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116 FIFLARSE B 20 (2L AR 45 4k Rityes j s AP IR AK L 5 ml, ) FH %% FE R BE B 000 3 SE B A A M, 3 3 9 it PCR BER
A I ST 5 B 24 ML v 248 £ 211 ( eytokeratin, CK) 19 mRNA KA MR CTC, /3 Hr LB 43+ 5 CTC YR, &
116 BIZLARIE B E H CTC FHEZR 31% (36/116) ,20 I ZLIREF 2 JJe (B g YR kil CTC, 36 ] CTC FHPE A1
thfi; CTC 7K P-4 1.65(1.18, 2.87) 4 MCF-7 4iiffl/2 wg & RNA; 116 {5IFL R 5 3% &2 77 % (luminal % HER-2 33 3
AT basal-like 1) BF 5 FL 43510 62. 1% (72/116) \17.2% (20/116) \20. 7% (24/116) ; % V. 7 (luminal % HER-2 i3
57 basal-like ) CTC FHH:R A4 27. 8% (20/72) 35% (7/20) 37.5% (9/24) , 2R TG 2:2 X (P =0.615) , & W
# (luminal #J HER-2 33 315 #) basal-like #1) CTC AP R F B 47 CTC K451/ 2.1(1.18,3.9) 1.37(1.12,2.12) .
1.53(1.32,2.64) 4~ MCF-7 4iiffi/2 pg & RNA, 2R A GIF#E L (P=0.046) . &5 FLIES 21 RH CK-19 mR-
NA [H: CTC K PAFAE 2R, P27 4 B (A I R S5 Pk vl B 5 B CTC K AE S
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Correlation between molecular subtypes and circulating tumor cells in breast cancer
Li Shichao, Jiang Jun, Yang Xinhua, Zhang Yi, Fan Linjun, Zhang Fan, Liu Jing, Sun Peng, Wang Minghao ( Center
of Breast Diseases, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To investigate the correlation between molecular subtypes and circulating tumor
cells (CTCs) in breast cancer. Methods The peripheral blood samples were collected from 116 patients with
breast cancer and 20 patients with breast fibroadenoma (5 ml of each patient). The mononuclear cells in the
blood samples were enriched by density gradient centrifugation, and then were tested by quantitative real-time
PCR (gPCR) to detect cytokeratin ( CK) 19 mRNA-positive CTCs. The correlation between molecular subtypes
and CTCs in breast cancer was analyzed. Results The positive rate of CTC in the breast cancer patients was
31% (36/116), while no CTC was detected in the patients with breast fibroadenoma. The median of CK-19
mRNA-positive CTC ( expressed as MCF-7 cell equivalents/2 g total RNA) in the 36 CTC-positive patients
was 1.65 (1.18, 2.87). The proportion of luminal type, HER-2 type and basal-like type in the 116 breast
cancer patients were 62. 1% (72/116), 17.2% (20/116) and 20.7% (24/116) , respectively. The positive
rates of CTC in these molecular subtypes were 27.8% (20/72), 35% (7/20) and 37.5% (9/24), respec-
tively, and no significant difference was observed (P =0.615). The medians of CK-19 mRNA-positive CTC
(expressed as MCF-7 cell equivalents/2 g total RNA) of the three subtypes were 2.1 (1.18, 3.9), 1.37
(1.12,2.12) and 1.53 (1.32, 2.64) , respectively, and there was significant difference between the differ-
ent subtypes (P =0.046). Conclusion There was significant difference of CK-19 mRNA-positive CTC level
between different molecular subtypes of breast cancer, indicating the relationship between the CTC level and the
clinical heterogeneity of molecular subtypes in patients with breast cancer.
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T RS g W i BAy B XY Fehm 2557 &
N Z e A KA T3 44K 2 (human epidermal growth fac-
tor receptor 2, HER-2) Fik MM FLIRIE £ & CTC ¥
R BAPE R A, BRI 5T e LI R 2 R 3R
IRV 9 20 B g S8 3 L CTC K Hh 58 45 BH P A8 2 i
B ST e AE R X A FLIR R 45 43 1 A
i, A b — 5T o A LR R 45 A v CTC
A IMABE S M B SR A AE 25 5, 25 WAL CTC K
25 5 HABLR () 9 5 45 Jy o2 15 BAT B/ A 46 Inl
25 475¢ 62 B PCR ( quantitative real-time reverse tran-
scription-PCR, qPCR ) B A I 41 J] 1 48 i #7125 141 ( cy-
tokeratin, CK) 19 mRNA F KRS N B Rk CTC
WHITEZ " o AFTEHE 116 HIZLRE B SN
MK L, ) FH %2 B B B0 v R AR A A L 3
qPCR HAAG I BT 3R A Al Hh CK-19 mRNA ik
FRVERY CTC, W18 ZLR e 43+ 0 B 5 40 il CTC
ARG

1 HRSH®

L1 —f&5H

S AP R A VY g BRBEFLIR PR ho 2010 4R 2 H 2 2011
A5 AGATTFARIGYT FLIE B 116 ), A4LEE [t 2
1 Uk FLARE CTC AE RS W L M &2k 5% A8 9 AT IR It
FRAFFE ( ChiCTR-OCH-10000859 ) , ¥ k4ot |, v 418 48 (27 ~
75) % o & NBURE R LS, 25 04 28 Il s F AR DD B br AR 35 4
FIER IR AT, e 41 AL S-P 3L A6 ME 38 3K 32 4K (estrogen re-
ceptor, ER) 28 & Z & ( progesterone receptor, PR) Fll HER-2
FEIRTEIL , R 2 [ I PR IMEg 2% 2 F 38 o B2 R 22 s Bofi
A FUIE ER/PR G ALK o PPAN ER FI PRORDL,
HercepTest 343 R 5% " 3P4l HER-2 3 1R 0L o 44 I [ B 4
JiE IR ( American Joint Commission on Cancer, AJCC) (2002 4E
55 6 L) FLIR S I DR 23 S AR v XS S8 3 AT TNM 2340 s PR s 34
PR 1o AR T ARG T B9 20 {51 L B £ 2 Ao 26 & 50 bk
MAERBIPEXT R, B3 ISR AR A A 2448 2 A Rl 2, A
WFIE 7 AR5 U A IR Be AR B 2 B ot
1.2 RIBMBAEF 5T o By irfk

ARLgi Carey 45 (RBTIHG FUIRIE 531 4 B 437 8 s I
B RUFLRIE (luminal ) A B[ ER ( +) 1 (=) PR( + ) H HER-2
(=) ] b B R 98 (luminal ) B BI[ ER ( + ) F1 () PR
(+)HHER2( +)] HER-2 i FiEM[ER( -),PR( -) H
HER-2( +) | JEJRANEAE (basal-like) B[ ER( — ) ,PR( - ) H
HER-2( -) ],

1.3 &K H 5%

NI 20 53 B Ty B A 28 B 7 iy, TRNzol 42 1
RNA $2H [ b5 RAR A AL BHHCR B2 R] (DP405-01) ], Rever
Tre Ace-a-ifi % 5% 7] & ( H 2 TOYOBO /A #]) ,2 x Tag PCR
Master Mix (At 50 RARAE R ABR/A ) ,SYBR Green Mix( H
A TOYOBO AH])) o ik # 250 Hl (72 E Eppendorf 24 5] ),
PCR §"##44% (£ [# Applied Biosystems 2\ 7] , GeneAmp PCR Sys-

tem 9700) , 3Z i 3¢ ) qPCR 1% ( € [# Applied Biosystems 23 ) ,
Real time PCR System 7500) , 507 5E 5 4% 53 & G5 ( 35 [H Bio-
Rad A ] ) , AKX (3£ [E Bio-Rad A ]) o

F1 IERFEFES CTCRIMX R
FRBIEL CTC FAtE )

I AR ER R 3 (%) (%) X P{E
JEPET 116 36(31.0)

EEEY TN 0.187*  0.666°
245 25T 74(63.8) 24(32.4)

$2t )5 42(36.2) 12(28.6)
R R RN 3.41¢ 0.328¢
T1 42(36.2) 10(23.8)

T2 65(56.0) 24(36.9)

T3 7(6.0) 1(14.3)

T4 2(1.7) 1(50.0)

R Z R RDS 3.292¢ 0.354¢
NO 55(47.4) 13(23.6)

N1 32(27.6) 11(34.4)

N2 22(19.0) 9(40.9)

N3 7(6.0) 3(42.9)
TNM 4331 3.956"  0.047P
I 24(20.7) 3(12.5)

Il 61(52.6) 21(34.4)

il| 31(26.7) 12(38.7)
ER R& 1.012® 0.3142
FFE 66(56.9) 18(27.3)

A 50(43.1) 18(36.0)
PRORZS 0.016% 0.9012
FFE 59(50.9) 18(30.5)

BRI 57(49.1) 18(31.6)
HER-2 ks 1.4270  0.232¢
- -+ 78(67.2) 27(34.6)

o~ 38(32.8) 9(23.7)

a: BRI A ;b &KHA R P48 ;o Fisher bt & ik
1.4 SEEIix
141 ZEHEBELEESECIC  BURES 1 AR
BEEF KSR I 5 ml, 555 Hanks YR REIRS], 18N E A
IREANAE W (5 ml) JZT Lo AKF2.0HLE R T 4 000 1/min
B0 20 ming WIORIRAL A A 002, M A 5 ml Hanks
PR 2 (K 2 000 r/min, 10 min, Z i) , & T R A RECRAT
FrgE—AHail
1.4.2 ¢35 PCR #l CK-19 mRNA 3k FHPER CTC
AR PR ARl A TRNzol 377 42 B 4> ifil 5 RNA, RNA 4h 33
FRUIETC RNA J 2514, S I RNA RA77E - 80 CAH . MR
L AN 43 66 E TR 260 nm J2 280 nm W G Y He A LA
7E RNA i df it i PCR {G#F4T RNA 3% 5% R4
FIE UK 2 ng RNA fE R AT 4 3 300 5 5 il cDNA, SR H
SYBR Green-1 Y& i} (4 28 6 1 & PCR 7 A & 4 1 CK-19
mRNA [RIEEI . BT FEASE Z R 3 ¥k, 45 LB E, [F
AR Y 22 2L B-actin LIRIE PCR L RkR, HH9ERE CK-
19 5|9 Primer5. 0 3k AF3 1T, LR T FG B, NS H
B-actin 5| ¥ RIS £ 42t CK-19 mRNA {514 5'-
CCCGCGACTACAGCCACTACTA-3', i 4 5'-ATGAGCGTG-
GAGGCCGAC-3'; B-actin | 78] ¥ 5'-ACCCCGTGCTGCTGAC-
CGAG-3', FiiB1 4 5'-TCCCGGCCAGCCAGGTCCA-3' . #iE
it PCR WK R BN 20 wl, 446 2 wl A6z cDNA, L5 14
0.5 ul, F#E519 0.5 wl,2 x SYBR Premix Ex TaqTM ({5
SYBR Green 1, Taq fiff Mg’ " dNTP) 10 wl,ddH,0 7.0 ul, fZRi
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A ARE B E N 94°C FALYE 5 min, fEFRILFE N .94 C
AEPE30 5,63 T 30 5,72 CIEM 30 s, 5 30 W KT
IO 285 SR AT VA A I 2 e AT ARG 96 7 48 o S 1k K 5 1) — R Ak
JEAAEAE(60 ~95 C,0.1 °C/s) . K T % CK-19 mRNA 355
B PCR SR S5 AT B AIHT SR H 1 x 10° A AL MCF-7
AMMAE ) 5 RNA AR £ DA 2 pg RNA il b i
SR BUT cDNA JFAE 10 A5 46 B #5 BE (B 1 ~ 10 000 /7L J5t 988
MCF-7 £ AE ) cDNA) U B cDNA 2wl SRt il 1 bk
W2k, LI%E2 g 8 RNA XJ 7 9 MCF-7 20 i S fL 8 3 ik 45
OyfnArh CK-19 mRNA BI{ER) CTC K H AT Pk 16
TR BRA T RE 0. 9/2 pg, BILL=0.9/2 gy CTC 5 #4 BH 1
TR ()
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B
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MCF-7 4 x40k
A F 3B ARl L
B 1 #RA&EmR(MCF-7 4f) CK-19 mRNA "1 #h 2% & dR A fh 2%
1.5 %it5 &k
K H PASW Statistics 18 84, B IE A0 40 A9 B RR
Mann-Whitney ¥4 5%, Kruskal - Wallis £ 5 , TH80% 8 % H Xz
R, 24 1/5 DL g IR EUN T 5 Bk A Fisher Y] 4%
ok, B RLL P <0.05 HESFAAS I FE L,

2 HR

2.1 WAERAY G fa e B L

20 {51 7L AR 7 2 B F 2 AM R I CK-19 mRNA Rk ¥4 [
PR, 116 fZL AR 8 PR A 36 1] CK-19 mRNA ik £ [
PECIE 2)  BIPESR K 31.0% , R4 L 22 R A ST X (X =
8.441,P =0.004), 36 il CTC [HM: & Fnydh i CTC /KN
1.65(1.18,2.87)/2 pg. 4347 116 4120 B i i 35 CTC far il 45
I 555 U R 95 B IR 3R A AH OGP, CTC PR 5B E H &4k
BRI O B ARSI ARAAE, AL 5 Mg TNM
STIAHOC, SRR G, CTC Aar i FHAE 28R 55 (P = 0. 047 ) o K]
ER PR HER-2 £iRRA CTC FHMERA 22 57 oG ik s
e

YN L

R EE
A3 3G & B R A £
B2 SpEM#RA CK-19 mRNA 3738 i 28 2 74 7 i 2%

2.2 AR FRAEHGHH

YA 116 GIFLIRIE 4 45 43 F T AL 43 A 1 L - Tuminal
1 62.1% (72/116) \HER-2 i3 3k % 17. 2% (20/116) | basal-
like % 20. 7% (24/116) , H: 1 luminal A %I 46. 6% (54/116) .

» PN

luminal B %1 15.5% (18/116) , WL 2,
F2 116 BIELBRERRS FIENSH K CTC & HI1ER

R T CTC 5
ey Iﬁ% ;&(fﬁ/ﬁ: & P (MCRTaE P
/2 pg i RNA)
Luminal %1 72(62.1) 20(27.8) 0.972  0.615a 2.10(1.18,3.90) 0.046D
Luminal A% 54(46.6) 18(33.3) 2.32(1.36,4.30)
Luminal B&  18(15.5) 2(11.1) 1.03(0.96, —)
HER2 #) 20(17.2)  7(35.0) 1.37(1.12,2.12)
Basal-like 7 24(20.7)  9(37.5) 1.53(1.32,2.64)

a: & /R#E H ;b Kruskal - Wallis #8

2.3 KRR SF AR JEER A G fa oA o oL e re

116 il 9 B3 luminal %Y (4235 luminal A 7 % lu-
minal B %) HER-2 i 3 ik &I fil basal-like ZIA{ i CTC ¥ FH
PR 2 s, £ WAL [H) CTC FHMER L4 R TG4 2
Lo 36 5] CK-19 mRNA 33k FHM: 19 28 5 45 43— W AR I P A
CTCHnZ: 2 iR, ZERIWREGRBEARIFEZHE X (P =
0.046) ,

3 it

FUBREE £ 017K b A i B e T, 2 1 b gg
Or T RIRZES o R GE AT LUSE IRy MR Sk
LRI PRI R S B R X — 4R o, I A FfvRg 23301 14 1
AL G IR R R LU R I 1 150 B W A4
SN YIS AT AR A . Perou 45 S H L R A
BANGZUIE 73O 4 A MBS, RV i 80 OF L R
B HER-2 i RO BRI R A MORE B . e, W62 A
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FEIAWITRA , LI 09 70 10 B A5 31 i — 2D iy 4
PERE Ak R LR 7 T R R e R R T
BR S FURE AT B H Yu 25" BF5% & 3, FLIRE
I3 R AR A7 7 T 9N RE, 12053 7 2 45 )
FEE TP E A SR R . EN R S5 B
T 1280 FLARE B 0 o T AL 3 A S5 & B, basal-
like Y HER-2 i3 ¢ 35 AY Al luminal &Y% BR 95 20 50 o5
20.9% 23.2% F155.9 % , ASWF5E 116 | EE P&
FIFI (5 HE A5 basal-like %1 24 4] (20. 7% ) \HER-2 i
FE3R7 20 15 (17. 2% ) FI luminal % 72 5] (62. 1% ) ,
Hrp luminal A %Y 54 {5 (46. 6% ) \luminal B 7Y 18 i
(15.5% ) , 5 SCHRHGE LU AR T . 1 20 2 EIE T
AN 6] = S8 198 L B i DA AR 1 S AN [k 7 7
SR 3Z7 R R RS A RAR R sk, H AT
LRI A5 7Y 22 [B) 9 208 2 S B 245 R Mg e PR
S FVE R UIHL I 52 e B TRA .

LRI A L B e T B BT R AT 1 D Rk R
HESRLME RGN A MIEA RS AETIEAR
RO CERE X0 A5 N B U R L SRR AR R
JEE R FERREE R LI RIS &
PR, K 7L A g £ 3 A0 R I CTC X Jirb g i 114 ) or 2
AEES L. Cristofanilli %> K1l 177 {51 IV )
FLIE B E AN I CTC, & BLIRYTFHT CTC=5/7.5 ml
HHE WA JCgR 3k B ( progression-free survival,
PFS) F1 5 4= 72 8 (overall survival, OS) 3 H] i 45 F
CTC <5/7.5 ml pEEH (2.7 NH vs 74H310.1 ~H
vs 18 ™). #— 51t M CTC mIfE PFS
I OS fy 2 S U 5 b5 o Tgnatiadis 252 45300 T ~ T
WFLIE B (n =444) SRR CTC, 45 kM5
CTC FIPEE A AHLL, CTC BHM: B E 1 R R R & Az
KFEFL 2R I 2T 5 TCe A T2 ( disease-free survival ,
DFS) F1 OS &b 4, i — 20 % T CTC 765 b 8
i J 77 T AN EL

ARG TNM 4300 FL IR 2R 35 CTC [HA: A
], 43 B, CTC PR By, 25 S A Geit# 3 L,
$&7R CTC 5fiyEg TNM S ZIAHOC, TS 8 H H &
ARAS IR I/ IN bR B S RS B R A2 AR SRR G R
PRPR R TG b 2 AE DG o LM ELAT Y 2 I PR S o
PE, £ 53 W ARVHUS EAT B I 22 1), 3X AT e 45 0 2 i
T8 240 BRI T A I P ARE 2R S B B A G BT — 1Rk,
AT — 2550 Hr 2L 5+ 0 BU[A] CTC Z R B C &R .
45 B4R HER-2 33 3355 H basal-like %If) CTC FHE
H)E T luminal B (B2 R AR A SR, 5
S RAEA T ISR A B T — 20 W 45 S A8 i g
SHMOA TS A MAEZR Y 22 50 I3 — 7 T, 38 2ok % 2L o
H IR CTC 3 H iy b &k 3, R4S HER-2 1l ik

HIFN basal-like U] CTC BH MR 345 T luminal % {H
X 2 A ALY CTC % H HIK T luminal A9, H 225 B
AR o 3X 2 PP ) g 4 i R R S A=
L RE T T ey, P A A T S 1 A D e R O v A
I, BV 58 5 A I %) 240 P25 H 3D AR X RS ) e B
I B R Lt R BUR A Bz Kb 2 B8 A2 1 LSS
o AR AL, (R PR A2 AR GR IR, NS IR
7GR, T I BUR A 251 7 EEAR S THL
A REE— 2L ISR

FL R B W I R S BT, 1A R R
MMARAIETT T7 BB S TS I WAL T R T R
FIMAE o CTC J&FLRRIETE Bz b e B8k i i 2
Fealy, SHUS VI . BRIT& IR CTC /K22
SEAT B TS LRI I R S Bt AT . AR 5E 4%
RALRA WA ) CTC %% H A 7E 22 5 B 5 SCHR A 1Y
AR TS AHOG
A O = 4 R K ARV R IR B L R O AR AR R
U L R DR DT A AR A A B R v 45 T B JC AL B
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(m# A =)

(E#1005 1)
1.3 B F xR

WZ I W LT VUORRE B IR M2 5 BUR PR A AE SRR
7o 2 BLUEF TR TERTE %S5 0.2 g/I,3 ~4 /d, 557 2
J& ARSAT GRS . 53 3 ] JB A 3 1 i
0.2 g, 1 W/, By7 R 2 JA, Je i i A e i, 199 TR TG K
25— MR A SE . S IR FLERIZIG 1 N Bl
LA T B G RRAIT . e e BB IRABH T2 R TT, R K
BEVT AN R BT BRI 1 i) £ 17 2 e S
2% , H b 1135 JeAT Rl , S e o i AR T 2R 5

2 itig

DIHR B8 R i R AEAR (9 AIDS B F 45 A5 2%, A4 5
B B I Y DB , e B R AIDS IV 381, Bt st ] 35K 2 1
AHLE R AG TR SR T BT RETE K

DS 3BT : DA S 51 18 25 1 LUIRBFA 28 O 1 & E
R, BB o 2 B Z R CTHIE, JE RS 8 S R R
IFCLEBAE” BB F WA R L % . IRFBHERITZ I HIV &
e BB IRIS YT S, WOTE S MR Vo et v A ML 28 114 55 000 T ¢
MEZIT N AIDS IRJEHAZE . @5 BF BRI L AR KR, #£
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