(oM 3)5ln) Ol ps (SSub 3 f,l.c ol (S jal puy 03Kkl Alxo
D) E-OYY AYAD Suswl 5 yoie 7 opladis V- 058

.
a5y dli. S "

e p—

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

39 SFRP2 g SFRP1 b (5 5909 9 & g Mo Canti g (ot
MSP gy b paniid g 38 (0 30 (Suw ghao (comm of 31 ylowd

F eIl dabld 135S F jue Gd) s HITS Fodljude Glsab H35S & pasbid ) ayl

Sl (yuigs (5038 Sgsume £ Soumld Lle

v

sl 5 SO ke 03,5 SRl L aS el e A5 ks (Sole G im0 Sk (o) 1A g i
et oir S oS s (Secreted Frizzled-Related Protein L SFRP) .ol ol jon 0l sial 5he 5 Jaes 055 53
b Vs 5 S WD Sl oy s bl i 355 oo Wl 3131 3 sl les Sl & el WL L ol
SAS ke o) ol O s Jsh genid 25 5SS s SFRP 05 S sisas 0 5 050t 5 O o (S350 02
SLO3 pmdlite Conds ol (g aallls 53 ddesls 5 O 5> Wt Slas ply e 284S 55 o slew (ol (a0
35 s Il 5131 5 el esls e 05U e se S she e s) Ol 53 SFRP2 5 SFRPI

Candy s p S hald Olge (Il 33 Y0 5 (ases Ol 53 CML [l YV as 055 450l t s SB35
51 SFRP2 5 SFRP1 (b0 Osmedhis Conds sz e 03,5 )2 SFRP2, SFRPIL 03 55 05l
5.4 eslizel (Methylation Specific- Polymerase Chain Reaction, Methylation Specific- PCR)S:sG
A oslizal Olslew b gls 2xli LSFRP2 5 SFRPL (lad) & sedhito pon om BLSI ooy 0 (8l s ope Osos]
5 LoV VY 5 5a SFRP2 5 SFRP1 sladl 555 505 5 O sedle pon a5 by OLES i ol gadllas s tlaasily
sl OLES 1 O seedlze J S slad gad 31 S T s e YVY

o e Osles 3 5 el lae 3D 58 5 s o) Ailen SFRP2 5 SFRPT (sla0)3 0 odlito 15 o8 455
Al s SE glen cpl g 5o OS5 cpl O dlite oS 55l Jlazl 55 ol 5 e edis 5 e se (s shee

SFRP 05 ‘J.:...ﬂ\ &:.T),‘.ls).y Jmsjjé Q}:M')&.;\.A (e L;J.;).l.:s ;5““"”}) :6.\.:15 6& ajb

VA0 sl 0t dlie il )

A0 5T Al i pdy

1 J g oy itk
odl5ale )l i8>
Ol (S pole olisly (S 3yl 0aslisls

Email :
alizadehs@tums.ac.ir

Ol 0,88 Ol (S pske ol ls (S 0dS2ils 05 SO 5505 ken 05,5 D5 b5 (655 slon Al il )8 (g gl

Ol Ol Ol (K3 sk ol&ils (K 5yl o dKEils 05 b 5 (555 5len 05,5 JLiils”

Olal Olbes Olan (S o she oKl ( (S pl 0aSCiils (A2 pske 058 SLsbul T

Ot 0l 01t 0 JEl Slol 05t JUsH b a5 ol Jlo om0 QUi psle 5 AEELST (5 5les (5585 (s mtils?

Ol cOlben Oltan (S pske olKils ¢ (Sl 01802505 ik oKyl it IS



https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

S O 390 0 v erwliie wuRB Y (S

{(0)3 55 Disheveled L DV o w0 sy 00 Jlad
Sl S o a5 5 D il e LDV (55,
3y or ey i 53 OF Sl il il Eely (Sl o 5
055 4 Aol o SRl S el s Jlis 4SS0
534S 3y b e a0 Ol Sinl il Eoel s asl Ll aas
VL i Jd il 5 e

Wit Sle ply e & ST Ol 4y SFRP
Wit JUasl g U 5 el fomze Wit AU oy Lo s
AS o Joe WDt s o (g 008 Slge Ol pe 4 Fz e
Lol 3 535 o Sl ply e 0 Il 51 asile (Il 31,580 55
355 o Ol 5 0dd alze SFRP 05 48 Olb s 4y Sts 31,51 5
Jlss L s eds ails o Wit s 55, 5ISFRP (g,lgs i &
(Anaphase-Promoting Complex)APC . SdaS ¢ s pl O
L o il Sl st 3 5l e O o 53 5 e 5
Cols o 5505 0551 S Ol s 4 aen 050 4 JLasl Ly
saSssd oD oSl w sMYC usle s Ol il
05 = a0l Oy il sl (V=Y )ussls as Jl g e
e 53 (V) e bad s S i3l el O
23 il ol 5 gulnl S Ol e 4 SFRP 05 0L
SFRP (155 5 s o3l S o Jae Wt Sl ol s
SFRP 3 5 ga5 5 O gedia od .Sl SFRP VY ¥ 8 0 Juls
Wntwgudt_,eg:_cpwﬁﬁuout_w\@u
Lol o slo 5 odns ‘Q;JS/}J_W‘JL”SJ_}JS sl s
Ol 53 Aals 4 das o LS Slalllas () =l 355 s
Lanl_.dﬁw;:.x{@J_;liJzﬁlpls,_opSFRP =5 el sl
OV e

S el s GBS S5 sles e )
Slely e 28 (18)35 CML sus o3ls - -3 0T ;> Wt
s AML aloz 51 SO slen lasolas 51 —2n 5> Wnt
Qo N Veul en s e 2s CLL

S Ol slasl s SISl S e s b
3 SFRPT (sLad3 0 gmdhiin Conds el Sl (5 aalllas
53 (CML) e jo (50 shea o) 4y Slie OlLas 4> SFRP2

el e X5 s

S O¥9)

(Case-Control Study) sali (3,50 oy 50 43 anllan oyl
e Slan YT s (gLl amalr i ool 530 ol

£

4A0AR0

(Chronic myeloid leukemia Ly CML) ;s 50 ($45 sheo g 5
Yo =V0 syl 4SS (ol 55l sk IO SAEls
53 JULIS (s5lan SLCML .()dias o LS5 1y s e )
Sl oM 555058 e LE L Sl L ol s sl
03 el (ol onl 52 il Sl A shen p6 0355 0T 3 48
e35505,5 2015 55 s CML 3 Ol el 52 55,08 5 555 5los
ool Slsesy 35,5 355 e Bl 3l s A y3 407 L3 LalsdLS
S 5 g 550 a3 5 4l Rl 04 4 50 LU
A S 355 el aome 05 53 A Sl o
s, iy Aol o iolssl 55 0vexVed o, WBC 5l
o235 1L CML 55550580 e 5l = 5 (S50 Slids o
5o 3 A JpdS ol e sl et el ol L
(922) 5 shos sem dle JsST50 S8 O s 5 S s
el ales 511(3,3)(q21,926) <(3,21)(q26,q22) «del(13)
(il oo CMLas Y Ol 53 age (ol ST
Osmdhite wile S ol slaglal i 2 sladlo 5o
el ke Sl s g eSS e SLal) LS sz
s> (Secreted frizzled-related protein family L. SFRP)
las osb ag s dosls DL ol o 15 (65
i3 sl 5 S Al e Ll e Lagslrat
(DAL 4l (5 Sas ) ol 555 5l 5 5eled 5l
(Wnt Signaling System)Wnt L., el e
o 4SSl Sl Sl ol e s 0 ege S SO
Ot Pl s S Ol a5 2ls i [T 5o ags
Jlas el b o las s o e cosl SO slad o
Al mladl el A s s sl S Ou
el s ol O s 55 558 e Sl Bl 5 B
S s Sk 55 e sl s ea b b >, Shas |
6 oS s S ol (P)al 5SS ssles ke
213 Ol 53 e A4S Sl J e 0003 B
e By s jage 31 S OT (ol 5 eSSy Hlude J xS
(A5l e Wit Sl ol
0553 =Bl laie Wit U olaas Ll s s
b Sty 55 s i a8 Al e S Sl
10T o A3l o B3 S sl 05558 5 5L 538 o ShaS
i Sl 3 Ll S o p 5355 s Jae 5 g 5 s
Eel bl o Jlas!l Frizzed o 555 (g o8 o Wit UK

010

W40 Sdsuwl 9 cyoue 1+ 0093 (woduw 3)5ls) Ol M S o la}.l.c ol (S8 jal puy 03Suisls alxo


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

femaig

Ve 5 jailia s adl

Lol . 5 (Epitect Bisulfite Kit, Qiagene) .S L. s DNA
}\I%Taqﬁ)iiﬁw\edijl.u)w“bju CS b s
IS el B3 alie e s alie s e Jsexs PCR b
S 5ol s eslan e Codl s o 3l s ol sl (6l
L b el e adze 8 Gl s S e Eels
ol dile oo Bl st O adie Slagn s a S I s
MSP 5 el & 5l als DNA SCsSs Lol Josle Jous
.o—! Methylation-Specific Polymerase Chain Reaction L
s adite s o st e Sl s b 5 5L 5l i
e O ke Slacp s st 48T J g il s el s
DNA 05 edlie 653 s o 8) A gl 0 55 . Lle 5L
S eéuil_w‘ MSP u,.::}_) _)\ SFRPZ 9 SFRPI Qj )}J}A‘}ﬁ e
WR}L@WJMASJ@“JZ!MJJ&P})&‘)J
el fk&é@bdb)}bﬁlﬂf\j .C«J))Lgi__vcﬁa_.w\

.J}.:

SJILaVY B Yy wes s L(CML) gidshs psie o s
Vo Ol Ly LYY sloss ol 51 I W0 e - Sbs
Asls e fSE 0l s

50 CML gl e is Lles Y7 51 g ,Sapal
L 5 S50 055 Dl 55 e 4 0diS anr e Ol
holen At elomil m 8 85 Ol len (3l s J sl
Lo Sl Ly Sleys e ol Sl Oleys s 4 S
S0 650 sl Ol w4 Ms 4S (9313 oy izman
o b S aspes ol 5l 3 s Gds bl (s Al
A S Olley Sl asbcals,

EDTA (sl s 055 d b V0 L0 Sl o 5l
Voo ol laady 3 05> ;) e 0 nsd > s an S
u«;r;.u@j(__qﬂ,_ﬂ~/oEDTA>uJaJ_¢J_:25J,§Vf
gl s Slaeass sla Ju ilulus ol o a sl
s eabel LiolesT gl o s iz o8l 3T . DNA

et A 7| Sl VIOGENE S 5l eslizul L DNA

roal)s 193 21 Josa

PRIMER it bl gl & o3l
(annealing) (bp)J sazes

SFRP1 MF TGT AGT TTT CGG AGT TAG TGT CGC GC
SFRP1 MR CCT ACG ATC GAA AAC GAC GCG AACG N "
SFRPIUF  GTT TTG TAG TTT TTG GAG TTA GTG TTG TGT

SFRP1UR  CTCAACCTACAATCAAAAACAACACAAACA ot e
SFRP2 MF GGG TCGGAG TTT TTC GGA GTT GCG C
SFRP2 MR CCG CTC TCT TCG CTA AAT ACG ACT CG W A
SFRP2UF  TTTTGG GTT GGA GTT TTT TGG AGT TGT GT

SRP2ZUR  AAC CCA CTC TCT TCA CTA AAT ACA ACT CA “ ‘e

M: Methylated; U: Unmethylated; F: Forward; R: Reverse

1£°C «(SFRP1-UM Primer) s ¥+ (¢l 5 06°C B Yy ol =
b Y ¢l WC ¢(SFRP2-UM)primer 46 Y+l
Jisb Jee a5V (¢l VY°C 5 (SFRP1,SFRP2-M Primer)
529 5SUMSP Jpams ol g s els aalsl (A
Ot P o Sl A el a5 Y0 35,81 d5 655
sLadsesl 51 «SFRP2 5 SFRPL slad 5 —Jb sbs el b
Sl 5 sl esleal b sesls 4 JST . a eslin ol Mann-whitney U
53 s gme ol L 5IP<e/vor s Llss ) a5 s SPSS

badl

ST S Slan YT ol aalllas 3550 (5oLl (gamal

sl sl p U 2stst jlay a6l o MSP iS55

asl08 SFRP2 5 SFRP1 slals am by e alze o 5 s
J=2 SIDNA 25 Se ¥ 5l adce Cmdy s sl e A
\Y/0 ‘dHY')_::Jjjg.:A i/O}CAﬁﬂ.S}_MQ_: 64.1.‘_.»_34; a.,\_.\i)l_a..:.?
VO ks yasl s Se v/0 Master Mix ), S
e b Gy s p Sl s S el 1) S
ds S VY0 ld HYr 2y e A0 3 DNA 25 LY 3
ol s S /0 ekt el s Se /0 Master mix
il il s eslin w MEel2 s Koo ) ol ot 4y oS
Sl 4 ANC Jels as by 2g bl s s MSP 2 sl
o) s 5 S 5l 85w aBs Y e 4 AN°C 5 aids )

1YAD Suawl 5 cyoue 1+ 0093 (woodus 3)5n) Ol s S5b f}.l.c ol S8k jal puy 03Kkl alxo

o\f7


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

szigle]

S O 390 0 v erwliie wuRB Y (S

e Sl (VUVD)35 50\ ikt sod oy s acs (YE/Y1)5 5 5
ol (siat 15 5 aita b SIS 5o (1 /W35 5014
Sl 30 it s Sy 0 SFRPL 55 51 J 55 (Lo
cadis gon S o 4 (YE/8/)a0 503 A a0 503 YY 31 SFRP2 o5
A5, 50 1\ 5 calize TalS oy 5 4 (YV/T/)4ss 505 4
05 $lm dS Gls e plad 35 adte 8 Sl o

L3l 15 alae b s 5> SFRP2

P5 P9 P12

M u M U M U M u M ]

e (Sedsdme s O3 (), Ve 5 s (W)
e 0A/0 Ll oo =Sl 5 JLw VY U Ye oy Ol
by 5o 5 LacSOl 5 i sl U5 I8 Sl s
VOVIWVA o o gl uSls 5 Yoo e =YEe e
0 m el o ble (i b sy s Sy J Pl VEYAL/A
Sy do 53 e S/ OF 5eka 5 o3 05 VO-YY Olley
5 abize o cadize o SO an w Ohlaw 3 Opdlite Cns s
A Slas Y 51 5Law 51,05l 55 SFRPL 05 sl s 3 5 alis SslS

580 =YY e

P14 P20

e 09)5 33 SFRPL (3 (geatlis Comds

B Fo P12

P13 P21

Savss B 5 SFRP2 0 cstdiie Cue i

A1 c2

c3

I u I U I ¥

Al b 50 SFRPZ 03 cisteSiia Cumza g

DG 19b03 .J)S sle asged g CML glylaay s SFRP1 g SFRP2 sl 03) 193069)3 0oawllias Cuaibg :| JSib
ol 910 100La3 g CML @ ae olylays i) a3g.83 sis )s SFRP1 g SFRP2 poumnlliyze Cu@ibg s axias olid
U=alspe M=abis <P=yloxns @)Lm sl )y )5S slaaigad (s asins

ohlew (alEinals) § (i)l slae5h9 b SFRP2 g SFRP1ggawilyis Jaldoy o bls)) P Josa

SFRP1

SFRP2
P-laie
1 q q
+/047 04 oy LY /AT
\ Y 1 +/04V
+/AA
3 0 A}
\ A V4 A0 +/+QY

Aot Ao Ao ea Pojlaie die i Al es

b S5

1 A (A 33)0) slos 313

0r oA (L) i 5 Kiln
e

\ Y 95

\o 0 340

T vy | ARV DAL N KVS I SN

d\Y YA sl 5 O Veoo9d (oM .))}Lﬁ.._!) Ol S e ra}lc olSiuls Sl 06l al=xo


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

Ve 5 jailia s adl

+/q0V 4/ q \ /YN

+/40A VYo a¢ A0 +/Y0

AIY

\a

e

vo Ve LAt s slaw faw s

g sy ol 5 el Fy sdsles Glaesd o
oo SHOYDAT Sl by 8 ol 3554 55 (sl (s a5
358 La0s ol Ol Sl aile Ll O Dl s 4 ola 0
(Yo-YV)u il o SFRP slad gesl sl Joli

Oy sl s Wnt/B-catenin s> JLS v e
Laplbh s 5 b S g o (ol (28 2 (S5 850 SO
e Wnt/B-catenin _as JLS v s 53 Dol ajls i
Srmal A Gimes 5 Sosas Gadshe I 5 S,
=l s sSS Ll s Wit asdWS s i (YA)s S s
i ol Odel 35 e Sl ol slad s
53 ol San 23U e sl 3 e S el el
=S, So SFRP .(Ya)oal acsls 2@ s o wsd 5550
Wnt 5 4 Jlasl avs aaS Col j 5050 GodiS S o
Wht-frzzled receptor _w _ileds .S au of JLasl =l
Wnt asdb& v e 0s Jlab SR R PR P,
b 5 Wit e ST slds O smwdhite Ols 5500l 52353 o0
Lo sd 5 oms Slasses 53 Wt xS e Cud
e g2k 4SS5 PSles e sl ol s s BLS
(18)3552 CML i esls =5 01 5> Wit s ol

5,50 5CML L Site ,Lan YT 555 bl (s asllas
213 0L ol (5 amalllas eyl i plnil sl Ol e 4y Wl
53 SFRP2 5 SFRP1 03 5 ;5505 5 O gedlio on  Slsl 3 4 S
VY518 Ve VY s S a5 o8 3 Ol o)
o}ﬁ):s\Su_H}); 2 OGlaw YV 51,800, YV/Y 5 Glas
A edallin O3 pl 5 s ses 0 53 0Dl uﬁ@ﬁ Jals

S 0L sPehlivan Loy (gl anfllas Y204 Jlo s
s anlllas ol 5 A el e e 5B 5> CMLas Sz Sl EA
g alen Veadie 1o Doy an Hlen ) 50 Dy 5o
S 5,8 el alas ol s e SalS Slan ) s alie an
255057 Oamdite G b SIWAL s IS e 00 JLnd
L 0lays s CML as Y Ol las o glis oos SFRPIL O
IS s S35 el Sl Gk S il
(F+)s5 5+ BCR-ABL

S35 15 SFRP2 () sedhze 01,8 5 Perry Y\ JLu s
Dle Yo 5las s S ) Sl O 4 Dt Lo Ve
O smohita s asdllas ol 53 A5 5 e SFRP2 0 (6l s &Y

Slp F dadar s edd el w2l Ay A s L

Nae Olslews 55 SFRP2 5 SFRP2 03 55 15 505 50 O geedlite yula
OV an YT 5180 s 5 e 25 o8 ;5 CML o
o Pl S e e (VYD) YY1 s A
ol L SFRP2 5 SFRPT (sls 05 555505, O sDhita s

i sdalive dd e gla J o IS

Odd w3l (6 Az 5o Lajse s aSil e a5 L

sl (Sws) Ol ) S A5 Slds 6,
03 S5 s s 3 pme Lo 5 58 S A5 o
Ol s s s el ol s 58 Sl ol s
il 53 Ll 33l o 8l [, DNA ol 15 S5 g
OVl o Ssl a5 odibe Jlunl v s la 4
bS8 edoas LSS il ens L S5 ) slaps S
o el ol 4SS LS e b S Sl i o e
e o age (VA o ot 15 05 0L G syt s
Jolss comlos S Dbl (g oy as sl Jalid S5 )
S S LaRNA 3 DNA 05 odlie ol gt Godiins o5
LS o Sedd a b DNA O wdlze (V) vs ke
05,5 O 635530 Ll s DNA a8 55, o Jlad 4 Sl )
A5 2S5 (63 31 8 g o3 e s 3L S St
(Y)asy e CPG ol s 48 Sl p555 sl 55 CPG
2CpG ol 5 ot s as ol os S el colallas
ST Ol 5l ale e (5 oS S w (sla 05 5 505 bl
S e SO CPG il (YV)s 52 e Ol o Eoly e o
Al ol Lol s alite b s Sl 3 5e i (5 018
PR P C P P P J O R J B R I
3o Hse 5 (S oS S e A0S 53 el LAl e
s P G A S 5 (5SS 5 bl (e S U e
Osmedite Jomto a5 (05 Gldl slay 05 55 (YT )AL
Cytosine- phosphate-guanine Ly CPG l> b , &
A5 50 Sl s Sl glos S i b s e 050 4l s
DNA ess Gyl (I a2 bld olioses 53 S50
GolS S 1 La03 OdE el (TN s e ol |
b jsb ey DNA O 5odits puls galauly o 505

1YAD Suawl 5 cyoue 1+ 0093 (woodus 3)5n) Ol s S5b f}.l.c ol S8k jal puy 03Kkl alxo

O\A


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

S O 390 0 v erwliie wuRB Y (S

Osehite o (15 mme LIl a e ol 55 o comas L
ool i e 13le Oy La b gLl U Laps ol
ol st 1 i3 saliiie LacS 5 i slad 508
S50 onlpm aSb Cs (olen L Jas e 555U Lgs Lals
Al s Al e solem sl 5 £ 3 0 03

s A3 e Olp e 0t S5 Jlas ez 5 L
1y olalas LU L SFRP2 S SFRPL 05y by o ol
LH}L&JLSULJJ@MJQMUM;lM»JSWWCJJ
S s e Sl 5SS ) S5 ) e 5 Cale 2D
s Jelse 8 505 055U sl 5o e B slassls
Bl s CIls 5 ge LBl s el S 3,58 ol 5
Slen pde 5l U ol o Sae 0550 8 Slallas 53 oslas
e g o 5 L el 3ldad (§lan (5 A o 0 51 (6 S 5ed
sl

O Jlad Gl ladlb o 58T 53 Ayl e 55
Osmhite e ey Wit Sl el o onib 8 5 Ll
A5l e BLE] s oyl slaoliS lgs Lo 5 SFRP slad
slgmis SFRPL 05 05 udlize 51 palad oels 03,551 s 4 (51
axllze CL?LBIJLAA.}}A.} sl Gull b g i Oldlas 55 5 e
sl L asdllas elnil g poman 5 (S Gla el nlw o
53 ol BSP 2 5 33
S50 g S

ook oLl yan Sl b (6 4 4l

VAYYY slal 3 ol a0, by oy leds 5 iy
B TRV £

A Sl Ol 3 e pSUSG Ol e 4 | SFRP2
M)z S

At ey 4o Dze Jlew V+ (g5, Te-Hui Liu
Slem Ve 5l aS 58 s 15 SFRPA 05 0 5edhize (CLL) oy 50
Sl S Ay 4T ol andllae ol 3 Sl e adze 550 ¥
53 K5 S hd ol es DNA 0 g Sl dile S5
O Kan 5 amalB L(V0)3 515 age it Lads O sl s
TVl b e ) D Sl £F (55, Y010 Lo s
Ll sl Qe 80/8 aw (Sl L O3 85 VY 55,00 4
Uyl s

s (U3 Y0 /)3, 50 VY e €1 51 SFRPT 05 (¢l
e JolS o) sm 4 (Ao 3 Y0 /Y )3 50 WY cadte o &y 50
eomen s g adite 8 JolS Doy 4 (U3 T4/0)5, 50 VY
g dm (Ao 3 YV/Y ) e 503 V1V Gl £F 5ISFRP2 05 sl
VA 5 adze TalS oy s i (s To/A)as 505 & calia jon
V)55 e b JolS &y (U5 £1/A)3, 50

5 SFRP (slad§ O gudlze dd i€ 4S a8 Olan
(V)CLL (" )CML (¥ DAML o 554 5len (sla oty
SSFRP1 g wdize do s am a5 Lol ol 25158 50
i Ol 5 o cslie Dlalllas Alen Sl e alas ;s SFRP2
CML (soloss g5 55 Sl (S0 0] ) O it (23 S
sl il uE
S Ao

S sls olis Sl slo dile 5 bl (5 aalllas

asls a8 CML Soloss o 53 Ll 55 0 OF 55 opl O gendhize

Qo

-

1. Azad M, Bakhshi Biniaz R, Goudarzi M, Mobarra N, Alizadeh SH, Nasiri H, et al. Short view of Leukemia diagnosis and
treatment in Iran. International Journal of Hematology-Oncology and Stem Cell Research 2015; 9(2): 88-94.

2. Rowley JD. A new consistent chromosomal abnormality in chronic myelogenous leukaemia identified by quinacrine
fluorescence and Giemsa staining. Nature 1973; 1(243): 290-3.

3. Azad M, Kaviani S, Noruzinia M, Mortazavi Y, Mobarra N, Alizadeh S, et al. Gene expression status and methylation pattern
in promoterof P15INK4b and P16INK4a in cord blood CD34+ stem cells. Iranian Journal of Basic Medical Sciences 2013; 16(1):
822-8.

4. Rodriguez J, Frigola J, Vendrell E, Risques RA, Fraga MF, Morales C, et al. Chromosomal instability correlates with
genome-wide DNA demethylation in human primary colorectal cancers. Cancer Research 2006; 66(17): 8462-9468.

5. Lee W & Zhu B. Inhibition of DNA methylation by caffeic acid and chlorogenic acid, two common catechol-containing coffee
polyphenols. Carcinogenesis 2006; 27(2): 269-77.

d\4 VY40 Sl 9 (ypoua V= 0993 (ol 3)9ls) Ol ps S0 9 e ole olisls (S jol p 0 3Susls alxo


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

femaig

Ve 5 jailia s adl

6. Marsit C, McClean M, Furniss C & Kelsey K. Epigenetic inactivation of the SFRP genes is associated with drinking, smoking
and HPV in head and neck squamous cell carcinoma. International Journal of Cancer 2006; 119(8): 1761-6.

7. Bovolenta P, Esteve P, Ruiz J, Cisneros E & Lopez-Rios J. Beyond Wnt inhibition: New functions of secreted frizzled-related
proteins in development and disease. Journal of Cell Science 2008; 121(6): 737-46.

8. Marsit C, Karagas M, Andrew A, Liu M, Danaee H, Schned A, et al. Epigenetic inactivation of SFRP genes and TP53 alteration
act jointly as markers of invasive bladder cancer. Cancer Research 2005; 65(16): 7081-5.

9. Suzuki H, Watkins D, Jair KW, Schuebel K, Markowitz S, Chen W, et al. Epigenetic inactivation of SFRP genes allows
constitutive WNT signaling in colorectal cancer. Nature Genetics 2004; 36(4): 417-22.

10. Logan C & Nusse R. The Wnt signaling pathway in development and disease. Annual Review of Cell and Development
Biology 2004; 20(1): 781-810.

11. Anand MS, Varma N, Varma S, Rana KS & Malhotra P. Cytogenetic & molecular analyses in adult chronic myelogenous
Leukaemia patients in nort. Indian Journal of Medical Research 2012; 135(1): 42-8.

12. Wang H, Fan R, Wang XQ, Lin GW, Wu DP, Xu Y, et al. Methylation of Wnt antagonist genes: A useful prognostic marker for
myelodysplastic syndrome. Annals of Hematology 2013; 92(2): 199-2009.

13. Hehlmann R, Hochhaus A & Baccarani M. Chronic myeloid Leukaemia. The Lancet 2007; 370(9584): 342-50.

14. Jamieson C, Ailles L, Dylla S, Muijtjens M, Jones C, Zehnder J, et al. Granulocyte-macrophage progenitors as candidate
leukemic stem cells in blast-crisis CML. New England Journal of Medicine 2004; 351(7): 657-67.

15. Te-Hui Liu AR. CpG island methylation and expression of the secreted frizzled-related protein gene family in chronic
lymphocytic Leukemia. Cancer Research 2006; 66(2): 653-8.

16. Schnittger S, Schoch C, Kern W, Mecucci C, Tschulik C, Martelli MF, et al. Nucleophosmin gene mutations are predictors of
favorable prognosis in acute myelogenous leukemia with a normal karyotype. Blood 2009; 373(31): 211-65.

17. Bird A. Perceptions of epigenetics. Nature 2007; 447(7143): 396-8.

18. Ghaedi K, Miri M & Tavassoli M. Process of epigenetic in cancer. Genetic in 3rd Millennium 2007; 5(4): 1191-5[Article in
Persian].

19. Totonchi M, Momeni-Moghadam M & Baharvand H. Epigenetic of stem cells. Yakhteh 2007; 9(1): 51-66[Article in Persian].
20. Esteller M. Epigenetics in cancer. New England Journal of Medicine 2008; 358(11): 1148-59.

21. Lande-Diner L & Cedar H. Silence of the genes--mechanisms of long-term repression. Nature Reviews Genetics 2005; 6(8):
648-54.

22. Ullah F, Khan T, Ali N, Malik FA, Kayani MA, Shah ST, et al. Promoter methylation status modulate the expression of tumor
suppressor (RbL2/p130) gene in breast cancer. PLoS One 2015; 10(8): 134687.

23. Esteller M, Fraga M, Guo M, Trojan J, Bignon YJ, Ramus S, et al. DNA methylation patterns in hereditary human cancers
mimics sporadic tumorigenesis. Human Molecular Genetics 2001; 10(26): 3001-7.

24. Esteller M, Silva J, Dominguez G, Bonilla F, Matias-Guiu X, Lerma E, et al. Promoter hypermethylation and BRCA1
inactivation in sporadic breast and ovarian tumors. Journal of the National Cancer Institute 2000; 92(7): 564-9.

25. Baylin S, Hoppener J, de Bustros A, Steenbergh P, Lips C & Nelkin B. DNA methylation patterns of the calcitonin gene in
human lung cancers and lymphomas. Cancer Research 1986; 46(6): 2917-22.

26. Kim Y. Folate and colorectal cancer: An evidence-based critical review. Molecular Nutrition & Food Research 2007; 51(3):
267-92.

27. Zeschnigk M, Lohmann D & Horsthemke B. A PCR test for detection of hypermethylated alleles at the retinoblastoma locus.
Journal of Medical Genetics 1999; 36(10): 793-4.

28. Kawano Y & Kypta R. Secreted antagonists of the Wnt signalling pathway. Journal of Cell Science 2003; 116(13): 2627-34.

1YAD Suawl 5 cyoue 1+ 0093 (woodus 3)5n) Ol s S5b f}.l.c ol S8k jal puy 03Kkl alxo DY -


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

S O 390 0 v erwliie wuRB Y (S

29. Blount B, Mack M, Wehr C, MacGregor J, Hiatt R, Wang G, et al. Folate deficiency causes uracil misincorporation into human
DNA and chromosome breakage: Implications for cancer and neuronal damage. Proceedings of the National Academy of Sciences
1997; 94(7): 3290-5.

30. Pehlivan M, Sercan Z & Sercan HO. sFRP1 promoter methylation is associated with persistent Philadelphia chromosome in

chronic myeloid Leukemia. Leukemia Research 2009; 33(8): 1062-7.

31. Perry AS, Kay E, Wong S, Barrett C, Loftus B, Hurley E, et al. Gene expression and epigenetic discovery screen reveal
methylation of SFRP2 in prostate cancer. International Journal of Cancer 2013; 132(8): 1771-80.

32. Ghasemi S, Chahardouli B, Alizad Ghandforosh N, Ghotaslou A & Nadali F. Study of SFRP1 and SFRP2 methylation status
in patients with de novo acute myeloblastic Leukemia. International Journal of Hematology-Oncology and Stem Cell Research
2015; 9(1): 15-21.

dY\ VY40 Sl 9 (ypoua V= 0993 (ol 3)9ls) Ol ps S0 9 e ole olisls (S jol p 0 3Susls alxo


https://payavard.tums.ac.ir/article-1-6144-en.html

[ Downloaded from payavard.tums.ac.ir on 2024-08-14 ]

Ve 5 jailia s adl

Determination of SFRP1 and SFRP2 Genes Promoter
Methylation Status in Patients with Chronic Myelogenous
Leukemia

Derakhshanfar Elahe! (B.S.) — Alizadeh Shaban? (Ph.D.) — Rafiemehr
Hassan® (Ph.D.) — Nadali Fateme” (Ph.D.) — Qasemi Ali* (M.S.) —
Karimi Masuod® (B.S.) — Shabab Nushin® (B.S.)

1 Master of Sciences Student in Hematology & Blood Bank, Hematology & Blood Bank Department, School of Allied Medical Sciences, Tehran University
of Medical Sciences, Tehran, Iran

2 Associate Professor, Hematology & Blood Bank Department, School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran
3 Assistant Professor, Medical Laboratory Sciences Department, School of Paramedicine, Hamadan University of Medical Sciences, Hamadan, Iran

4 Ph.D. Candidate in Laboratory Hematology & Blood Transfusion Sciences, High Institute for Research and Education in Transfusion Medicine, Iranian Blood
Transfusion Organization, Tehran, Iran

5 Expert of Research Laboratory, School of Paramedicine, Hamadan University of Medical Sciences, Hamadan, Iran

Abstraect

Background and Aim: Chronic myeloid leukemia (CML) is a myeloprolifrative
neoplasm that is characterized by an expansion of myeloid, erythroid cells and
platelets in peripheral blood and myeloid hyperplasia in bone marrow. Secreted
frizzled-related protein family is a negative regulator of the Wnt signaling pathway
that suppresses this signaling pathway in healthy individuals. Aberrant regulation of
the Wnt signaling pathway is a prevalent theme in cancer biology, and methylation in
promoter of SFRP family has been shown to cause uncontrolled cell proliferation in
cancer. Chronic myeloid leukemia was the first malignancy in which the important
role of Wnt signaling pathway has been described.

In the present study, we examined the methylation status of SFRP1 and SFRP2
genes in patients with CML.

Materials and Methods: Blood samples were obtained from 25 healthy
individuals and 33 patients whit chronic meyloied leukemia (23 male, 10
female) Then Isolated DNA was treated with sodium bisulfite and analyzed by
methylation-specific polymerase chain reaction (MSP) with primers specific for
methylated and unmethylated promoter sequences of the SFRP1 & -2 genes. We
used Mann-Whitney u-tests to investigate the correlation between SFRP-1 and
SFRP-2 genes hypermethylation and clinical parameters.

Results: In CML patient hypermethyleation frequency of SFRP-1 and SFRP-2
genes were 16.1% and 27.2% respectively. In control group SFRP-1 and SFRP-2
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* Corresponding Author: genes were unmethylated.
g::lz:iﬂeh SH; Conclusion: The present study showed that, methylation of SFRP genes also occurs
alizadehs@tums.ac.ir in CML like other solid tumors. Therefore, the methylation of these genes may play

arole in the initiation of malignant disease.
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