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Detection and Clinical Significance of hMAM mRNA-positive Circulating Tumor Cells in
Early Breast Cancer
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Abstract: Objective  To study clinical significance of the presence of hMAM mRNA-positive circulating
tumor cells in early breast cancer. Methods Peripheral blood was obtained from 50 early breast cancer
patients after surgical removal of the primary tumor and before the initiation of adjuvant therapy and ana-
lyzed for the presence of hMAM mRNA-positive cells using a nested RT-PCR methodology. All patients
were followed up. 20 healthy individuals and 24 patients with breast benign lesions served as controls.
Results hMAM mRNA-positive cells were detected in 26. 0% of early breast cancer patients, 4.2% of
breast benign lesions patients, but not in healthy individuals (P = 0. 025, P = 0. 012 respectively). A
higher incidence of hMAM mRNA-positive cell detection was associated with overexpression of HER2 re-
ceptor on the primary tumor (P =0. 037). 8/13 (61.5%) of early breast patients with hMAM mRNA-
positive cells relapsed during the follow-up period (P = 0.004). Detection of peripheral-blood hMAM
mRNA-positive cells was associated with reduced median relapse-free interval (P = 0. 002). Conclusion
hMAM mRNA is a specific and suitable molecular marker for the detection of circulating tumor cells in
early breast cancer. Detection of peripheral blood hMAM mRNA-positive circulating tumor cells might
have an important predictive and prognostic value as a marker of relapse and poor clinical outcome in early
breast cancer patients.
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Table 1 Primer sequence and RT-PCR product
. . Size of PCR
Gene 5-3" sequence
product
hMAM
F1  5-GAAGTTGCTGATGGTCCTCATGCTGGC3'
R1  5-CTCACCATACCCTGCAGTTCTGTGAGC-3' 325bp
F2  5-CTCCCAGCACTGCTACGCAGGCT-3'
R2  5-CACCTCAACATTGCTCAGAGTTTCATCCG -3 201bp
Bractin
F 5’-GTGGACATCCGCAAAGAC-3’
R 5’-AGCACTGTGTTGGCGTACAG-3’ 301bp

1.3 #$2HL RNA

FhHzs S % bk 5 ml(EDTA $188) , /A% T
BeE B V59 . AR IR S B 1k B2 K 1 Rz 4l S
Yu o SR /NI P FE 2T 40 6 S 5 ok i 4T 40
=80 CIRAEMMITIE., Trizol iI5F#H2EL RNA, #

TR 2R 1 A A0 5 RNA ¥k B2 4l B, A260/A280
FUAET. 9~2. 1, 2035t A B I i ik 1 i 5
1.4 HzL RT-PCR ¥

(] s 152 25 11 % R B A X R B A o) i (MICF-
7). RT-PCR JZ A ZH 50 pl , H 5 X RT-PCR
buffer 10 pl, 10 mM dNTP 2 ul, RT-PCR Enzyme
mix 2 pl,5 X Q Solution 10 11,20 M #1451, 5 pl,
&L RNA 500 ng, PCR JWARZR K 25 pl, Hirr 10 %
buffer 1 pl,2. 5 mM dNTP mix 0. 8 ul, Tag DNA %
A0, 3 pl, 20 pM 5[ $1450. 3 pl, DNA LA 100
ng, RT-PCR W Z%1.50 Cii%E 5% 30 min, 95 C
15 min K35 9055 St i, 95 “C A8 25 5,58 CiE k
255,72 ‘CHEAf 25 s, 40 DMEER, 72 CHEH 10 min,
PCR )3 Z:%%:95 °C 3 min, 95 ‘C7ZE{E 25 5,58 C
Bk 205,72 ‘CHEM 25 5,35 MEH, 72 °C ZEfH 10
min, B-actin KW S%L:50 ‘C 30 min,95 “C 15 min,
94 °C 305,52 °C 455,72 °C 1 min,35 MEH., B
KRS el 2 Yo B A B I F Uk  FH B R AR R
gi4n M, hMAM 50 RT-PCR ¥ i |- In-
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1.5 By
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1B i — R BV B ] 0E , B 7 28 2007 48 7 A, Bl
VilFa] 3~43 7, sz B D5 I ] 20 . % 309 ab i
11, JR g Kk 4 ), Ao B o AR AT
1.6 Stk

K SPSS 11, S AF A7 B b 38, e A 4% 41
FRPRC PR RBH ¢ K550 sk Fisher # U1 %
B, )5 % B Kaplan-Meier A 77 43 ¥1 M Log-rank
FEEEA T s LA P<<0. 054 b 22 54 Ge i T2 38 LI
BohRiE

2 #R
201 LR R A I A A% 40 hMAM mRNA
(263K S 551 R BRARRAE G &

HME AT A B-actin 347~ 147 301 bp 4%
5 P RNA SERME AT, UL 15 21 i A A% 20 il
hMAM mRNA, # 3 RT-PCR § 3 r= ¥4 201 bp
5ty s P IESE , ULIE 2.3,

UL A 3 A0 R A A% 4 e hMAM mR-
NA FHH R o 26.0%, 5 K P 208 % W B &
(4.2%0) fEFAKEIEE (0 L, ZRAEGIE
SRR P=0.025;P=0.012) , L3¢ 2; K%
SRS A 2R3 CTNM 4330 B /DN ik B 25
FEARDE B oAb HER 2 AR AL | ITE CA153 JKF
S MTE CEA AR I (Gl P=>0.05) .1
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Figure 1 p-actin mRNA expression in Peripheral blood cells
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Figure 2 hMAM mRNA expression in peripheral blood cells
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Figure 3  Validation of hMAM nested RT-PCR products by sequencing
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Table 2 hMAM mRNA expression in peripheral blood cells

Groups n  hMAM mRNA +
Healthy individuals 20) 0/20C 0%)

1/24(4.2%)
13/50(26. 0%)

Patients with breast benign lesions 24

Early breast cancer patients 50

2.2 FLAEL R B9 S S A

13 41 JE 1A 4% 40 8 hMAM mRNA B
HH 8 BI61. 5 0 BT E K ER, SPITER
HHEL. ZRA G EE (P =0.004), WL 4,
Kaplan-Meier 5387 755 o BHE 835 b 7 JC iR A A7 10
(median relapse-free interval) H & FF A% (P =
0.0026), VLI 4,
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Figure 4 Relapse-free interval in the positive
and negative patients of hMAM mRNA marker

in peripheral blood of early breast cancer pottients
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Table 4 Incidence of clinical relapses in early
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Table 3 Correlation between detection of hMAM for

breast cancer patients according to detection
of hMAM mRNA for circulating tumor cells

Clinical relapses

Groups .
circulating tumor cells in peripheral blood of early breast n % P

hMAM mRNA postitve(n =13) 8
hMAM mRNA negatitve(n= 37) 7

HZ HER2 1 Rk AR I B E 1T IRIT I EE S % 15

cancer patients and clinicopathological characteristics

hMAM mRNA (%)

Clinical characters n n P

0. 004

Patients enrolled 50 37/50(74.0) 13/50(26.0)

b FATHEER B RIFLIEA A hMAM

Age, years . . N —
g<5: 24 21/24(87.5) 3/24(12.5) mRNA KH‘T@%Q%?E%Q HER2 ﬁi%ﬁ*ﬁi’%m
.5) G . S L g : B & R >
=50 26 16/26(61.5) 10/26(38.5) 0. 054 ﬁ%{T?ﬁii‘éﬁ HER?2 E/JE‘EEE’LH;?(JI*E%EJJ
Mol states TSR A, — R - b T AP S 4
Premenopausal 27 22/27(81.5) 5/27(18.5) hMAM mRNA BIPEAGEN 0 E 40 14357 A 5. i
Postmenopausal 23 15/23(65.2) 8/23(34.8) 0. 191 Je B R R v I IR 5 P A S5 1) Z2 A ELAE
Clinical stage FH 37 R 9 R e A Bl 5 15F (] TR AR ST A 4 e 240
1 5 2/5(40.00 3/5(60.0) W FHUR AT BT T 2L I O 50 A
1 38 28/38(73.7) 10/38(26.3) ﬁ’ﬁ“@?ﬁﬂﬁﬁiﬁ‘m[”]o ¥ 40 5 hMAM mRNA
7 7/7C100.0) 0/7¢0.0) 0. 063 S .y N — F= = 45
o : : P IR S AR AR IR SR LR A LT
umor size
£y s AT gk 2 #“;T?/';go s TR
e s s BOSH A TR BT, RITER
2~5cm 35 25/35(71.4) 10/35(28.6) I FBIFLAR A ST M A7 48 hMAM mRﬁA i
~5cm 7 7/7C100.0)  0/7€0.0)  0.209 PE R R 5 R e M W A X F I M 3 I, 42 7 A )
Axillary lymph MA 4 hMAM mRNA BHP4: AT G852 30 W 255 i
Node metastasis JEAREERZE, [EAEKBE U R AR L
0 23 17/23(73.9) 6/23(26. 1) . 0 S G DR (., 3447 8% A
1~3 17 13/17(76.5) 4//17(23.5) hMAM mRNA Iﬁ@ﬂ’\]ﬂ/ﬂ;ﬁﬂﬂ%%%%*}éﬂﬁtﬂf%
4~9 6 5/6(83.3) 1/6(16.7) N — .
Y ‘ SRS R IR R A1 M 36 235 B S
=>9 4 2/4(50.0) 2/4(50.0) 0.709 " N e A AT 4 .
Histological TR JEPIFR IR 5 A T A0 B g 4 B L K R 1)
Crndine TRIR I REANNLYA 7 OB 52 . o REA7 B T BT 7093
I 8 8/8(100.0)  0/8(0) e NE 2 2 2
i 25 19/25(76.0) 6/25(24.0)
il 17 10/17(58.8) 7/17(41.2) 0.089 S 3k
PR [1] Early Breast Cancer Trialists” Collaborative Group. Effects of
Positive 21 15/21(71.4) 6/21(28.6) chemotherapy and hormonal therapy for early breast cancer on
Negative 20 22/29(75.9) 7/29(24.1) 0.724 recurrence and 15-year survival: An overview of the random-
ER ised trials[J]. Lancet, 2005, 365(9472) . 1687-1717.
. [2] sk, BB 2AIM. 2 bR, . i B Rl K2 AT,
Positive 21 17/21(81.0) 4/21(19.0) 2000 513-514
Negative 29 20/29€69.0) 9/29(31.0) 0. 340 [3] Zach O, Kasparu H, Krieger O, et al. Detection of circulating
HER2 mammary carcinoma cells in the peripheral blood of breast
Positive 26 16/26(61.5) 10/26(38.5) cancer patients via nested reverse transcriptase polymerase
Negative 24 21/24(87.5) 3/24(12.5) 0.037 chain reaction assay for mammaglobin mRNA[]J]. J Clin On-
Serum CEA col, 1999, 17 (7?:2()]5*2()1(). '
Positive 6  3/6(50.0) 3/6(50. 0) [4] Bernards R, Weigelt B. A progression puzzle[ ]J]. Nature,
) 2002, 428(6981); 431-437.
Negatrlve 44 34/44(77.3) 10/44(22.7) 0.173 [5] Braus S, Vogl FD, Naume B, et al. A pooled analysis of bone
Serum CA153 marrow micrometastasis in breast cancer[ ] ]. N Engl ] Med,
Positive 5 4/5(80.0)  1/5(20.0) 2005, 353 (8):793-802.
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