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Abstract

Introduction: A change in the expression of estrogen receptor a, as a key mediator
of the response to estrogen in breast tissue, plays a role in the susceptibility to
breast cancer. In the present study, the relationship between ER-NE T>C functional
polymorphism (rs9478245) in the regulatory region of the ESR1 gene and the risk
of breast cancer was investigated.

Methods: In this case-control study, the rs9478245 polymorphic genotype was
determined by PCR-RFLP technique in 200 breast cancer patients and 172 healthy
individuals. The collected data were analyzed in SPSS23 software using a logistic
regression test with a significance level of p < 0.05.

Results: The results showed that allele C, as well as TC and CC genotypes of
rs9478245 polymorphism, significantly increase the risk of breast cancer.

Conclusion: It seems that the ER-NE T>C functional polymorphism affects the
susceptibility to breast cancer so that the C allele as a dominant allele increases the
risk of breast cancer.
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Introduction

According to the statistics reported by the
World Health Organization, breast cancer
is the most common type of malignant
tumor and one of the main causes of death
among women (1). Increasing evidence
from  population-based  studies  has
confirmed the role of endogenous and
exogenous estrogen in increasing the risk
of  occurrence, development, and
progression of premenopausal breast
carcinoma (2).

Estrogen affects the body by interacting
with  specific intracellular  receptors
through two pathways: the classic path of
the nuclear receptor and the non-nuclear
pathway. Two estrogen receptors have
been identified to date: estrogen receptor
alpha (ERa) and estrogen receptor beta
(ERP), which are encoded by ESR1 and
ESR2 genes, respectively (3).

Genetic variation in genes involved in
encoding proteins of the estrogen signaling
pathway may alter the response to estrogen
and play a significant role in the risk of
estrogen-related diseases, such as breast
cancer. The most important candidate
genes in this pathway are ERa and ER},
whose regulation is complex and not well-
understood (3).

Analyzing the human ESR1 gene promoter,
Penolazzi et al. identified a transcriptional
regulatory sequence in the P3 promoter
that is located between nucleotides -33258
and -33157 and includes a polymorphism
(ER-NE T>C; rs9478245) (4). It has been
reported that this polymorphism as a
negative transcription element (ER-NE) in
the 5-UTR of the estrogen receptor
inhibits the transcription of the Nera ESR1
gene. However, in the presence of the
allele C, the negative regulatory effect of
the ER-NE element is completely lost and
leads to a significant increase in the

expression of the estrogen receptor gene (a
two-fold increase in reporter gene
transcription) compared to the wild allele
T, which can be a justification for the
relative increase in ERa  receptor
expression in some people (5).

Considering the role of estrogen signaling
in pathological processes, such as breast
cancer, it is possible that the ER-NE T>C
polymorphism  has  wider  systemic
consequences (6). Accordingly, this study
investigated the relationship between
rs9478245 polymorphism and the risk of
breast cancer for the first time.

Materials & Methods

In this case-control study, initially, total
DNA was extracted from the whole blood
of 200 women with breast cancer and 172
healthy women. The women in the former
group were diagnosed with breast cancer
by the attending physician and based on
pathology results. Their mean age was
obtained at 47.64+9.54 years (range: 30-
89), and they had not undergone any
treatment. The females in the control group
had no history of breast cancer and were
matched with the patient group in terms of
age (£5) and gender. Their mean age was
estimated at 52.46+12.81 years (range: 32-
89). In the next step, DNA quality was
checked in all samples  using
electrophoresis on 1% agarose gel.
Afterward, a part of the ESR1 gene
containing the polymorphism of rs9478245
was amplified using specific primers

forward 5-
AAGAGAATGCTGGAGAGAAAG-3’
and reverse 5-

AATGACTCTAATCACAATGCC-3" and
polymerase  chain  reaction (PCR)
technique. To determine the genotype of
each sample, the PCR product was treated
with Hincll enzyme according to the
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instructions, and the final product was
electrophoresed on a 2% agarose gel using
DNA stain safe view |. Data analysis was
done in SPSS 23.0 statistical software
using y° statistical test and logistic
regression with a significance level of p <
0.05.

Results

The rs9478245 polymorphic genotype for
each sample is given in Figure 1. Allelic
and genotypic distribution of rs9478245
polymorphism and its relationship with the
risk of breast cancer are presented in Table
1. In both control (¥2=2.10; df=1, P>0.05)
and patient (y2=1.82; df=1, P>0.05)
groups, the frequency of rs9478245
polymorphism was in Hardy-Weinberg
equilibrium,

The statistical analysis of the data showed
that considering the allele T as the

M 1

reference allele, the allele C significantly
increased the risk of breast cancer (odds
ratio [OR]=1.85, confidence interval
[CI]=1.27-2.70, P=0.001). (Table 1).
Considering the genotype TT as the
reference genotype, two genotypes TC
(OR=1.86, CI=1.16-2.99, P=0.009) and
genotype CC (OR=2.68, CI=1.01-7.15,
P=0.04) significantly increased the risk of
breast cancer (Table 1). Moreover, CC or
TC genotype (TC+CC), in comparison to
carriers of the genotype TT (dominant
model for allele C), increases the
probability of developing breast cancer
almost 2 times (OR=2.5, CI=0.5-1.16,
P=0.01). People with CC genotype,
compared to those with TT or TC genotype
(TT+TC) (recessive model for allele C),
are not susceptible to developing breast
cancer. Therefore, it seems that allele C
against allele T is dominant.

«— 555 bp

«— 304 bp
“— 251bp

Figure 1: Genotyping of rs9478245 polymorphism in ERa gene regulatory sequence by PCR technique
and electrophoresis on 2% agarose gel. The 555 bp band represents the genotype CC (well 1), the 304/251
bp bands represent the genotype TT (well 2), and the 251/304/555 bp bands represent the genotype TC
(well 3). M: 100 bp DNA Ladder.

Table 1: Genotypic and allelic distribution of rs9478245 polymorphism and its relationship with breast

cancer risk
rs9478245 Controls (%) Patients (%) OR 95% ClI P-value
Genotype
TT 128 (74.4) 119 (50.5) 1 - -
TC 38 (22.1) 66 (33) 1.86 1.16-2.99 0.009
CcC 6 (3.5) 15 (7.5) 2.68 1.01-7.15 0.048
Allele
T 294 (85.5) 304 (76) 1 - -
C 50 (14.5) 96 (24) 1.85 1.27-2.70 0.001
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Discussion

The difference in estrogen-dependent
phenotypes,  which is  considered
"sensitivity to estrogen”, may be related to
the amount of estrogen hormone or the
factors involved in response to this
hormone, including the change in the
expression level of the hand receptor (7).
Although different molecular mechanisms,
such as post-transcriptional and
translational changes, can be involved in
controlling ESR gene expression in normal
and neoplastic cells, regulation at the
transcriptional level seems to be the main
responsible for the difference in the ESR
gene expression in breast cancer (2). The
level of expression of estrogen receptors
can change under the influence of their
genetic polymorphisms (3). The effect of
estrogen receptors on breast
carcinogenesis, especially ESR1, whose
expression in breast tissue is higher than
the ERP isoform has been studied for more
than a decade (8).

The human ESR1 gene has at least 9
promoters, each of which contains several
binding sites for transcription factors (5).
The level of expression of this receptor at
the MRNA level is usually regulated based
on the activity of different promoters and
alternative splicing (4).

The ER-NE sequence in the regulatory
region of the ESR1 gene reduces the
expression of the luciferase reporter gene
by approximately 50%, independent of its
orientation  (6). In this negative
transcription element, the single nucleotide
polymorphism rs9478245 ER-NE T>C is
the binding site of the SRY transcription
factor, and it has been reported that the
increased expression of this transcription
factor plays an important role in the
progression of breast cancer (5), which
may be through interaction with ESR1
gene promoter. Considering that in the
presence of the C allele of the rs9478245
polymorphism, the negative effect of the
ER-NE element on transcription is lost, the
increased risk of breast cancer in the
presence of the C allele and the genotypes

carrying this allele (TC and CC) of the ER-
NE polymorphism T>C can be justified.

Conclusion

ER-NE T>C polymorphism in the ESR1
gene promoter can be related to breast
cancer by affecting the binding tendency of
transcription factors and consequently
changing the expression of the ESR1 gene.
It is used to screen individuals prone to
breast cancer and should also be
considered in the treatment process.

References

1. Allahqoli L, Mazidimoradi A,
Momenimovahed Z, Rahmani A, Hakimi S,
Tiznobaik A, et al. The global incidence,
mortality, and burden of breast cancer in
2019: correlation with smoking, drinking,
and drug use. Frontiers in Oncology.
2022;12:921015.

2. Tan SC, Low TY, Mohamad Hanif EA,
Sharzehan MA, Kord-Varkaneh H, Islam
MA. The rs9340799 polymorphism of the e
strogen receptor alpha (ESR1) gene and its
association with breast cancer
susceptibility. Scientific Reports.
202111(1):18619.

3. Figtree GA, Noonan JE, Bhindi R, Collins
P. Estrogen receptor polymorphisms:
significance to human physiology, disease
and therapy. Recent Patents on DNA &
Gene Sequences (Discontinued).
2009;3(3):164-71.

4. Penolazzi L, Lambertini E, Aguiari G, del
Senno L, Piva R. Cis element
‘decoy’against the upstream promoter of
the human estrogen receptor gene.
Biochimica et Biophysica Acta (BBA)-
Gene Structure and Expression.
2000;1492(2-3):560-7.

5. Ferndndez R, Delgado-Zayas E, Ramirez K,
Cortés-Cortés J, Gomez-Gil E, Esteva I, et
al. Analysis of four polymorphisms located
at the promoter of the estrogen receptor
alpha ESR1 gene in a population with
gender incongruence. Sexual Medicine.
2020;8(3):490-500.

6. Figtree GA, Robinson BG, Channon KM,
Watkins H. Polymorphism upstream of
estrogen receptor alpha reverses negative
regulation of transcription. International
journal of cardiology. 2010;144(1):86-8.

16(4):21-33


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

16(4):21-33

Iranian Journal of Breast Diseases | Alvandi Sh and Mohamadynejad P

7. Frankl-Vilches C, Gahr M. Androgen and

estrogen sensitivity of bird song: a
comparative view on gene regulatory
levels. Journal of Comparative Physiology
A. 2018;204(1):113-26.

8. Collins A, Lonjou C, Morton NE. Genetic

epidemiology of single-nucleotide
polymorphisms.  Proceedings of the
National Academy of Sciences.
1999;96(26):15173.


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

(g3 Alie
Wis! s il 331 g ESR1 oy yigeg 39 ER-NE T>C Kb
Ol G v &

015 shozmo L 1 ¢ Lol gigll s

Ol 0,8 s e oMol ST oKl 5,8 0 axly ey pole 0aSCiils ¢ pwlidiciuns os)f\

ol

I ol ol Ml s T b e (Ysb gzlse 5 ofg el Cdale (l8l aendio
33 by S8L o gl 4 Gal oS dlavly lyie 4 O (gl 0ni S Gl e e o0

6o S ee Waas 85 pols adlhe jo elal e ooyl ias by Gl 4y Dol slasl

@ e slow Voo 093 aised Sl psis gl ) G gaalizojge addllas ol o igwy 2 09
P<0.05 (5 lobins o b Setezd (y9umss5, (39051 9 SPSS Jl38le 5 5l ooliiwl b b ools .0y )5 cpuuns

208 ko g 4 525

TC (lacwisis 5 (OR=VAS CISVYY - YV« P= «/-1) C T a5 ols olis b :beasdly
OR=Y/#A Cl= V/-\ — Y\O p= -/-F) CC 4 (OR= V/A? Cl= V\\F Y29 p= +/--9)
A oo il Sl b s Ml Glas 543518 leie 4, 1S9478245  ISias

S8 8t co |y Gl Glb s 4y Mol slasul 19478245 ISlinis dwy o Ll 4 16 S Az
el 5o 4 583 o Ll ) iy oy 4 Sl et o« &y 4 C T oS g 5bs ) a3 o

Ol Bl s ¢59 sl 005 5 1S9478245  ISinis 1 guudS gWoojlg

ke dlxa
Ol Gl sl Syle
VEXVT(E): YA-YY

VEY/ 0/ i bl g,
VEY VN iy g,

o okimns g3 °
parisa_mohamadynejad @yahoo.com

VE(F): TA-YY


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

shs ial3dl g ESRL (5 5ges 9 ER-NE T>C ISiuis

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

VE(F): TA-YY

a5 Conl 07y ol iy a5 s by 5 WT (59 50!
(0) ol ooy aBlis 9>

Slae  oss 5 oolgils 4 50l slooni S
pela sl S jsbar 5 Wls 3lad sauy il
Sloged 4 gyl a4 oaims b Glay (o)
Vb (55 oo WS oo Jee WK 4wy
Sbwl el pig il oxipS 4 Jlasl sl eyl
Al Gefign od S WSS o il Ol
Ji e 035 0 b 5 oud pels nSheS
4 Sgme DNA (g9, oLl slaple 4 Wil o0
Estrogen Response ) 5 sl 45 ooins fuly yolic
Sgd Jaie Boa slo 5 5igegn 4>l o (Element
S9disn (g 3 Bl 5 0F Ole Sl & e &S
28 (oo Jloel |y (950l Ggay90 (Sojelsa 5 SIS1 a8
V)

S oy g9 g0 0 0 @l sladSiaz 5l golass
by gl Glagslon by adls (Sojglsn Coeal
Wiz £ il (0) el s Glulis el
Cwsl DNA - JIgs 55 Gl cdz) sadgtlSys S5 i
aiS (SNP) susglSy 6 WSaas ol 4 o
& lom 4 Ml slasiwl jo sl oo b SNP 545 o
Jrame 7ais b 03 ol e Bk ) Lo

(A) sl asls i o] e
ESRL 5 yigegn owyp b 2l Ken 4 Penolazzi
P3 jigegn o (smigisy o0 melas Jg S Sl
@ golaidl ufign sla)ysh as wo s lulid |
Sasislis a5 Jg ol igdee Jaie o
SSBai 0S8 wls 8 SFYVAY b -YYYOA
¥ o Lo, a5 (1) el (159478245 ER-NE' T>C)
S 4wl ek (B (seges Cumex Sl wo)s
e gy Sl plaie 4 (Shaim Gl s oo
oo 6l syl oS 5-UTR s (ER-NE)

L5 5l as Il o ol wge ESRL o5 cmgis,

! Estrogen Receptor Negative

doddo

Oy ooy Sz Sl plojle Ll Gl
5 B yses g9 cwmlls (Breast Cancer)
Ob3 om0 e 9 S hel Jle 5l (o e
Ol oy G5 B8 S az ST 05l o sl
05 ool sads athpdy pols b o Lol wil azslist
»oedle &S Canl ety il SO pliey ol
GBSl Jelge (V) (SN S 5 Sumer 5L
(V) 55 o gl s ylams ol 4 Sl o sageo

7SS Shslnid 50 Ojarel a5 el lis Slallae
4 Gl 008 alex 5l sanie Gladl pled 5 g
(V) S oo Jog (g0 lS 00isS ooy S lgee
Care> p S Sldllas 5l ooil3d waled yioren
Sax s GlB e 1 s 9 Boss oierel S
Sl o Fadl 5l S iy o )l5 Cd iy 5 dnngs
(F) cewsl o0,S

ool sloowi 18 b el alasly 4 5950l il
0505 S5 joms tyene 53 Byb 5l (Jobe 0950
03,8 (D) Sgd g0 Jhs! slais e e 5 Glaiwn
5 skeadsi el I gloo S il o (59 sl
by 28l regailalexsl ends glacdl
5 0B 0> ooaeV¥lisee g less slog inl sloJsbe
Ol Oy 50 mavanl 5 ady Slivgn ;0 (pizes
@bl joyel 4 b (el 0xipS 93 (F) S9d o
eyl 005 5 g (ERa) WT 159 sl 005 5 casloos
(gl oo (5,l0505 alflas sl lws a5 (ERP)
60 25.1 slapsjses,S 5, i 5 45 ESR2 5 ESR1
©) %) 3149232

aSAST slayy )3 (SeH) g 45 o0 S @
Tl Sl S (59 el SIS o b 0
a3l s e Syl g ams i |y 55l 4
aals Gl by aiile (59l b lad 1o (slags Lo

Grodi 15 e (pl 0 WA Glagys et Al


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

s 5- AAGAGAATGCTGGAGAGAAAG-3
5- AATGACTCTAATCACAATGCC-3 ces
Ve eyl slaie OF 12y Ko VIF Jolis y2dg S ¥
-/A Ampligon s, PCR master mix ;s S
Vs @PMOD R 5 F gl yeulyy 51 S o 5l 12 oo
f i s 0 el L (V-0 ng) DNA ]y e
A i o IS YO g (adgl auml,gilbo) az o
Yo (Jlasl) az,0 £o adl Yoo o((yguml,gilis) ax o
az 0 VY addo ¥V LL j0 9 (Ghyind) a0 VY asl
O okite 4 Saled )0 s S d (@l B S)
&b Hincll o531 L PCR Jsame wisei o sl
ST U5 695 2 @l Jyame 5 00 e Josdlygims
DNA stain safe view | ;I oolizwl b 5 sopo ¥
3 eolaiwl b leosls [l g aims 00,8 5,994 55

A plsl P[00 gyl e o b S

basl
Jlows PCR &Y gama 5589 5ST1 5 L ool 00 03541
rs9478245 sz gy HINCl o351 L sus
s My O IS WS (e dised 2l
Mol las b ol bLs,1 4 159478245 ISonis o545
Gl 5o gdee salin ¥ Jgaz jo e gl 4
bgiye Slold Gyt sl 5 S5 05,5 50 50 aslllas
DD 5 JyuiS 05,5 sl swoys YEE) TT Coggiy &
gy 4 bape (Sl n e g Glew 09,5 ,0 do )0
03; 9O oo Yo 9 J)—MS 05; 61).3 Qo yo \"/O) cC
x2 =2.10; df=) J;uS 05,5 90 12 10 0ib (oo Glow
o2 = 1.82; df= 1, p> 0.05) ,lew 5 1, p> 0.05
eyl Joles ;0 189478245 ISliniz ey Slol S

5l ysbas C T > 0 ERNE coall i
05 ole o azg BB MBI 4 e g 09500 O
O ey Sxln 0 GRIBED (ertl oS
Wlgi s a5 20,5 o0 T (shomg T aslin 1o (5155
& 5 BRO 005 ol (oond (2381 Gl ez

(V) alb o 3l
sloanTs o il Sl A8 4 424 L
3lo 892y Jlexl onl (i ol wiile S5l
Sovirs gloosly ER-NE T5C USiws a5
S50 el e ((VY) wGb ails (g 500 S
L 1S9478245 _ISsair LLs,| b oyl sl axlias

A0 sy Ol Ol M s

Lo 59, g Slge

05 Wged (o o T ogald -0 )90 aslllas (nl jo
Sy bwg )le) Ol Gl 4 M 5 Ve
oS (Col o aul Gidel s bl g @l
Olelo Sl wisg w8515 Gleys me s
Aol adle a) e 9,8 VWYY 5 ldol lagadlans
095 b iz 5 (H0) G Bl S & (Gl ol
2SS 098 plgrear wivg oad (giluplues Lo
(\YaA-VF+ - Lo 5 EDTA s> CBC slaaly
08, kel a5 cedl 53w pY b gslaex
o9 aldlbgls g aslllas Gan 5l oMbl 51 g Bas
JeoS5 1) (o5 Al 2l 5 anl iy ool 5o 2555
Slihos 3550 50 Ghaghy ol Slialejl (celed is S
DNA ol o pbnil oDl oyl olfsls S
oS5l eslinul b (are (95 Slacemgdd 5l (esl
(5> o,5) GeNetBio s> ;| DNA zl !
DNA oS DNA gl sl §l ey 30,5 2l
50515 695 2 55989 5l eslinl b laaiged plas yo
b (o) 20y Sy

61&»)..\0 o..\s)..,f).;)o 4\5 ESR]. L)) )I ‘5»..7:' I8 e
uﬁ) ‘S@LM‘ 6Lb).o.|‘).v )l solazw! Lu Syl r59478245

ol iy S s jlows sode almo | 515 ghoma 5 Sl 6'-*39-”

VE(F): TA-YY


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

shs ial3dl g ESRL (5 5ges 9 ER-NE T>C ISiuis

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

V(P Y-YY

5 o) (OR=YIS CI= 10 - \VF P= o141 ) oy oo
L awlie 0 CC g5 lyls oljdl a5 cusl J>
&y olia Jow) TTHTC) TC L TT caigsf sl
0 bl ey by 4 Ml sl (€ YT
C TS syoo Sl @ bl ar a2y L (Y 5o
Orizmed S o Joo LIl Opgoa, T JIT Sl o
Sleteas T T 23,5 i o b a5 ol las laosls 3T
Ol 4 Dl Sl (g oliae &y500: C ez o
I, (OR=VAD CISAVYY = Y[V« P= /-1 ) by

sls Lt 4 )by Sizd (355 (g bl Cend @l
arr e Olpea TT Guigy 28,5k 0 b oS
55 99 (Conl 00 Byme glazl P plgiea, T D)
5 (OR= VA Cl= V\# -¥/a% p= +/--%) TC
OR=Y/#A CI=\/+\ —Y\& Pp=+/-¥ ) CC o595
4 a5 s oo Rl i Gl 4 Sl Sl (
o Slas cwyp Y Jgaz) Cal loline 3w 5 k! bl
;3 (TC+CC) TC L CC 53 a5 ols oles C Y
C P ly A Joo) TT iy ol b anglie

Sl e ¥ Ly 1) gl olbye 4 Skl Jlas|

axflao O )90 Canro> u&d';}aa OleMb! 2y JS'A‘?

P value J)*J )L‘»‘ )M
\VY Y. Slass
— YY-AQ Ye-AD e aials
Y BY/EF £ 1 V/A) FYISE + A/0F s Gl & s Sl
ER e.\.'\ﬂj w_hoj
Vo e
YA .
(5“
YA il
u‘aM

<+— 555 bp

304 bp
“— 251bp

Wl oy ¥ 3BT J5 695 5 5999551 9 PCR SisS LER@ (5 (souliid g5 50 159478245 ISbuizr w55 oyt 1) S
AAB/YFITOYbP laail o (Y Sale) TT cabigi oasad oL YO/ Y+F bp slaail () Saly) CC uigij susmo i 00 bp
M: 100 bp DNA Ladder .caul (Y Sal>) TC g oaps Lis


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

[ Downloaded from ijbd.ir on 2025-08-19 ]

Ol p! ol 6 Hlow oo alxo | Sl (g0 g ‘S)LMT 6“"‘5'”

Oy olb pw 4 Ml Jlas b (o bLs,l g 1S9478245 Aoz MT g oieh) @295 1Y Joua

95% Cl OR P value (1) low 1y =8 rs9478245 Issais
N= Y. N= vy
g
(Ref) | - V1A (0A/) YYA (VE/¥) TT
(N5 Y/A9) VIAF o/ F2(YY) (YY) YA TC
(/N = YD) YIFA /- ¥A VO (YID) v.0) ¢ cC
C T lp A Joo
(Ref) \ - O3/0) 114 (VE/E) 1 YA TT
CVYY =Y/ A) V/AA ofee¥ A\ (F-10) (YOI%) £F TC+CC
N
. | - (V&) Y- ¥ (AOID) YA¥ T
QOIYY -YI¥-) VIAD ooy (Y¥)as (\F0) 0+ C

il oo (T oozt T bl 1) & 5o i ooims oles Ref @

5 Ol o085 (JsSse ganail jo Ko b s
Olbyre ol crgets o 3pie ooliiul ER cony el (sl asigsy 5 C T a8 ol L5 anlllas ol ol
GFER g e BR plyisa wlyie ol s ERNE T>C _ISsair (CC 5 TC) Ui
Ol oloyw 4 Sl oz ESRL (5 5gesy

A3 oo il (s ol &g
OF) Sl Ol js S5 2 35 503 b (F935 sloo S0,
Gl gl olb cle S sl
4 Wilgee a5 Wl S (JeSlse sl Siles
2O WS S8 len ST 5 St

Glp s Jeloe Glaicds layie il soxe Slallas

Ol Gl sloygagi 5 (5 (i 99 (gamatas
Soim bl &5 wad o aslis cuieER
Glapleys 4y bigas 1) win olon (5 sailin be>
4 Oeizmes g S Fwl e (Sl
S I, ws Lle> CDKA/6  slaooss e
Ot 9l 095y lny Sloysos I Ty Loy
gonaib aeER lojgegs lyiear 5 090 o
et BR sy glbys b anglie jo a5 Wigd 0
WdF 5 Sl 5 (o2l (e Olyen

Sloygeg aile 3,090 sae b ke slaglb
OF) Conl oaiaislis jagail § lowess by pusos
S oleeas |y ERo )18 cpais Laly aen 0
28b e sl ghlem gl aig) 5o (e b Cuie) b hlon 5T Sl e o) SLES

(\A) Sl OQ;GS)MUL&JMA)
ol gl o s Jelss b oy5g 5l G90y50 (l5ee
oo ghw xS o Sles j0 s aleil geyee

OB 4 4z bl pe ol g5 g ST slagleye
Ol Ol (Olimy Ol 53 35l Sloodi 25 vpe
JrsS cov oabd b eni Sl kel g cdled
() 05 Jol bl by ] ogllas o ,Shae 5111wl
Oyl slroni .5 Jlasl LS 5 ksl lo (liee

[ DOI: 10.61186/ijbd.16.4.21 ]

Wy oo byl (S5 sla ISanis b cov WK L
I ke Ol Ol Jds eed 4 () WS i

ol 51 g Ojsrel oS 5o @l (e sbeedll

(V%)

VE(F): TA-YY


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

shs ial3dl g ESRL (5 5ges 9 ER-NE T>C ISiuis

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

VE(F): TA-YY

o3y Sloyd o sy dgne sliwly po b JShase
2

ot Dlesd wiile wiliee JoSlge slapsilSe 4z 1
ESR )5 ole JyS 5o sl oo oz i 5 (omnsis
e wail b Sedlies 5 Jloy sladske o
Oyl ol Jotus (gumigiy; g ;0 mebad o0
s (F) w3l by oy 3 BSR 05 )l e
Feogn b shls Jslas Sl ESR1 5 a5 cowl oo
$loysSl sl Jlail (e cnaiz Jold Sgegn o 5
3 0355 ol Ble oliee Ygene (VF) el caugis,
g e slo Sgegy udled ulul » MRNA s
() 09800 meas 23Rl Gl

Sl wyp L Yerd Jlo o il SKea 4 Figtree
03, 3 HEP3B o5 b s Jsho 03, ,o aKisles]
o MCF-7- (Ll iy 1ol poians IS 30T Jobeo
ESRI 1) eshis 4>l 50 ER-NE _lg a5 wols
1 Shaes) SROI5 05 ol x5S Cuz Sl JEe
Coedl Gl 5o ) wes e alS wsys 00 Low
rs9478245 susigpliy S ASiniz (i (smsis)
Joee dy o0 Sl 4 a8 sals slulis ER-NE T>C
o5 ool e (VD) w3l SRY ygis, 5556 L]
ot B (9, L5 B Cnl Gl Gl ead 3,18
OSee &S (VF) w8 (oo Wl iy olby cépiny 5o
oS o8k BESRL (5 jgesn b (iiSemy a5k 5l ool
paic e 51 159478245 IStz C T 5o 4o

S Gl ewsis; 2 ER-NE

kslfww aS o eold QLM S5 Q,:Jsl ‘5\).3 asJllas Q{‘ 4
2 5L Yol ESRL 15 sigegy ,» ER-NE T>C
05 Ol e 2 A g o) slo,es e Jlasl bl
5 &S anils bl iy olbye 4 ol L ESRL

Gl LS oy 9 555 lacenen 0wl &9

L5, o) 2 gl sloods oS Cumsg b (ASChois

» ol ol gl a5 ESRL (psasas (oliolbym
5 () ool YL ERP o303l b dlie o iy il
So 3l i )l G iy ol dsmg 50 Bitee
slo JSbaiz (V) Cead 4355 15 aslllas 0,50 4o
slasial L ESRL s souxie (SNPS) sussilsys 55
Jie glsreas (1) Wyl bls)l by (b e 45 S|
Asar C T o eob ol oldlas gl
iz 5 05,5 Jae ylas U1 lsica; 153798577
Sogeds |y by olbyw 4 Myl Ll CT 4 CC
BT oads (3,155 (uizpos (V) w00 Gal38l (s loline
a ) s 152228480 IStair o A ail iy
4zloe g 3095 Seb g9yt Judo 4l e Gl
A4 (M) wasee Gl ojgrl b plas;
55V gyl o 152234693 ISy T T e s
iy 0o b xS Jlasl olyl> 5 ESRI
Sl o 5w ge Lialiél |, ESRL 5 ol g og: SRY
Lly eee )0 (TY) wdbioe F5e Gl olbyw &
sols s aBinle)l 5 SKoloypiilyn Slalllas mls
10 45 S Cagh il L 159383500 _ISsuis o
Sl gligeen wijls mi ESRL oLy e
iomzin 55 Jlasl e o 159383590 _ISsucs
J3i> 30 5 w0yl L3 ESRL 13 yigesy ,o GATA3
ab oo (20l Feegn & GATA3 Jlasl bl £ YT
5 oS s el gaiiae i edimsplii aS
wryge 5 4 sl ESRL olo o rs9383590
05 o Slee ISBaiy S olyiea; 159383590
@ ls b5l ey by 4 Skl s L a5 ESRI

(YY) 035 o Jos
ST a5 ams s i ayar sloasdl, Ko Gb |
, 152228480 (A) as1801132 (C) s
a gl pas b ar s bE sba; 159322354 (G)
30 0o, WYY g AT AN 5l o e ) anS gel
wad e Gl ERY Gl ol 4 e ol Lo

or b lye &5 g lgaeel Gl e i ae (09)


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

7.

10.

11.

12.

13.

14.

15.

Fan P, Jordan VC. Estrogen receptor and
the unfolded protein response: double-
edged swords in therapy for estrogen
receptor-positive breast cancer. Targeted
oncology. 2022;17(2):111-24.

Collins A, Lonjou C, Morton NE. Genetic
epidemiology of single-nucleotide
polymorphisms.  Proceedings of the
National Academy of Sciences.
1999;96(26):15173-7.

Penolazzi L, Lambertini E, Aguiari G, del
Senno L, Piva R. Cis element
‘decoy’against the upstream promoter of
the human estrogen receptor gene.
Biochimica et Biophysica Acta (BBA)-
Gene Structure and Expression.
2000;1492(2-3):560-67.

Fernandez R, Delgado-Zayas E, Ramirez K,
Cortés-Cortés J, Gémez-Gil E, Esteva |, et
al. Analysis of four polymorphisms located
at the promoter of the estrogen receptor
alpha ESR1 gene in a population with
gender incongruence. Sexual Medicine.
2020;8(3):490-500.

Figtree GA, Robinson BG, Channon KM,
Watkins H. Polymorphism upstream of
estrogen receptor alpha reverses negative
regulation of transcription. International
journal of cardiology. 2010 24;144(1):86-8.
Al-Eitan LN, Rababa'’h DM, Alghamdi MA,
Khasawneh RH. Association of GSTM1,
GSTT1 and GSTP1 polymorphisms with
breast Cancer among Jordanian women.
OncoTargets and therapy. 2019;12:7757.
Al-Eitan LN, Rababa’h DM, Alghamdi
MA, Khasawneh RH. Association between
ESR1, ESR2, HER2, UGT1A4, and
UGT2B7 polymorphisms and breast Cancer
in Jordan: a case-control study. BMC
cancer. 2019;19(1):1-0.

Anghel A, Narita D, Seclaman E, Popovici
E, Anghel M, & Tamas, L. Estrogen
receptor alpha polymorphisms and the risk
of malignancies. Pathology & Oncology
Research. 2010;16:485-96.

Carrillo-Moreno DI, Figuera LE, Gonzalez
GZ, Perez AP, Mendoza AJ, Arreola MG.
Association of rs2234693 and rs9340799

Olp! ol b6 low ole alxo | Sl (g0 g G»LH»T ‘5..\35,“

Slp Bl e bwlie g j509 alize Gl>jo b ol

ous oalaswl iy by 4y Lol e o481 6, S 42

055 1,8 aiae 15 Hleyo gy 40 g

&b o,

5SS b oxdlie o)l AgSe dlas ol Bawgy

IRUHRY

References

1.

Allahgoli L, Mazidimoradi A,
Momenimovahed Z, Rahmani A, Hakimi S,
Tiznobaik A, et al. The global incidence,
mortality, and burden of breast cancer in
2019: correlation with smoking, drinking,
and drug use. Frontiers in Oncology.
2022;12:921015.

Fakhri N, Chad MA, Lahkim M, Houari A,
Dehbi H, Belmouden A.et al. Risk factors
for breast cancer in women: an update
review. Medical Oncology.
2022;39(12):197.

. Al-Eitan LN, Rababa’h DM, Alghamdi

MA, Khasawneh RH. Association between
ESR1, ESR2, HER2, UGT1A4, and
UGT2B7 polymorphisms and breast Cancer
in Jordan: a case-control study. BMC
cancer. 2019;19(1):1-0.

Tan SC, Low TY, Mohamad Hanif EA,
Sharzehan MA, Kord-Varkaneh H, Islam
MA. The rs9340799 polymorphism of the e
strogen receptor alpha (ESR1) gene and its
association with breast cancer
susceptibility. Scientific Reports.
2021;11(1):186109.

Figtree GA, Noonan JE, Bhindi R, Collins
P. Estrogen receptor polymorphisms:
significance to human physiology, disease
and therapy. Recent Patents on DNA &
Gene Sequences (Discontinued).
2009;3(3):164-71.

Amenyogbe E, Chen G, Wang Z, Lu X, Lin
M, Lin AY. A review on sex steroid
hormone estrogen receptors in mammals
and fish. International journal of
endocrinology. 2020;2020.

VE(F): TA-YY


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html

shs ial3dl g ESRL (5 5ges 9 ER-NE T>C ISiuis

[ Downloaded from ijbd.ir on 2025-08-19 ]

[ DOI: 10.61186/ijbd.16.4.21 ]

V(P Y-YY

24.Ko§ M, Reid G, Denger S, Gannon F.
Minireview: genomic organization of the
human ERa gene promoter region.
Molecular endocrinology.
2001;15(12):2057-63.

25.Weickert CS, Miranda-Angulo AL, Wong
J, Perlman WR, Ward SE, Radhakrishna V,
et al. Variants in the estrogen receptor alpha
gene and its mRNA contribute to risk for
schizophrenia. Human molecular genetics.
2008;17(15):2293-3009.

26.Pei XH, Lv XQ, Li HX. Sox5 induces
epithelial to mesenchymal transition by
transactivation of Twistl. Biochemical and
biophysical  research ~ communications.
2014,446(1):322-7.

polymorphisms of ESR1 gene in breast
cancer of Mexican population. J BUON.
2019;24(5):1927-33.

16. Frankl-Vilches C, Gahr M. Androgen and
estrogen sensitivity of bird song: a
comparative view on gene regulatory
levels. Journal of Comparative Physiology
A. 2018;204(1):113-26.

17.Allred DC, Brown P, Medina D. The
origins of estrogen receptor alpha-positive
and estrogen receptor alpha-negative
human breast cancer. Breast cancer
research. 2004;6(6):1-6.

18. Louie MC, Sevigny MB. Steroid hormone
receptors as prognostic markers in breast
cancer. American journal of cancer
research. 2017;7(8):1617.

19. Allahloubi NM, Zekri AR, Ragab M,
Mohanad M, Ahmed OS, Eid S, et al.
Estrogen receptor gene polymorphism as a
possible genetic risk factor for treatment
response in ER-positive breast cancer
patients. Biochemical Genetics.
2022;60(6):1963-85.

20. Kumaladewi P, Harahap WA, Nova B,
Widodo |, Karsono R, Sandra F, et al. Role
of estrogen receptor alpha rs3798577
polymorphism in breast carcinoma risk
determination. The Indonesian Biomedical
Journal. 2022 ;14(4):436-41.

21.Hsiao WC, Young KC, Lin SL, Lin PW.
Estrogen receptor-a polymorphism in a
Taiwanese clinical breast cancer
population: a case—control study. Breast
Cancer Research. 2004;6:1-7.

22. Herrington DM, Howard TD, Hawkins GA,
Reboussin DM, Xu J, Zheng SL, et al.
Estrogen-receptor  polymorphisms  and
effects of estrogen replacement on high-
density lipoprotein cholesterol in women
with coronary disease. New England
Journal of Medicine. 2002;346(13):967-74.

23. Miedl H, Oswald D, Haslinger I, Gstoettner
M, Wenzl R, Proestling K, et al
Association of the Estrogen Receptor 1
Polymorphisms rs2046210 and rs9383590
with the Risk, Age at Onset and Prognosis
of Breast Cancer. Cells. 2023;12(4):515.


http://dx.doi.org/10.61186/ijbd.16.4.21
https://ijbd.ir/article-1-1062-en.html
http://www.tcpdf.org

