OFF-0FA NIA GLT A 5 jlacki BV 0550 (Sl (oSibjy posle oSkl (St sy 0aSitils alono

O w4 Mo 31,31 (lgsinl 330 g (Jawmo (93 (ladiges j3 CEA 1S5l b jLuwbiog ;Sue anseds

Real-Time PCR g, b suxe

SWAVINN/V 2o dy 2y YAV /T e 25 )6

LEWLEN

- <

Ld Sleys glacs oy v})v‘k“ 2550 sledias Ol 3 e lllS Ol o gl odae Ol o sdide g i)
A Goss slapll 4 Ol e 5 Ot (235 e Gi b Sl o8 S eS edas Db e 1
GRS S el Sla s bl S 6053 3L cpl b 55 e i 31l 3 e 5 S e e
3505 552 5 sdas Ol o 4 Ve Ol BM) Ol sl e 5 (PB) ams O35 53 0l ji5ny (S)5050 sadshu
(GAPDH) 5| 5 S,k ;5055 Ol e 4 Carcino Embryonic Antigen (CEA) ;| ﬁa.).;ﬂ son ol o e A
sladsw jloas s 5 jeseis gl Jstls J xS Ol sieqy Glyceraldehyde 3-Phosphate Dehydrogenase
Jlo 00t o 80U V0 4 Y0105 4 3,0 Con) Dias 3,3 YO BM 5 PB (Sladd gad 3 0 olST, (S50 5
B le'.;_..dlAGs sz Ol o o3, 51 JS RNA Lol 0l aslizal odms Ol jus a5 (T4 VO s 03 gdms
Jls 5 Bl jsbay eas o0 Dladad Ldd i 0 sSae s 515y w55 GAPDH 5 CEA 55 lalad
sl 5less § Sysm 5555 ol I 5o Slakd ol GGy K lS e LU OIS PTZSTRIT 45 5
o edee Ol o Sl 3131 SIBM 5 PB Slasd pai b eslizal 3l oie oy 51 oy ol 5o
=S &=Se3ll candlas opl 53 iloasil (o3 S o, g Real-Time PCR LG (g5, » CDNA st 3| das 5 (65
JXY¥ ;5 CEA GmRNA .15 ug YU sl coler> U Real-Time PCR | esliz! L GAPDH 5 CEA (slads’
o by e Gladipad 51 el s 53 (Pt /) Al ols (el Yie 5 B BM (sladi s LY 5 PB (slad gl
4 Ll e CEA (gl — quantitative Real-Time PCR dﬁf@.ﬁ.x.,.. o3ls 225 CEA (GmRNA J =S 05,5

2355 )84 sdae Olb w45 D 31BIBM 3 PB slad sad 53 sl g S jascld (gl (sdite ST Ol e

Real-Time PCR « S5 3 ol simmsl8 05 5T Slianlin s Ko codmo Ol oo gubelS” olals”

BE J‘)HVO"' QL{;.-)> QT‘)l L;—":‘L‘J-?‘Jjj" Q‘I:A\‘C,.wl.:m

deu L\é) \4ww|é\>)> )L__J
‘M 3l e rw)brbﬁ s

"ol Wl A

oLl syl pple odSCll> iS00S
e S

sy 5 SIS sl piles i 45,0 =T
Iti Ky pole ol Oz i

b ol o Sipe sl 0,51

NESP P BVNCTES 2 S J PNty
5 Ol loy Ol el 00 S5 5 (54550
AYQYFFO 1 pils Sz S5
email: shghaffari2000@yahoo.com

-

doass

sdns Ol 51 30 e 5 S e olel Slalllas 5b e JL
FSKi5 0l gl 53 1y O p 51 36 Sla e 5 S e olad Y4 550
Mo sdins Ol ey YO Sl Ver e a5l aVle 5 das e
s 035 w3l e Osla Olays 3 ale o Vs
ol 3 sless slasal, el cnlale 5 ol (65055 lad she
Sl adsl Slass ol sl Il 53758 e &) g by
[ P U VU - SO Y [PYCSU [p JP PO | A

Bydee S e e 3)lge iia 534S 35d e 0k (Solew 340

Ob o & 5 o Sdgams JLG Gl glacdl oty gl e 55

L Jold 1 Ol e 1 B e 5 S e g 1S it
by as cul JLL L gbaolb o 51 (S 5 edae Ol
1 edons ol sla a5 780 Labe sy lS sl ol L5 55
2l s dleg il glassa s dasld | el 70 5 b e Jols
2 S5 S Ess sse b ST s IS ol glay g
p 55 Ll a8l 2l edae Olb e § et o] (slaans b

J_.»Uﬂ))Qwﬂ)‘yﬁbﬂjgfwwAjbowd&ﬂ

VPAA LT oylas BV 0,93 455 oK pale olSitily o iy oaSCiils alona



o¥y SolSan 5 amsildl] s 0 St

25 055 Sl o 5 U8 05 S 6l en 58 e 5lAd eolind
Sl gl s s an S o Oy Vml 55d> dxflas
sy s e Yml s oy JUS ol sk U So T
5 e 05 ek sed Sl eSO slad e ol L
3 e 05 4 gei Ol glane s sl gl Ol ae
S5l S g5 = EDTA L el [l Ol il jie 4 5al Oml
Slaed S BL L L aw bd e B0 i J5S50 J sl
Tl S Dok s Soslper $lp 5 LS piaed (PBS)
SLAS Ssa Sle Yererpm s L oadds T e w laJ sl RNA

5l eslazal b S RNA (RT) v sKas s 5535 sRNA gl A
gl sl oS 5 IS 55 Gk (O3lew &S S5)RNX o3ls
M- o sSan s 5535 w31 3 e3lial LRNA S 0535 S A
J:45 eDNA 4 (Glew b =S %) Random Hexamer o5l s MLV
LK a3 YO 3 aids Vo ke 4 RT STy bglses 2
L 4 SIVYE s aids Ve sl Kl am s ¥Y s aids 50

Sladss 03,5 0518 6l p 5L 550 el pios 2 s el 2
Lus | b GENERUNNER 33l i Law 5 GAPDH 5 CEA S5
5 GAPDH 3 CEA iladad 05,5 0518 (gl 55 5550 Sla el
Real-Time oLl (sl r)N TagMan s ,asl 5 g Cpiomes
$CEA 4 by o TagMan glacy,— . 6ds s VP 5 Ve PCR
S, Olge 4 FAM) ey 5lé oS 0 S = L 0" gLzl ;5 GAPDH
(TAMRA) (pusls 55 ol 5 oS 5 S =2 LY lel 55 5 S 5018
A ol e iS i sl KO Ol g

Absolute quantitative Real-Time PCR oSS sl

Ly o5 olaas 35 gl GAPDH 5 CEA lads Ko slS
sdxe Ob w4 by o 4SS AGS 4l 03, 5| GAPDH 5CEA
4 (GIBCO) DMEM L. ;3 AGS Jslow o5, .0 eslatal ol
oo s sl (s 50 1) 5 (FBS, GIBCO) (555 p e /)% ol o
SVEDTA /s 5 L 5led 51 iy Wad gl LS o3ls 25 (Sigma)
L AGS Jsbw o3, 51 LS RNA .G @jT(__v, S s
e CDNA 5 0l S C‘f"‘—"" ol S5 gla gy g slse 5l eslina
5CEA 4 by o (63b S OYO laked RT- PCR SaS L .ds S
S eSS 8 o ik 2S5 GAPDH 4 by 1o (63 i OO
5555 J5 s 5 KU US TA vy 8l &) p0 4 Dladad

VIAA GUT A 0, lais BV 0,908 3l (K psle oy o ity 0aCiils alono

el (law 358 0das BV 51 Sl Ol Lo Ol Sl
sl Sl S o Sl o o058 Sladshe jlazl &S T )
S o assasi g5 ol 53 oS S Ol nlale ol Sl
baslalies S e 4 4l i 4l e e VL e
A adle ol (S g OF b Sl allss 5 esls &5 45 o
oS ol osls 0L S5 e s Sllas s s 5oL adsl Olays
e s e 055 5o JUE ol slasse s 5l el lze lad sl
3 o Gl ol el B Sie ol 1 Ol i
Ot sladiped 53 odd pize 505 S sbe (o5 6 Sesll
e Sl lin 5 Ol eSS GBS e e 313

VY- ¥

ol 03 Lo G Tl s Ol D Fge s ST
9y Gl CEA & by wMmMRNA S Ol 5l eslatal o) 5
TR s e O )3 edd e Sse s S (oS ) 2
.l quantitative Real-Time PCR | eslixal b i sl 31 Ol gzl
534S Sl 255 5 5+ SUS Carcinoemberyonic Antigen (CEA)
s s A b s b s ba s ah AE e St
5ot 3 gdome sl 5 5l ey O W5 bl 05 o A5 i
O 53 onlaly s Ol 218 olas JLL ol il s L
4z M 5181 55 i CEA Oy 34l 5425 er JLS 5 5050
odss Ol Syl 5 e B Shls 5 Al Dl eee Ol e
31,31 53 CEA gy by s mMRNA S Olpe L3l opl by oo
P Olans g 50 0o eds 0o Ll 5 o odne Olb s 4 Dl

Aas OLES ) Slays oy SOl e edd Ol Olays O3

SR UGB

e 5 e 055 4 pa 5 SSedT asdlls ol 3 Ol e

Olislor 2 DL cndsl 61z 45 sdae Ol 4 Dlie 3 310 Ol gl
o ATABATAS ol i O imastplol 5 ins 3 50
o3l Se 313 3815 A b (o Jes S S s es S
S5 S D gons o Jes Sl A o505 Ak gas S
Ghvaib 5 038 I3 ) 3550 035030 S5k Lo
g 2 Dok sl SN Ol sae 5 (Jame 055 €503 T AS
Y e e 1Y a0 A 105 a5y ) Lol O e

wbw\)sdjﬁglym@\jvbb_,(\”\‘—()\‘Wo;_,.)ou



Real-Time PCR 54, L suso Sl su s lsaicsl jio 5 Aaino s CEA S Lo L jliculio g ;Ko jaidii OF¥

HUT L e i3y & Sde w3l Ktlo o B gl 53 0
GLaas pas 53 CEAMRNA S 3ldss awmlis g laesls g Ll
e 33 5 odan b s ey Do 3131 Olnal 5re 5 Jame 055
il (Stage) slaal> 1o 53 05 (pl Oly Oljes oy pizman 5
SPSS )_’al¢ ~ Kruskal Wallis 3 Mann-Whitney c..i 3l (5 ke

u\iéjf ] )bd:;up<~/~() ﬁéu.a A ealaal VO CMAIJ._»J

Lyaasls

LoDy :.CEA MRNA oS L5, gl 2 Real-Time PCR sl

OYD 5 CEA 4y by o 3Ly S OYO Jols PTZSTRIT) .S 5 58
Sl glacs, (0 JS8) As atle GAPDH 4 by, e 5L
S g daed 51 Gady S Ve st s V08 =10 Y)
5.2 S 3 Real-Time PCR iz 3530 5 ol angs PTZSTR/T
&3, ~ Real-Time PCR ¢L~¢J 5 sds] Cws 4 Ct Values ool
Slwly 3 () JS8) a3kl e Jlse slad,
5 s 055t SLad sad 53 35 g0 CEA asen i (5,50 3100
=S S Jsl a3 odme Ol pen 4 Sliae 3131 O gl i
b S o3l Bl 25 Jas 055 (slad sai ;> CEA MRNA
mRNA;lﬁséﬁu.u\j:wéu%&,ﬁww.u
CEA MRNA a5l das jaseis bdsel 5o |, CEA 4 by
sdne Ol 4y Do 5l 31 Ol ol 3he 5 Jams 055 Sladyaid 5
Cbn 5o Sl 35 PB) aee O 4503 VO 51 Wl S13
Lol 55 5 s esls Lasii CEA 4 by s SMRNA & sal
CEA « b0 GMRNA & 503 Cuia 3 5130 o) BMD) Ol sl 53e
5 0Ll jhe &sad o Sl YO 5l lew 4w 53 L3 03l it
CEA S sl () Jodz) ol e ams 05 €500 00
aS 35 S Yer-Yrer 0Ll BM 5 PB (e sai ;3 mRNA
Oy et ped 31 S g 53 Mile (oS Yooe s 3 OF Wb
CEA 4z by e GmRNA J, =8 5|, 31 Ol gl 520 5 Jas
St g Ll BT 5o (Y IS 5 pee/e e ) S esls asiis
5,3/ BM 3 PB (la& sai 'y CEAMRNA S 5lAsS 53 (5ol s
53 CEA MRNA a5l 5 .(V b p=+/¥0) dis sl Loy
ot o 53 M 31531 Ol gl e 5 Jame 05 (sladi pos
=S 2sms Bl Cate sl gas Lo s (5 ke iliss (stages)

(Fermentas, InsT/Aclone TM PCR Product Cloning) pTZ57R/T
S P s amedd fate oa 4 pas LA O
sl O 5lS olakes S o day al e s S ()M\J:DHSQ
BamHI 5 Kpnl V15 sdme (sl 551 a5l 55 as 31 aa L
T4 Ligase ﬁjj Sheslial Ly el ol 585 51 Gl 3)
PTZSTRIT 5555 J1s 53 o)liss 5 odd Juate SOUSG 4 (line 3)
= 4 05 55 Sl el s al e ) 53 () SE) A3 0
S A o sl S DHSA (6 S s s 4 0l Lt
Sl Al oS il 5 S 55 5 Sk 038 Dl
A g s MY o pee slajaul s 31 eslind b Lol

A e Gl D s e 5 3 pllid s agS
bt S so A HINdIL Vs sd e 55T e 5T 5 L e
Slesliul LDNA colile J5 0, 5l 2l sl 5l odal 3
b 203550 (oS SRS (o 5 A5 (5 SIS
ol 3 (GRS a5 05 oS Vo= VoY) e slacd, ol
FEEEER) K v CHW [ E S VI WA WP | U COU I e = Sl Dl
daad g me glacos, 5l edsl oz Ct values L.l
5l Jeol>= Ct values s a5 CEA-GAPDH askas (5|15 pTZSTR/T
e SR 5 ol 03 35kl omie (555 2 Obles (L4 503
s 4 LaaS sl ol 31 IS s 53 GAPDH. 5 CEA & Ly e
Ulse S sl ol O gl a0 sad A alos Sl 53l
S ealaad s JJ;;S

VLQJ Quantitative Real-Time PCR (TagMan) Sl
Roche LightCycler o5 ;5 Real-Time PCR gla i Sls
PRI R/ rl;g,\ (Roche Diagnostic GmbH, Mannheim, Germany)
Taq DNA polymerase r—.’.)J AUIX Jels g2y Sl Y 2iST
J5e 55 YO dNTP mix )Y e Lo YO (il IS 0 e ;¥ 50 s O
Taq (.JJJJQ-I} So TagMan s, Jse sl Yoo cpasl a5l
Lyl i asl e S olge 4DNA 2Js Sk Y 5 DNA polymerase
sy dw Ode w5l Sl 455 40 el Real-Time PCR ;Lo
3 A0 ol gl 1 a IS YO cadsl 0 by g
3 P OAE Sl G 4SBT e ol Sl
a5 Knlw 4> 5 VY annealing gl » 456 10 Sode 4 3l Lol
St sl I S ool s s extension sl 4506 V0 e

VAR GbT A oylass FV 0,50 451 (Kiip pale olKiils o S5y 0uSCiils aleo



oYo

OlSat 5 parsilil 55 )

Solon iises glaal> o 53 CEAMRNA 3955 5 51 Cote gladi gad Slgl 5 1) —J g

Stage IV Stage 111 Stage Il oo slad ged JS sldas (Ao y3) sl 1&‘3')5

Y(/YAD) AVARY) \ICAN7AD)] ACLYY/A) CEAMRNA (5| 3 Cuie PB 5o g0
Y(LY0) YA 0) Y(YAID) \{CARY) CEAMRNA (gl 5 Cuio BM (5o g0

Sf £ gz

5 - iz :

E = v A\ i P

z 24|

o

g 2

o 22|

) ST 9 5 ok 2 oh doah 45 4 4n 47 4 oo ah 2205 S g0 o5 sh b oo

Log Concentration

Fluorescence (F1/F2)

E:

Cycle Number F

-Real-Time PCR Jaw 55 CEA 35 |y (il s, lhilinl oo Sl OF 30 o3lizwl 9 GAPDH 5 CEA 33 olakad Fold oS S 5ty cle ) - IS

it Glpasias sldan l 53 Ct_palde 01 3 45 CEA 3 Ikl gov (0 ks 235 JSKow ¥O ke 4 CEAGAPDH S 5 55 e 51 J g0 slad,

Al YT O b 5 2 YVY s e o o o Casl 0k sy CEA-GAPDH oS 5 35 oDy

10000 100000 |
- 10000 —
1000 -
3 2
= x 1000
T
g 100 -| g
§ ﬁ 100
10+
10+
Stages
Stags |
by =aZSZ 1 "
0 [ 5tage IV 0.1+ -
[ [ EIIM PIEI Con‘trol COI‘IItl'Ol
BM PE BM  PB
33 015l BM 5 PB (5ladi gai )3 CEA MRNA oS 3ldad aile 5 b ¥ — IS Olylam 05,5 BM 5 PB & g0d ,3 CEA MRNA oS 3ldad Sl b 1Y — &
sldns pShde 5 Bl o tasilis b Sk 03 g . (g 5le Alisws lad 1 S Sl pSTas g PBlas edaasOlis L uSh esgdoue Hls sl 53 . J S
5 e 055 Laasge 45 GAPDH S V7 a (I3l 4u) CEA S Ol gl jhn 5 Jams 555 sk ges 43 (GAPDH S V27 8 (o151 &) CEA

el gyl Cilsee sadm o 3 ses Olb o & Yo 3131 O gzl jio

ol W 3131 55 5 scka Ol 4 i 515

VIAA GUT A 0, lais BV 0,908 3l (K psle oy o ity 0aCiils alono



Real-Time PCR 54, L suso Sl su s lsaicsl jio 5 Aaino s CEA S Lo L jliculio g ;Ko jaidii o¥s

Real-Time eSS L rJLw sl glad gal 55 O ) MRNA 54
CEA mRNA J,=S o3 S bt a5 31 T 02 A5 e 2 PCR
= CBA YL vl ] Sl ool a8 Wi ool Lasids
ezt Ly aily pl Sl e ol iz ()50 5 sad e ailS
Gt acalllas ol slaasl s ls il Tkeguchi aslas
55 CEA 05 GmMRNA S slies s 511, (p<e/v ) (gols e
Mo 513l 5 IS 33 e Ol il 5re 5 Jams 055 (Sladsad
s 3l ol 48 puls basl ool sl 0L sdas Ol e 4
S, Cplin (ad S, 8 Ol o (555 "“Flatmark , “Dong
4y CEA 03 VL Sl Sl 5 Coolastt S ¢ 550 0l
53 slslies oo Lasiis Cogr eslinal LB Sile se s Olge
Ol o3 Al s edone Ol e 4 Sl 3131 Ol sl o 5 055
O3 53 Cde ladssad o 53 e (S15 g D] anlllae
o b a8l al S a3 (ol Al L Ol ko 5 s
5 LSS Ol o g5, o idiss aalllas iz 1 ol S
ol s Lo ol angy S5 opl by sl Cplie el Ol
S3 el pime Sl gladdn s & a5 ol 3B anlllas
=l Ol e e 4Kl s (a3 (ole a iy Jl
el ol a8 sls Lasiis g olen 4l e o 1) el sk
o 3 el A (ol gl ol e 53 oS (o3 31 s S 2
Oy 4S sl Ol L aadlas .S 0 S Wl S8 slialie 55
S s il 38 Ol e 5 05 slai g
S 00 doys 3l s s s (gls sme M| CEA O (GmRNA
Lgs 5 AV Olgsenal 520 55 YV Jaes O )5 CEA (gl 5 ke
sl 03 55 s CEA 545 b 5l & el 55 58 Oljlews SIZAY s
s oS el Sllls 3 gine 3l S S " Berois asdlae s Ll
Oty Oy 53 Ol il sre o 5 05 S 2 o0 Slwlins S
dw ame Ot 3 CEA (Gl oo (sladisad Ao ys ol anstls
V0 s e sladisad IS 55 5 o35 Y Ol ssnal e 53 ooy
53 Dol 035 oo CEA 3525 B3 51 4l 55 8 Ohle 51 Ao
4 CEA MRNA (gl Ce BM a0 g0 Citn o 5 andllas 0yl
SLasaSS L goiate Sldllas 4 81050 e 55 PB 3 450
53 Sl a0l v s Sliulies oo aseis (sl il

Slaallas 0 2SU bl Lol a3 8 & sm Ol et 50 L O g5 4 gl

Mo o181 Ol gl 330 5 Jaes 055 (slad s ;5 CEA mRNA
ol A ) Jodr 3 IS sba (soley il lad> e o
IV S IIL T glaad> o 5 PB (slaas i 55 S sliw il .o
e BM glaasgad 5o 500 s YO Moo Ll 5 5w olany
G olal JUT J5 sl o (SO0 s¥ere XYer LSS
e SLadl 503 55 CEA MRNA S 15 55 1) (gols sne bLS
olis olen il gladl> 0 3 Ol Jaes O Ol o]

A JKEp=2 /MY 5 p= /YT 55 a) sl

&

==

DNA sRNA S jesi 5 S5 Real-Time RT-PCR

3DNA s Coolal YU LS LPCR I 240 a5 Wil o
05 & e 20kl omie 3l ealizad b ab oo 50T VL il
sl i Gl e a1y Of aeus slas Ol e i 55
—L& (post PCR analysis) S 51 e 5L Sl iss 4ol ele
Real-Time PCR oo stz 31 Jguame 30T sl 55585201
Cte gl alol 5 (S5 0T Jlatml ol 45 358 0 s
SLiSS 03 Sag 5 bl anlllas ol Gida das o 2alS 1, L3S
&l,— TagMan 5 ,— Ll  Quantitative Real-Time PCR
e 5 sl 05 Sk sed )5 CEA MRNA S (lpe o
o S5 ol 3L o sdme Ol o 4 Shies 3131 Ol gzl
S S a5 Bl 5B eid Ol cos andllae )l s el
e s s 05 glaas e 53 |5 CEA MRNA Sl e =
sdd osly Qi L das yasell edas Ol o 4 Dluwe 5131 O gl
51,80 Ol el she 5 05 450 3 CEA MRNA [ 25elil oS Sl
S adsl SOl S Ol w4 Lil5 e JUB o ol s 4 Y
edle s g e Ol ol 3 Sl U 3se i
03 ekt e oy ad e Hsa pde b sl it
A (LB ) SLaOb 4 Sl Sl 3 Ol il 520 5 05
shils Seds b5l 50 e paims Ladsha slaes &S Ay o
it Sypas Sl s sl S sl oLis Cote i o Canl
Oty Ol s ay D 5l 31 55 55 Oljn b Olpnal 5aa 5 o
s 5 g CEA 03 Spoliasl s ol o 7PV s s bl

wdxs Ol v a5 Sl 5131 Ol gl 5 5 055 (slad sed ;3 CEA

VAR GbT A oylass FV 0,50 451 (Kiip pale olKiils o S5y 0uSCiils aleo



I32% Dardaei Alghalandis L. et al.

Sladshe ssam oo S b J S SOb S LS
s 4 edme Ol s as S ol 31 Ol sl 530 5 O 0
g a3l a5 3l e sad e B xS Al asis
Dis i S5 5l Sosns slad s 8 bl 1L s pa
abis S i 3l a3l S Wy liia 1 ol e

el © Oluabl o Ll o lnlie s Son gy 2 g Olo o
s il S s 1) LT sleslinad 5 Jol>

References

1. Pantel K, Riethmiiller G. Micrometastasis detection and
treatment with monoclonal antibodies. Curr Top Microbiol
Immunol 1996; 213 (Pt 3):1-18.

2. Wu CW, Chi CW, Lin WC. Gastric cancer: prognostic and
diagnostic advances. Expert Rev Mol Med 2002;4(6):1-12.

3. Kufe DW, Pollock RE, Weichselbaum RR, Bast RCJ, Gansler
TS, Holland JF, Frei El, editors. Cancer Medicine. Canada,
Hamilton: BC Decker Inc; 2003.

4. Khan J, Wei JS, Ringnér M, Saal LH, Ladanyi M, Westermann
F, et al. Classification and diagnostic prediction of cancers using
ﬂ:ne expression profiling and artificial neural networks. Nat

ed 2001; 7(6):673-9.

5. Kim JM, Sohn HY, Yoon SY, Oh JH, Yang JO, Kim JH, et al.
Identification of gastric cancer-related genes using a cDNA
microarray containing novel expressed sequence tags expressed
in gastric cancer cells. Clin Cancer Res 2005; 11(2 Pt 1):473-82.

6. Yaghoobi M, Rakhshani N, Sadr F, Bijarchi R, Joshaghani Y,
Mohammadkhani A, et al. Hereditary risk factors for the
development of gastric cancer in younger patients. BMC
Gastroenterol 2004; 4:28.

7. Yazdanbod A, Arshi S, Derakhshan M, Sadjadi A, Malekzadeh
R. Gastric cardia cancer; the most common type of upper
gastrointestinal cancer in Ardabil, Iran: an endoscopy clinic
experience. Arch Iran Med 2001; 4(2):76-9.

8. Racila E, Euhus D, Weiss AJ, Rao C, McConnell J, Terstappen
LW, et al. Detection and characterization of carcinoma cells in
the blood. Proc Natl Acad Sci U S A 1998; 95(8):4589-94.

9. Kienle P, Koch M. Are "micrometastases" of the peritoneum
equivalent to distant metastases? Dig Surg 2002; 19(6):453-8.

10. Tkeguchi M, Ohro S, Maeda Y, Fukuda K, Yamaguchi K, Shirai
H, et al. Detection of cancer cells in the peripheral blood of
gastric cancer patients. Int J Mol Med 2003; 11(2):217-21.

VIAA GUT A 0, lais BV 0,908 3l (K psle oy o ity 0aCiils alono

! ,— TagMan Quantitative Real-Time PCR oSG, =
5 e O sladised 53 Olajen sbay sl Son ol
el 5l 4 K s sdae Ol e a0 Dz 51 31 O gzl sae
a5 O o3 el ke GHse s sad b o BLIE S Sl
S Dl a4 5L T Soliabie fodlty ooy 5 Ol gl
S Lo 5 i Sladipod Sl slinal romen 503 28
CEA 45 53 0liss Lo andllas « JS 55 550 357 5 Olla ke 513

11. Janni W, Rack B, Lindemann K, Harbeck N. Detection of

micrometastatic disease in bone marrow: is it ready for prime time?
Oncologist 2005; 10(7):480-92.

12. Kienle P, Koch M. Minimal residual disease in gastrointestinal

cancer. Semin Surg Oncol 2001; 20(4):282-93.

13. Miiller P, Schlimok G. Bone marrow "micrometastases" of epithelial

tumors: detection and clinical relevance. J Cancer Res Clin Oncol
2000; 126(11):607-18.

14. Johnson PW, Burchill SA, Selby PJ. The molecular detection of

circulating tumour cells. Br J Cancer 1995; 72(2):268-76.

15. Ordofiez C, Screaton RA, Ilantzis C, Stanners CP. Human

carcinoembryonic antigen functions as a general inhibitor of anoikis.
Cancer Res 2000; 60(13):3419-24.

16. Cote RJ, Rosen PP, Lesser ML, Old LJ, Osborne MP. Prediction of

early relapse in patients with operable breast cancer by detection of
occult bone marrow micrometastases. J Clin Oncol 1991;
9(10):1749-56.

17. Alvero AB, Burtness BA, Ercan AG, Sapi E. Improved method for

the detection of cytokeratin 19-positive cells in the peripheral blood
of breast cancer patients. Lab Invest 2004; 84(5):658-61.

18. Xu D, Li XF, Zheng S, Jiang WZ. Quantitative real-time RT-PCR

detection for CEA, CK20 and CK19 mRNA in peripheral blood of
colorectal cancer patients. J Zhejiang Univ Sci B 2006; 7(6):445-51.

19. Flatmark K, Bjernland K, Johannessen HO, Hegstad E, Rosales R,

Hérklau L, et al. Immunomagnetic detection of micrometastatic cells
in bone marrow of colorectal cancer patients. Clin Cancer Res 2002;
8(2):444-9.

20. Berois N, Varangot M, Aizen B, Estrugo R, Zarantonelli L,

Ferniandez P, et al. Molecular detection of cancer cells in bone
marrow and peripheral blood of patients with operable breast cancer.
Comparison of CK19, MUC1 and CEA using RT-PCR. Eur J
Cancer 2000; 36(6):717-23.



Tehran University Medical Journal; Vol. 67, No. 8, Nov 2009: 542-548

Development of a quantitative Real-Time PCR for micrometastasis
detection using CEA in peripheral blood and bone marrow specimens of

Dardaei Alghalandis L'
Shahsavani R
Ghavamzadeh A2
Behmanesh M.
Aslankoohi E.?
Alimoghadam K.?
Ghaffari S. H.>*

1- Department of Genetics, Faculty
of Basic Science, Tarbiat Modares
University

2- Hematology, Oncology and BMT
Research Center, Tehran University
Medical Sciences

3- Cellular and molecular
department, Khatam University

*Corresponding author: Hematology,
Oncology and BMT Research Center,
Tehran University Medical Sciences,
Shariati Hospital, Tehran, Iran.

Tel: +98-21-84902665

email: shghaffari2000@yahoo.com

gastric cancer patients

Received: June 23,2008 Accepted: January 26, 2009
Abstract

Background: Gastric adenocarsinoma is the first leading fatal malignancy in Iran.
Despite advances in novel therapeutics approaches for gastric cancer (GC) patient,
tumor dissemination via blood stream to distant organ is still the major cause of death.
Therefore, there is urgent need to establish sensitive methods for early detection of
disseminated tumor cells in peripheral blood (PB) and bone marrow (BM) specimens of
gastric cancer patients.

Methods: In the present study, we use Carcinoma Embryonic Antigen (CEA) as a tumor
marker and Glyceraldehyde 3-Phosphate Dehydrogenase (GAPDH) as an internal
control to detection and quantification of disseminated tumor cells in PB and BM
specimens of affected individuals. Total RNA was extracted from AGS (gastric cancer)
cell line and CEA and GAPDH fragments were generated by reverse transcription. The
amplified fragments were cloned into pTZ57R/T vector separately. Double cloning of
these genes has done into one pTZ57R/T vector. Serial dilution of this recombinant
plasmid is used to construct standard curve, each containing a known amount of input
copy number. Total RNA was extracted from BP and BM specimens of 35 GC patients.
cDNA of the specimens were synthesized by reverse transcription and subjected to
Quantitative Real-Time PCR (QRT-PCR).

Results: We developed a highly sensitive and specific quantitative PCR for CEA and
GAPDH using Real-Time PCR based on TagMan technology. CEA mRNA was detected
in 23% of PB and 20% of BM specimens. There was no CEA mRNA detecting in control
group.

Conclusions: The QRT-PCR for CEA can be a useful technique for detection of
micrometastases in the PB and BM specimens of gastric cancer patients.
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