[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

A=Y AN 55 5 3183 ¥ opleid Fo (wodw 3)5k) WIS S5b 2 pole olfitsls (S sl 0 35sls alo

ol it 3o g (3o (SAIged 18 MUC2 5 Jlo b jliwbiog ySuw anduisd

Real -Time PCR gy b oyl b sw o1 ylows

Folaliss BT pis's Sl pled pud )l pis's o)l IS

7SI Allagen S IS Opdiie e Olrels JISS Folizs 3K JgS KIS

ons>

“

Ol o Slow 53 Son W o Jagn 553 Lol @ 055 (555 s G b 5l g0y (325 18u8 g daa)y

(PB) s 055 53 Gop08 Sl she arids S wlo leds) sl sl (608 5L a2 3 cd3l o Ol
oaseis adlas ol 5l Gds gl 35 0k Bone marrow(BM)ol el ke 5 Peripheral blood

A3 e Olle (pl 53 MUC2 S 5le 51 oslizad b lilie s oo

S sl e adsl Olays 51 U3 5 (ol 31 e sl 00 BM 5 PB ladiped s nl ity ye gy

el Sl eslizal L MUC2 isew gl Real-Time PCR .3 oslisel S, jses Olge 4 (MUC2)Y o s

35 Olge 4 HPRT 1.5 S (5,50 o IS Olge 4 (Il 53l GIPB e Y w228 el (SYBR Green), S

A eslizal stls J xS

30 e MUC2 J 55 (sladi g 3 oL e3ls el Sae 313 BM 5 PB (slased (VDA ;3 MUC2 :Laaisls

e do s ool i sdaliie LT 3 358 oS Shley 53 A s olow 358 ULMUC2 035 e b5 (pomen

350 sMUC2 03 e oy il o ity ol 0 (318 OUT 53 558 o8 Sl & Sk Slo g5 ol D3

P<e/00) sl s 0 BM 5 golel ks 5l (ls e L3I (g les

03 kb 5 Ko el S ol Sl g0 Olsie 4 il e MUC2 &S 3ls OLaS andlas pl (5 paSdaiy

Byt eslial 30 o ey Dooeer 5 Sobew Al S0

RT-PCR MUC2 (¢3¢ 5 (sled sho 1s0alS (sLao ) g

D gt sk § K
£ 5,8 Al anes s G5
WS 9 S9N gd CliT 3 e
S pole oWl (o3l sledgh
olsd
Email :
Shghaffari200@vahoo.com

VAN L5 s e Bk - WA e

Aodio
sl bl gl et 5l S Oy O
A3k s 03 Wl o 5l abe 515 JUL

sl ol -

Ol Dl el ok w3T e Jpbr 5 JySge mlid oy 0aSC2305 (S ) bt

wwg laysis S OUS o 3 et ()
Q5200 5V g sl aly

55 el Ol e ezl 31 es Syl LT b
Ol jos 31 Wl 590 YoVe4r 5ol YoV L
()l s ds Sol5S 5528 pl 3 Obs orlg
A Sl 4 e Olnl L3 Ol O

33 OTC):*;J:-"" ans A s bl oyls LngSC)M

ke olails (ol Slalsle L 5 (S35 D ik S e (S35 02 el
Ol e Olhe Sy

s s o el G oSl (S s sk bt g ep S ol T
Ol (Ol el Oliiayl pske paslsT

Olitayl ple aslST (sl 5 J5S050 ulid sy adSK8l (andgm 058 bkl
Olin sl 01y 0!

iy ool sldsle Lsm 5 5501 Ot Slides S e (551 5 O L
Ol Ol Ol Koy psle

e oKl o3y Sllsbo s 5 5 0 Sl S e (S pe S 5Ll

Ol Ol Ol (S


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

Sl (oS Sl 5 asis ol ol
Slen B3 0t slakised 53 ek i 5y
Sl ol 5 Ol el iy, S LlS e
Cgeme Oloys O3 s 5 S m wd
()52

2 S clw Slaysin, Olge 4 lgaw g
SLS e w0 ol 53 8 Jole Gl 2yl
Srusl ol GRS s Lledd sl ol
R raman Al R Lgd e Wik s
3 posar 4 il Slglb e 3 &S cl ol
GIBl s md S e b8 T g
LQEDANEN

S Gl o 5o Sl 255 SIS (MUC2)
ok Ll s s 5 sl sy U Ll sl
05 Oaman 35l A& Wad ke pl 5y bbles Ol g
S Shewsr Dol 5 I L) sl pls
R I I PO CRUE DRI
on 8 s sl MUC2 4 by s mRNA
3 e O 53 0dd e o8 S (oS
S5l el b e S Ol he

.Cw! Quantitative Real-Time PCR

ey Y
GV azeS Cilge 1w S el adlas ol
Sl a5 Ol (S psle o800 (S5
Feos e 05 Gla W G Dbl
g5 3 Oy O 4 Mza 53 00 Ol
S » 4 45 (Ductal breast cancer) s l>xe ¢ 58
Ol 3o D 5 S35 Oy like
035 anxle A B AL U Sl e, Olilas
Jos Ol sl S 285 e s

o b sl caal anl Aul581 Ol 5l 5 0L e
Lpd oo Wan (Solo ol & Ol 53 68 SU5 o
S s il Fomly bosiS ple 4 o Jla )
e Sola nl o 8 TE Gl 05 8 Veeee s
Slr sl s Bl sl Jl s ()0 55 e
(O3 o Gl oot 5 (Alr Ol Ol
Solez 355 ol Jos Sl A 51351 (ks 03
S e 2l fhn 53 &5 apdie el
S Golew sdame 350 LY 51 L(VsV)s 50 e
Ol (b o il e Olgy Shabie 352y (1>
3ol o adsl jse s 5l Sl sl sl Glilie
ol s S Oale Ko gl
Sldsbe & & 0 3 s GO sl
Circulating Tumor Cells(CTC) L i3 5 (5,505
23 e 055 S Ol 4 Ll e s g jne
Fe pamen 0 A Skl 4yl e
Grie Gopes Gl oSl AL Ol
Olews Ol o be J%l@b;@&ﬁ)\ A

Mdas o Sl 355 531
Sos=s Sl 4 & oms sl
Dissaminated Tumor cells(DTC) L o451,
Olgs ol s S Sl Ll e i Gy jxe
LS Ol o Gl 4 e s AL
IS S Ol Olse Wkl Ol b
oslital Ol Ol w53 slialie s RS
e Ol Ol oS ol 4wy L el
el kil JUWB ) L L ol e
Skl 6o 2 S plaSobe sse s 51Ol
Wk s 2 Wl Ol 5 K52 0 Oy JUE )
S il pars Sy el adalie iy
sl BLES 5 e el 3y sl (55
Sl lasse s 5l edd ize sl o5 o

WA s 53l 5 Yoplads Zor9s (\;mmg))ge)ul){juﬁ;xf,lco&ml;ui&)il)ﬁ 038uls al=o


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

e Olgianl jio 9 w9 Bla &5 905 VI MUC2 5 )le b jliwlio s jSae ousis

Tripure (Roche, Germany)ssle ;i oslizsl L |S RNA
W C\J”""“‘ sl &S5 Jendly s L silas
USA, )§ ya b5 7Sl o8z 5l onlizal b s
(Nanodrop Technologies, Wilmington, Delware,
Al desles Y0 5 YA (OD) (5, 55 anndls
Sbo s el s cDNA L el ¢l
PrimeScript™ RT reagent cDNA synthesis kit .S
RNA 3l r;jjifa & .4 eslinul (Takara,Japan)
el gl S Olge a4 el C\JM‘ (’U
s oSl (alqg\ sl S eslaiulcDNA
TV 55 agds V0 Sl a4 STy b (e iSan
S Rl a3 A0 3 adl 0 ol Kl a3

SMUC2 $lg5 810 5l 250 slapmul ol 4 ST
HPRT (Hypoxanthine phosphoribosyltransferase)
el 5l OUT oo 31 Olandsl (gl 5 L 4

L& esles!| Primer blast

Ok JN I N R T
s §

s Jle 80w o Sle B8 W ) O a3 ,e S
B Yo pomen s Jle YASW o o3 dome
sl O s g5 8 05l sl 3151 ame 05
andllos pl 5o J 28 Olpe G855 (UL
Ve spd e s e S35, s 1 slind
e s EDTA W s ame 0 2 o
she Ol 3l ) ke 0 3pus men A g5l
WS a5 Ol Ol 4 S 331 1 Ol
5> bkl glad b b (Ss T pae 51 Oledsl 51
033 4 W adsl ) e V2T (oS € ged Ol
wlsl (5,8 Wged (K Sl s 3l e A e
3 e 05 e 3l Glas SO gl gl 3L
b3l S 655 » EDTA Lol sles Ol gzal 5
s i S0yl

2t PBS Dl (S 3L L L e sk
Cer e ) ol e gl s s
o5 boadds 0 e w Lyl RNA L sl

Al 5 ed il Yerorpm

S 031 pb
TCCATCCTGCTGACCATCAA MUC2-F
GTAGGCATCGCTCTTCTCAATGA MUC2-R
CCTGGCGTCGTGATTAGTGAT HPRT-F
AGACGTTCAGTCCTGTCCATAA HPRT-R

S5 s annealing gl 456 Y Sde w5l sl
Sy o LI e, sl ASL s (Extension)
et 5 (Solew 355 5 (MUC2) S)be 5 55 (]
e 5 SIAPL 5 SdS Closat n BLS
o= > Pearson's chi-squared test (s 5l
o s ol IUT s eslinal addlhas
fleu'l SPSS (Version 18, Chicago, IL, USA) ;I ;-3

ABI o&zws > Real-Time PCR (gls iS5 ¢Ld
(Applied Biosystems StepOne Plus, Foster City,
W rl?d\ CA, UsA)

Precision ™ 2X q PCR Master mixX 3| asllae 5l ;3
LS eslaxs! (Primer design, United Kingdom)
;s 40 Lle Real-Time PCR Lo Ll s
O i uly Cgr aids VSl w4 ol Kl
3 Sl a5 40 Juls plaS s (S £0 ca ]|

A\ OAd bl G UV Ll

WA w5 9 3138 Y oplodds 7093 (e 3)9ls) Ol s S5 32 [o}.h: ol (S8 jal puy 03Suksls alxo

Q)


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

@ ke O 5 Ol e 44l ;> mRNA
o5 ol Obbew 4y o 5 s 3L S rle b
Ol a3 by heme 055 0 i b S)Le
O sbad g ¢\JS ar s ols asls
s eslizad U5 Olge o S e sl o
ol 8 A LS St mRNA MUC2 ks
why L 4 ST W Dy elanl LS

oL

5.0
=
oc
<3 4.0
L
@
=
o 3.0
o
@ |
—_ |
v |
= 2.0 |
©
=
=
@ U
[ 1.0

66 70

sme Jldde Olge a 0/00 5 xS pevalue 5 b S
R w;#)))b

badl
@ gad VVOA D 5l 31 aee 055 45503 00 3
00,3 5 A esls Lasis MUC2 & L, s mRNA
Ll VDA 3 55 sl cpl Ol jhe & ged
35 Cpmomed el Cewy MUC2 4 b, o mRNA

MUC2 [lew ¥ 05 (o r 250 Slew 00 o

w33 Aaia

76 80 86 20 2

A ¢ godidis Gy shls § ales S5 a5 MUC2 g} ¢,inis 2l)lsg.a)
(aliAs slalss y» ouiln)gld Ciyas (515 a)lail)

& Syse 4 MUC2 05 sl PCR I fol>

.(\jbrj),\ﬂ Cow> 4 (sharp) ;s 5 (peak) S,

e @ gas s o el p Cooliatl ons (ol
ubr..i.n u<.ff e 9 Y &;—9; )‘J:’ Pl AR
b e il e el Ceslanl Sl

aidls 39 Lg3T s)Lass a5 (sshydl js MUC2 mRNA sga9 53 jl cuds slaaigas ¢ilghs :1Jgss

Gl oaids g5 (@31 )s )Lop 3308 30¢ a5 hlay b (3T amylEs g

o slowt s
. N=0+
Sibo yog Qg0 - P-value
aBlogs 998 Haw
N=18 N=Y0)
PB YY) o (\e ) /4
MUC2
BM V() Y QL /ey

WA s 53l 58 Y ooplods 7095 (cedw A))Lﬁ)ol)@uthfylcolimlsuLb)‘il)ﬁ 038uls al=o

ay


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

e ol joe 9 09 LA A9 VI MUC2 HS )le b jlinwlie g pSao (yousiss

oLz (bl a5l guls e DDt canlllas -l
Ol il 520 €gas (L) 55 &S S50 53 51
FS Ste Sl sl Obles S s
Ol 1) guls e Ml (bl s sl &S s
odd 4o\ Jsdx 3 s (P<4/r0)as

]

@l sdms 30 Wl (oley 45 3131 55 iomen
O ladises 53 S0k (pl Do ote i 5l oy
3238 el s T Ol he 5 e
Jo 0 b T s ol 356 4 Ll 10 Ol
Rl R 05 s YT s s 18

A S ke Shle sses nl Olsles

—

2 400~
5
‘{l'.' 300' ——
)
<
< 200-
£
o
() 100+
>
= 0
(hxs 033)
oy

(Ohyiael jika) (Jouxs o9)
O Jps

Ohlays BM g PB ¢sla aiged )s MUC2 mRNA (S shaa5 :P )lsg.e)

JyS5 89)5 b an(Es g plimy plbys @) Uirs

e o3l sl slee 5 (580 il (3950
wrle Ospedsn 5 O5s el Gbaedi ;S oxd s
5 <3S &0 HER2/meu ok,8 5 3
@bl 5l gl e BLSI &S ud asiie
ok 4D ¥ g 3 Of mls 4 50 5

sl

Sk sas 53 |, MUC2 MRNA S slda3 ¥ 13 sl
oskiles das o 0L Olley Ol gseial 5 5 09
=S Slas 3 ool eas das e OLES s ged oS
sy sdalin JS o35 5 Obley 3 MUC2
055 4 Cows Oblan 53 MUC2 MRNA S I tis

das e 0L il J xS
ol O3 Cote w0l B S s e
5SS clatie Gl pam s SO s

qr

WA w5 9 3138 Y oplodds 7093 (e 3)9ls) Ol s S5 32 [o}.h: ol (S8 jal puy 03Suksls alxo


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

835 Sate L OUT B3I 5 Ol 5954 5 SoulS Slasudn (Y suxr
Oleiwl jhe 3 04> sla s mMRINAMUC2
(ool s o ) MuUcCz2 Coal o ) MuUcCz2
il . (S 15 .‘-GJS + mRNA P D ‘“cJS + mRNA p
- 5 . 0, . 0,
Slowy Yo Slos % Slawy Yo Slosy %,
o lans olaws S-—\-- A—\F S-—\-- A—\F
&.u
oeSole fo \E ¥o ¥o
azals YA—FV V.-V YA—FV Y.—5¥
solad sla o5 confse
ia Y--Y-. F-v- YA-FY Y-
s YA—YA ¥—1- -/ VA—FA Y—\- Ry
aeols YY—YY Ne—¥Y -
ogesd ajladl
>5cm V—\¥ Y—YA V—¥ Y=\ ¥
<5cm YFE-VY -\ -/Y YF-VY =AY -/F
asezals V—\¥ V-\Y¥
059 o 0T onbse
S YA-FY O—\¥% YA-FY ¥
P \F-YY \-F /Y| VEYY Y14 -7¥
e iels A d Y—F
09585 038 S ZoaBss
St Y.e—%- F—Y - Y.—%-. o—
s YA-YF \-F VA VA-YE Y- -/F
PRS- Yy—¥ Y-¥
Her2/neu oss .5 cosBss
S Yo-0- YAy Yo-o- F 5
o YA-FA Y-\F /¥ VaA-TA - /¥
T FNY FNY
29
S \o-r- Yov. Y F-¥- /Y
-t Yo-V- O-\¥ - /¥ Yo-V- Y -5
Bt mxled
- - Y&F-OY Y= Y&E-OY F—YY
LT A—NA Y-YYy - /¥ A—\A AR - /¥
I No-T- \O-T-
(YV)das o jials G Al g o

Sheslaad L o By 5l adllee ol
31 . eslezwl (SYBR green)DNA-binding agent

OF O30 ol 5 by ¢ 3, opl bl dhax

]

g s bl adlas

Jla> 4 (¢l > Quantitative Real-Time PCR o3 S

s RNA 5 esis SSC Real-Time PCR
s YL oL L PCR I aéls &5 Al o DNA
Lty 5L pde A3l e LT (VL ol
—& (Post PCR analysis) .5 51 ey ):_SL_;T
Sl 3 dpame 5 IUT ol 55585501 J3
o=l &S 555 e & yemes Real-Time PCR ¢
L 23LS Cote el sl 5 (Ss ) Jlazs| -l

WA 5 9 338 ¥ oopledds Foo9 (waodun 3)5by) 0l Kb jy pole olisls b 5l ja 0aSiuils alxo

a¢


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

e Olgianl jio 9 w9 Bla &5 905 VI MUC2 5 )le b jliwlio s jSae ousis

5 (VoY) 5 Stathopoulou 45 w0 3
sl e 5o oS Oly Ol le VEA (655
s S S el il S5 (goles
Ollew PB s CTCs ululs sl CKI9 S L
A Shlen sl Ol s s S esliza
o 0> Moy e Sl s cpl s
SR Gase easn O35 bS5 e LSV

Y0)u5ls
s Nikos Xenidislw s 45 ngii.» adllas
VIV slas ol YY e b b S &)y po 0,8
S a3l eslizal b Oty 0l s 4 Yt ey
s 250 PB ;5 CTCs ezis gl CKI9
Sobe 355 ol Obbeg 31 (T s s S 13
OYIY 0 53 sdzme (6,80 31 e A 5515 e
Ll 5 EEMNT &S W S salive (glaw 550 Ll
Sledsho 525 i Sl Il 534S Wy a4 8 s
Ormen Ly edd GOS Sake s o kSl
5l aS s sdalie e 5 S e Ollew 3 (E/AA s
bl sl aS Wag a8 e (AVAV slas ol
ol (DL 5 0ds 55155 oo Wsher ol o5
adlas 51 Jols S el L el
b o Benoy(Y++1) 5 Saloustros(Y+\))
Sy ge Sladllas 31 goleas 55 ((YESYV)s b casllas
S35 SWshe 2525 o5 Sl 0l jasiis i S
‘Ql:m.“z QUaﬂ 4 M 5131 Ol il jae 55 0S|
O Okl ez Oley Al 5 a5 Lol LU
ple b oyl (el egdle (YA)s,ls Ollay
P O 3 ekd Jime s Sl sl
A QU ol Gl 4 Sle 313 O
Bl e el Jaze ladshe sluad oS dw e
oS sls glis Harbeck Wil o Cueal (glyls SIS
Olye b Olmaal she 53 ol iz sl gl sl

03 by blasl Oy O a5 Sl 5131 5 550

o 6l o SYBR green 3l eslazal L oS ol
5 e 055 a5 MUC2 mRNA ol
O 4 Ol Ol a4 Slie 331 Ol pal 5aa
.(V~)>))‘_5»

o223 > Real-Time PCR - J S50 ST
4 S Ohlo 055 03 35750 o5 W
el e LSS
Y cwwle> 31 immunocytochemical(THC)
IHC s, 53 &S sk 4 .(O0Y=V0)cul Jls, e 5
Dl V07 03 usns sl 53 b sl
LS s OV pasis L6 L
Jsbo K Olge RT-PCR iy, 5l eslicd
paeis 0 g dske V0T 3 1 s
Sl Sl sl e (VA
Sl Glelb v o skl 5 S aids
b RT-PCRs 51 ssbiad b Oy Ol oo ala
ATVl 4 8513 s 250 5 sl
oSy Gl sk ol o Gl sld L siie
e 53 (DTCs) 5 Jaee 055 53 (CTCs) (5,90 55
Gl S5l mRNA Ol v 3k 3l Ol
s 53 RT-PCR s, 5l esbizal L o Jllsyl
S W ) slelb e 5 slaalne fBs 555
sl Gl b (VYY) LBl e i,
sl Ssle a5 Sl eslinad b ool ol
L o5 (CKI9N sl S e dsle UL
B Real-Time PCR (glgis, 31 eslal
O & S Ohlay (S35 2 oot s 5 50
S o5 Golew 355 LU 5 ol 48 S plonil Oliy
22 35m s Sosn 5 S sz 5 Ollew e
el 0 onls QLS D sl 31 Ol gl 30 5 0550
Al gre LT s e ol 51 (ol o
35S s ke 350 5 GoeP Glsbe (2l 35
AOY=Y0)s 58 o sdaliv Olay e

WA w5 9 3138 Y oplodds 7093 (e 3)9ls) Ol s S5 32 [o}.h: ol (S8 jal puy 03Suksls alxo

40


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

Sde opl Sl e S Shlew L3 0T O3 St
Wyed p3 &S AS ekl by 4Bl sse 0L ley
Sl 51 as Ole ol 51 dos Yoo as 055
Loy odd IS e Sole ssei ol sy B
ol Ol gl Sl dsns £ Olgal e Wl
SIBM s adlaS s 5 bl e S5l j5e 8
O Jsd)s)ls 355 (S5ls me M (Ll L
plil Oliims 555 Jaw g oS Jldlas b mls
IH Benoy Jte ;5b 4 dil o aliv (ool a5 S
Jlew VEA BM 5 PB (g, 5 o5 lasdlas s
5 DTCs 5 CTCs aseis gy Oy Ol ,w
5 CKI9 Sl L8 55 Liewe  Gib
sls QLS o glaasl osls <=L>.=}l (hMAM) 10 S el
33l Do Sde 5 S0 0093 0351 U S [ oS
sme ool bl L I BM s Shbe ey
ngujlé_})'\PB 0345 Sose y3 3403 s )l
Lol el & A edalie (ol ime Ml
ATV 7 E)s s cglin [l Kan 5 Pierga Olallks
Slew V8 BM 5 PB (s, » Wl &S gladlas o
3l il THC 255 5l salizad b Oty Ol o
(YE/O/IYA 53 CKI19 345 L 5l e sl sha
i edalie BM &a5 (0870 5 PB4y
Sode n S A pasile dallles ol 53 oimees
SO 003 O3 oS 5 Sobe Hses nl O35
Ol gbl s 5l a8 wls s ool bls
ok 3 S sdalie BM s (gl e
aglis 53 BM &8 4 asiie a5 S plol Slalllas
S s pasis 250 5 PBOL

(VW50 Y0 Vo)l
SedS Clasein pwyp boasllas ol 53 cpioman
o5 ol 0o i b BLIL 5 Ok 5450
Loyl bl b 5l aS as jasis S)b

C_»L::Luuli o=l S sl s (gols s

IS 5l ey ol 255 35 il &S glaslllas
Cude Ll ol s 5 5l e Slley 5o dle 0
Gl e &S sy Shlew Sl mhe plp Y Loy
s Range K «5 5 5os o 03 (YL g 0l
S Al pakie Aoh el JEea{F{CON
LU Olimy Ol s Olleg BM 55 DTCs 55
L LT & msp 03 by ol 55 b oL
Ol o sl V40 (65, » Real-Time PCR 3,
(YA olo VY (5,5 g 51 g 15 plondl Oty
Sl sy Sl sl 5o &S (ole TE ) ley
Lo IS ol 258 Ay Ste BM 3 ()50 55
ol s B LS Ghles 50 &S Shse 2
SOYIYe 53 L oy e sy slelsbe
S lann bl Wl sdalis 35 sl V)
&y s2 Stephan Braun s Sven Becker L.y
=YYl il 4 S

05 Cpolattl s sl 438 sl aalllas
Mioe 331 Ol gicial e 5 055 slad so3 53 MUC2
Slaises 53 05 (! MRNA 5 g5 Ol O o 4,
s, Real-Time PCR .S L o ol
J8 05,8 slaas jas 51 S p 55 A2
Sy ol & Az esls asis mRNA MUC2
Sl sasis sl MUC2 (VL coolact
am b basl ol WSl e edd iie (S
(YY)sls callas Berois axllze

o9 O ladged o a8 sl Ol b adles
ol MUC2 05 0bs a5 51 slas 513l 0l gz
05 03 Cote Gladgad sldad 35l 3525 (6345
53l o3 OVVDA Ol 520 3 5 Jaes
Gl Cmie BM @50 A oy Sl aallas ol
5 Lsg St 35 PB s 4ses ¥ MUC2 mRNA
W5 oy aSa bl ) s Ss S b

Sobe s ol e ddoms gy p s dl 0 b

WA s 53l 5 Yoplads Zor9s (\;mmg))ge)ul){juﬁ;xf,lco&ml;ui&)il)ﬁ 038uls al=o

a1


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

e Olgianl jio 9 w9 Bla &5 905 VI MUC2 5 )le b jliwlio s jSae ousis

33 6Ky Losars 5 xin glad sl 3l eslizl
e &S Ll 5ol sy Ol e
B sl e 03520 G5 ST K Sl e
deJa.ﬁ ‘)‘}19 “ JS)LA U'i'l"’: )‘ ebu:uw‘ S wa)‘-sﬂ
Olaabl o Ll o Slialins S ) 0 Sogr
OBl S s 1 T Sl eslinal 5 ol S o

s Cplie 4B S bl glatasn Koo
S 3l 0LE L aslllas IS 5 5b 4 (YFTVLYY T
sor S el SHL SO Wlg e MUC2
Olppaad e 5 07 53 Sl Sl 552
sl yasis jsbie 4 Ol O 4 M 3l 3

Cgmime sl s Sl el sl BalS

s 23 o Sops Sl saam Giomen 5l
SIS 13 eslatad 5550 Golew 345 S o
Gl iz eSS L godaie Sldlas ax

@'é}&,)‘“
Wyt Dlads S e e LSO 5 o e
553 Ohesley Olpwnl e sy 5 35S

Ll Jos 4 sl

e.l.:vw&)}a}; 6L@jj}.~ow.:.kuﬂ A.S)J (_g‘_).:
Slwlie feudly )z 5 Oliial e 5 055 03
rmen 3 038 J S Sldlas 4 5L Ll

&b

1. Lakhani S. The pathology of familial breast cancer: Morphological aspects. Breast Cancer Research
1999; 1(1): 31-5.

2. Gonzalez Angulo AM, Morales Vasquez F & Hortobagyi GN. Overview of resistance to systemic
therapy in patients with breast cancer. Adv Exp Med Biol 2007; 608(1): 1-22.

3. Graves H & Czerniecki BJ. Circulating tumor cells in breast cancer patients: an evolving role in patient
prognosis and disease progression. Patholog Res Int 2011 Jan; 2011: 621090.

4. Ghiasvand R, Maram ES, Tahmasebi S & Tabatabaee SH. Risk factors for breast cancer among young
women in southern Iran. Int J Cancer 2011; 129(6): 1443-9.

5. Hortobagyi GN & Piccart-Gebhart MJ. Current management of advanced breast cancer. Semin Oncol
1996 Oct; 23(5- 11): 1-5.

6. Muller P & Schlimok G. Bone marrow "micrometastases" of epithelial tumors:detection and clinical
relevance. J Cancer Res Clin Oncol 2000 Nov; 126(11): 607-18.

7. Paterlini Brechot P & Benali NL. Circulating tumor cells(CTC) detection: clinical impact and future
directions. Cancer Lett 2007 Aug; 253(2): 180-204.

8. Gilbey AM, Burnett D, Coleman RE & Holen 1. The detection of circulating breast cancer cells in
blood. J Clin Pathol 2004 Sep; 57(9): 903-11.

9. Hogan BV, Peter MB, Shenoy H, Horgan K & Hughes TA. Circulating tumour cells in breast cancer:
Prognostic indicators, metastatic intermediates, or irrelevant bystanders?(Review). Mol Med Report 2008
Nov-Dec; 1(6): 775-9.

WA w5 9 3138 Y oplodds 7093 (e 3)9ls) Ol s S5 32 [o}.h: ol (S8 jal puy 03Suksls alxo
v


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

10. Hollingsworth MA & Swanson BJ. Mucins in cancer: protection and control of the cell surface. Nat
Rev Cancer 2004 Jan; 1(4): 45-60.

11. Santini D, Baldi A, Vincenzi B, Mellone P, Campioni M, Antinori A, et al. Mucin 2(MUC2) and
mucin 5(MUCS) expression is not associated with prognosis in patients with radically resected ampullary
carcinoma. J Clin Pathol 2007 Sep; 60(9): 1069-70.

12. Rakh EA, Boyce RW, Abd El-Rehim D, Kurien T, Green AR, Paish EC, et al. Expression of mucins
(MUC1, MUC2, MUC3, MUC4, MUC5AC and MUC6) and their prognostic significance in human
breast cancer. Mod Pathol 2005 Oct; 18(10): 1295-304.

13. Slade MJ, Smith BM, Sinnett HD, Cross NC & Coombes RC. Quantitative polymerase chain reaction
for the detection of micrometastases in patients with breast cancer. J Clin Oncol 1999 Mar; 17(3): 870-9.

14. Tkeda N, Miyoshi Y, Motomura K, Inaji H, Koyama H & Noguchi S. Prognostic significance of occult
bone marrow micrometastases of breast cancer detected by quantitative polymerase chain reaction for
cytokeratin 19 mRNA. Jpn J Cancer Res 2000 Sep; 91(9): 918-24.

15. Schoenfeld A, Kruger KH, Gomm J, Sinnett HD, Gazet JC, Sacks N, et al. The detection of
micrometastases in the peripheral blood and bone marrow of patients with breast cancer using
immunohistochemistry and reverse transcriptase polymerase chain reaction for keratin 19 . Eur J Cancer
1997 May; 33(6): 854-61.

16. Pantel K, Schlimok G, Angstwurm M, Weckermann D, Schmaus W, Gath H, et al. Methodological
analysis of immunocytochemical screening for disseminated epithelial tumor cells in bone marrow. J
Hematother 1994; 3(3): 165-73.

17. Fields KK, Elfenbein GJ, Trudeau WL, Perkins JB, Janssen WE & Moscinski LC. Clinical
significance of bone marrow metastases as detected using the polymerase chain reaction in patients with
breast cancer undergoing high-dose chemotherapy and autologous bone marrow transplantation. J Clin
Oncol 1996 Jan; 14(6): 1868-76.

18. Datta YH, Adams PT, Drobyski WR, Ethier SP, Terry VH & Roth MS. Sensitive detection of occult
breast cancer by the reverse-transcriptase polymerase chain reaction. J Clin Oncol 1994 Mar; 12(3): 475-
82.

19. Becker S, Becker Pergola G, Banys M, Krawczyk N, Wallwiener D, Solomayer E, et al. Evaluation of
a RT-PCR based routine screening tool for the detection of disseminated epithelial cells in the bone
marrow of breast cancer patients. Breast Cancer Res Treat 2009 Sep; 117(2): 227-33.

20. Zach O, Kasparu H, Krieger O, Hehenwarter W, Girschikofsky M & Lutz D. Detection of circulating
mammary carcinoma cells in the peripheral blood of breast cancer patients via a nested reverse
transcriptase polymerase chain reaction assay for mammaglobin mRNA. J Clin Oncol 1999 Jul; 17(7):
2015-9.

21. Aerts J, Wynendaele W, Paridaens R, Christiaens MR, Van Den Bogaert W, Van Oosterom AT, et al.
A real-time quantitative reverse transcriptase polymerase chain reaction(RT-PCR) to detect breast
carcinoma cells in peripheral blood. Ann Oncol 2001 Jan; 12(1): 39-46.

22. Schmitt M & Foekens JA. Circulating tumor cells in blood of primary breast cancer patients assessed
by a novel RT-PCR test kit and comparison with status of bone marrow-disseminated tumor cells. Breast
Cancer Research 2009; 11(5): 109.

23. Ismail MS, Wynendaele W, Aerts JL, Paridaens R, Gaafar R, Shakankiry N, et al. Detection of
micrometastatic disease and monitoring of perioperative tumor cell dissemination in primary operable
breast cancer patients using real-time quantitative reverse transcription-PCR. Clin Cancer Res 2004 Jan;
10(1): 196-201.

WA s 531553 Y ooplods 7095 (coedw A))L_H)ol).kjuiixfylcolﬁmlsui&)il)ﬁ 038uls al=e
aA


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

e Olgianl jio 9 w9 Bla &5 905 VI MUC2 5 )le b jliwlio s jSae ousis

24. Saloustros E, Perraki M, Apostolaki S, Kallergi G, Xyrafas A, Kalbakis K, et al. Cytokeratin-19
mRNA-positive circulating tumor cells during follow-up of patients with operable breast cancer:
prognostic relevance for late relapse. Breast Cancer Res 2011 Jun; 13(3): 60.

25. Stathopoulou A, Vlachonikolis I, Mavroudis D, Perraki M, Kouroussis Ch, Apostolaki S, et al.
Molecular detection of cytokeratin-19-positive cells in the peripheral blood of patients with operable
breast cancer: evaluation of their prognostic significance. J Clin Oncol 2002 Aug; 20(16): 3404-12.

26. Xenidis N, Perraki M, Kafousi M, Apostolaki S, Bolonaki I, Stathopoulou A, et al. Predictive and
prognostic value of peripheral blood cytokeratin-19 mRNA-positive cells detected by real-time
polymerase chain reaction in node-negative breast cancer patients. J Clin Oncol 2006 Aug; 24(23): 3756-
62.

27. Benoy IH, Elst H, Philips M, Wuyts H, Van Dam P, Scharpe S, et al. Real-time RT-PCR detection of
disseminated tumour cells in bone marrow has superior prognostic significance in comparison with
circulating tumour cells in patients with breast cancer. Br J Cancer 2006 Mar; 94(5): 672-80.

28. Cote RJ, Rosen PP, Lesser ML, Old L] & Osborne MP. Prediction of early relapse in patients with
operable breast cancer by detection of occult bone marrow micrometastases. J Clin Oncol 1991 Oct;
9(10): 1749-56.

29. Harbeck N, Untch M, Pache L & Eiermann W. Tumour cell detection in the bone marrow of breast
cancer patients at primary therapy results of a 3-year median follow-up. Br J Cancer 1994 Mar; 69(3):
566-71.

30. Farmen RK, Nordgard O, Gilje B, Shammas FV, Kvaloy JT, Oltedal S, et al. Bone marrow
cytokeratin 19 mRNA level is an independent predictor of relapse-free survival in operable breast cancer
patients. Breast Cancer Res Treat 2008; 108(2): 251-8.

31. Becker S, Becker Pergola G, Wallwiener D, Solomayer EF & Fehm T. Detection of cytokeratin-
positive cells in the bone marrow of breast cancer patients undergoing adjuvant therapy. Breast Cancer
Res Treat 2006 May; 97(1): 91-6.

32. Braun S, Pantel K, Miiller P, Janni W, Hepp F, Kentenich CR, et al. Cytokeratin-positive cells in the
bone marrow and survival of patients with stage I, II, or III breast cancer. N Engl J] Med 2000 Feb;
342(8): 525-33.

33. Berois N, Varangot M, Sonora C, Zarantonelli L, Pressa C, Lavina R, et al. Detection of bone
marrow-disseminated breast cancer cells using an RT-PCR assay of MUC5B mRNA. Int J Cancer 2003
Feb; 103(4): 550-5.

34. Pierga JY, Bonneton C, Vincent-Salomon A, De Cremoux P, Nos C, Blin N, et al. Clinical
significance of immunocytochemical detection of tumor cells using digital microscopy in peripheral
blood and bone marrow of breast cancer patients. Clin Cancer Res 2004 Feb; 10(4): 1392-400.

35. Berois N, Varangot M, Aizen B, Estrugo R, Zarantonelli L, Fernandez P, et al. Molecular detection of
cancer cells in bone marrow and peripheral blood of patients with operable breast cancer. Comparison of
CK19, MUCI1 and CEA using RT-PCR. Eur J Cancer 2000 Apr; 36(6): 717-23.

36. Molino A, Pelosi G, Turazza M, Sperotto L, Bonetti A, Nortilli R, et al. Bone marrow
micrometastases in 109 breast cancer patients:correlations with clinical and pathological features and
prognosis. Breast Cancer Res Treat 1997 Jan; 42(1): 23-30.

WA w5 9 3la )3 Yoolad 70095 (oM 3)5bs) Ol s Kb o [o}.h: ol (S8 jal puy 03Suksls alxo
44


https://payavard.tums.ac.ir/article-1-33-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Ve 5 o) VS

The Detection Of Micrometastases In Peripheral
Blood And Bone Marrow Of Breast Cancer Patients

Using Marker(MUC2) Real Time PCR

Khazan Negar'(MSc.) - Ghavamzadeh Ardeshir’(M.D.) - Boyajyan Ana’(Ph.D)

Mkrtchyan Ghohar*(Ph.D) - Alimoghaddam Kamran>(M.D.)
Ghaffari Seyed Hamidollah®(Ph.D)

1 Master of Sciences in Genetics, Institute of Molecular Biology, National Academy of Science of Armenia, Yerevan, Armenia

2 Professor in Hematology-Oncology, Hematology-Oncology and BMT Research Center, Tehran University of Medical Sciences, Tehran, Iran

3 Professor, Molecular Biology Department, School of Molecular Biology, National Academy of Science of Armenia, Yerevan, Armenia

4 Assistant Professor, Biochemistry Department, School of Molecular Biology, National Academy of Science of Armenia, Yerevan, Armenia

5 Associate Professor in Hematology-Oncology, Hematology-Oncology and BMT Research Center, Tehran University of Medical Sciences, Tehran,

Iran

6 Associate Professor in Molecular Genetics, Hematology-Oncology and BMT Research Center, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Received : Feb 2012
Accepted : Jul 2012

* Corresponding Author:
Ghaffari SH ;

E -mail:
Shghaffari200@yahoo.com

Background and Aim: Tumor dissemination via blood to distant organs is the
main cause of death. Therefore, there is a critical need to set up sensitive methods
for the early detection of circulating tumor cells(CTCs) and disseminated tumor
cells(DTCs) in peripheral blood (PB) and bone marrow(BM) specimens of breast
cancer patients. The aim of this research is to study the detection of micrometastasis
using MUC?2 in such patients.

Materials and Metheds: In this study, PB and BM samples were collected
from 50 breast cancer patients after operation and before adjuvant therapy. Mucin 2
(MUC2) was used as a tumor marker and its transcript level in the sample patients
was analyzed using gene specific, quantitative real-time PCR reaction with SYBR
Green technology. Samples from 20 healthy individuals were used as negative
controls. HPRT was used as a reference gene.

Results: MUC2 mRNA was detected in 8 (16%) of PB and BM samples. MUC2
mRNA was not detected in PB samples of healthy individuals. The relapse rate
among MUC2-positive patients was higher than MUC2-negative patients; and it
was statistically significant in BM (P<0.05).

Conclusion: This study shows that MUC2 can be a suitable marker for the
detection of micrometastasis in breast cancer patients at early stages of cancer and
that it may provide the basis for identifying women at risk of relapse.
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