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5'-CGCCACATACATCATCACTG-3'
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Forward primer
- GGA TGG AAA TTC GCC CGC TCA G -35
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5- TTG GCT TCC TTG TTT GGT ACC -3’

High _ogls a>,0 b I 1l Tesaco. o8 1o lawgs 1 ool

Lyophilized) ojL85J < 50 4 HPSF: Purified Salt Free

5 Aoz o 99 30 05 59 2 sl PCR 25Ty wiady e

Sliebl gz () J9o2) ©8,5 90 Gl LS Ll 5

28y )5 4 e S5 plyie 4 55 s So (ool pac |

A oolitwl e b g O 5IcDNA > a0 )] jo a5

Asgo

VA (i S digad 0 6l S o (6 gy iSG]
s RNA pols oYL ax,0 saias lis a5 sl caws 4 ¥
a5k & w3l os (o9 DNA 5 o355 L o o8 (Sl 5
3lg5 g0 >3l RNA o5 ol o1 51 S mlis ol IS
S 58 osliinl 3 90 Bl Gan 2o 50 Vb (Lol b

Reverse ) wgSas omugig, iSlg 9 DNasel L jles
L RNA Sogll 5| Glu! jelaie 4 (RT Transcription
L aiges o 31 (Yug) adsl RNA ;I Sl olis laol DNA
Oligo dT el (605,10 b o -0 ,Lous DNasel o 35l
oolaiwl b wsSan smssig, STy (gjlaslel, o [Fermentas]
(luwy  oS,2) RevertAidTM M-MulV }fl 5
ol o cDNA @ oulds adss RNA (slo s g0

Jsb @ B2m) (pdsolSs e VP () o (ol o
S ez g Pl (Sl S plaie a5l cda 1)
oolatwl b aS” oloyesly 5l 5L cax £V Job o KLF4 5
290,58 oolauwl cisgs ouls 1,k Gene Runner |l33ls 5

asdlls 3)50 05 99 8 PCR Lo ) Jooor

KLF4 p2m
ai8s o Kl az,0 A0 4ty ol Sl a0 AF Denaturation
a5 Fo o Kl a0 0F asb Y. ol il az ,0 OV Annealing
48,85 ) ol Ll a0 VY 4G g ol Ll a0 VY Extention
aads ). ol il a0 VY 4885 0 ol il a0 VY Final Extention

b (Oalostes) J5 5l gl 5l m gadelSs
5 Sl o 09750 I L g N et SSge LD 255
J5 8898l 4 bgrye pglal (05 ol ile (o5 Gl
ot 9S85 58 (o) 9550 UVidoe I3 o5 s 5,51
Comd) digad 32 50 035 Ol (a3l deall ez s )
S awle (B2m Wl e 4 5950 Wb e

S ,9095 Coplo g KLFA 5 (ylo bLS )| (o) sl

\ray S 9 )J‘i ) o)Lo.é\a ‘pig. 9 Comand 090

Ay =S5 31 Gl (gl PCR 2iSTy plol 51 oy
e S A (Jpame CuaS eend 5 Sl 050 axkad
Y (MERCK) 3,51 J5 5,585,550 Lwg PCR oo
a0 -V slos o PCR Jgams audy g 00,5 o) o0
yaoma 5 fedaSon A ol 5 a3 (s)aei o7 ol
g & Uvitech j1380e 5 b (gw)y 2 (5 99 2 PCR
VYA Sl as oyl 5,587 5 Sl G 5o S i

#Y+ oL PCR 3l Jol> ashd cosn W yedaie 4

O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

w9898 5 ko Sy lgis 4 KLF4 ()5 by gy 70V

T-Test Lg)LAT u}n)] Ja.w}? 03 6)3]@9 6[@00‘0 e@Ua}w
SPSS  jliéle s 5l eolaiwl L 5 One Way ANOVA

285 13 Jelos g 405a5 3 )90 V0 Az

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

m bt5 bt8 bt9

btl0 btll btl2 neg

KLF4(670bp)

2m(191bp)

by y3055 masy 09,5 ;0 KLF4 (5 PCR ¥ gama 5,980 25Ul )b ) IS0

M  bbtl bbt2 bbt3 bbt4 bbt5 bbté6 neg

500bp

250bp

KLF4(670bp)

2m(191bp)

by s505 w3 09,5 50 KLF4 5 PCR oY gams 5,980 25Ul 5 oY S5
M bm4 bml3 bmil4 bml5 bm20 bm2l bm34 bm38 neg

500bp

250bp

KLF4(670bp)

B2m(191bp)

b ys s5055 4l 09,5 ;0 KLF4 (jPCR ¥ gams 5,589 25U b ¥ S

Sl sloyg095 )0 b0 Rl (Gl it g @l 2L
pe Gy jses8 05,5 5 KLFA lo (5Kl oo
Fowb Jole o ol ol oeSle Gl VL s ian
il g Sy ja055 09,5 o WS cpl (P> D)oy
o e ¢yg055 Adl> g pud o S yg055 (r ized ¢ jg098
5 N 9 ot Slyses o Ll dp<tli0) og
2lged Jlogre adgl g adiiny e 55085 Sloog S
adgl Al o 30y loygess G (P>0/00 350 93 0 )0)
S97y Gildgae Dold g e anbl> Loasdiin

p<+0) cusls

IYAY 6o g 491 iy 0 5losds (oS g Connns 090

ol &5 23,5 18 (gm0 3590 Aiged OY oo ol )3

aiged YV 3l 09 gl yw,e dged VY 5 glbyw diges Y
09,5 )3 diged F g mBd 098 ;0 dgei VO (Jlbjw
Wgad V) i pedy (490l VO jlad (gainains po oo
B Sogey wbpi Al e )3 diged VT 5 adgl al>pe o
o, S 0 KLF4 Lo ool cw)p jokaie 4 .cudls
azps b ool ol Ol Bl s Glbpuyd 5 Glbye
3 ookl b g (yund alizes (gloog )5 0 KLF4 Ly o g5
ole wad 0b awslie One-Way ANOVA g Ll (yge5]

= 50y 4Bl B Slb s j5e95 09,5 5l s 5 4 KLF4

O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

SERY

0L g (gdd ) g e doze

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

T YfhA

TY/#)

m KLF4

8909 oy, 1909 Al

$y909 andl> g (5 5055 sy, S 0 KLF4 coin o b obodiges auo o :) jlogas

120 -

100

0DED

D60 —

040 —

020

000 —

P=0.008

1

- 2 —

ey —

Oy —

6 20y =y

9oy Al Sagog sogS
)5.45: 4.:.~Jl> 9 6)9.49.5 05; 99 yo KLF4 QL.I IR :Y)léj.o.i

o.oz2

B=0 43X

Ped 163
L R 5 ]

-

™

NEangrn Low stage A:w-an.aeds::ge E;ngn

e (S )9eg iyl Al e 6l g5 gl alo o Slojgeg (jgegs andl slaog S 0 KLF4 (Lo ¥ jloges

ol 00 00ls L 09,5 o 0 KLF4 Ly (so0505e o505 5 50

IFAY (60 9 53T cpmmiy 0 ylosds (50 § Commans 0590 O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

o J950 )5l S yleie 4 KLF4 5 oo (ouoyp 7 ¥

wp=les g jtewlis olowl el Laminin 28, oo 5l el 00,5
OY-NVP)ogd oo

St Jebl sladske s39098)90 Lai> sl KLF4
S rSelr 50 ot Sl SR eizes sl ()50
,o (EMT: Epithelial to Mesenchymal Transition) au),3
oSlweS 5 E-cadherin la> 5,b 51 JLL o) sle Jolu
Jub ol a5 cwl ganld EMT o)l Jelo oYlail
) Jlorilio iy 5 eols Cams 11, 095 ol sl iy
Jsb ;o E-cadherin sll» 545 3, Cowd 3l .auS o oS
S 5o el ouls camlice Vagl b (0 jaegi iy
KLF4 o)l spiie ol by @lime poin)5 p0 &S
Jao E-cadherin yigeg, ,0 GC ;I & ddlis 4 LQW
KLF4 o L>l g oo Ll Lo 0gi oo o] olo el g o0
03, ,5 E-cadherin Ly ¢l by Slb s sla ol o
Syl g 49085 by 5l g oo MDA-MB-231 Jolu
0Nl oaal Jos a1 (615 9l (5 Lo

slo sl ol KLF4 a5 ol ools las (5,50 allas
Mo b Giarel eainS a Aty gl Gl
08,5 ;0 DNA @ odigh Jato dihio 4y KLF4 0S5 o
Cly sLo0) Gl (Rl 2ol a0 (ER) ()59 5l
o Jls olasleyl pl (Kea 0V V)ogs o ER @
@l 5 waled (Jy o)l KLF4 (6l 5,509 (S5 e
Dyl 0925 po sadlie

Oovyy dawg I, KLF4 Lo ol )Kse 4 Ashka
\¥# ,> mRNA in Situ Hybridizationy Immunostaining
2l (Vo5 o 5 42325 5 aallan ol oo Lo
sloJolo atun ;o KLF4 5,5l a5 540 ool 5l Sk gl
3y el (ST Jele S g gt 5516 Sy Sl s
iy Gld Sl K gl & e KLF4
ooliiul adsl J=lye jo JUSTs oy )3 coxles cadgid
pols ol g e CL b anslie ;o a5 wis S anlive Ll .o,

Sialidl KLFA ol ey gloygess 55T o onis o550

\ray S 9 )J‘i ) o)Lo.é\a ‘pig. 9 Comand 090

SV B2 e g oame (JUS,glsS slaplbyw o
o a5 9q31 ,o (LOH: Loss Of Heterozygosity)
o5 (ORF: Open Reading Frame) J=lo o glaads g
ol el 4 e e pl sl ol oxo KLF4
05 Feean 00 JW o ol by el 5 S
a5 aed e olid waled pames  0gd e P2lcipl
Fyean SN GC nliz 50 DNA fgadlie lnl 555l
Ogedlin pale 095 o0 1 j5m plos 9095 (b Jlad e Zcl
oals glowliss KLF4 5 odigd dez §é isw O+ 5o
O3 crl 03 pemdemle (9,5 aS5l s e )
Sbr sladshe ;3 KLF4 Lo g 0)bgs (ol Jlb el
~® 9 ‘51»...») u‘).u.u o~ u_a‘)_>Lu Cwl 00 ode
56 KLF4 oo 58, coaws 5l b oS 0 Sy
oo gl 5l gk ;o KLF4 ol Llie )3 05,138 oo
ol b e I 0005 5 e (i sk ol
axlol KLF4 Lo bl JoSse  peille Jb>
AR W
Ol lbyw ool jo KLF4 o Slos 5j50 o
oanlice adlllae G 0 (VWYY b 09>y cadlice walel
3y g a8l gals Sl sle Jole ;o KLF4 Lo o
b sty JB s & ol 45 el Jlay JLs gl (sl ok
Glostgn 5l gwlel s3> &G S Laminin BS )Ly alS
L3, s waisl . ECM: Extracellular Matrix Protein
Gamma?2 ¢ Beta3 (Alpha3a o .>; ¥ ;I Laminin B5 .ol
oS GlalBlas o5 lawg slaS 2 S cl ool asle
4o KLF4: KLF4-Binding Sites Jlail 456 ¥V .04 o
U"‘ MJLd LS‘)" aS Sl 00 ‘sal.mL....u Alpha3a U) ))3.03).7
Y opl 4 KLF4 Jlasl pae Sliole;l oiib o $y900 O
T47D Jolis ey Slo s Jobos 00, 51 BL O jo ) oSG
L5511, MCF7 3 MDA-MB436. ZR75-1. MDA-MB231

O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

ERZI

Slysd cpl (690 ;2 a5 040 oo Clusterin S Lo jg0q5 Lo
(1 F)095 o0 sbslio 5 3095 Sty Sl
S opl 5l (Sl daled 09d oo Sy JLlig! slashe
5ol 51 )b 5o 03555 Sy plgie 4 Notehl o5

ooy ;0 KLF4 a5 0S5 o olo LIKaT 55 algs ol
Sy 2l 5 WS o0 Joe 351 Sy plyie 4 iy
2 s il g ol @l o ssde slen
S olse 4 KLF4 oSl Ll el salgls ol sl
Slgizme 5 8l g5 4 3555 So b wiS Jae 5055 K0S s
YAYNP) el asly Joboo

Sy o Jslos )0 KLF4 o Slos 550 j0 a5 Sldlas
| o$)5—| Cwd 645L»...4 M‘}u 4..5)5 u)s..o uLﬁ-A-A.A—’
4 o 5 oo ot by Sos8 o y lyze < o KLF4
oo Lt Ghaghy ol 5l Jole @l (0355 S lsie
095 4 S Gloyu e 095 ;0 KLFA (Lo &5
3 Fs (p<e/+0) cenl a8l il Wl 5 Sl s
9 g0 oudlive i s> g me oy 4y Gl pw 09,5 SIS
Gl s may 09, 0 ks lpl ] aS
035 4 Comd G5 Lhew ole &5 o sledaises
ldiges cpl ;0 Wli g, 00 Jloixl a5 auzils Slb e
oS Glases sl asls gyswple jees i KLF4
Sz 0 peden KLF4 oS coul cpl o, oo i 4y 5 dhaie
355 slodiged 2SS e Jes ety g Cdpin
Slogiar )5 95 5| ol 3aio ;3 00l I ey Sl
Oy Ol g55 i@ls 232 (ol g Wog p2len (2l
KLF4 (ool sl eolatul b a5 ouilgn wls .asb o
lolis 1wyl 13 sazme 092 Jhas by j0 a5 Sl L
gl KLF4 e sloouicS o 40 Yoo o) Lo ol oS

.Mbso

\ray S 9 )J‘i ) o)Lo.é\a ‘pig. 9 Comand 090

aS wis,S Wdlel ol ¢ Foster yiores ()l aidl
In Situ slovg, 5l eslatwl L Ll (V)b oo
Analysis.

3 Northern Blot Hybridization

sldises o Iy KLF4 Lo yiol38l Immunohistochemistry
e psbial 50 O mb s o Ok s ol Sy
oz Jlo g ($55l58 50 Bl 51 45 iy 6905 cslo sl
OP)ae s sl

Jlo o 5 o)Kes 3 McConnell olisle;l mlbs
S ol Jolu 0o, o as ol Hlas oM YooV
P53 e b g oo ial33l l=s KLF4 -l MDA-MB-134
SIRNA Lwgs KLF4 Lo L oS o 5 5el> 59040 5l
spies] o by slosbo 5 Al il 3l PS3 zoba
(5). g oo

UAB Breast Cancer duwwie ;0 60 1949 Jlu o
3 wax 5951 S lexe 4 |y KLF4 lai=s SPORE
MRNA a5 0 ol basy OA)D,5 5 yme iy by
slaygagi 30 5 Sy pobi ol 5o o Kl e
Slases 5 oS 4zl palS s b oe 20lS iy
25 ol 00 4y jlislis sl (ST 595 S by
15 ol o sl ply oS Conl s oualive ool Jas
saste slaThs bl el gy Gl ladshe
a3 o B-) oKl ole KLFA o980 Jloy JUb ol
Gl Qe 09b o (conPay g jlialie Col g WS (o0 e
IDC azis slp Sk S olge a1, KLF4 anwbe
OA)3,S b yme

5> KLF4 55551 5 Slae modgh slp e iz
Oprete Bl g sl cwnl sals ool e liny s
P53 jlee el KLF4 il oo 5551 5l 65 sl pacilSle
25SB (pagiy) 5l Grizmen 358oe O 5l (smsisy 055 e 9
OFAVADAS o Cenilos BAX Sisiusyls

sk Oy 5 Ol Olbyw o KLF4 (Lo (l3

O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

e P59 555l Sy lgxe 4 KLF4 o5 ols awyp ©0 7

5 Loy plal Gl S3elgsly Ao g Jes GBI GS,E &l Kl
RUVH KPR J¥1 TR LA E S PY Cdglan 511y 095 Jlojad o Sis Lol dlie Basug g

FORESP N ST NI I v

References:

1- American Canser Society. Breast cancer facts & figures 2011-2012. Atlanta: American Cancer Society; 2011.

2- Jones RL, Constantinidou A, Reis-Filho JS. Molecular classification of breast cancer. Surgical Pathology
Clinics 2012: 5(3): 701-17.

3- Dunn BK, Wagner PD, Anderson D, Greenwald P. Molecular markers for early detection. Semin Oncol
2010; 37(3): 224-42.

4- Yori JL, Seachrist DD, Johnson E, Lozada KL, Abdu Karim FW, Chodosh LA, et al. Kriippel-like factor 4
inhibits tumorigenic progression and metastasis in a mouse model of breast cancer. Neoplasia 2011; 13(4):
601-10

5- Reiss A, Rosenberg UB, Kienlin A, Seifert E, Jackle H. Molecular genetics of Kriippel, a gene required for
segmentation of the Drosophila embryo. Nature 1985: 313: 27-32.

6- McConnell BB, Ghaleb AM, Nandan MO, Yang VW. The diverse functions of Kriippel-like factors 4 and 5 in
epithelial biology and pathobiology. Bioessays 2007; 29(6): 549-57.

7- Wei D, Kanai M, Huang S, Xie K. Emerging role of KLF4 in human gastrointestinal cancer. Carcinogenesis
2006; 27(1): 23-31.

8- Rowland BD, Peeper DS. KLF4, p21 and context-dependent opposing forces in cancer. Nat Rev Cancer 2006;

6(1): 11-23
9- Pandya AY, Talley LI, Frost AR, Fitzgerald TJ, Trivedi V, Chakravarthy M, et al. Nuclear Localization of

KLF4 Is associated with an aggressive phenotype in early-stage breast cancer. Clin Cancer Res 2004; 10, 2709-19

10- Foster KW, Frost AR, McKie-Bell P, Lin CY, Engler JA, Grizzle WE, et al. Increase of GKLF messenger
RNA and protein expression during progression of breast cancer. Cancer Res 2000; 60(22): 6488-95.

11- Hu D, Zhou Z, Davidson NE, Huang Y, Wan Y. Novel insight into KLF4 proteolytic regulation in estrogen
receptor signaling and breast carcinogenesis J. Biol Chem 2012; 287(17): 13584-97.

12- Yu F, Li J, Chen H, Fu J, Ray S, Huang S, Zheng H, Ai W. Kruppel-like factor 4 (KLF4) is required for
maintenance of breast cancer stem cells and for cell migration and invasion. Oncogene 2011; 30(18): 2161-72.
13- Miller KA, Eklund EA, Peddinghaus ML, Cao Z, Fernandes N, Turk PW, et al. Kriippel-like factor 4

regulates laminin a3A expression in mammary epithelial cells. ] Biol Chem 2001; 276: 42865-68.
14- Higaki Y, Schullery D, Kawata Y, Shnyreva M, Abrass C, Bomsztyk K. Synergistic activation of the rat

IFAY (60 9 53T cpmmiy 0 ylosds (50 § Commans 0590 O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

gV 0L g (gdd ) g e doze

laminin gammal chain promoter by the gut-enriched Kriippel-like factor (GKLF/KLF4) and Sp1. Nucleic Acids
Res 2002; 30(11): 2270-9.

15- Yori JL, Johnson E, Zhou G, Jain MK, Keri RA. Kriippel-like factor 4 (KLF4) inhibits epithelial-to-
mesenchymal transition through regulation of E-cadherin gene expression. ] Biol Chem 2010; 285(22):
16854-63.

16- Liu Z, Teng L, Bailey SK, Frost AR, Bland KI, LoBuglio AF, et al, Epithelial transformation by KLF4
requires Notchl but not canonical Notchl signaling, NIH Public Access, Cancer Biol Ther 2009;8(19):
1840-51.

17- Akaogi K, Nakajima Y, Ito I, Kawasaki S, Oie SH, Murayama A, et al, KLF4 suppresses estrogen-
dependent breast cancer growth by inhibiting the transcriptional activity of ERalpha. Oncogene 2009; 28(32):
2894-902.

18- DeBellis AB. Breast cancer SPORE funds research of leading-edge Tretments. Birmingham Medical News;
2009. [Cited 2013 Feb]. Available from: http://birmangham medicalnews.com/news.php?view story=1329.

19- Kriippel like transcription factor (KLF4) protein as a biomarker. In: National Cancer Institute Breast Cancer
Progress Report. US: Departmeni of Health and Human Services; 2004. [Cited 2013 Feb]. Available from:
http://planning.cancer.org/library/2004 breast prog Rat.pdf

IFAY (60 9 53T cpmmiy 0 ylosds (50 § Commans 0590 O (Bgo vl Sloyo— Slilag wloas g Sy pale olidls alxo


https://jssu.ssu.ac.ir/article-1-2636-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-03 ]

w9898 55 ko Sy lge 4 KLF4 ()3 ol gy 70 A

Investigating the KLF4 Gene Expression as a New Molecular Marker in
Breast Tumors

Hosseinpour Feizi M(PhD)", Shiri Torkamani S(MSc)’, Babaei E(PhD)’, Ghanbarian M(MSc)*, Montazeri V(IMD)’,
. . 6
Halimi M(MD)

IDepartment of Biology, Tabriz University, Tabriz, Iran

2’4Department of Genetic, Tabriz University, Tabriz, Iran

3Department of Molecular Genetics, University of Tabriz, Iran

5Department of Torax Surgery, Tabriz University of Medical Sciences, Tabriz, Iran
6Department of Pathology, Tabriz University of Medical Sciences, Tabriz, Iran

Received: 22 Jan 2013 Accepted: 26 Sep 2013
Abstract

Introduction: Krupple-like factor4 is a transcription factor which is involved in many cancers including
Breast cancer. Breast cancer is the most common malignancy among women. Due to the high prevalence of
these tumors, there are ongoing efforts to find molecular markers which can recognize nontumoral from
tumoral tissues. Therefore, the aim of this study was to evaluate the potential usefulness of KLF4 as a
potential diagnostic and therapeutic molecular marker in breast cancer.

Methods: In the current study, 31 tumoral and 21 non tumoral adjacent tissues were evaluated.
Transcription levels were measured by Semiquantitative Reverse Transciptase-Polymerase Chain Reaction
and were normalized by the 32m as an endogenous PCR control. Data was analyzed by spss software, one-
way ANOVA and T-test.

Results: The results showed that: 1) KLF4 is over expressed in Breast tumors rather than adjacent normal
tissues. 2) KLF4 is an oncogene in breast tumors (at least in IDC type). 3) The KLF4 expression levels are
related significantly with nature of malignant breast tumors.

Conclusion: Findings do not confirm KLLF4 as a diagnostic marker in classification and identification of
tumoral tissues from non-tumoral ones in breast, but we can use this marker to identify at least 50% of
invasive Ductal Carcinoma in breast and utilize it as a potential predictive factor to demonstrate severity

degree in various tumors.
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