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[ E] BM: B HE 9O it PCR EEEE AN A W bs S0 40 M/ B 19 (cytokeratin 19,CK19) FLERE 1 (human
mammaglobin, hMAM) . /N5 8 H (small breast epithelial mucin, SBEM ) #6101 iR 562 71 & [ﬂlffﬁ%ﬂqjﬁééﬂf]ﬂ@(cimulating tumor cells,
CTCs) I RIME ., 773K 138 FICRT 90 & PCR AN A FLARE 40 Ak MCF-7 i A Widn 9 CK19 .hMAM [ SBEM [ 33k
L, X 20 B e IR T 20 FFLAR RS B3 G BB b1 TR DN LABA 2 CK19 hMAM  SBEM TEAME Il 5 (14 LAt 3
SKAKF K 94 1] AR LIS 2 3 AR LD CK19 .hMAM SBEM 351500, 458 . AFLIRS 40k MCF-7 ' CK19 hMAM .
SBEM YA %Kik, Ct {HAM 54 13.87,34.47,20.14;40 BXF AL AFEFA 1 FIFEE CK19, 754 1 FlFKi5 hMAM, KK 5] SBEM
Fik ;94 BT FARFLNME B E T CK19 Rk 49% hMAM FikZRK 34% SBEM F£ik* 13%,Bc& CK19 hMAM SBEM FHI:R K
56%, Z5it .38 FZAREY (CK19 .hMAM SBEM ) Bk A B ST 2 it PCR AN FLARIER S Il CTCs AT 5 v A AUkt | [ A
FERPEFFAEAL,
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The clinical value of detecting circulating tumor cells in peripheral blood of patients with

breast cancer by real time QPCR
CHONG Mei-hong, WANG Shui*,ZHA Xiao-ming, LIU Xiao-an, LING Li-jun,ZHAO Yi
(Department of Breast Surgery ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective: To compare clinical value of different biomarkers (CK19,hMAM,SBEM) used to detect circulating tumor
cells(CTCs) in peripheral blood of patients with breast cancer using real-time quantitative PCR (QPCR) platform. Methods: The ex-
pression of CK19,hMAM,SBEM in human breast cancer cell lines MCF-7 was detected by real time QPCR , peripheral blood samples
of 20 healthy volunteers and 20 patients with breast benigh disease were detected to identify the base line expression of CKI19,
hMAM,SBEM. The expression of CK19,hMAM,SBEM in peripheral blood from 94 patients with operable breast cancer was detected
also. Results; CK19,hMAM and SBEM were all detected in MCF-7,and the Ct value were 13.87,34.47 ,and 20.14,respectively ; a-
mong the 40 control persons,one sample expressed CK19,0ne sample expressed hMAM,and no sample expressed SBEM ;among the
94 patients with operable breast cancer,46 (49%) samples expressed CK19,32 (34%) samples expressed hMAM ,and 12(13%) sam-
ples expressed SBEM,53(56% ) samples were positive by combined detection using the three biomarkers. Conclusion: It is higher
sensitivity to detect circulating tumor cells in peripheral blood of breast cancer combined detection using multimarkers (CK19,
hMAM,SBEM) based on a real time QPCR platform, yet specificity was not depressed.
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globin ,hMAM) . /NEE 28 H  (small breast epithelial
mucin, SBEM) & 25 F1 1 (mucin 1, MUCL1) & &4
KA F324K 2 (human epithelial growth factor recep-
tor 2, HER2) 55, 11T 40 i B AT S ot e RLAS
Fa s M LA R e D S BT SR A5, 324 A 1k T
A AR AT LA URRNT SORE S A TS DU LA
HhJE I CTCs , PR 2 s kA 75 125, SR T 214
EYIERARIN , L3R CTCs A8 A SO RN Ry 57
Ph o, AHFFER LI 9t & PCR J7 ik, 4%
CK19 .hMAM & SBEM 3 Ffbralidly , AF5 HAG I ZL
JEAMEANIL CTCs MRURME RIS Sk LU R PRAN (L

1 W&AFE

1.1 s%

2010 4F 9 H~2011 4F 5 H /s EERF K225 —
RfF T8 = B FLIR SRR A B s BB 81287 1) 94 451 7L A
TR A 28~85 % -3 54.5 & RHTIAKS Kl
Bl A 2 B A e A B LA g, SR A T
HENAYY, HIGER R E R 1, T2
CK19 .hMAM SBEM 7£ 1E # A A 3k K F | ik
P& 20 F G R A (AEIR 26~72 %, P14 52.0 %),
DA 20 1 FLAR PRS0 85 (AEI% 28~65 %, T8
53.0 ZO)VERXT IR ARE, B4 2 T RE R
AEANE L 10 ml,
12 7%
1.2.1 314

CK19 SBEM [ NS HBELA B-actin 5 |HS %
GenBank, %] Prime Primer 5.0 1% 1T ,hMAM
1519027 ARG & 22 1Y SCRR T, T 51 40 i 3
HEREIE (P E BV ALK 2).,
1.2.2 tafaAr AL 32

O\ EL 20 B 43 B W (TBD 2 ), Hh R ) 43 5
ANE AR AS BAASZ 4R, N A TRIzol (TaKaRa 23 ] ,
K ) J5 A -TOCHKAR HE A H2 L RNA , HUGH4R
AR LI AR Ak MCF-7 RIS AL , B0 5
BT x 100 MM, 250 5 5 L3, A TRIzol
JE-T0CIRFE#E RNA 4211,
123 MCF-7 @i A7 A RNA #9432 20 % cDNA #)
B

P bRAS IR/ S BEA R RNA R R
H 2 AN RNA VR BEFIZERE, D (260 nm)/D (280
nm) WAH 1.8~2.0, 1.5%3E R EE RS L VK s 28,
PEAT—2505 . cDNA A i 18 0] £ v B Bt
17 (TaKaRa 24 A, HHEIKE ) B 2 wg RNA S 4% Al

R1 94 GIR]FARILARE BE I RRIEFHE

Table 1 Clinicopathological characteristics of 94 patients
with operable breast cancer
I PR B B n(%)
A 2R
Y 25T 38(40)
M5 56(60)
AN (em)
<2 28(30)
2-5 62(66)
>5 4(4)
MREZEEE R R (1)
0 49(52)
1~3 20(21)
4~9 13(14)
=10 12(13)
i PR 7339
| ] 17(18)
T A 51(54)
11 git] 26(28)
RIS
1% 26(28)
24 41(44)
3% 27(29)
i E G
[ 28(30)
PR 66(70)
HER2
[ 69(73)
PR 25(27)
%2 PCRE|#IFF
Table 2 Primers sequences for PCR
AR J¥51(5'—3")
CK19-F TCCGAACCAAGTTTGAGACG
CKI19-R CCCTCAGCGTACTGATTTCCT
hMAM-F ATGAAGTTGCTGATGGTCCTCAT
hMAM-R GTCTTAGACACTTGTGGATTGATTGTCT
SBEM-F GTATCCAGCTACTGGTCCTGCT
SBEM-R CAATTGCAGAAGACTCAAGCTG
B-actin-F GCTGTGCTATCCCTGTACGC
B-actin-R TGCCTCAGGGCAGCGGAACC

F. 515 R: TS 19
40 wl cDNA AR A -20°CTKAE .
124 SFEERAZTEZPCRAKAMESL
SEHY 96 %G % B PCR R FH SYBR Green 1 5,
PCR W 7E Eppendorf Realplex (2 ) 47, Kl
PICHBAT T SIS EAECE SN Cu AL,
i H SYBR® Premix Ex Tag™(TaKaRa 23],
B ) R A T SR 2 e B PCR RV, WA R
IR VAR Z 20 pl,2 x SYBR® Premix Ex Tag™ 10
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ul,50xROX Reference Dye 0.4 pl,cDNA 2 ul, K
ZEIK 6.8 ul, 10 wmol/L _L¥iF & RIS 14145 0.4 pl,
JI 269 :95°CTHAEYE 10 min, 95°CZAEE 10 s,55°C
Bk 15 5,72°C FEfH 45 s, FEFR 40 WK, S3Hriafi il
2,

fdFH 96 FLAREA TIEAT 9O E It PCR UM, R
PRZREL 3 AN E ALK BOFRIE R Cu A, e | 2728
DT A AR E ik, B8R 1 AR
ZAE NS HAME M CK19 hMAM . SBEM AH X% Jit
[ 23K (relative gene expression, RGE)WREN 1,

SRS AE 1 PCR V)5 B & 6 HRZH A
REAH R AR Y (CK19 \hMAM SBEM) B AN | 3 %
PR E A RN PR R R
13 %itssk

IV ] SPSS12.0 B AT AT 2R A0 31,3 A F ks
1 (CK19 .hMAM SBEM ) [ % 2% 5 5% 1 414 Lo-
gistic [FIH4MT, VL P < 0.05 WESFAHSEITHE X,
ANFEIRRED) /A A AR R ROC 4047,

2 &% B

2.1 CK19 hMAM SBEM /& MCF-7 ¥ #9 & ik

45 B 7R ,CK19 hMAM SBEM 78 MCF-7 #1134
ik, H Cu{asrill 13.87,34.47 .20.14; MCF-7
W CK19 £k, HK N SBEM,hMAM 3%k fiv
55, 1 " MCF-7 Hay2E A CK19 .hMAM SBEM
J B FRFEH " B-actin BYY 18 I 2 AR ML
2.2 CK19 hMAM SBEM /& %} B LB AR P 04 & ik

XTHRAINRE , CK19 FHXT L R 35434 R 0.52~
0.89, H4J{E 0.88; hMAM FH X} JL [ 32354010 0.72~
6.88, 1 1.38; SBEM HXI 5L 23504 M 0.56~
2.79, {8 1.04, 18 2 SR T 40 HilXF BEZH ABECK19
hMAM ,SBEM AHX BRI IR 15041, A 1 3G hne: i
B4R S, BH D) BB e N L 3 (%R
% (x = 3s), 209k 3.77 .6.62 3.27 ., 40 Hil%}HELH A
ErRAA 1) CK19 A PHM: AN LR ikl 5.89;
A1 6 hMAM 4 B, AR B KRI85 6.88;
CK19 hMAM SBEM 7% B 2H A\ Ff i 4 S 4 51
9 98% 98% . 100%
2.3 CK19 .hMAM SBEM 725U 55 % 4 91 ) oo o 64
Fik

A 94 B 1 ~ M o] FARFUMR B E P17 T
AR 1. CK19 .hMAM SBEM A9l %E . CK19 AH X} 3
PR3 M 0.42~53.38,46 1] (49%)> 3.77 (V1 45,
BI(E ), A3k PHME ;hMAM AH % 35 P 32 35 43 7 Ky

0.55~509.64,32 1] (34%)> 6.62 (V] 55 H1{E ), Mk
FHE ; SBEM AHXT A 3870410 0.58~20.44 12 4]
(13%)>3.27 (VIS BUE) , ik BHYE . 4544 Logistic
BHH AT R 3 MrEY AR A G2 5 (P =
0.000) ; 734k, 3 MREWI ARG 5 F1(5%),3
ARG LR 1 AN TR R 53 #1(56%) ., 3
R 94 T FARFLARSE B AP I CK19 .hMAM |
SBEM AHXJ BRI ik o3, 2 3 HEAPREY 2 41
PR Wk G 3 s 2 KA A I 2L R g A L I
CTCs U e 5Pk S ORI AT, 45 R WoR B &
iz 1 3 MM (CK19 \hMAM (SBEM ) £ il 45 B A~
PRy 2 iR A BAT S ) B
56% , HAF N 95%,

34 8

R R EAE A AL T IR A A Fisher TA
R LRI — T 4R — Bl A B PR il R B
GEAMUESE T LI A A AT 5% 3% AT DL A A R 99
[ LTI B b T R LR, RIS T s o R
MR HOR WA RGeS RIS SR, 18 FHIAR
A= W 2 4 AR AL A 9% 40 L AK 2% (immunocytochem-
istry, ICC)H AR &% RT-PCR HA , A i 7 H A1 H
MBS A 2 B A, FROA CTCs BE 1%
WM 40 (disseminated tumor cells, DTCs) , CTCs
5 DTCs AIREARER TR R A T567%, Bl
WEFEIIFRGS, . RTTT, T CTCs AR 23+ H g 4
Ji e o S R R R IR AR E MR A, 1245 Ik,
TE CTCs ORI 1T, IF A 2SN REE Rl
%o

SIS E i PCR B B A0 UM S S
PE, e 2L IR A I CTCs #6148 £
Stathopoulou %5 ¢35 33 2 X 5 & 1) 526 X6 3L i g AR
HAME ML CK19 mRNA FIkFEAT 7 IGE , 24X e it
TR it 2t o s (5 DUR0) AT DN E 1 Tk T
mRNA FIk AN IEA RIS 2R 125 2R, Livak F
Schmittgen /7F 2001 4F B SG42 iz ] 224 ki 4T
FEH R AN € R AFAT , Benoy S5l I3 % ZLIR
S HE MR I CK19 mRNA J2 hMAM mRNA #E17
T 5E ; Mikhitarian 55 B3z AR X 2 8 B9 5 32 6
SO B PCR UGB AT 1 AT A ]
FERSE ACH 16T AE 27 3, il FERE 2 2 45
By ACH LI ASBEAT A50Hh S A i 2 8] 1 Ji
WhERE RKIFREST Benoy FIMikhitarian [T
ST SR OO I L BAE AT T AT, RIVKE X BRAL ST
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Figure 1 The expression of CK19,hMAM,SBEM in the MCF-7 cell line

JRMUAR ARG 27 BIfE N L 3 AFFRiERE (x + 3s)
TERE R B 9 U0 o5 B, 45 5 s HLAT 4 1 ek
ENE S

CK19 21 F A bREY, T L
JiRdEE SRR CTCs ARSI AT A 280 , M
PP ILB S, hMAM R F 5 IR AR LA 2
—, F 1996 -4 Waston F1 Fleming™ 1 Je7E FLIR I
S e b M ok | PR IS FL R B 7L s 4

PR B R 2R S ST s LR
St 5 AN I h(MAM mRNA 3k ELA 2 W TS
B SBEM tHARVER MUCLI, FRF78 A MR R
FFLHR 3R AUR S v RS T A L A
St B BE DT B JRd 41 B (isolating tumour cell , ITC) , 7F
PR Z IR WA B S ED, SERoE
J6 2 1 PCR ¥ K N ZLBR 6 40 Jf bk MCF-7
CK19 .hMAM SBEM 23k, Ct {54350 13.87.34.47
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Figure 2 The expression of CK19,hMAM ,and SBEM in the control group
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Figure 3 The expression of CK19,hMAM,and SBEM in the patients with operable breast cancer
PE B B4R A 446 M 2L AR R S B MR IR R = =
Table 3 Difference of detection of circulating tumor cells by different biomarkers

bR U e HERIEE ROC
CK19 46/94(49%) 39/40(98%) 85/134(63%) 0.73
SBEM 12/94(13%) 40/40(100%) 52/134(39%) 0.50
hMAM 32/94(34%) 39/40(98%) 71/134(53%) 0.66
CK19 + SBEM 9/94(10%) 40/40(100%) 49/134(37%) 0.50
CK19 / SBEM 49/94(52%) 39/40(98%) 88/134(66% ) 0.75
CK19 + hMAM 28/94(30%) 40/40(100%) 68/134(51%) 0.50
CK19 / hMAM 51/94(54%) 38/40(95%) 89/134(66% ) 0.75
SBEM + hMAM 6/94(6%) 40/40(100%) 46/134(34%) 0.50
SBEM / hMAM 38/94(40%) 39/40(98%) 77/134(57%) 0.69
CK19 + hMAM + SBEM 5/94(5%) 40/40(100%) 45/134(34%) 0.50
CK19 / hMAM / SBEM 53/94(56%) 38/40(95%) 91/134(68%) 0.76

+ AR B by Rl D B 5/ IR AT — ARl B

20.14, WR AR FEbREYIFRIR 225, 94 Biln] FARZL
Jig s g8 AN E L, CK19 BHME R 49% ,hMAM 1K
Z , N 34% ,SBEM FHMREAR, N 13%, =& W h 1
PERI B 5%, UESE T 98 FHAS [ AR PG 45
T 22 S | R 22 S T B UE DR T e 4 e ) S
[, BRI 2 0 SR B A ol FH AR 7 2R 4 T LA
HMEIL CTCs K, AHFFR B BA X 3 M5
WA (LR AP R I CTCs K6 SR & 56% ,
MRESEPEIEA BEREAR 2R, AR 2R 16%
(15/94) BYA] FARFLIE B Y CK19 2 FH P
hMAM SBEM ¥ R B, X FX#HamE, mT
CK19 FEAEB BEPE T 6, A 25 R B 7
ARHIFGE 7R SERE S R i PCR VA4S 7L M 98
HMEIM CTCs HAT 5 M BRUEE SpE S, IR
6] () FR 9 CK19 .hMAM SBEM #5145 % EL A3 2%
S WA H ] CK19 hMAM SBEM W TT DAt 2542 25

R F) Sl o SR, Gy S BRFL IR SN Il CTCs
K bR AL, 37 B — 2 BT
(&% 30k ]
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