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Introduction: Polycystic ovary syndrome (PCOS) is the cause of 75% of
infertility due to lack of ovulation. This study aimed to investigate the
possible association between exon 1 polymorphisms of the NOEY2 gene
in women with PCOS and diabetes.

Material & Methods: This study was conducted on 240 blood samples (1
cc each) from women in four groups: polycystic, diabetes, polycystic-
diabetes, and control. Genomic DNA extraction was performed using the
extraction Kit, according to the protocol. A primer pair was designed and
synthesized for the exon 1 sequence of the NOEY2 gene. After gene
amplification by polymerase chain reaction (PCR) and evaluation of
band quality, Sanger sequencing was performed on PCR products.
Sequencing results were analyzed using Chromas, GeneRunner, and
Alignment software, and statistical calculations were performed by
SNPAlyze, SPSS, and Web-Assotest program.

(Ethic code: IR.IAU.TON.REC.137031)

Findings: Sequence analysis confirmed two polymorphisms: 5'UTR
€.156G> A polymorphism was observed in exon 1 of NOEY2 and
second polymorphism of 5'UTR ¢.207+76 G>A, 76 nucleotides farther
from exon 1 and in the intron region of NOEY2 gene. Statistical analysis
showed a statistically significant difference between 5'UTR ¢.156G> A
and susceptibility to PCOS and diabetes.

Discussion & Conclusion: No report on this region was available in genetic
databases and this polymorphism was reported for the first time in the
present study. Bioinformatics studies showed that this polymorphism can
affect the affinity to bind in certain transcription factors by allelic
changes due to its location in the CTCF overlapping promoter region.

Keywords: Diabetes, Polymorphism, NOEY2 gene, Polycystic ovary
syndrome

» How to cite this paper

Karajibani P, Rezaei A. Association of Exon 1 Variants of NOEY2 Gene with Polycystic Ovary Syndrome (PCOS)
and Diabetes. Journal of Ilam University of Medical Sciences. 2022;30(4): 106-116.

© The Author(s)

DROIE

NC

Publisher: Ilam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 30, Issue 4, 2022


https://orcid.org/0000-0002-6973-0138
https://orcid.org/0000-0002-0036-3595
mailto:a.rezaei7300@gmail.com
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

Vv

slaooloyly cwy

s

03

\

NOEY2 4}

o001 (ot i (6 9k Ol kg

VOFY-FYYA P-ISSN
YOAA-Y\YO E-ISSN

JIUMS

S’ b I3 pg i UNOEY2 (551 (39351 sl ylg (owy 3

calis 9 (PCOS)

M 2oy gl ¢

'S ey

Ol ¢S5 ¢ S5 ol g ¢ Bl 51T o313 ¢ s pske 34831 2S5 05 3

odS

Alio wledb|

5 b sl 5,Lt L ys VO e (Polycystic ovary syndrome: PCOS) ¢SauS” b oltass paotis tdoio
SNOEY2 551 85551 (slagmcd s o b Ol Jlazt LS| (s S bl dadllae ol (5,108 Suss 2815
el eplnil sl s s PCOS 4 3 05

WSS 038 Slar Jals (1CC Dm0 plS,8) 0L O Bpad YF+ slad callin ol o> S (095 9 Sgo
el s glAel LS g 1l S5 DNA sl b aalllas J 257 5 ol eSanS b w2l
plit 51 43,5 2 5 (B NOEY2 051 0551 Iy ln mlp i &4 238 Spp Jally s
PCR oY e (535 Solo (b 15 ol CoiS sy 5 PCR) Sl pay (sl iy (2S5 a5 05 25 Jor o
L g o)lT Slules 5 Alignment 5 GeneRunner Chromas bl e 5 Lo 5 b JI5 ol 38 e
S dlome 5 ) » WeD-Assotest 5 SPSS SNPAlyze b3l 5

05V 03581 &b 53 5UTR CABBG A d gk 13,8 Al 1) by poihy 53 3525 b JI5 oo 4L
NOEY2 031 05,50 &b 53 51 03557131 5,555 43535 5 V9 E'UTR C.U56G>A 35 i, o b s NOEY2
b 5 PCOS 4 Ml slaazed 5 5°UTR C.AB6G>A Ol (55T s 51 (l5 sine oDt (g )bT (gl gy 3l e
3 K odalis

Galllan 53 b sl by sl ¢S5 8313 SlaelSol 3w ol OIS s 4 e 5 26 5 R 9 Sy
Srsmsn dob 55 653 oty by gn ol o 51 DL (Sl gl Slalllae 5 ol 0s 1S Sl
w23 3,8 o MT Lo Uy ol s 555 Sl ule Jlail iled Ll 5 o CTCF L OLi ean

NOEY2 &5 ¢St Jhy Oldesss p 55w 6> ¢omd 5 30k 1SS (SO 319

oy e £

VT il 58 b
VE Y sl 9 b
VRN AN g dy b

V) V/YO 1L g 46

i o ki 93
by adl sl
pole a8l oS53 o f
(el ST ol (s

01! LJ&J c&lﬁ;} Al g

Email:
a.rezaei7300@gmail.com

dows s 5 (PCOS) et b 01 5o ENOEY2 051 03871 ol sy (gt -l el g 5k (o8 0ltal - <
AFINE I OF) OLT (@3 (S o e ol oo

QNOIE

= OBt © Wios>

P)L:l ﬂ_‘?i“']" f9l.c oRislo ),M:l.:


https://orcid.org/0000-0002-6973-0138
https://orcid.org/0000-0002-0036-3595
mailto:a.rezaei7300@gmail.com
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

Ly doys 70 6O (550 sem s ol Super rasam
b oemmad 0 ol s e OLZSRAp s Ras gla 5
ARHI 545 o asli 55 DIRAS3 3 ARHI Lgb:(Ls
00 48 S o (5108 5, 1y Sl ASYE iy, S
ARHI oM 0 )l (g5 RAS L o) #Y 1
ol LS o slea 1) OT sk Ay &K o5 gl RaS
G Jln 5 N sl e T ¥F w0 iy 55,0550 3 Shes
NOEY2 0) .l ARHI Lz a5 ol odiosls
3V AL AU ) Sl paises S el sS S5k s
S Sbw slacil 5 .(1p31.3) 505 L1 3 ¥ Wl ola
&l sl Jla= (sl sdziols NOEY2 L ARHI
05 Cycline D1 05 jses, 3,05 543 o35 OT
5 meme 5 Sl (548 8S Hlge &S NOEY2
Sl @l slad gl bi 5 Jghe S8 0y 55 6554
30l S Faasn ol o oKa (Ll GL S 56
Al s Sl s Sles 5 358 o s JaS
ol ks sy Dlady 5 Dby O 585 Sz
L talS 5 INK ous Jbé P21 Jols SIS s
35 Il &8 ol RASIMAP K& 3, oy )
2 oede 238 e Ol 4 LG plS s
5 Osmlge (3d> P3LIY isl (o, 08 ik
05 Fssn 3 CPG axl 4w )5 w0 Osmdle
5o oy Cws 3l s ARHI L NOEY2
5 S 4 Sawlas 50 1) 0 ) S dzes (635
FooSosba ul el Ll KI5l Ol ek
Olitesws O w55 &5 59 28 ol 35050 51 oy
b, ARHI o, 5 & (A ol oz iyl S
S Liles,ST (Boan saa g BSOS e 05 Olsew
Oldess Ol 3yl5e doys F0 51 ziw s
oy Caws 1 Jels sylse ol sl el 1S
PR 5 s 5555 o O st ot (5SS 55 20
5 LMIRNA - o>een ¢(3) ol MRNA oo 4o
Oby & dzen 0 48 b5 ,ole I INCRNA

4o
YN 5wl | S h Olded o5 i
PCOS .l 0Lj 3 (Shss Sskl) 5504, sde
s 5 IS s s S Pl L
ol V) 558 Jetie Oldeds —5dses — wge YU s
Sl 1 A6 slagg bl Lo s VO e p It
Blo postin ol @D (V) NS Sz
GG ST gl b o) sa S g ot
D e 5 el 4 glie ((F) (61 St
g 3 Shas Sl 58T Gy 5 (F) 0T s 0
s LH @b (2l Gk I Oless J S8
el IFNS Dol @08 o e o sl
Osmasn 4 Joate ) 2l (gl ot
o L5y 2 5 33,8 (0 09 s SRl 5 (i
S o gl 4 Canglin 358 o (IS St s Dl
e s e Fo il Sohn A e
sl s o LT o Hleda S gl g8 IS
SYN s 535955 el Ly 53 5 S 0 & 5
Lil 55 2 PCOS a4 Do 5130 ¢ opl by e las g0 3wl 1
(e T s ks s S o
0,8 15 Fe ol Slaislen 5 s Al ST
5 63N ) Jb o3 lT lasslas ¢85 s pimman
5 el (0) el VU S 065 53 5 auT 5 (O
sl PCOS (e o7 wisdl 55 Yo Y Jlo o oL
>5hon Slin 0U) (S5 kST gy St S
o e I op ol Oleys g sl STl
Oleys sho 53 il OT CdS 3 g 5 (SH5 &S
oS e 05 G NOEY2 55 .(9) 5,8 1 5 PCOS
o3k Sysweas NOEYZ 05 (V) Cwl g
& 5 038 e S sesn OS5 358 o S 2B
e Jse clas s 0T O 5 syl ol
ol Jsb ol S i (L (6 s 0l (S
Sb S YoV 05 ol Y 0381 J b s 5L Sk PAV 0

316l 4 slae GTPase ¢ NOEY2 o .ol

VeA

o LA o ddxo

S pede

oLt/ el


http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 ]

\-q

sleailanly owyo—

s

03

\

NOEY2 4}

e e w5e YF (G 85 e ) shten a5
Las b JIs (Sanger Sequencing) K. Jiy
05 1 @b S FPA Aaks Il b ol gl
S5 Olabl g (sl s S 2SS NOEY2
5 Jime doys Y 38T J5 4 PCR &Y pames
Slakss oI5 Sl 6,13 1 oS8 Sl g 5 LS 585 2SI
sdalio moly gLkl I 55 5L Cdr FRA
ol e e s () ks SK8) wus B
SLibyly Gasl et el Gl DY e
Slaier (Bl opmer 5 B Aol s ekt
el S 5 o s 3 Sl e
L NOEY2 05V 0581 PCR &Y guams «lulg)s
Alignment , GeneRunner.Chromas sl Bl
GoLT (ol gme o NV G PP N o
sy ge3T 31 oslizul L 5 SPSS N ple s Lo 5 P<0.05
ALl s 5 (ANOVA) Ll 15 5JUT 5 t-test
CuS b g odd o) Ages YF g5 DNA
23,8 &) 50 PZP Molecular Company ¢! sl
Ji dewsa odipl pzal GWDNA CiS oo
Chle a5 (Y asles JSB) ds s ) 38T

S s (V) w15 SE Cos 1) O
@& BB 5505 5l (So5 s 58 s 53 ARHI
sl (551 ss ol (DOX) WSl WS L
b e Sk b m p3 g 5 535 e
2sba Oy 5 OIass Ol por gy 2315 55 5
A58 oS ARHE Ly 4,008,
Gl b oS s gl glad sl Gl o ey s
adlas cpl Ooun (1)) 3L adls Ko 53U 551 @
LUl 5 NOEY2 05V 05581 pdysn b (o

el Sl (s5lew sPCOS L 0T

b w9y 99l
Jols O &sas VP addlls ol iagl deel>
5 8anS b aS  — b (abs 05 8 e
3L Sl ey & Sl (505 7+ oIS sluad) J 287
odd gy Oblew b 555055 d-liae 5 wbsls,
IRIAUTON. M1 oS b andlas ol ol
ol 35T oKils iags &S s REC.137031
3151 e canlsl 53 .l sy Ed 4 IS U1

g_ﬁ.‘ )b C,uﬂ‘ Bu\.ﬁT \ ;)u d}J’,' )J )L“'.‘.'l 9 V.H.w

aalllan 3 ol Il s Sl 331 oS B)led Jgi

Ldigad Bdiges Slux o Sk
eSS 5 Ay o
¢SS b -l 7 Yo-fV o
ol iz Yo-FV ol
Jps iz Yo-FV ol

468 bp

NOEY2 351 05,5 1PCR &Y guams (slatil ) 8 ylouds &


http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 ]

ksl D503 D B Y 85l (Slakil 5 dals B 503 ¥ 51 65l slakil okiiz) i DNA slasily CoiST Y Sslads JSCb

3s08 maln OVsnsSn B lie 4 add o)
OV 505, /0 sy el Ve S /0
Sldis 4 VX 3L Y505 Ko ) LANTP i gaes
OV 505 Ko ¥/0 Sldie 4 YMOCH Y 4e s e /0
5 sY 505, +/0 Lldie 4 Taq polymerase w57
6 b Y05 S W/ Hlie 4 b OT (Culgss

e Y g SR YO ST o

B sl
S S Jeol slapl S gles S BT I e
Vokd 0381 L Sl s, « DNA
SRR b 53 oy el LB
ok S S ealis s
g5 K 5) 0551 i>b 3 « (B'UTRC.156G>A)
3 « (6" UTR €.207476 G>A) by 30 by S5
¥ooled JSKa s adis ) Oyl 53 5 J S Esed 5o
35 F 5slad S s g by 6 55 1 8 ey S
Bged 0 Bled JS& iomer 5 by L
1, B'UTR €.207+76 G>A odysn s s1ol> J 28

L okt e g5 g 2ol oK Law 5 LLDNA
&l Reverse ol , ¢S s Forward el , &K
A58 e s >1b NOEY2 05 0551 Jis

s 55 Sl S8 Jeld G S e el

AAA ACC TGC TGC CAA CAA CTT
8'CCACA

GTC AGA AGA CAT AAA CAG ACA »'
¥ CTT CAT TGA AG

03 ) 0381 &l edd b sl el Coms
53 BLAST ;0ligo vol.7 ,i3lp 5 Law 5 (NOEY2
OT &lp PCR &by epw ¢35 8 asie NCBI
/0 5555, J5 655 PCR OV e 5 | |
ol 5 CASL gl sdalis L Ao
Sale PCR &b, ool by, s 551080
56 FO Sode 4 4F°C aids 0 Se 4 4F °C 3l 5 e
Wl ¥ Ol a4 #F °C (Os athuly )
U o) 4l FO Sode 4 VY °C 5 (ULl U ,0)
s SIS ¥ sl 6 2T A e a5 S
s LS gl gl .akds O e 4 VY °C (il s

DNA 5l Loy sl 5 2S5 plsil 6l 2 PCR

Wl s 3o BB 33 4 Loy e 01 8 5y S8 sled S

.

o LA o ddxo

Sy pede

oot/ i


http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

"m

slaooloyly cwy

s

039

\

NOEY2 4}

3,15 5'UTR C.207476 GA od o b 5 J 28735 01 5 5l 5.0 8led SO

gl 53 PCOS 3wl 55" UTR C.56G>A 1och 35 s
@ S Oljlew Lo )3 VO e 6558 o odalie T
o555 Aoy WA GG & &K jses s PCOS
AA O K5pmn g5 Ao Y 5 AG O K5
g e ol dali op 8 3 355 Candy nils
Aoy A GG &K jses g B3 Aoy A S
Dls 1) AA (55 4o ¥ 5 AG &S5 G55
10T Kl T Gla gy 4 ol a5l s
uﬁ\ﬂdmﬁrM(P=0.03);.J&@51),J4U>rm6
CoDst| ok g 035 55 Ol (P=0.025) NRESN

e 2 (Bl Ja Oln 0l 5147 3,05 5 5 (Sl e

UTR by ¢l 555 oz @B

OMess pgytin) Slew o 5 55 Ole 5'C.156G>A
sdionls Ol Y byled Jade o dals 5 (eSS L
2 5" UTR C156G>A dysn s MT sl 5 .l
33 g Sose ol 4 dals 5 $SanS b Gl g
AF Slo 3131 55 5 4o p3 AF Sl 313l 15 G giomy JT
A Ooygn o T ol oS Jloys s § odalin ds s
B ol o3 V7 g 3131 53 5 oy # (Il sl 3 5
AT Glaglsl s Ol Hlsgme CDsl suiaslis
5PCOS (slaci 303 0le 5' UTR C.U56G>A a0 s

Obe (gylslime Loyl copl sly ¢(P=0.012) ol sl

s s 3 3
o) o) g 3
4 4 KO .
9 9 5, vy 3 3
Selio Jow Solio Jw  Dglie Juo i EN ‘:"ﬂ ? ‘1
5 =T B ® B 3 T % 2 8 B % <« o
@ o o o [ o o o o y
o o o o 5UT
R
4 E 45 19 100 c.156
0.23- 2.410- 0.34 ™% 75% 033 o 16%  84% o GAA
0025 017 15 0025 011 003 087 % 0133
2.188 555 0.93 1 5 54 0815 113 .
2% 8%  90% T6% g, U



http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

8Ls sPCOS 4 Mawe sl 31,3 UTR ¢.156G>A" r.m:é)}a& 55 oY Sled S

s .
Py s y a, .
5 N S = ., Y
3 3 K Y 5 Y 3 &
‘—‘) oj '] "') 3 ary 9 ha\]
. - k) = :
4, 4 ¥ 3 % 3
:
3 . 3 L
o o o o
3 ps) © ps) = = s ©
s 3 & & & i 3 3z 3 8 &8 i » o
ES & ES & ES & & = &
@] @] (@] (@]
o
c
w 5 B S o
o o B =} v o
¢ ) o o)) N ~ ¢ - Y
g - 2 g 8 & 3 8 g § g
S iN @ X X a S oy
@ = = ° ° o >
S o £ g2 5 g ¢ = g ¢
[\ w o [ o [3a
N] S ~ N e N ~ @ & >
w a1 o o
[N al [2e) =
& © w [ o & % oo ] &
] ) g 3 © &
g 202 £ 8

3,05 3y obsgan Bl o le-a Sy s
v 4 Zolgys (P=0.024 5 P=0.022 s 54)
Jue o0l «(P=0.022) LI 155 e 035 5 lalins
g pn 4 8 5
55 5 I sl Sl 3 F sl Jgu il
la b3 oy S 95 535 UTR €.156G>A s 3o Sk
(N Tl 5 S Sl Dyse ol 4 bals
UTR oo b sl G oy JT Il
9 Aoy 4 (Sobs) e sl ges 43 5' €.156G>A
BT Slslp 58 5 doys 4F Pl gl o
Sl 5s 5 deoys Ve Cabs lawigel ;3 A oy b
PR e G T P S g L
WOGG sl sl doys AY mbs s S s
clyls AA Cosl deps F s AG s L s
VGG ) 5l 3l do 3 8) dals 05 S 5 puiman
Ol 1) AA () doys ¥ 5 AG L) Ao ys
Lliyl o Lol ol )bl la s . sls
23 e cali g8 5 abs 0s 8 93 Ola (slskee
I sy 58S e 03 s MT e
LUyl camzys ¢(P=0.38 5 P=0.141 s 54)
4 5" UTR c.156G>A dosn sl Ole (5)labins

odd gy p A g Ol 53 Cobs ol sbwl

23 (S5 (K g lls (Hlys dbe e i b3l
ssb e 488 L )3PCOS 55,
Sl ey sy ST b s b
2 ks 53, 5 PCOS &3kl Ol (Si555 (S s
b bypp ol s L T ey D
¥ ik Jsd> s 5 UTR ¢.156G>A .
LT o ¥ ssled Jader 31 4S5 5boka .ol oaT
OLds bnisl 53) 3550 ladised 55 HT (sla Iyl 2
(mbs 5130 sl Hs) dals slad g 5 (PCOS &
A 5 Lo AY 3l s Dol i 5a G T ol
Vg oy Wl ss Sobe A T Gl 5 doys
55 hstae Lyl Kb aaled oopl plal 5 doys
P=-0.015) Cwul ias3 058 53 Ole MT s
gl 53 (+/AFS=2/\0+] OR=0.35 (CI95 %]
) s S yle PCOS ladises s s Slgl 3 5555
3 Y doys AG S8 VY deys GG s
o 55 oped 0,593 038 45 doys # AA L 45
Lo s ¥ g Aoy NV oy M sl Jlsl 3 S
B P e B R ST Lazals
Lug LT a8 b fdsw Ll ey (P=0.07)
& OLMaw 05 5 55 Ole 45 515 0Lz ANOVA iy,

):rﬁjq& s J-LA)DV.ALS:ILLJ sl 21 s PCOS

Ny

o LA o ddxo

S pede

oLt/ el


http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

Ny

slaooloyly cwy

e

039

\

NOEY2 4}

(l:u‘ eu\..flt:l.’:' Calides LSL“)‘)‘(;’ .1:_.»1‘53 ny u}l:u

TR ob‘))TfEJM J)u\.?").) cg;.é;

Slwlos &5 358 00 Ol bls 35,5 5 odalin

5 Hlmer (e (S gladhe ) oLl

b3 s dali g 8 55 455 UTR C.AB6G>A cd s 3n b (o5 55 (o0 2 £ Bolodd 9o

-
S sb
3 . ) = 3
3 p) 3 ) ) — -.—b 3‘ 3
) 9 i oy . Ml
O T S 5 ¢
. h : =‘)
j 3 3 y
o o o o
I v 0 © 0 < =] B3] ]
5 ¢ & £ 8§ i 2 z 3 8 & 3 > o
N c N c 3 c c X c .
@ @ @ @ @ =
@) @) @) Q c
3
-
o o N ® S o ] 153 v o
] 3 S for} ~ = C
g S 5 g & g & g g ¢ 3
S o e o o o o S =~ o ° S ®©
~ o 2 oo = B = @ o N %
» o1 B 53 o o & o e P [u >
& fsl = [N IN a = o =
9 S No¥ o8 8 2 5 ok
~ = X X o & X 5 &
> X
(=)

anlsl 53 yls I8 bl Jagh Camex
(M5 Camex 3 a5 Wl Ol iy s pwy
S5 PCOS 55, L0 UTR C.156G>A pd s 50 b
e ol 4 twl L e (P=0.025) (Jle-es Je
S AV Sl dla=l LAG G55 sbls 5131 &
sl axils 1) PCOS w0 Yl sliazul 457 Sl - Ss
4 Yaw 31l Ol zis b, (OR=2.41)
s e Coui 1y by g0y onl b3, PCOS
(o 3 (P=0.022) 5 S jesie 5oocubs L I
S Obs &8 Wi els Olis eSS oy OS5 b
T2 Pl B e Comer 53 (b 313l 5 WL
S sysba (P=0.16) 3,18 545 g )lslae b5
UTR  edise b bLsl ol ol ol (ol
35 .ol L ks s PCOS 4 Yl 3 5' €.156G>A
Gobew Ol LU goumte Sllke l adle
S ol 28 Llediluy Sl 4 1, PCOS 5 &ubs
Loyl (o 53 0Kan 5 <Kly ¥V Jlu s
JLe ¥Y 514 3lej 45 1, PCOS 5 wgmde Cubs Ol
4 Mae 0L &S L) 4D opl 4 5 55 ()

c@&:j\t}w\&\ﬂéﬁiﬁ#&ﬂjspcos

S 5 o § v
53 DNA (s 51y ((ngy dalllas (n] s
$SanS b paolie 4 S OU) O dses YE
NIy ol eSS b 2bs (PCOS) olass
NOEY2 03 0551 Comn il 5 CowsVL &b o
UTR 55'UTR C.I56G>A pbysn by 53 5975 4
3 035 5 e A5 US4 V8 5'C.207+76 G>A
b a3, o NOEY2 05 ) 0yl 4l o
NCBI &51s el 53 4T e 4 Il b g0 Sl
s ( https://www.ncbi.nIm.nih.gov/snp: . ,sT )
http://asia.ensembl.org/  :_.,sT 4) ENSEMBL
«sl (ID Number) glubs sl (index.html
Sph ad Lda bk K Olsea LIS
35 Obe 432055 &G Ul 4 lads b ygo o
2503 )13 VYOVARRNYETS 5 AVFYFAFYELS () 5n
NOEY2 05 5 5n5, 4L 53 4an apd ) 5ok )
CTCF &b L g sw jl & Llan S 415 DIRAS3
G555 oa Sl ey Al S e (05 (5)lge A-L)
UTR C.156G>A g5 S 5 8 adie ok sei den
Obs PCOS L S5 Kawsm 039 1ls Ll 51 5'


https://www.ncbi.nlm.nih.gov/snp
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

Syl 4 4> g b dzes DIRAS3 05 )3 ods il 8
L5 UTR C.I56G>A v ;5o b bl sl (sl
Joe e by 208 e IS Sabs 5 PCOS
3 Fsesn Olbgen dob 55 cudy e b cal 6515
e Jlaz=| 8L (¢l in Silico g v, » CTCF
iy G T Law g s 555 oy 586 Jlas! files
S Sl 38 S sk s
5 ENSEMBL 535 slaolll bawy Sl siil
UTR d)sn b sl Jhite JI5 Sledlbl (NCBI
) TFBIND s <o Lljble s 55 5' C.156G>A
31 oms JOA) Ay s (http://ttbind.hge jp/ @ ,sT
QAT SN 570 g WA SN 35
&'UTR C.156G>A oy go s oS o LF (55w
Sadds  hus swASS N iU o
P ssms Coge 3 &S ol Ol Sl sl 5
2556 6l el iU g (L JT) G i
3,155,525 MYOD (gl 4b & sMYB s 9,
ssrs MNe ol 3 A Dopge b JT BN S Iy
Gzl 4t opl & MYOD Jlas! ol cdil azils
MEF2 o 55, sl sS6 aST 5l 5 55, 00
Lsh ez 4l ol 4 LSl e STAT 5 NFY
58S 6 K Ol e ey MEF2 457 Wilos S ol Slalllas
23 AMPK e 3o 5b 515 2515 p 5 5] e (qs 5155
Foml ar g b mhw &5 Cul |5 PCOS ()l
&l 5 s PCOS-Insulin s 0T ous Jwé s MEF2A
s Kl ddlas L08) spd Ol eeysime b
NF-Y & 58 #he 1) Jlal ol (518G
CAMP  zwsiowl ladbauly 51 S Wiy
Oladlas mls il S (ot plie S, Lo
Ly Fessba NF-Y Ol & ol Ol rones
W o Jsls 53 03 ki 5 0515 48 cAMP
S s S &y gaalsd OUT copl 5 osMe 358
Mg 5 S5 05 ol NF-Y das e 0l
3V g5 ks (V) 4 e o 1 guS S

Jle 55 (V) dzes YU O 5lid 5 ol e
S LBy 0le Ll 0es 5 sty Y1
4 M OL5 3 sl 4 Zaglie 5 oo glSL
don L3S gy ) S b OladS gy
gl SzeS 4 e Bl 0L 5o 5 5y 0T
4 Mo Bly ek 065 03 35 5 S 5 bl
Pl 065 51 YL el Jg Sl SKaeS' L
YY) cl
Sl s PCOS Ole Loyl &5 544 o 0lis bl
i il S S sl tagn bl gldle s
AYAD dlo 53 0L 5 6> dnlllas bl .ol
Mo b3 OUj S 595 5 BMD) S ess Lesls
el PCOS 4 w635 I iy PCOS 4
S Cul halgd Olgsa WS 595 9 BMI il
V) ol odi lae gl 4 Caaglie s2S T
Jlo 53 OHes 5 0315 Kb caliin idows 55 (izmad
Gy ol s 5 iS6 oS Bl &S b s VY
SIS ol 5 O ¢ gide 53 £ 5 obis 4
A Jle s 0L 5 o¥s,l L(10) Cal 2o
(NOEY2) 03 ¥ 5 ¥ iy pmsdsseid 35
adlas Oty Ol e 4 e Ol 3 DIRAS3
ol 3 pdyge by G 3 OUT mls s S
OLEs 1) Oltey Ol o 4 Maws Hlew ¢ €.332-3 T>C
SN Y 055 s e w8 s S s ol
K3 ok K s mer 10 K
5 Il s3I Oyl 4L 50 5 'UTRc.331 G>A
35 Oleg O, L &S wz 518 Sb,w Ofyles
S 585 2S5l PO Jle 53 .(18) col bl
Pre 02 S b Oldads pydie 4 S 06
X g5 abs 5 S 0580 Jam B s
Gl 5 Sple prdie 5 GdS gkl
Al L odisl Oldlas den .(VY) L Oldess
Ol (K5 slaal 55T 5 Win g goes Sl

Shped)om b &b 5 ibs 5 PCOS 4

"r

o LA o ddxo

S pede

oLt/ el


http://tfbind.hgc.jp/
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

o

slaooloyly cwy

e

039

\

NOEY2 4}

Sllle 457 il a8l 5, K 15 iy la o
AV LT dasler oz 0305 Ghig b il 5 e ST
ol Gblusgdon Sl iy 055 Al oo s
Wlas 0 4> 5 L1 6 xie Sledbl 5 dal andlas

A8 &l sl

@'é}u@ 9 RS
51l ¢S otulo3T LSS 511 355 dlesans
el 85 dsly Sl 51T oisls ook

Sk s o AS Sl s ell 5o b ST sl

Lsls

Bbo oo
$F gr oS Wl e ool O i 5 s

DY 3 g g ol gl o ges j> Aol sLAS
IR.IAU.TON.REC.137031 : @M1 us”

References

1. Rocha AL, Oliveira FR, Azevedo RC, Silva VA,
Peres TM, Candido AL, et al. Recent advances
in the understanding and management of
polycystic ovary syndrome. F1000Res 2019;8.
doi.10.12688/f1000research.15318.1

2. YuY, XuF,Peng H, Fang X, Zhao S, Li Y, et al.
NOEY2 (ARHI), an imprinted putative tumor
suppressor gene in ovarian and breast carcinomas.
Proc Natl Acad Sci USA 1999 ;96:214-9. doi.
10.1073/pnas.96.1.214

3. Parseh S, Shakerian S, Alizadeh AA. Effect
of Chronic Aerobic/Resistive Exercises with
Supplementation of Cinnamon on Insulin
Resistance in Women with Polycystic Ovary
Syndrome in Ahvaz City in 2017. J Arak Uni Med
Sci 2019;22:15-26.

4. Bentley-Lewis R, Seely E, Dunaif A. Ovarian
hypertension:  polycystic  ovary  syndrome.
Endocrinol Metab Clin North Am 2011;40:433-
49. doi. 10.1016/j.ecl.2011.01.009.

5. Zangeneh FZ, Naghizadeh MM, Bagheri M.
Comparing life style of patients with polycystic
ovary syndrome and normal women. Tehran Uni
Med J 2018;76:58-66.

6. Amini L, Ghorbani B, Montazeri A. Iranian
version of Health-related Quality of Life for
women with Polycystic Ovary Syndrome
(PCOSQ): translation, reliability and validity.
Payesh 2012;11:227-33.

oada 1S 3 B dske eE LY g5 b
)Jﬁéhdwgfjaﬂwd)hs-lt}b.aﬁ@
S Ll 4l Sglita oy Talis g5 53

Jes S 5 Sy Ay 4o JAK / STAT
U’i‘ ca..a\.‘:b\.i Juhl‘}& K] Oldles @ 4:-_53 L (\'\) Sl
5' UTR C.156G>A s 30 Sk 5 3505 355 0l
byl Jlasl bl i sbwl el UT i b
5 PCOS S5 byl 4z s oplpls 5 (omsis)
Slal 065 Obe 53 ol hagh Comer > Sobs
dr 5 BB Sl 218 L sl dadllan p sazma s 1340
S s Be) 53 s e glassl
NOEY2 (DIRAS3) 0} hapsbrsedy Gib
5' UTR  CAB6G>A v po Sy 8 &5 o slily
o FE Sy el e b s lamer )
4oy b S sphe Ol umes 8>S
LS Ol oddplal (SGley sl sn sl )
ok Oljer G55 mn el e 4 eddol
3552 PCOS w S b Ohley 53 LS4

7. Badgwell DB, Lu Z, Le K, Gao F, Yang M, Suh
GK, et al. The tumor-suppressor gene ARHI
(DIRAS3) suppresses ovarian cancer cell
migration through inhibition of the Stat3 and
FAK/Rho signaling pathways.  Oncogene
2012;31:68-79. doi.10.1038/onc.2011.213

8. Luo RZ, Fang X, Marquez R, Liu SY, Mills GB,
Liao WS, et al. ARHI is a Ras-related small G-
protein with a novel N-terminal extension that
inhibits growth of ovarian and breast cancers.
Oncogene 2003;22:2897-909. doi.10.1038/sj.onc.
1206380

9. YuY,LuoR, LuZ, Feng WW, Badgwell D, Issa
JP, et al. Biochemistry and biology of ARHI
(DIRAS3), an imprinted tumor suppressor gene
whose expression is lost in ovarian and breast
cancers. Methods Enzymol  2006;407:455-68.
doi.10.1016/S0076-6879(05)07037-0

10. Shabgah AG, Salmaninejad A, Thangavelu L,
Alexander M, Yumashev AV, Goleij P, et al. The
role of non-coding genome in the behavior of
infiltrated myeloid-derived suppressor cells in
tumor microenvironment; a perspective and state-
of-the-art in cancer targeted therapy. Prog
Biophys Mol Biol 2021;161:17-26. doi.10.1016/j.
pbiomolbio.2020.11.006

11. LuZ, LuoRZ, LuY, Zhang X, Yu Q, Khare S, et
al. The tumor suppressor gene ARHI regulates
autophagy and tumor dormancy in human ovarian


https://doi.org/10.12688%2Ff1000research.15318.1
https://doi.org/10.1073/pnas.96.1.214
https://doi.org/10.1073/pnas.96.1.214
https://doi.org/10.1016/j.ecl.2011.01.009
https://doi.org/10.1016/j.ecl.2011.01.009
https://doi.org/10.1038/onc.2011.213
https://doi.org/10.1038/sj.onc.1206380
https://doi.org/10.1038/sj.onc.1206380
https://doi.org/10.1016/s0076-6879\(05\)07037-0
https://doi.org/10.1016/j.pbiomolbio.2020.11.006
https://doi.org/10.1016/j.pbiomolbio.2020.11.006
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.15634728.1401.30.4.2.7 ]

[ DOI: 10.52547/5imu.30.4.106 |

12.

13.

14.

15.

16.

cancer cells. J Clin Invest 2008;118:3917-29.
doi.10.1172/JC135512

Wang ET, Calderon-Margalit R, Cedars MI,
Daviglus ML, Merkin SS, Schreiner PJ, et al.
Polycystic ovary syndrome and risk for long-term
diabetes and dyslipidemia. Obstet Gynecol
2011;117:6. d0i.10.1097/A0G.0b013e31820209bb
Rashidi H, Tafazoli M, Jalali MT. Relationship
between serum lipids and insulin resistance
among women with polycystic ovary syndrome.
Armaghane danesh 2016;21:939-49.

Horri N, Farmani M, Haghighi S, Sattari G,
Pournaghshband Z, Amini M. The prevalence of
polycystic ovary syndrome (pcos) in type 2
diabetic women in reprodutive ages. Iran J Diabet
Metabol 2006;5:257-63.

Shokrzadeh M, Goleij P, Behravan E, Ghassemi-
Barghi N, Salehabadi Y, Rezaei A. Association
between diabetics and intestinal cancer with the
risk of mutation in CD38 gene in Iranian
population. Arq Gastroenterol 2020;57:137-43.
doi. 10.1590/S0004-2803.202000000-25

Ardalan Moghadam F, Rezaei A. Investigation of
the presence of polymorphism in exons 2 and 3 of

17.

18.

19.

20.

21.

the DIRAS3 gene in women with breast cancer
and diabetes. Cell Mol Res 2022; 35: 272-90.
Azziz R. Polycystic ovary syndrome. Obstet
Gynecol 2018;132:321-36. d0i.10.1097/a0g.
0000000000002698

Tsunoda T, Takagi T. Estimating transcription
factor bindability on DNA. Bioinformatics 1999
Jul 1;15:622-30. doi.org/10.1093/bioinformatics/
15.7.622.

Holmes BF, Sparling DP, Olson AL, Winder
WW, Dohm GL. Regulation of muscle GLUT4
enhancer factor and myocyte enhancer factor 2 by
AMP-activated protein kinase. Am J Physiol
Endocrinol Metab 2005;289:E1071-6. doi.org/
10.1152/ajpendo.00606.2004

Zhang Y, Guan Q, Liu Y, Zhang Y, Chen Y, Chen
J, et al. Regulation of hepatic gluconeogenesis by
nuclear factor Y transcription factor in mice. J
Biol Chem 2018;293:7894-904. doi.10.1074/jbc.
RA117.000508

Gurzov EN, Stanley WJ, Pappas EG, Thomas HE,
Gough DJ. The JAK/STAT pathway in obesity
and diabetes. FEBS J 2016;283:3002-15.
d0i.10.1111/febs.13709.

\Al4

31y 4l

0

S pede

oLt/ el


https://doi.org/10.1172/jci35512
https://doi.org/10.1097/aog.0b013e31820209bb
https://doi.org/10.1590/S0004-2803.202000000-25
https://doi.org/10.1097/aog.0000000000002698
https://doi.org/10.1097/aog.0000000000002698
https://doi.org/10.1093/bioinformatics/15.7.622
https://doi.org/10.1093/bioinformatics/15.7.622
https://doi.org/10.1152/ajpendo.00606.2004
https://doi.org/10.1152/ajpendo.00606.2004
https://doi.org/10.1074/jbc.RA117.000508
https://doi.org/10.1074/jbc.RA117.000508
https://doi.org/10.1111/febs.13709
http://dx.doi.org/10.52547/sjimu.30.4.106
https://dor.isc.ac/dor/20.1001.1.15634728.1401.30.4.2.7
https://sjimu.medilam.ac.ir/article-1-7052-fa.html
http://www.tcpdf.org

