WAYNNYE bl ) g, uluol (S5 33 0 A8l alze

WA/ 13 iy gor,U 1YAY olo pu3 093 aiat/YAD o losis/ 093 9 (o Jw

ol b g b 4T BLI 41 gHOXAY 3 38 CAC 1 S5 wsd 390 (o 3 3

¥ . T . - Y " . " \ ..
SSAD (1598 ¢ Had (e yiSo ¢ plou gl 42 930 SIS Cdn 9 S dsaw

by 3 Ao
oS

oS Sz ol ol b 29800 ol b ol JUBigl sl g (mbo 355 5 0y (b )3 (5 ol Adlise pmagig) Jole o HOXAN idosie
5 ) Oﬁ}f] P 6519 (u)m ub) CAC L;LQ)II.SJ Slass Jol.,)')l dy90 yd Lg]da]l]aa 0955’ .J.JSL;o L\ﬁ; uLJ uu)])sl uLu.MJ dUo/w: 2 Lol sl
Al iy oy b o] L3 g @l o8 5 iy

3 295 DNA glscial Jl G 45 () 9 Soglaen pllo 05 Vo v g i lby 4 Mine 15 VAF (155 (sigas gl ol o B9,
el Cund 0 g5 s 9l o ST J5 59y 22 50999 58Y) sty 4 CAC g5 5 )15 ol 5k 5590 g5 iS5 5 Jaoms (195

A5 osnlie 3y90 5 s 38l ) cilisee (cuwigs) Ul e 0 5 LSS Y B Y 4w CAC IS5 5l coglize P10 cadllae oyl p> tlaai8ly
Oy 4 Ml jlad g pudyga by cnl o S0 a0 Loyl 665 gn 292 )15V T & bypye plls gl 3131 lee 5 T Syl ot
200 3529 Sl sz Byl egtodsn 5 (igrel sBonyS 5V CSujgen slacuins o o 3 L5 (o)l (sl Al osnlie iy
gy o Ll @)l 32y (6l sixe L)l iy oy 4 Ml s s HOXAY (51 019551 )3 CAC ()15 I (s 35 5 oS
)13 3929 ()l dme US| (ygpfan 5 (g sl sloodipS 5V ©s% 900

55=S5N (YAD) ¥Y WYAY ladol (S 008ils alome oy by (3 gt b

(YY) L5 e e dodo
5l gl e i 13 S Oy O Jole A 585 Ol (p S ld Ol Ol s
PIK* TPOY BRCAV/Y Ll (s )l Lal) Sl (V) ol 065 G 03 S sla S
L,ls It of 55, 53 CDHY 5 STKYY PPTEN 0l S S Ol O s das o OLES
S5 s 55 0 i SO gy ol e (F-0) Sog—e am il Sl OU5 Ole 53 s et
Jslse (HoX genesHOX slad (%) Aol O s b JEVY Sl o3V ereer 2 slaS

Olnl Ol Olgauol ol8tsls ipole (Gou8iils s gulid a3 09,8 byl (i I8 (552l -

Ol Oleol lghiol ol psle GoaKisls (pulid s 09,8 lpils -¥

Olnl Olgial Wlehuol (K5 pole olisls (Kb 5y (G035l 1 laysg5 0 09,8 sl -

Olpl Olgiual Olghuol olfitsls pole (50aSCasls s gulid a3 09,8 ad )l ol -F

Email: manoochehr@biol.ui.ac.ir s g 555 Jadume (Godiuw g8

WAY 5 e 5 axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos 5.

WWW.Mmui.ac.ir



(YY=Y0) & 55 o HOXAY oy 55,

53 HOXAY oL il ol 5 edle
s SOl Ol O e s
(Mitogen-activated protein kinase MAPK
BCl-Y Ole il com b opl 31 s 350
Gyl Ao e (B cell lymphomay)
Ol ko 2l 3l Wl 3aad a5 5 355 0
s bdde i S mlil cow HOXAY
ol Sl @S ISE 5 Lol sus Sl e
b Ol oo 1 HOXAY Ol (Rl581 050 o0
ol Ol A Glagyls 4 Sl w gladshe
B Y#)
33,8 o (YV) (DOXOrUbICIN s 5 58 53

3355133 CAC S5 iy yo oy caslllas ol 3
Ol s Sl st L of bLs,l s HOXAY 03

(Daunorubicin e 90 9 95

CJ;JJ.; w)fb)},c QL@AJ‘WJJ QL\M{

B 9)

Ol Ol s 4 M Hlay 03 VAT 615 055 (543 50
L el 5 Sl sl 5 ol e o oS
Oleial (9) gt Ol sy Sl Oileny il
O3 Ve o Ot (Gaises (man 2 LSJ)TC"’-'
a5 Gl ComB g ) S &S
Sledbl A L;J,T@}, i3 g1 05 S axl o Oliewlay
33) Oy Ol e S ol il ¢y 0 by o
Cardy 5 slwbie (50 5 S gar s Ol

A gl ey 3550 313 (Go s 3 e S
4 255 DNA adlllas 55 50 3131 0 2 (540503 ]
5 ON) A 3 ol gl S o) B

Do Sl g o sy 55 gal

Ol Gl s s HOXAY )5 50 CAC 1SS i 50 Ly

Grlad ¢ oSS 3 Jelse pl S o US|y e i)
e ol s 28 S gl 5SS s
o35 Sl b 535Sl s g S5 0T 0Ly 5o
V) 5,0

S35 = HOX sLads 5l o5 8 ¥ Ol il 5o
52 05 ol by 5 Lol sy e g 505 S Y
0L Slidss a3l o sline cilises sla Ol e
O s 53 HOX 05 J 28 5l bt Ol 45 das e
i cla Jle 5 Ol le gdle il (Ol
Lol 3l a5 W LA-Y0) 0 ls s Olas
Oly aS Wi o Oy Oy b 3L ;s HOX
Ol Ol Slb v 5 ank il 53 Lol wlie
A5l Sl Oles 3 55581 53 baol & s s
53 HOXAY 03 e 3IHOX 0311 Jsla> (V%)
53 HOXAY 03.00V) 15ls cbss Ol Ol o
Dy I ol o b e 55 5 055 b
O s 53 Lal 335 o Ol oS Sl b 258 el Ol
OA=VA) &S e s Ols il 331 Ol

SIS HOXAY 5y o sy o 0L Slidss
35 Cow DNA & ol foate gos bli= JIg
PBX L et bl iye 5 03 G b
s o 2S0ke (Pre-B-cell-leukemia homeobpx
(Y4) 555 0 Joae DNA & s 555 Jole Olge 4 5

i Ol b b 53 HOX (el 0L
(Sl ) sy 5a Aile) L0 say 50 (g8l
AR gl Jalse 5 Jsbw ol S0
Sladsbo 53 s A2, (W YY) 550 00 J 28
sl Al 0550 Ol 331 L Ol JLE
L5, »(Human growth hormone_ hGH)

£ WAY 5 e s axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos

WWW.Mmui.ac.ir



OlolSad g da y3 Aol dsau

an o A N el ST b IS g ) S
ol HOXAN 051 05581 ;3 CAC ) 50 b
53 CAC 185 slaws 5 DMl gouins 0Lz b T & slie
RASE S O osled 4 ged 53 Al o0 il 51
sl edalin BB PTGILSSY) o 58,5 5 GILST)

Y ool VIV &K ¥ o) osled sladgol
0 sosled FIV D555 Y (sosled BV O K55 5
S 303 Bl 0 OV O K59 58 7 goslad 9 VIV D55 50

s ol ‘)L,S L RUVT S TSP

S o3 oy 3oy oAl Sl ey

DNA 7l sl &S b i ¥ (gosled 58055 20
s S (3l gl Sl b oS 58T )
L s Jlsl Ol &S00 a0 I8 e S
S 3 ol s e T S s o
Sl PT 1SS Jsb Sl ) KaS w0 (Y K2)
HOXAY 05 T Sl b 5 aens ol 5550
by oolel et T 51 s s 3 apilons
DS 5 sl el s 4 ol SISA il
5 As asie [l s, 05 g T Sl 5 M
SaS i O e 53 b gl SS ol B s
U5 S5 O3me3l L (Odd ratio 5y &5l
P<u/v0v 5l 58S sS sols s CE.N A dnles

A b e bl Ll

Ol Olb s s HOXAY 5 50 CAC IS5 asd 5o Ly

35— 0-TTTCCAGTCGTGCGCGGTCAGY
0'-AGGTTCCCGGAAGTCTGGTAGGT-Y
A S S

PCR) )\ _l; L5‘° “w) u."' <|)

YO ol o= 2 (Polymerase chain reactian
(35 DNA o S5V et (ool s S
«(DeoxyribonucleotidedNTPs )Y 50 5 <o Yoo
3 so0mem Sl el 51 S a5l Y sE Y e
cu,;L_ZJ )Y‘}_ﬂ\ cMgCI\- )Y}—ﬁrl:ﬂ \/0
3 Ao Ve LS s s fe 63 5l s Sl VIO
SmarTaq DNA polymeras& J~_;T BUNPS PR {
jKﬁL_.wjﬁJ: ALK.._MI/" > )J (Q‘;-@.: O‘SLM'“ g:,.sﬂ)
Ga 3 AY los s adyl Oud ol sl Sl e
slbes s PCRJ&“\MY’Y’ @ids O Ol @ ;\de:.}b
sbie an aids ) Sde ol S Sl gas s AY
4 .>|J._fdﬁl_.~ Saz 0 OF daais, O ol
Sz VY 5 L sl Jlasl Cgr aids ) e
Sloos s aids Vv Sde an bl gla JIs s
OV s A 4§ L5 55 ol S ol gam 5 VY
5OST U5 e 5 5 ek (glo iy 2ST5 51 ol
05 b sl o S Lol o)
Aoy Ve el o ST L U5 5,585,501 50 HOXAY

Non-Denaturing PAGEC 5l &

Non-Denaturing polyacrylamide gel L
o8 Ol s g,y b 5.4 eslanal (electrophoresis

O ) we el Sl g @ujdﬂkﬁ)

WAY 5 pgs axin /YA o jlad / ¥Y Jlo— Olghol S 5 0dSisls dloes ey

WWW.Mmui.ac.ir



Ololsas g d Aol dsacs

|

i g

Ol ok s s HOXAY o5 50 CAC LI S5 asd 5oy

\/ ) 7Y

Y 0K shiges ¢l DNA b s 5301 s

.\J\f&\/}? 45_,&3 CJ‘l‘ dbeAC 6\AJ|JSJ Sl

o T as ane aals 55550 slaes S 513l
S 0l 53 W e sl Ao s AF/VA Sl b
S o 53 L T o 5 laS 550 anlllas 5550 51 3
L0 5T Gla Wl a by e candllas 5550 313
PR VA AP I IR g IRV
3y 3l s F dala slal s ¥ T 5 el s 3l
Ll 5l Laasl ol P<+/00 a5 - J.:b«;.b\ 4

(Y 5 Jshion) s 6l 053 3550 31

B4l
Slakas (gslalr s 5,81 J3 S by warsl
Sl o 4 S5 b 1 L, DNA
=l CAC s bl S5 sl 38 &S 031l
Gl slp ) » HOXAY 050 0,551 5o
Aoy Ve sl b ST J5 65 2 PCRU pames
(O JS8) 43 plo
Cmez 3 HOXAY 0 T SG Susst,

5 AT 53 b STV B Y i Dl

oielasl 350 5131 S 5 Aals 340 (slaeg B 3l 31 5o ilises o W1 Gl 3N Jgue

eIy S350 S I I ALl of B 3390 31 B

(Mo y3) Sy (Mo 3d) dloxs (Mo 3d) dluxs
Y (/) \ (/Y%) ¥
o (+/#%) £/ \ (+/Y89) £
V(1Y) \ (/YD) o
¥ (F/¥Y) AT 14 (F/4Y) 2
YFO (AF/VA) YA R0/ ) Y90 (4¥/69) v
YAZ (Ve +) Foo (V) YAZ (Ve o) o

Dbty Ol o 0 Sl a5 il sla JT oy B gy Y Jok

P ylade Olbwob! (sdlols OR ST
/443 /2 YA-Y/¥N < /YOV f
/F\4 < /750-Y/50F i 2
< /VA EM-AVAE /210 v

OR: Odds ratio

gl WA 5 pss azian /YAD o)lad / TY Jlo— Olghusl (i 0uSCiils aloes

WWW.Mmui.ac.ir



J ’_MIJJJ.L_AQ-L_J.;&_M“ .‘)j)'l.»_w" (e
O3l Lo s SLeMbI pl g (50 Jslas)
Solel Gl s 2 ol ik s O 5 S5
059 5l e ls S 5 VIV G5 o 4 sl 0L

13 gy Sl e LU O 25s 5

S o 53 0k sdalie T OLS 5 gl sl Sl 5 X Jsis

Aald 53,90 glaoy S

Ol Gl s s HOXAY )5 50 CAC 1SS i 50 Ly

IS 50 sz 350 213 5 e
Laol 0l 5o a8 s olabs Cilsies (L 555)
0355 55 2 2 b Gl e i VIV T S 5
4 (Lo s AANYY) 3550 5 (Asys Qe /0 r) Ll
35 ko as O/Y u_UT S 5 g el yolantl s g
Sy 05,5 3 YNV TS 55 aals sl
S5 Sl s F s sl salle
el kel Al 5 3,50 glaos S 5131 s T
S5 sk o8 ol 0l Stand 05 S5 05051
22 A Jale Ol 4 L5 e CAC )1 SS
(Y o) S 2 sl Ol Ol w5l
03 2 CAC 1,55 Jsb blojl ey el 5o o
Ml s el o sl e L HOXAY

(52 5 S s az,o Ol 5= 52) Sl O 5w

Oty Ol o s Ml st 5 Cilies Gla 55 G BLI) pus 2 ¥ s

aalh of S 3350 81 S
(Mo y3) dluxs (Mo y3) dluxs
\ (+/0Y) \A%
F Y/ y (+/0Y) fIv
\ (h/00) . A%
V0 (V/0+) 14 (4/AF) 7N
VA Q70 ) VY (AQ/\Y) \2%
Yoo (Veo) Va4 (Ye) Js
P slade Olwabo! (Gdlol

ANAE VA=Y /Y

J/FA /FFE-Y/VYF

WA /EVE-\ /VFA

O T S5 95
JEA O/N+F/IN+YIY
\V/YFY 71V
/4y VY

OR: Odds ratio

O350 S0 S S VIV 3 835 o LS o) O i

RNY F/VE (V/FEY-VY/XYY)

¥/ VE (V/FFV=1Y/XYY)

ER: Estrogen receptor; OR: Odds ratio

O 55 So,S SVIV 55 o BLIS s F s

(A2 35 40 Olweb! (Sdlols) OR

(VAR ¥4 AR S CVARE CA RVART:Y)

PR: Progesterone receptor; OR: Odds ratio

WAY 5 e 5 axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos soF

WWW.Mmui.ac.ir



HOXA)Y &5 wsls olis o1, s Paraguison

3l Lal cdsb s ol s 1, S5V Jols
SLSGNY ) AWV lacibly gl oK aa
BE HOXAY o sdalie g)‘ib— Corasr g D J:"
A5 LB sA e byl s «s—= , Splicing , I
oL ke 4 0L 5 Paraguisonale .
SR CHSN S {JUNE < [P G PR S0 S VP
Db et sk Y 5 Oldl Lol 58
COS-V U4 gaJS 3L 3led i 51 i

CV-1 (simian) in Origin, and carrying thg¢

ml=s 42 S 0L, [SV40 genetic material?

ol ol Sl S sls OLis Lol (sasdlas
DS 50 s g 4 S 05 ol A
o SR s At G A e AL o
S S (Il ans 53 5 s cpl Slaes
Ve sV glacsboly Lalis s adghe opl s
S 5 aS Wials Ol wmen LAOT AL o I SO
DEPC,L e (pids s ol S ALl

s 03,5 Ubiquitin ... (Diethylpyrocarbonate
das o olis Laasl -l 5es o — ol ol
s i oy L HOXAY (55
o o ST SLIs 5 258 0 ol o
(Y4) Wil
)8l as aosls olis Ol\Ses 5 Paraguison
oS Ol e S 8 e Gy bSO
e el omen (Lp S o Glaa |51
L0l st e Ol el ol e 3 oDy st
S s S 4 pmnalably 45 Wnls OLES pioeen

Ol Gl s s HOXAY )5 50 CAC 1SS i 50 Ly

—x
35S o et JalSs s Lgs 4 HOX (slad
e S n Sl e Sl Sty 1S
o2 Llg o e 0T Oy 3 DS el ply Al
W 3 5 a8 2S5 0n s i 0o
Olo sl ails i jge 55 Olays 5 Laskds
Gla s o Sialysl co HOXAY 0 5l i
GRBY ; (MAPK/ERK kinase ) MEK\
5 (Growth factor receptor-bound proté&in
PEFFYMAPK e O oS e ool 3l
R R U SOt I3 K vl 1Y ) S CPR S
et e HOXAY 4 il e oSG )
5 g Olasl Ol LB ) (glad g 355501
L aSTRL_ 3, gloslsals sL_aDNA
Sl s o, S 51,5 L (Short tandem repeats
slaol Jiss o = b beodas ol 3l
Soo = BlE ekl sbl Ola b s L LS
S5 L e LaSTRLS,IS, 36 b 05 0l
el ol Ozl ot 5 s 05,50 5o (S
Al 3 5 Lags gl O s e o 3 Al e
L 5t o ol
o=l oo sl S Slaallae O eSS
b o L 0 BLl s HOXAY 05 codliws e
5 SHS S s onl 53 el slS plan]
Sy S s sla 55 5 b JT Sl
Ol 0l b 0T BLs)l s HOXAY 35V 05551
c:l_:; L S 5 e g5 se Olgrol gadkaie s
o Sl e LUl a8 sl olid s ol
Ml s s HOXAY 05 53 CAC ad 50 b

£20 WAY 5 e s axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos

WWW.Mmui.ac.ir



HOXAY 0L Ll 3l e i S s
OA) 558 0
o g Sl ol S s 5b o
55 53 CAC (), Iy s 45 550 ol S
Sy Ol Sl s 20531 s HOXA)
o ST pl pl B s (6ol re BLS
S iyl oS sl e 0Lis LS llas
5 S 1515 it 8 e s
Laoesm 5 st Johe S e O3l e
st Bl ks 1SS JIps ol s e
03 Lipd el laas |F EoS e !
bl Gl ey S sdalie B3| e ol
0555l ek ;S S VIV 585 o a8 sls 0L

3,03 395 (Gl e LU Oy 2uls s

SIS g KL
Olgiol o8l —ish o pde Jbo Cole>

J_}.JL;c u_.r‘.)).l.g 9 ,g.‘....v'"“ u-:-“jj:'. U’L| ft}u‘ S

References
1. Jemal A, Bray F, Center MM, Ferlay J, Ward E,

Ol Gl s s HOXAY )5 50 CAC 1SS i 50 Ly

Ao ol 53 a0l i e Jole S,
S ia Jsle s HOXAY sl slac bl
o3 s 5,5 |, (PBX) cofacton PBX)
il aS sl e ol Ladl Sl sl
L ol S obe Shals cuw HOXAY lacil s
(¥0) 555 e PBXY S zie lule

Sl mme DL st ol b gy onl b
Ol s s Dl ot 5 dtics sla )| ST sl
5 e b3 e LI Ll 6l ol | Ol
0557l ool 1S 5 1SS o 5855 s pen
A edalie (OR=Y/Y) 03 2uis » 5 (OR=¥/+)

Oted O g a5 das e LA LS Ol
3055wl g0l S8 S i Jlye 51) KDMYA
s HOXAY 05 )55 505 ke & Jlal 3 b
03,5 Jtd o & 5 53 HY 03,5 akses
S5 G 3PV 352 e HOXAY s s,
oel Glaal I HOXAY o5 sas e 0Lis Slidss

Gl (Kol O3 25 859 s Cowd

6. Svingen T, Tonissen KF. Altered HOX gene

Forman D. Global cancer statistics. CA: A
Cancer Journal for Clinicians 2011; 61(2): 69-90.
Yavari P, Mosavizadeh M, Sadrol-Hefazi B,
Mehrabi Y. Reproductive characteristics and the
risk of breast cancer--a case-control study in.Iran
Asian Pac J Cancer Prev 2005; 6(3): 370-5.
Mousavi SM, Montazeri A, Mohagheghi MA,
Jarrahi AM, Harirchi I, Najafi M, et al. Breast
cancer in Iran: an epidemiological review.
Breast J 2007; 13(4): 383-91.

Campeau PM, Foulkes WD, Tischkowitz MD.
Hereditary breast cancer: new genetic
developments, new therapeutic avenues. Hum
Genet 2008; 124(1): 31-42.

Palacios J, Robles-Frias MJ, Castilla MA,
Lopez-Garcia MA, Benitez J. The molecular
pathology of hereditary breast cancer.
Pathobiology 2008; 75(2): 85-94.

expression in human skin and breast cancer
cells. Cancer Biol Ther 2003; 2(5): 518-23.

. Samuel S, Naora H. Homeobox gene expression

in cancer: insights from developmental
regulation and deregulation. Eur J Cancer 2005;
41(16): 2428-37.

. Pilato B, Pinto R, De SS, Lambo R, Paradiso A,

Tommasi S. HOX gene methylation status
analysis in patients with hereditary breast
cancer. J Hum Genet 2013; 58(1): 51-3.

. Lewis MT. Homeobox genes in mammary gland

development and neoplasia. Breast Cancer Res
2000; 2(3): 158-69.

10.Kelly ZL, Michael A, Butler-Manuel S, Pandha

HS, Morgan RG. HOX genes in ovarian cancer.
J Ovarian Res 2011; 4: 16.

11.Bitu CC, Destro MF, Carrera M, da Silva SD,

Graner E, Kowalski LP, et al. HOXA1l is

WAY 5 e 5 axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos P77

WWW.Mmui.ac.ir



overexpressed in oral squamous cell carcinomas
and its expression is correlated with poor
prognosis. BMC Cancer 2012; 12: 146.

12. Makiyama K, Hamada J, Takada M, Murakawa
K, Takahashi Y, Tada M, et al. Aberrant
expression of HOX genes in human invasive
breast carcinoma. Oncol Rep 2005; 13(4): 673-9.

13.Shah N, Sukumar S. The Hox genes and their
roles in oncogenesis. Nat Rev Cancer 2010;
10(5): 361-71.

14. Wardwell-Ozgo J, Dogruluk T, Gifford A,
Zhang Y, Heffernan TP, van DR, et al. HOXA1
drives melanoma tumor growth and metastasis
and elicits an invasion gene expression
signature that prognosticates clinical outcome.
Oncogene 2014; 33(8): 1017-26.

15. Marra L, Cantile M, Scognamiglio G, Perdona S,
La ME, Cerrone M, et al. Deregulation of HOX
B13 expression in urinary bladder cancer
progression. Curr Med Chem 2013; 20(6): 833-9.

16. Cantile M, Pettinato G, Procino A, Feliciello 1,
Cindolo L, Cillo C. In vivo expression of the
whole HOX gene network in human breast
cancer. Eur J Cancer 2003; 39(2): 257-64.

17.Chen H, Sukumar S. Role of homeobox genes
in normal mammary gland development and
breast tumorigenesis. J Mammary Gland Biol
Neoplasia 2003; 8(2): 159-75.

18. Chariot A, Castronovo V. Detection of HOXAL
expression in human breast cancer. Biochem
Biophys Res Commun 1996; 222(2): 292-7.

19.Briegel KJ. Embryonic transcription factors in
human breast cancer. IUBMB Life 2006; 58(3):
123-32.

20.Delval S, Taminiau A, Lamy J, Lallemand C,
Gilles C, Noé A, et al. The Pbx Interaction
Motif of Hoxal Is Essential for Its Oncogenic
Activity. PLoS ONE 2011; 6(9): 1.

21.Srebrow A, Friedmann Y, Ravanpay A, Daniel
CW, Bissell MJ. Expression of Hoxa-1 and
Hoxb-7 is regulated by extracellular matrix-
dependent signals in mammary epithelial cells. J
Cell Biochem 1998; 69(4): 377-91.

22.Perry JK, Mohankumar KM, Emerald BS,
Mertani HC, Lobie PE. The contribution of
growth hormone to mammary neoplasia. J
Mammary Gland Biol Neoplasia 2008; 13(1):

Ol Gl s s HOXAY )5 50 CAC 1SS i 50 Ly

131-45.

23.Ren Z, Cai Q, Shu XO, Cai H, Cheng JR, Wen
WQ, et al. Genetic polymorphisms in the human
growth hormone-1 gene (GH1) and the risk of
breast carcinoma. Cancer 2004; 101(2): 251-7.

24.Zhu T, Starling-Emerald B, Zhang X, Lee KO,
Gluckman PD, Mertani HC, et al. Oncogenic
transformation of human mammary epithelial
cells by autocrine human growth hormone.
Cancer Res 2005; 65(1): 317-24.

25.Pandey V, Perry JK, Mohankumar KM, Kong
XJ, Liu SM, Wu ZS, et al. Autocrine human
growth hormone stimulates oncogenicity of
endometrial carcinoma cells. Endocrinology
2008; 149(8): 3909-19.

26.Cheng W, Liu J, Yoshida H, Rosen D, Naora H.
Lineage infidelity of epithelial ovarian cancers
is controlled by HOX genes that specify
regional identity in the reproductive tract. Nat
Med 2005; 11(5): 531-7.

27.Zhang X, Zhu T, Chen Y, Mertani HC, Lee KO,
Lobie PE. Human growth hormone-regulated
HOXAl1l is a human mammary epithelial
oncogene. J Biol Chem 2003; 278(9): 7580-90.

28.Miller SA, Dykes DD, Polesky HF. A simple
salting out procedure for extracting DNA from
human nucleated cells. Nucleic Acids Res 1988;
16(3): 1215.

29.Paraguison RC, Higaki K, Sakamoto Y,
Hashimoto O, Miyake N, Matsumoto H, et al.
Polyhistidine tract expansions in HOXA1 result
in intranuclear aggregation and increased cell
death. Biochem Biophys Res Commun 2005;
336(4): 1033-9.

30.Paraguison RC, Higaki K, Yamamoto K,
Matsumoto H, Sasaki T, Kato N, et al.
Enhanced autophagic cell death in expanded
polyhistidine variants of HOXAL1 reduces
PBX1-coupled transcriptional activity and
inhibits neuronal differentiation. J Neurosci Res
2007; 85(3): 479-87.

31.Cho HS, Toyokawa G, Daigo Y, Hayami S,
Masuda K, lkawa N, et al. The JmjC domain-
containing histone demethylase KDM3A is a
positive regulator of the G1/S transition in cancer
cells via transcriptional regulation of the HOXA1
gene. Int J Cancer 2012; 131(3): E179-E189.

$9V WAY 5 e s axia /YAD oyleds / TY Lo — Olghuol Kb 5 0uSKails alos

WWW.Mmui.ac.ir



Journal of |sfahan Medical School Received: 15.04.201

Voal. 32, No. 285, 2" Week, July 2014 Accepted: 05.06.201

The Relationship of CAC Polymorphism in HOXA1 Gene and Breast Cancer

Somayeh Najafi-DorcHeManoochehr Tavassoli PADSimin Hemati MD, Forouzan Safdti

Original Article
Abstract

Background: HOXAL1 is a transcription factor. In the human mamyngland, the expression of the
HOXAL gene is very low or absent during normal gitownd differentiation, but it is expensed at
high levels in breast cancer lesions. To dategthas been no study on the relationship between CAC
repeat (polyhistidine) in the first exon of HOXAg&me and the cancer risk. The purpose of this study
was to investigate polymorphism of CAC in in thesfiexon of HOXA1 gene among patients with
breast cancer and healthy individuals to clearé¢tetionship of CAC polymorphism in HOXAL1 Gene
and the risk of breast cancer.

Methods: Peripheral blood samples were collected from 193n&m with breast cancer and 200
healthy women. After DNA extraction from periphetslbod samples by salting-out method and
amplification of desired sequence by polymerasénateaction (PCR), the number of CAC repeat was
determined by polyacrylamide gel electrophorestsdirect sequencing.

Findings: Five different length of CAC repeat in the range 3% and 5 allele combinations
(genotypes) were observed among patients and ¢anfitee most frequent allele in both patients and
controls was the 7-CAC repeat. No significant asgimn was observed between this allele and breast
cancer risk. Statistical analyses showed signifieamsociation between homozygote 7 and estrogen
and progesterone receptors.

Conclusion: Our findings demonstrate that there is no sigaiftcassociation between CAC repeat in
exon lof HOXAL gene and breast cancer risk. Howetare is a significant association between
homozygote 7 genotype and estrogen and progestsxoeptors.

Keywords: HOXAL, Breast cancer, CAC repeat, Polymorphism

Citation: Najafi-Dorche S, Tavassoli M, Hemati S, Safari Fhe Relationship of CAC
Polymorphism in HOXA1 Gene and Breast Cancer. J Isfahan Med Sch 2014; 32(285): 660-8

1- MSc Student, Department of Biology, School of Sciences, University of Isfahan, Isfahan, Iran

2- Associate Professor, Department of Biology, School of Sciences, University of Isfahan, Isfahan, Iran

3- Assistant Professor, Department of Radiotherapy, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
4. Department of Biology, School of Sciences, University of Isfahan, Isfahan, Iran

Corresponding Author: Manoochehr Tavasoli PhD, Email: manoochehr@biol.ui.ac.ir

WAY 5 p s azin /YAD oyleds / PY Jlo— Olghuol Kb 5 0uSKails aloes PIA

WWW.Mmui.ac.ir



