyl
o9 bl e Sl iz e 5 635 ladshe a0 0
Dgd alzl Gl e by la 10 Dl pass (gl Hgiz 10 .ol
sleglb w pllinsg) jaseis ;0 Cusl (Ses MCMS iz o2
Sl Koo MCMS 1A g aiily aio b5 SlBgd Ll olKiws

Sl ysesi pasid lp polaisl 5 el S Lo SO lsiea


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlKaa 5 5304 48

ol 51 (S0 dan g plawess ol (0F) wes o ekl Hles (o
ol Clbgipw 4 (omlol jobas 0l ) cpl sl Jioadss ;o vie
b jsba wdl o 3] i LSE5 Llgl e a5 Sl
el g S8 Ik a3z lawgi wnld ol 0sd e L
RNA b Jlys wile oL Jlss waz lag)sld joeb 090 o0
Olaess adgl ol ) oduory slaaSil a5 Cuul ools lis  JoloSS
dladge Gl adgl slo JsSlgd JoSis 5l g aiS 0 Sy
QS o0, Jske a3 2 leonisS el () Sen L basl
clio giloj oyzmiy 5o pled g iS5 &5 05d ol il U
(OY) vas &

9 Liadled JIgh 4 poiom ) (55 s 10939y (S5 s
dopgigm, oles 5 JL3le lp a5 o)l o)Al plaslayg,
O Bpgion ) i (5900 dex 5 Jotue sl slaSalu]
gl gedaz SRNA (55,51 (Kad 551> logruiisyy i ;5 soge
ShesadS wsy lasnld ) osilly (aass 5 psiom, (SsSenls
&l $355 5 oN SlesSl B35l (alip ol (2l alex
s bualiay wlg co LRP el o Ly ool sy (OA) ol
e e (659,L0 4zl 5o g el Slasle w) s Pl
byl Jolo amugi ;0 oyl lasle led g adg | w9
e Sgile sl adgi o Ul pas 4 Sl (e g 0
Sy 6190k 2 095905 SOz 53 S S O) 555
et B Bl G £99 5 Camdae 4 dlly Dalay 5wl goie
9 55 Sloply aex 5 p Sl (e (sogigm ) SloiEsn
o933y Sy waill jsba 3% b Jobe 3 Slas
slopy JrsS g il S w9 gk uas Ol
(Fr) asS oo e |y ST (20 JiSs po Je3o

oo™ sledsbe 535 e H3lwes G (G5 po
sldske 5l Gs> sladshe oy a5l onizmn g S
sl singlen pbiay ol (ol g oo ol ) Sitdsygilen
9 b mild (Hlgdiiul gl alaz 5l Sgygilan plail jo g 090 50
Lo ool clashos (F1) bl o Glisl wadgid slaais,S
5 $95 Fobo Oledsd £955 sbml o (bl Jlewy (285 HSCs L
s sldsbe 4 ple ol b Jolo (nl aiS oo Ll (o
Sl e s S Blsiets laisss sl she 5l | cilise
Al ealats jo colaisl gy, sloygS1s G Jaloga 20
FY) wsS oo il 1) (coge Slome 285 (Glodgs 5o (Jsko nules
3ol (S 5590k 5 slegs> Gladsbe (&5 e Olie LS

SISl g il doygeyo0 Jolas 5 (eges oMl 3G &b

S5l s T g (b Jlad (5059 g0 o
O el 5o oS Sl odzy gy SO T la sk 5l led
@Ol g oS o (oot B T laJsle il J2o
JW Fgeme ijls G 4 Glojenl (215 Slse 5 ool
oS oy oo &y il @ Eely o T gladsle sl
Jols APC sla ol (55, » MHC L Lass o (5551 <o L TCR
s o osdoe T Jsho o3l el Jlasl oyl ciS o
Qw0 Codled Sl ) g Wigd oo e Gy 4 T o Jol
oRIFL 5 4 ks et JW T Jobo o5 ol (FY)
o 2 yS gl a5 dlozr I il glaanTd b w0
sladsbe (0+) &5 Slaiin |) o (el Ry ploxil 5 (Jolo
T Gladsho 5l ooz 5 (05 e (oosbalS slaJsho b Treg
(OV) Wyl A8 G gl Ealy (oeelas J5uS 50 a5 s
9 Tsla ok (s3laJld (So39dgm s 90559k Glee LU
ol oauid o paline

Sdem e T b goxd (S25glgm o
Siledlad 5o mee Jle 51 (S plgrear T slashe geos
b Gt 4wl 5o (s (el e ;0 T sla Jobos
0T gladsho o ol )0 2 o0 585 4 (3T wile)
JW s lacomgid) geod sipd o0 il () sl 25
ok slogaly a5 ol it SIS Gl s 00
(7 S, 4 lgid o Sloj gl oo e (oulu
Sl e w18 nl s oo Lt 1Ty a3l Jlaglsieay
(OY) &S o Jlsb Jskos I3 4 1, ilisee ool § S JlS o
e Hlaz Gl S Sl abauly b Telasbe (Sais
Jobor b Johor 0 Jshoo Jolss 50 5 ol (ptmnl o (Jobr &DLelss
Slsls Gldl fagail (OF) Wl (285 Jokos )l S le &
Joz ) ez il Zegail e )lols jo 0l (60,80 pamie il
ST e ole |y ke po 5 ) slapisl oo a5 WS
W e [ 5lo Slagtlly plp 5o gl sl (rose (o
Comozr (OF) WS ooliy] tayl oo stk T (gla Jobos Jlcyslly
B0) 3,15 5,10,b 48 (soe ik yiogail o T (sla Jsbus

I slasgeme 4 Jsho 822 1 ol a3 2 (I e
alid 5145 50 0 )Lil Jsho oSy 4o ciliee claolayg, g acolad
ol 51 el aalol 3518 3 0 ok umas 45 45 oy b Jshos a3
Ad (69,8 4 jasie sbaplul Gl laibiny wix sue &S ol
oaSadss bl sladshe &Sl oz ool LS & o
Silos Dyge A seme 9 9 09y (bl Wedi oo Jold 5]y culS


http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

JAER. 2025

V(£): V=N

Gosla cwsluae slajia g5y gale dlas

lactation traits in Hariana cows. Indian Veterinary
Journal. 87(1): 91-93.

3. Deb, R., Kumar, S., Singh, U., Tyagi, S., Mandal, D.
and Sengar, G., 2013. Evaluation of three bovine Y
specific microsatellite loci as an alternative biomarker for
semen quality traits in crossbred bull. Animal
reproduction science. 142(3-4): 121-125. doi: 10.1016/j.
anireprosci.2013.09.015

4. Yang, W.C., Li, S.J., Tang, K.Q., Hua, G.H., Zhang,
C.Y. and Yu, J.N., 2010. Polymorphisms in the 5’
upstream region of the FSH receptor gene, and their
association with superovulation traits in Chinese Holstein
cows. Animal reproduction science. 119(3-4): 172-177.
doi: 10.1016/j.anireprosci.2010.02.004

5. Salehzadeh, S., Tabatabaei, M., Derakhshandeh, A.
and Karbalaei Heidary, H.R., 2020. Design of a fusion
gene construct for production of recombinant
laterosporulin bacteriocin and bioinformatic analysis for
assessing the role of the amino-terminal SH2 domain.
Journal of Animal Environment. 12(4): 603-610. doi: 10.
22034/AEJ.2020.131264 (In Persian)

6. McCabe, M., Waters, S., Morris, D., Kenny, D., Lynn,
D. and Creevey, C., 2012. RNA-seq analysis of
differential gene expression in liver from lactating dairy
cows divergent in negative energy balance. BMC
genomics. 13(1): 1-11. doi: 10.1186/1471-2164-13-193

7. Eftekharmanavi, S., Peyghan, R., Soltani, M.,
Ghorbanpor, M. and Ghalyanchi Langrodi, A., 2016.
Multi-aspect molecular and stractural bioinformatic study
of outer membrane protein (OmpTS) of Aeromonas
hydrophila common cause of infectious septicemia in fish
for immunization goals. Journal of Animal Environment.
8(1): 165-174. (In Persian)

8. Bakir, G., 2004. Estimates of trends components of 305
days milk yield at Holsteincattle's. Journal of Biological
Sciences. 4(4): 486-488. doi: 10.3923/jbs.2004.486.488

9. Beerda, B. and Veerkamp, R., 2006. Functional
genomics of female reproduction.
10. Hashizume, K., Ushizawa, K., Patel, O.V., Kizaki, K.,

Imai, K. and Yamada, O., 2006. Gene expression and
maintenance of pregnancy in bovine: roles of
trophoblastic ~ binucleate  cell-specific ~ molecules.
Reproduction, Fertility and Development. 19(1): 79-90.
doi: 10.1071/rd06118

11. Dennis, G., Sherman, B.T., Hosack, D.A., Yang, J.,
Gao, W,, Lane, H.C. and Lempicki, R.A., 2003.
DAVID: database for annotation, visualization, and
integrated discovery. Genome biology. 4(9): 1-11. doi:
10.1186/gb-2003-4-9-r60

12. Mazdoori, Z. and Bakhtiarizade, M.R., 2015. Analysis
of the promoter of genes effective in negative energy
balance in dairy cows. Livestock products of Aburihan

Do Fle (3 p (o3 e o DS ilx

59 wops b HTLV-D HTLVAL Cdgie (J5 g
g JEl ,o a5 o)ls (35 e o lamgng ple wiles ) S
ol Coto RNA g g 3 HTLVAL (o)l (2B gy iS5
5 ot s ias Rex g Tax gloyusig,y HTLV-T ugpg 5o
P95 Lawgi Gefgn 93 (nl WS gng dez g ST ilais
Se Gk 5L Geans crl dadshe (FY) Webie 05 ws g
8l y0 5l e aiiS o 8l 0 GLUT-1 pliay 3568 ocms Jlaz!
WS oo 3ly Gl Joke @ 1) 995 DNA Sl ased o og s
ol sl b 098 g0 73T (Sigime ok e ;2 L o9 g
5S4 sob s Wlgs oo HTLV-L b oo (A0S (w909 (ol
e85 UMbl (FF) wlos b SVsb lej s gly T Joko S,
S0k s HTLV-T Sogie (35 e Oloo podiins LS| 9590 50
W58z a5 (nl 9)50 )0 S G SleMbl 5 Ced atie g LS
5 NS iz sladshe 59, 2 3l anl (Sae HTLVAI
Sojli 398 55,k 5o Dyt el Wig oo OIS Gl weSs
Sl oSSl daysiS S o el 5 i i
Soutn el (60, Slee Slaw bl Wyls ST (g0 Slae Slaw
SBl 6y95m0l0 50 35800 Wy slaanze alS 5 (590
oSl ol ohlals @ coslhe g0 Shee Slin b il
Ly Slas S Jlis 1) 095 sadsd o, Sles gups 45 w23 0
a8 5l )0 onzmy Olao (lyear Clel (5y9 ks )0 5,k b
SRS SH9k 5l Koo b Glosuzy slabls)l g wigd oo
s 3 asme 5 Sy Jalge pibicos oS el aslrais
ol plaxil 05 Gl sbeosls (59, » H9S e adlllas oSl 4y axgil;
SR 0 e M Wlgee 0F ol sleesls Ll el
W8 6)90k plare cou &S (S5 5 Jege slapaslSee
gt (s3b) slag) Wb atuie Gudod (pl o &5 WS L
Oz e g M L0 6y0)k sl 0 (Soiglen sle e
Sl oads aislo,yy ol a4y Gaasd cpl o a5 Bas slay dslllas
56 kel 5 JolSS slaanlp cazr rmlie lagails Wil
w58 ks

&l.h

1. Kavosi Noder, H., 2017. A review of the efficiency of
eCG to control reproduction in dairy cows. The second
national conference of new researches in animal science

2. Umesh, S., Arun, K. and Khanna, A., 2010. Non
genetic factors affecting age at first calving and first


http://dx.doi.org/10.3923/jbs.2004.486.488
http://dx.doi.org/10.1186/gb-2003-4-9-r60
http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlKaa 5 5304 48

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

terminal domain. Genomics. 79(1): 77-86. doi: 10.1006/
£eno.2001.6682

Ahn, C.S., Cho, HK., Lee, D.H., Sim, H.J., Kim, S.G.
and Pai, H.S., 2016. Functional characterization of the
ribosome biogenesis factors PES, BOP1, and WDRI12
(PeBoW), and mechanisms of defective cell growth and
proliferation caused by PeBoW deficiency in Arabidopsis.
Journal of experimental botany. 67(17): 5217-5232. doi:
10.1093/jxb/erw288

Mi, L., Qi, Q., Ran, H., Chen, L., Li, D. and Xiao, D.,
2021. Suppression of ribosome biogenesis by targeting
WD repeat domain 12 (WDR12) inhibits glioma stem-like
cell growth. Frontiers in oncology. 11: 751792. doi: 10.
3389/fonc.2021.751792

Thomas, G., 2000. An encore for ribosome biogenesis in
the control of cell proliferation. Nature cell biology. 2(5):
E71-E72. doi: 10.1038/35010581

Holzel, M., Rohrmoser, M., Schlee, M., Grimm, T.,
Harasim, T. and Malamoussi, A., 2005. Mammalian
WDRI2 is a novel member of the Pesl-Bopl complex
and is required for ribosome biogenesis and cell
proliferation. The Journal of cell biology. 170(3):367-378.
doi: 10.1083/jcb.200501141

Gur, Y. and Breitbart, H., 2008. Protein synthesis in
sperm: dialog between mitochondria and cytoplasm.
Molecular and cellular endocrinology. 282(1-2): 45-55.
doi: 10.1016/j.mce.2007.11.015

Zhuang, L., Meng, Z. and Yang, Z., 2021. MRPL27
contributes to unfavorable overall survival and disease-
free survival from cholangiocarcinoma patients.
International Journal of Medical Sciences. 18(4):
936-943. doi: 10.7150/ijms.50782

Chang, C.Y.Y., Lai, M.T., Chen, Y., Yang, C.W.,
Chang, HW. and Lu, C.C., 2016. Up-regulation of
ribosome biogenesis by MIR196A2 genetic variation
promotes endometriosis development and progression.
Oncotarget. 7(47): 76713-76725. doi: 10.18632/
oncotarget.11 536

Glowacka, W.K., Alberts, P., Ouchida, R., Wang, J.Y.
and Rotin, D., 2012. LAPTMS protein is a positive
regulator of proinflammatory signaling pathways in
macrophages. Journal of Biological Chemistry. 287(33):
27691-27702. doi: 10.1074/jbc.M112.355917

Adra, C.N., Zhu, S., Ko, J.L., Guillemot, J.C., Cuervo,
AM. and Kobayashi, H., 1996. LAPTMS5: a novel
lysosomal-associated multispanning membrane protein
preferentially — expressed in  hematopoietic  cells.
Genomics. 35(2): 328-37. doi: 10.1006/geno.1996.0364
Hu, S., Niu, Y., Wu, D., Hong, D., Wang, N. and Pan,
J., 2014. Overexpression of lysosomal- associated protein
transmembrane 5 (LAPTMS) deceases autophagy activity
via reducing the lysosomal pH value. American Society

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

campus  agricultural  magazine. 18(1): 13-26.
https://doi.org/10.22059/jap.2016.56072 (In Persian)
Evans, T., Rosenthal, E.T., Youngblom, J., Distel, D.
and Hunt, T., 1983. Cyclin: a protein specified by
maternal mRNA in sea urchin eggs that is destroyed at
each cleavage division. Cell. 33(2): 389-396. doi: 10.
1016/0092-8674(83)90420-8

Knoblich, J.A., Sauer, K., Jones, L., Richardson, H.,
Saint, R. and Lehner, C.F., 1994. Cyclin E controls S
phase progression and its down-regulation during
Drosophila embryogenesis is required for the arrest of cell
proliferation. Cell. 77(1): 107-120. doi: 10.1016/0092.
8674(94)90239-9

Diril, M.K., Ratnacaram, C.K., Padmakumar, V., Du,
T., Wasser, M. and Coppola, V., 2012. Cyclin
dependent kinase 1 (Cdkl) is essential for cell division
and suppression of DNA re-replication but not for liver
regeneration. Proceedings of the National Academy of
Sciences. 109(10): 3826-3231. doi: 10.1073/pnas.111520
1109

Amani, J., Gorjizadeh, N., Younesi, S., Najafi, M.,
Ashrafi, A M. and Irian, S., 2021. Cyclin-dependent
kinase inhibitors (CDKIs) and the DNA damage response:
The link between signaling pathways and cancer. DNA
repair. 102: 103103. doi: 10.1016/j.dnarep.2021.103103
Guran, T., Yesil, G., Turan, S., Atay, Z., Bozkurtlar,
E. and Aghayev, A., 2019. PPP2R3C gene variants cause
syndromic 46, XY gonadal dysgenesis and impaired
spermatogenesis in humans. European Journal of
Endocrinology. 180(5): 291-309. doi: 10.1530/EJE-19-0
067

Nilsson, J., 2012. Looping in on Ndc80-how does a
protein loop at the kinetochore control chromosome
segregation? Bioessays. 34(12): 1070-1077. doi: 10.1002/
bies.201200096

Tooley, J. and Stukenberg, P.T., 2011. The Ndc80
complex: integrating the kinetochore's many movements.
Chromosome research. 19(3): 377-391. doi: 10.1007/s
10577-010-9180-5

Amin, M.A., McKenney, R.J. and Varma, D., 2018.
Antagonism between the dynein and Ndc80 complexes at
kinetochores controls the stability of kinetochore
microtubule attachments during mitosis. Journal of
Biological Chemistry. 293(16): 5755-5765. doi: 10.1074/
jbc.RA117.001699

Atanassov, B.S., Mohan, R.D., Lan, X., Kuang, X., Lu,
Y. and Lin, K., 2016. ATXN7L3 and ENY2 coordinate
activity of multiple H2B deubiquitinases important for
cellular proliferation and tumor growth. Molecular cell.
62(4): 558-571. doi: 10.1016/j.molcel.2016.03.030

Nal, B., Mohr, E., Da Silva, M.I., Tagett, R., Navarro,
C. and Carroll, P., 2002. Wdrl2, a mouse gene encoding
a novel WD-Repeat Protein with a notchless-like amino


https://doi.org/10.22059/jap.2016.56072
http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

JAER. 2025

V(£): V=N

Gosla cwsluae slajia g5y gale dlas

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

Burgers, P.M. and Kunkel, T.A., 2017. Eukaryotic
DNA replication fork. Annual review of biochemistry. 86:
417-438. doi: 10.1146/annurev-biochem-061516-044709
Weis, B.L., Kovacevic, J., Missbach, S. and Schleiff,
E., 2015. Plant-specific features of ribosome biogenesis.
Trends in Plant Science. 20(11): 729-740. doi: 10.1016/j.
tplants.2015.07.003

Oliver, E.R., Saunders, T.L., Tarlé, S.A. and Glaser,
T., 2004. Ribosomal protein L24 defect in belly spot and
tail (Bst), a mouse Minute. Development. 131(16):
3907-3920. doi: 10.1242/dev.01268

Voutev, R., Killian, D.J., Ahn, J.H. and Hubbard,
E.J.A., 2006. Alterations in ribosome biogenesis cause
specific defects in C. elegans hermaphrodite
gonadogenesis. Developmental biology. 298(1): 45-58.
doi: 10.1016/j.ydbi0.2006.06.011

Freed, E.F., Bleichert, F., Dutca, L.M. and Baserga,
S.J., 2010. When ribosomes go bad: diseases of ribosome
biogenesis. Molecular BioSystems. 6(3): 481-493. doi:
10.1039/b919670f

Zhang, N., Hartig, H., Dzhagalov, 1., Draper, D. and
He, Y.W., 2005. The role of apoptosis in the development
and function of T lymphocytes. Cell research. 15(10):
749-769. doi: 10.1038/sj.cr.7290345

Sena, L.A., Li, S., Jairaman, A., Prakriya, M.,
Ezponda, T. and Hildeman, D.A., 2013. Mitochondria
are required for antigen-specific T cell activation through
reactive oxygen species signaling. Immunity. 38(2):
225-236. doi: 10.1016/j.immuni.2012.10.020
Waldmann, H., Graca, L., Cobbold, S., Adams, E.,
Tone, M. and Tone, Y., 2004. Regulatory T cells and
organ transplantation. Seminars in immunology. Elsevier.
Semin Immunol. 16(2): 119-126. doi: 10.1016/j.smim.
2003.12.007

Sabatos, C.A., Doh, J., Chakravarti, S., Friedman,
R.S., Pandurangi, P.G., Tooley, A.J. and Krummel,
M.F., 2008. A synaptic basis for paracrine interleukin-2
signaling during homotypic T cell interaction. Immunity.
29(2): 238-248. doi: 10.1016/j.immuni.2008.05.017
Gahmberg, C.G., Tolvanen, M. and Kotovuori, P.,
1997. Leukocyte adhesion: Structure and function of
human leukocyte B2-integrins and their cellular ligands.
European journal of biochemistry. 245(2): 215-232. doi:
10.1111/4.1432-1033.1997.00215.x

Bulmer, J.N. and Lash, G.E., 2005. Human uterine
natural killer cells: a reappraisal. Molecular immunology.
42(4): 511-521. doi: 10.1016/j.molimm.2004.07.035
Trundley, A. and Moffett, A., 2004. Human uterine
leukocytes and pregnancy. Tissue antigens. 63(1): 1-12.
doi: 10.1111/j.1399-0039.2004.00170.x

Schmabhl, J., Eicher, E.M., Washburn, L.L. and Capel,
B., 2000. Sry induces cell proliferation in the mouse

AR

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

of Hematology Washington, DC. 124(21). doi: 10.1182/
blood.V124.21.5200.5200

Ribas, A. and Wolchok, J.D., 2018. Cancer
immunotherapy using checkpoint blockade. Science.
359(6382): 1350-1355. doi: 10.1126/science.aar4060
Jiang, J., Ding, Y., Wu, M., Lyu, X., Wang, H. and
Chen, Y., 2020. Identification of TYROBP and C1QB as
two novel key genes with prognostic value in gastric
cancer by network analysis. Frontiers in oncology. 10:
1765. doi: 10.3389/fonc.2020.01765

Yamada, Y., Arai, T., Kojima, S., Sugawara, S., Kato,
M. and Okato, A., 2018. Regulation of antitumor
miR-144-5p targets oncogenes: direct regulation of
syndecan-3 and its clinical significance. Cancer science.
109(9): 2919-2936. doi: 10.1111/cas.13722

Lee, S.K., Kim, C.J., Kim, D.J. and Kang, J.H., 2015.
Immune cells in the female reproductive tract. Immune
network. 15(1): 16-26. doi: 10.4110/in.2015.15.1.16
Sakumoto, R., Hayashi, K.G., Saito, S., Kanahara, H.,
Kizaki, K. and Iga, K., 2015. Comparison of the global
gene expression profiles in the bovine endometrium
between summer and autumn. Journal of Reproduction
and Development. 61(4):297-303. doi: 10.1262/jrd.2015.
024

Stockley, J., Akhand, R., Kennedy, A., Nyberg, C.,
Crosbie, E. and Edmondson, R., 2020. Detection of
MCMS as a novel non-invasive aid for the diagnosis of
endometrial and ovarian tumours. BMC cancer. 20(1):
1000. doi: 10.1186/512885-020-07468-y

Zhang, B., Zhang, M., Li, Q., Yang, Y., Shang, Z. and
Luo, J., 2021. TPX2 mediates prostate cancer epithelial
mesenchymal transition through CDKI1 regulated
phosphorylation of ERK/GSK3B/SNAIL pathway.
Biochemical and biophysical research communications.
546: 1-6. doi: 10.1016/j.bbrc.2021.01.106

Chen, M., Zhang, H., Zhang, G., Zhong, A., Ma, Q.
and Kai, J., 2018. Targeting TPX2 suppresses
proliferation and promotes apoptosis via repression of the
PI3k/AKT/P21 signaling pathway and activation of p53
pathway in breast cancer. Biochemical and Biophysical
Research Communications. 507(1-4): 74-82. doi: 10.
1016/j.bbrc.2018.10.164

Jiang, T., Sui, D., You, D., Yao, S., Zhang, L. and
Wang, Y., 2018. RETRACTED ARTICLE: MiR-29a-5p
inhibits proliferation and invasion and induces apoptosis
in endometrial carcinoma via targeting TPX2. Cell Cycle.
17(10): 1268-1278. doi: 10.1080/15384101.2018.1475
829

Chevalier, S. and Blow, J.J., 1996. Cell cycle control of
replication initiation in eukaryotes. Current opinion in cell
biology. 8(6): 815-821. doi: 10.1016/30955-0674(96)80
082-2


http://dx.doi.org/10.1182/blood.V124.21.5200.5200
http://dx.doi.org/10.1182/blood.V124.21.5200.5200
http://dx.doi.org/10.1111/j.1432-1033.1997.00215.x
http://journalaer.com/article-1-42-fa.html

[ Downloaded from journalaer.com on 2026-02-19 ]

Farhangfar et al.,

OlKaa 5 5304 48

\Y

56.

57.

58.

59.

60.

61.

62.

63.

gonadxs. Development. 127(1): 65-73. doi: 10.1242/dev.
127.1.65

Frost, E.R., Taylor, G., Baker, M.A., Lovell-Badge, R.
and Sutherland, J.M., 2021. Establishing and
maintaining fertility: the importance of cell cycle arrest.
Genes & Development. 35(9-10): 619-634. doi: 10.1101/
gad.348151.120

Norris, K., Hopes, T. and Aspden, J.L., 2021.
Ribosome  heterogeneity and  specialization in
development. Wiley interdisciplinary reviews: RNA.
12(4): e1644. doi: 10.1002/wrna.1644

Bansal, S.K., Gupta, N., Sankhwar, S.N. and
Rajender, S., 2015. Differential genes expression
between fertile and infertile spermatozoa revealed by
transcriptome analysis. PloS one. 10(5): €0127007. doi:
10.1371/journal.pone.0127007

Zsogon, A., Szakonyi, D., Shi, X. and Byrne, M.E.,
2017. Ribosomal protein RPL27a 2014promotes female
gametophyte development in a dose-dependent manner.
Plant Physiology. 165(3): 1133-1143. doi: 10.1104/pp.
114.241778

Ivanovs, A., Rybtsov, S., Ng, E.S., Stanley, E.G.,
Elefanty, A.G. and Medvinsky, A., 2017. Human
haematopoietic stem cell development: from the embryo
to the dish. Development. 144(13): 2323-2337. doi: 10.
1242/dev.134866

Robb, L., Elefanty, A. and Begley, C., 1999.
Transcriptional control of hematopoiesis. Ex Vivo Cell
Therapy. 5-26.

Yoshida, M., 2001. Multiple viral strategies of HTLV-1
for dysregulation of cell growth control. Annual review of
immunology. 19(1): 475-496. doi: 10.1146/annurev.
immunol.19.1.475

Pan, X., Chen, Y. and Shu, H., 2019. Rich dynamics in
a delayed HTLV-I infection model: Stability switch,
multiple stable cycles, and torus. Journal of Mathematical
Analysis and Applications. 479(2): 2214-2235. doi: 10.
1016/j.jmaa.2019.07.051


http://dx.doi.org/10.1016/j.jmaa.2019.07.051
http://dx.doi.org/10.1016/j.jmaa.2019.07.051
http://journalaer.com/article-1-42-fa.html
http://www.tcpdf.org

