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Abstract

Background: Estrogen hormone regulates cell proliferation in breast tissue physiologically
Evidences show that changes in estrogen signaling pathways, including the receptor alpha (ERa),
happen during breast cancer progression. ERa is expressed in most breast tumors and its association
with the development of low-grade tumors has been demonstrated. Single nucleotide polymorphisms
(SNPs) in genes may differ in susceptibility to cancer and result in different respond to treatment in
different populations. The present study aimed investigated the association between single nucleotide
polymorphisms (rs2234693: C/ T) in gene ESRa in patients with breast Cancer.

Materials and Methods: In this case-control study 150 women with breast cancer and 142
healthy women without a family history of breast cancer were enrolled. DN A was extracted from blood
samples. After primer design, technique of PCR-RFLP was used and samples were genotyped by
acrylamide gel electrophoresis. Statistical analyzes were performed using SPSS version 20 and chi
square test and Final findings were specified.

Results: TT and CT genotypes for ra2234693: C/T site compared with the CC had 5.5 and 1.5-
fold increased risk respectively. Statistically significant differences were found between cases and
controls for fibrocystic disease and age at menarche.

Conclusion: We not found an association between C/T polymorphism and breast cancer. But
CC and TT genotypes of this polymorphism in estrogen receptor alpha gene related with breast cancer
that are consistent with the findings of some other researchers.

Keywords: Breast Cancer, Estrogen Receptor alpha, 1rs2234693, Single Nucleotide
Polymorphism.

*Corresponding Author:

Address: Laboratoty of Biochemistry and Genetics, Molecular and Medicine Research Center, Arak University
of Medical Sciences, Arak, Iran

Email: sadeghi@arakmu.ac.ir

32



d{/)/&gﬁf.}b°&:"bu‘:‘@jjﬁﬁd’” w:.@,ﬁdu}
T‘r—r‘/\"”qr‘mh(qr‘&l:;« oylads) VYo lais VY Jlu

ST o o5 03 10152234693 Wi gl o5 &G pud 390 (N (BRI 0D o) ¢
S5 50 Qlil 38 Ol O o b 39 !
£ 3ione Al g T Bolo mu Yl (el sl ¢ i e Ao

Ol STl ST ol8tils ¢ gl Sy 03,8 ¢SC Ayl _owlid )87 (g gomtils -

Ot STl STl o8t ¢ plid o3 05 8 (obslewl =Y

Ol STl ST (S o ke oty (2555 5 ganbismr 03,8 (IS go (K jy Dladiond 50 5lslind -
Ol STl ST (S o e o8ty (g yladl ot il ST Oty €555 5S01 oy 53kl -F

AANZSE SRR AN SCERI Y

saS

w3 LS Anled 95 0 Cguire liy CBL IS (Sujelsn e 0aS welald (g el (1ge)90 13D g A
Gl ol b pig 5 sy (b Jsb )3 o S 0858 dla 1 ey 0] SiUiSis (5o e 1> Sl i &S
Ol 42 o jseg by b bS] g 0ud ol iy (515055 sy 53 (BSRO) (59l Wl 03,5 8l oo
a Mol shsl )3 ol Al oo a3 53 (SNPS) (05520555 S5 slopund)go (b ol o) Ll 4,
S5 psdyge G alren (qwp pol ddlllan )3 Nigd o il a3 (lop 4 Sglite Ful 5 by
AS oy Gl b b ESRa 5 0 152234693:C/T (sa5505 s

gl g ol @LEAFY 5 iy by ay Moo @B V0 csanli =350 (hmgly ol 53 1 pg 9 S0
S5 b yoglyy b 5l day 1 plonl (g cloisas 5 DNA gl el 1545 aslllas 5,y iy ol poo (S3lsils
G 9 Ve a5 SPSS 1381 55 5 605 Coligs aiges el Js)ST J5 5,999 b g b odlazwl PCR-RFLP
5 o3lita] (5 )l Ly St poSuol g1

Vo g0/d s (il 8l s 4 182234693:C/T oLl 150 CC 4 cons CT 3 TT slacwiy) svaidly
Slhe G g St gy (i dlor Sl (b gla Shg 5l (B 03 o g slon 09,5 93 o 2 (LB ) (]
A odmlie (g)lol b sixe cugles

bLl Lol el iy ooy s CFT ouysn (o o slisine bl pas 51 (S Lo (slaasily 2 o a2l
o llle b a8 505 3525 iy (o pus b 59500 S 085S 15 3 pedyge b ul TT 5 CC slacisss
S cdlles (Koo bt

G § S5 o y0 Sy c59 500l ST 0058 iy ol 15 551

IS g0 Sy Sl 38 o ¢ Sy 01l (2ST51 (S psle oSl (ST 1 G ki g5
Email: sadeghi@arakmu.ac.ir

Yy



OHICoR § Wi Slaw duow

- 182234693 w5 gl 5 &5 390 (b (DI pod ()

S T 5100 Dl asls g las &l Oy O 5
5 Ol b Olne 5 oWl 5 ol5 ol
ol aalllan 5 (ol 5 gn Oty Olb o Il sla S5
CWT o, 8 05 s o oo Bl s
G5 o Okl 005 Camezr )3 Oty O b 055 2l

W35 15 Coda

b w95 93Mg0
5 o3y als —3; 40 adllas ¢ Sl andllas
ST Ol slag 4 0ilS” anrl o (3 VD2 Juls 550 0 5
by Ol O 4 Mol b L ST g Ll
Do e W FY ol dals 05 8 5 5SS
SIS bl pde iz 5 25 53 Ol dile
o S L e3> 5 Jgl 4y Oy 3 Oy Ol
5 SIS s DMl sy 3y 098 L alis
sl ¢ Jad (ol (o Jals o131 Sseysn sla, gSTB
O ol Aolse gk Sl (GBI 8
S e Oy O (SISl Al Dbl )
GG B 53y (Kl g alale S iy ( Susls
WAY Jle b 5 T 51 L8 YF ul Lg)cho, sl i
Jsol Gk 5 2131 (o557 Culd) b e L g 0l D 8
Sl sladlyd 55 (Jame 05 ) e ¥Ry (SO
Yo sles 53 g Jole plnil U 5 (55T EDTA
L 55 DNA zlial ts 5l 51 8 sl o )
Gb 5 Ojlw oS ,5 DNG-PLUS .S I sslizl
58T U5 bw g DNA i o)y i el JSS 50
Sl hd Aol dlegr ol L (55T 55 5 23 )
152234693 dyse b ol 3 baipes Kb
PVUIL £ 5 5T 5 PCR-RFLP g, 51 :C/T
57 s (Forward) <, el A3 esle
5 TTTTCTGTGTTCCTCTGATTTTCACG 3’
5 b (Reverse)  <u8, Ll

TGCAGCAAAAGGTGTTGCCTATTATAT
Y 4:.‘3‘ CM:J.w‘j “"'J'Z' dil Lﬁb PCR MUJ{ Dy 37

AdoR0

Ol s Ol sl 53 5 (rio gla) 5487 5o
G5 i bVl 5 Sl 065 Ol o o 5 gere ¢Oliuy
58 e e s o 55 a5 Y Sl O gk
4 0L (Y )3pd 0 Dsmime Ol I (AU e
b (g8 Sl 5iS b aslie 53 0151 55 Oy O
(PN gd o e 5355 ans &5 a5l 5 ML Ol
Ol Oy Sl oS (s Dl (o e 51 S
Sl 5 ol mbs 5 S50 SO o 4 bsi e
33 IS Ol Ol oS Sl 0 yatedie L(O) !
o dase iy Gl sae JUkyl Jlad gadshe
D35l 4 & Az 035l Slaoi S shls o e
() ps g Fraly Sl b ss 5o ) 6l SMesS
W35 g @i 0555l 08 ok ) 055l O
Gl ok atlis J S ge Colual 51 SO 059 2l 0, S
Sladanly o Foge S| S W Ol O s Oleys
Ol Joo 059l &y oleom 3L 53 (S50 58 aly
(Estrogen receptor alpha-0js szl WT ok5,8
S b SHless ¢S Olge 4 S )l ESRa)
05 W358 o gume Ol Olb s (550 sl p ite
O3 8VA 31 5 e &l 6q24-27 x5 ,5 ESR-a
oz Shee 05 )3 baodi 5 .00 @)l 0ds |5
T Ol 3 &S 57 Dl sl 5 L5 ko
b Sl San opl &8 Lyl 6T 5 Ses 55 wlul 2B
oz b OV S0 T ol oSy s
G i YAV 5 152234693: C/T ous S 5 oG
PIRIRUNIPNERPINS I 0381 s YL
S S B bl G L b e
Ob o Jio O30p50 & wsly GO, (OO e
Ol 0315 OLES ol e JU 2o 5T 5 Sliw s (Oliny
Sllllas G5 sluT os 4 5 Ol Calsbes DB 5>
350 03 edd iz Oledbl (lul ek plnil plie
(Single  Nucleotide SNPs .l es
4 Sl slux! U ESRa 03 s Polymorphisms)

- ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OHICoR § Wi Slaw duow

- 182234693 w5 gl 5 &5 390 (b (DI pod ()

B &b

rs2234693 :C/T by b (o555 55
CC 555 $lp 55 4 IS 5 Gl Ohles
OVIV 50V CT 5 4oy \V/8 s YA TT o ,5 YF/$ 5 ¥
0l slazal s 2l L() s se)dd acsloes Loy
G555 4 Comd CT 5 TT G555 53 53 by O e
ol 1y OR=1/6 5 OR=0/0F s & (CC (gslux!
ez 38 5o T ibse JT Slolp S 55k 4 ol
O Jsd)s g i oS J S 4 S

70

60

50
40
30 |

| B

20

cC T T

sl 2 ESRa (45 s Guigij s (Jlglyd o3 ) 415905

o Yo e 318 Sl 4y AF s aids PO
6 PO Dode 4y S puly Jols Sl ey (sle iy RS
55 46 PO Sde 4 el Jlasl o) 5 le a5 4F s
6 FO De @ 0,2 O o gb o5 Sle a5 £
e S AT s 5 a8 Sl 4y VY gl s
Sdn s gl ap @b VS 4 olg 2LTSL
Sy aby PCR I Jol= (5L Ca VYY Ll aub
oy Wl 55 yses b PVUIL o357
FYSESTINE S RS RO SUNTI
o YOY 5 PV anksd g5 5T 5, T Sibge T
ﬁjTuiﬁé‘x@‘i:‘%-C&JLpT)Wﬁﬁdj‘i
Gl Ky 5 Aoz A dsT b ST U5 51 CbIl s
A eslimal e el O gl e E Sl b oT
2 ooy G A Gl sl X bl s
ST 238 15 ealizal 3590 Oy Ol 8 855
Yo 4 SPSS 15 p 5 Sl eslizal b ¢SCaed 0 g 5
L (Odd Ratio) i Swild awslse (gl dd plil

ﬁaw&ﬂ;‘w)ﬁjwjbﬂb Uw“d‘ﬁb

rs$2234693 pusd y90 M 0 5 S s ins Cb“ Ol 0l e (555 555
AP J? S s
rs2234693 i 90 b 05l P ESRa 5 M1 sl Jlglyd Y Jgus
CI=%A0 Sig » U_.UT o)yd L‘fU'I oyd L,U'I £
Lower Upper ratio S 055 05
slox
n=\fy n=y-..
VA% 4 -/5¥ NN EERYAY ov/ay Yo/d C 152234693
\rZAR' OF/d T

Olew 035 CBIL (gylsgne sl JzS 6y S
Oling 0315 4 (Slae) (Spnrsn OOt o5 1 Sl
038 & Cod (LT s sine gl (lyls ¢KaeS s o8
(&S 5ke) el dgl o 5550 53 .(p=2/+¥)s 5 J &S5
Sy sy lsgae Sl Sl 5 IS 0 8 o
e 3 ST s e sl e p=+/0F)

(Y g )i sdalia p=2/2 V) Loy S 93 Mo

—& RN ST Ollew ) o )3 AL 390>

S 4 Jlo FO/YA Oyl i 50k 5 izdls L B
GLT s gne Ssls J 8 05 8 b awlin 55 8 T
O 31 S 53 Pl Olles 31 desys V0 Lol
L3 go3 S5 1) Oy O & Sl 555 pg5 b ol 4y
b o8 0 5l s O e atle Olle 31,5 YY

2 O pan Sk b anylie )3 8 wzals |y )b,k 45

" ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OHICoR § Wi Slaw duow

- 182234693 w5 gl 5 &5 390 (b (DI pod ()

s5ms SFed pasis e o Sle 51 ONOLKes
33 bl 53 ONOLKes 5 (le s b Ll sl
FO spdo p e Jwdyl 53 000LEa 5 oY g
3L 33 53 b (5,5 Gaad W5 4l (6 phe ilar JL
3 0Ll 53 0le)s g b 5 jasil G aar g by Sl
Oljen Jold AFAY Ol b 08 s &b slas i ot
L4 T s 4 doys VEVF Oley dle g sl
Sl G e Okl o 0L Ser 5 ol anllles
2 e O 05 WNOLEer 5 (ST andllas b Ll 5,1
2551 e aadlln s 5)ls (6 i Saler Ao VE/F
5 ol addlas L Oy 55 Sl gPs el 5
315 3315 MalST (655 e Olaul 3 (PO, Ken
wlil 5 asld el 5 Ob,w F5sL
b O 15l ez OT 55 s (S5 5 oes
ol Jlast 55 (bY@ 05,50 53 aalllas 3550 ) 50
152234693 d)se b 15 el Fsn Ol O
sslee alil o) sl Sl L ocwl S
€Al 4 g ¢l 3l o |y Ol O [l S ESRaL L,
O 630 6l ol s 05 I 53 (sl Ol
GMY b 5 gy g S0 ey a4 K b0
Loyl 5 (F o omes 5 3L il T ¢ mMRNA
T 2 & L)l bekiST o sk Ll ek gl JI5

L00) 4,158 s 1 593 w2 3 b 3105 Ol

S 5 domsis
33 Oy Olb 5 ody3o b o o 2 S
35055 Wl A5 sdaliie Sl ine (5T Lol candllan oyl
N Rt
JB @l S e Okl 5 S5 wlE ol b Ol
Ogen ooy allan ol JuaSS (6l ki ol (glaba=a
2 P ek Byl 5o 5 sm 5 gtuer 55 s ESRa 05 0Ly
SR L 528" B ple s 2 b s el 555 58
Sgthey Coe b 9 315 plal p gluaib 5 Comer

"j'&k.fﬁ

ot 29,5 93 )3 (SudlyS903 9 (Fg0,90 S (T gV o>

JAS g
X’ Df P o yusicie
VO/FY \ o[-¥ Aoj S9ey90 b olow
#
ASIAY N Y Gl b bl able
W04 ¥ ofee¥ # ko o
Y\/vE 4 ARG 8558 Ol A5 53 o
W/FA G -1 0P8 Bpas Gdo diblw
sk as
oY ¥ ooy Sy Condg
08Iy £ -[-ov o
/Ay YA -I§Y (BMI) 5w 0355 adli
WE ¥ AN # &Mt grdans
-J3A i <153 i Canig
<Iv¥ \ AY Jab cuxsg

(p<'/'a)§9g )L\ L;'M 09; 9 O AMA

oo

S S 5 S b e b ow N b
Lol (P<+/+ )1 352 5 Al o Ol Ol s 5 S e
213 s BT 5 sl (& p sl ot 515
Sy sy Jes HIECCT 5 TT lacs 35 ¢l
3 55 g (F)s,ls S OL8es 5 Gl adllas L o
Olasls & T PT cpiarly 5o s (2l a4 55 0K
Sl G 0LSes 5 8 Lles ST 6slal il
Solsls able & sl g ol daly OL5 s ks
008 o Ol |y dzdls Ol Ol

Ol 4 Siws 0L &S sl Olis b glaasl
des J 2S5 09,8 L Sls e Dl (Slyls xS s o8
St Sl OO Glay 058 53 & b 4
5 ODOLKes 5 s Slallas 53 3550 ol 5 3,05 3555
ol addllas 53 .l odd oy 58 (RO, Kes 5 S
IS 5 slew 09,5 55 55 &Sk o Llasne sl
ke o2ils b sl 038 oS 50k 4 b edalis
s oadlas LS 0,8 e S5 mhe s s ayas)
YO s gl 4 aS syl Cals o S s 090K
o)Ll JL VF 51 LS ¢S 5ke slsl 5o Ol Ol (5 4l

jwsl)w(ﬂob&@,gﬂzupu@u.@| o3 S

” ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OHICoR § Wi Slaw duow

- 182234693 w5 gl 5 &5 390 (b (DI pod ()

remarkably distinct gene expression patterns.
Cancer research. 2001;61(16):5979-84.

8. Di Leo A, Malomi L. Polyendocrine
Treatment in Estrogen Receptor—Positive Breast
Cancer: A “FACT” Yet to Be Proven. Journal
of Clinical Oncology. 2012;30(16):1897-900.

9. Fuqua SA, Schiff R, Parra I, Moore JT,
Mohsin SK, Osborne CK, et al. Estrogen
Receptor B Protein in Human Breast Cancer
Correlation with Clinical Tumor Parameters.
Cancer research. 2003;63(10):2434-9.

10. Bond GL, Hu W, Bond EE, Robins H,
Lutzker SG, Arva NC, et al. A single nucleotide
polymorphism in the MDM2 promoter
attenuates the p53 tumor suppressor pathway
and accelerates tumor formation in humans.
Cell. 2004;119(5):591-602.

11. Csaszar A, Abel T. Receptor
polymorphisms and diseases. European journal
of pharmacology. 2001;414(1):9-22.

12. Schuit SC, de Jong FH, Stolk L, Koek
WNH, van Meurs JB, Schoofs MW, et al.
Estrogen receptor alpha gene polymorphisms
are associated with estradiol levels in
postmenopausal women. European Journal of
Endocrinology. 2005;153(2):327-34.

13. Modugno F, Zmuda JM, Potter D, Cai C,
Ziv E, Cummings SR, et al. Association of
estrogen receptor o polymorphisms with breast
cancer risk in older Caucasian women.
International journal of cancer. 2005; 116(6):
984-91.

14. Cai Q, Shu X-O, Jin F, Dai Q, Wen W,
Cheng J-R, et al. Genetic Polymorphisms in the
Estrogen Receptor o Gene and Risk of Breast
Cancer Results from the Shanghai Breast
Cancer  Study.  Cancer  Epidemiology
Biomarkers & Prevention. 2003;12(9):853-9.

15. Shen Y, Li D-K, Wu J, Zhang Z, Gao E.
Joint effects of the CYP1AI1 Mspl, ERa Pvull,
and ERa Xbal polymorphisms on the risk of
breast cancer: results from a population-based
case-control study in Shanghai, China. Cancer
Epidemiology Biomarkers & Prevention. 2006;
15(2):342-7.

16. Yoo KY, Kang D, Park SK, Kim SU, Shin
A, Yoon H, et al. Epidemiology of breast cancer
in Korea: occurrence, high-risk groups, and

S8 g KIS
5wl OLL Sl s ol andlle ]
03 5 edils paid i pa b oS ol K55 wd) Al
BislT 5 K5 oy Olidos oSaLsT
bl 5 el 0ds plawl (S350 (S5 Slidos
jsuvgﬁr;ﬂ&m@ﬂy,guﬂuu,uﬁ
5 0bles plas 5 ST o)Ll o il o T Ol sl Jow

.:sjfkf&)ljiwgﬂﬂdkh»)sadxfdﬁdffsbé\

&b
1. Giacinti L, Claudio PP, Lopez M, Giordano
A. Epigenetic information and estrogen receptor
alpha expression in breast cancer. The
oncologist. 2006;11(1):1-8.
2. Li L-W, Xu L. Menopausal status modifies
breast cancer risk associated with ESR1 Pvull
and Xbal polymorphisms in Asian women: a
HuGE review and meta-analysis. Asian Pac J
Cancer Prev. 2012;13:5105-11.
3. Azimi C, Abbasi S. Genetic polymorphisms
in the estrogen receptor-a Gene codon 325
(CCC} CCQG) and risk of breast cancer among
[ranian women: a case control study. Medical
Journal of the Islamic Republic of Iran. 2009;
23(2):75-82.
4. Fazeli Z, Najafian-Zade M, Eshrati B,
Almasi-Hashiani.  [Five-year evaluation of
epidemiological, geographical distribution and
survival analysis of breast cancer in Markazi
Province, 2007-11]. Arak Medical University
Journal (AMUYJ). 2014;16(80):72-
5. Ladd AG-Z, Vasquez AA, Rivadeneira F,
Siemes C, Hofman A, Stricker BC, et al
Estrogen receptor o polymorphisms and
postmenopausal breast cancer risk. Breast
cancer research and treatment. 2008; 107(3):
415-9.
6. Abbasi S. Estrogen receptor-beta gene
polymorphism in women with breast cancer at
the Imam Khomeini Hospital Complex, Iran.
BMC medical genetics. 2010;11(1):109-10.
7. Gruvberger S, Ringnér M, Chen Y, Panavally
S, Saal LH, Borg A, et al. Estrogen receptor
status in breast cancer is associated with

" ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



OHICoR § Wi Slaw duow

- 182234693 w5 gl 5 &5 390 (b (DI pod ()

prevention. Journal of Korean medical science.
2002; 17(1):1-2.

17. Akbari M, Mirzaei H, Soori H, et al.5 year
survival of breast cancer in Shohada-e- Tajrish
and Jorjani hospitals Hakim. 2006; 9(2):39-
44 [persian]

18. Bakhtiari A, HajiAhmadi M, et al.5 Year
Assessment of Breast Cancer Rajaii Hospital,

Babolsar. The Iranian Journal of Obstetrics,
Gynecology and Infertility. 2006; 9(1):47-
52.[persian]

19. Fouladi N, Amani F, Harghi A, Nayebyazdi
N. Five year survival of women with breast
cancer in Ardabil, north-west of Iran. Pac J
Cancer Prev. 2011; 12(7):1799-80.[persian]

o ITAF Xl Y 0 5lod ety Jlo 57151 (Kb 3 pole olCLIS by (ole dloro



