&) Springer  hEIER

EWHFFF*EIHE

= JL_HE

Circulating Tumor Cells

Advances in Basic Science and Clinical Applications

Richard J. Cote T
Ram H. Datar

N ow OB

=2 M 4 2 Ko



3 E#RF R

PRI 2
Sl A % 5 1 R SR R

Circulating Tumor Cells

Advances in Basic Science and Clinical Applications

Richard J. Cote .
Ram H. Datar e

Pl
4 5 & B &

B| A



E=F: 01-2018-4307 S
SHEI )

TR AL (CTC) fEmAMFR KA R TR BR, Mt
B, 515 R R DY REA X iR S TS WL 7 AT A 4 75 0t JE AL
T 5 B A i B R L, A Sk 8 1 A PR ik A I PRATT ST Ao
AP ISR EC S T AL AL CTC BF AU TT 4 1 LAE, WA I
A BEREWEFL . U A BB AE IR AR N F DY A5 DN CTC i T £ Wi R ALK
e, FRILT CTC MIRIKYHE . H AR )8R 4 A R 75 1)
T AR RAYER ARG (O],

A A] LU g g8 AH DGR 2 I RIS A B A (M HERE B4, T LL
(LR 4> S W SRR A B AR 5152, [l I 0 15 A SR A S 2
YR Wl A A AR S AR R Al A B3 B i3k

EHEMME (CIP) #iE

TEF IR A . SEREBFIT S AR N ERE 7 (52D FHF (Richard J. Cote),
(3%) &8 (Ram H. Datar) F4%; ABEF. —Ibat: Flghipe, 2018.9

544 Ji 3+ Circulating Tumor Cells: Advances in Basic Science and Clinical
Applications

ISBN 978-7-03-058712-1

[. O~ 0. OFt- @ik @ TIIL OJder—40 - 2 2
V. ®R730.2

R A B 0 CIP BdiiAZ 7 (2018) 55 205858 &
FAESEE . TR / Friekst: KAOE
TAEP A & W HEaRkit: R

First published in English under the title

Circulating Tumor Cells

Edited by Richard J. Cote and Ram H. Datar

Copyright © 2016 Springer Science+Business Media, LLC

This edition has been translated and published under licence from Springer
Science+Business Media, LLC.

# & 2 B BUW
ERUR SRR LS 16 5
WSS 100717
http://www.sciencep.com
GRS AR UK NS
R MRRERAT A R R A

*

20184E9 A% — JR JFA: 720X 1000 1/16
2018 4E 9 HE—WKEIRI  EPak: 21 4H0L: 4
FH: 375000
Efr: 128.00 7T
CUnA BN i () A, Pt 41 57 i)



B R R ERIEN — AR —HESK, IR T# CTC M FTEL T4 5%
AT, DUHRESS AR S ma th RS AE R BT S R R AR A AE T . TR —
T A S AR A BRI RO AT RE, FEih, BRI 580 I BRI £L 5
fERITIER, X— AR EE, LIRS St AR EE R, AKX
AR 7r FRES U — P AR X — AR L7 N A E AR

KL ERGRZ IMAFEFE. RAEZINTEFHAMEATTER, 28T
Lloyd J. Old f# 1. Edward J. Beattie {# - 2 A. Munro Neville f§+-. fE22ARFKE
NN AR CTC HAEZERNK, =2 Clive R. Taylor # -+ RVFH M FFIX IR
W97, Ram H. Datar &+ — F 2B M EGAEIFERI A Hid ZR R Rk 3
({15 A——Annie, Nick, Juliet il Gracie, {EAT4nE KIR% 77 HiAlA] A 4HE L
LS R

Richard J. Cote, MD, FRCPath, FCAP

J&if Richard Cote 1§ 1035 I T HHEREBIX AL 5] a4k
BNV R A AR MR R EBEAE IR ), 55X — SRR Z ST H @ L TRAKR,
fESIL R Cote t -+ —HAEIR S, MR B AATH WM A R T 57
MR FRIEEHE LSBT EAXRE, FEF Bharati, AL FRAILE
Nakul il Aditi, &H AN L Mallika, —EL LK, Al 1#BLESE M H1% 2 His7
FER.

Ram H. Datar, MPhil, PHD



= I

X%, ﬁ%@*Ot%lﬂ%éﬂw@rﬁMM@%Bﬁn%éfJﬁﬁ%i, M, Wit
WA S, ST RIE R MR o T2 E . Har44E CSCO [ e Sk 5h 5
S HTI (CAGC) PAITEREHER, THEABEHZIRECVRZRSEE,
JEREFEE A S SR E T F e XE R THRFOREFARAK, JLEE
SHBRRBERSHFEREER, PHRESDRIESSH PREEARR, PEH
SRR EME RS TFEERR.

TN T2 AR 2 AT, IR A R L b R A E T AR
KRB E, W CTC. ctDNA. ZMBEKMRIAHCHE 1%, 2010 £S5
CellSearch R4 P [EE: HHIm ALK, EREER S CTC IE AR I HIF 5T
NG, SEe T M — 3 P BRI & . Hardtoh k3R SCLIBSC 10 &5, Rit
P RF 60 &4, HhHE—EFSUEHIER LS 10/, RilbEmE i 40 7
FFRFEE2H, SHmEHE 3, SFEE 2 KEXRHIRWER 1 0, sEH
BRLLR] (AL 1 I 7R 5T AR E R QR RIS RIL 5T B AR
R EIE & 1 I, EASEARRF BN HBEST 1 I, [FIEZ Y T 2 I R R Akl
S K 5T



E&E it 4

Richard J. Cote (M. D. , F.R.C.Path. , F.C.A.P. ) /&WiBLRISCE EE¥ R
H#Z, LA Joseph R. Coulter Jr. EJ5 o fih[7] I th2 LWL R4 A 2 R E IR,
PL K Jackson 20 e B dvs B2 AT oAk, Ath 2GR % K% Miller B2 %P Dr. John
T. Macdonald &8 SV EFZAKEEARTI T ATTA . b2 ALt L AIER)
JEHE2ER, FETURMIKY., ERBAEM S, A ESEARM . Hif. E{E/
IR EI e TAE T 20 R4, A TAFE 2 BORAEREAE /6T M.

Cote HAEMM K2 Irvine SMIRTR TR F24 4070, EZNMEFKEH
Pritzker 5273k 7S T & 27270 « MBAEREAS IR K SF B 22 Bt (X A 20 BR e 56 1 T A Bre =
HEE I . A 4ESZ T AL HE40 & Sloan-Kettering J fiE /Ly Cldg #1275 T I R 22 3224 8D
204 Sloan-Kettering i 0 (AR % 2 07 2246 . L KRB
(A FIRE AT EE) 5. 2009 4EINNIGRT % K 2% 2 6, At BN K
% (USC) (1) Keck B2 Pt BB AZHLIN Norris #EAEH O TAE, SmERIHE: W
PREVBEZ: W R AT I H AT SRR A i B SR = 4T USC 49
B 22 9K R v R F4E .

Cote 18 - fRBIF 5T HE 0 AL [ BH B 9Rg gk Jie Kot ¥8 97 SO (1) 4 B fD 43 Il k. At F
) T P RS ORI R 40 76, DL R LRI A FR 2 R IR P B . i S0 S th 2R
T HAR &, ALK EF LR T 20 Rkamas sk, wisEEs.
T, Cote T - FUhAE R NI A2F o I BE TR0 N R 272 AF 5 A1) 43¢ 1) [) S &
T ZIAKACE FIH A FEaE 2 Wy, GLFE A I o 35 s bn 54 1 A 4
KALKSS, XHEF IR Al AT RSk A R B RSE . AR s R, 1
£ USC L TAHYE KBTI E, fEE% K% @7 T Dr. John T.
Macdonald “E#B 2F 9 KB AR 5T BT GE M Dr. John T. Macdonald 423K 1 T
750 JiSRouiIBE B, AT RUHT RIS W & FEE T iR EA . Athds2 T 4300 T
XKLFAT RSS2t ), G4 2 IEAEAH XA KB AR TT TR gk
TAEFUIRIE S i R B e vh B K ) =TI KRS, X L8560 A0 2 2 Tt W 7T
KON FFRER] . Cote L2 1T 300 M HIMIMER, AT TR Z 2R Tk
AR IR BT R T, BARAEERID (R Biss: shRbm e
LRI T R) (HRrS 258 3 O & (IAR/MEHREE2E)Y (HATE 2% 2 B



HISERfEH

b [ i 3 2 AR 2 [ S E BRAf ST B R E I H e 2 s o AUt e, A4
K E R TT AR LN EAR AR REIEEA, 4451« 5 EH e A pE
MIRT 1% EE2E” “ B R EEA” “RETUIREA" “Bh%T R EFHEL" KB
Brzd, REFREERSRG.

Ram H. Datar (M. Phil. , Ph. D. ) J&m BMISCLG 5 B 2 2R LA AE L #  5r
T RN R HEE . fhE] 2 25 K% Miller B2 %t Dr. John T. Macdonald
HE S EYEFKEAR R IEFE AT 5T 1979 4. 1981 FHI
1984 fETEEIFE Pune KM FAYETIRA T E S5 4, B0 - FI 240
+:%4% . Datar £ Bombay K22 [N FAEY) 2 LIRS T H 2= 1 (1996 45), 77
T S 11 5 g Fr ok DR 1R o LB 22 1 24 R WFAY 2, Datar 1811 Jh B EF I
WFIRTFRERBI — B R ER TAET 14 5. 1998 4F, Ahpk T B0 K229 #E 2 112
TR 2007 4, 14— BIERESK, Datar i LA T Oak Ridge HZ LR E
A REEER T, EEMR T 2009 FH1AB) 2% .

Datar {148 P BF 5T U QL FEREAE 53 73 BE 27 R AE B 2 9 oK oK . T3
25 T 5 XHEIE R AL B B 7 T A IR 2 0 B AR, 24K, fhidsh
TR Z B MG G B R IR N T AE W BE 2712 Wi . Datar 1§ - 7E 40 F ot
FOLFEP A RN T E MR NTER AR (CTC) BATHIKM S ¥4
T (R DB R 2 B R R e R AE bR B I B P K B AR R3S T 7, X B R SR
BT ZHERBIEERIEEF], Datar - LREKHELZ —.

RS T 70 ZRIEENS S, e xS B 2200 K5IH. MERE
ERAEMEZEAERER AN, W& Current Issues in Molecular Biology (Caister %
AL, SEED) Y. A m R R TR 2 R e 25 51 2. SEEE 2 DA
WFFEBE (NIH) HIBFF0Es Skl H K P g Ea (NSF) & K4,



# Wm A

Chris Albanese, Ph. D. Departments of Oncology, Pathology and Preclinical Imaging
Research Laboratory, Lombardi Comprehensive Cancer Center, Georgetown
University, Washington, DC, USA

Alison L. Allan, Ph. D. Departments of Oncology & Pathology, London Regional
Cancer Program, University of Western Ontario, London, ON, Canada

Zheng Ao, Ph. D. Sheila and David Fuente Graduate Program in Cancer Biology,
University of Miami Miller School of Medicine, Miami, FL, USA

Ebrahim Azizi, Pharm. D. , Ph. D. Cancer Stem Cells Research, University of
Michigan, Ann Arbor, MI, USA

Marija Balic, M. D. , Ph. D. Division of Oncology, Department of Internal
Medicine, Medical University of Graz, Graz, Austria

Dalit Barkan, Ph. D. Laboratory of Tumor Dormancy and Metastasis, Department of
Biology and Human Biology, Faculty of Natural Sciences, University of Haifa,
Mount Carmel, Haifa, Israel

Ann F. Chambers, Ph. D. Departments of Oncology, Medical Biophysics and
Pathology & Laboratory Medicine, London Regional Cancer Program, London
Health Sciences Centre/University of Western Ontario, London, Ontario, London,
ON, Canada

Richard J. Cote, M. D. , F. R. C. Path. , F. C. A. P. Department of Pathology &
Laboratory Medicine, University of Miami Miller School of Medicine, Miami, FL,
USA

Department of Biochemistry and Molecular Biology, University of Miami Miller
School of Medicine, Miami, FL, USA

Department of Pathology, Jackson Memorial Hospital, Miami, FL, USA

The Dr. John T. Macdonald Foundation Biomedical Nanotechnology Institute,
University of Miami Miller School of Medicine, Miami, FL, USA

Massimo Cristofanilli, M. D. , F. A. C. P. Department of Medicine and Translational
Research & Precision Medicine, Robert Lurie Cancer Center-Northwestern University,



Chicago, IL, USA

Nadia Dandachi, Ph. D. Division of Oncology, Department of Internal Medicine,
Medical University of Graz, Graz, Austria

Ram H. Datar, M. Phil. , Ph. D. Department of Pathology & Laboratory Medicine,
University of Miami Miller School of Medicine, Miami, FL, USA

Department of Biochemistry and Molecular Biology, University of Miami Miller
School of Medicine, Miami, FL, USA

The. Dr. John T. Macdonald Foundation Biomedical Nanotechnology Institute,
University of Miami Miller School of Medicine, Miami, FL, USA

Ramdane Harouaka, Ph. D. Department of Internal Medicine, Comprehensive
Cancer Center, University of Michigan, Ann Arbor, MI, USA

Shih-Min A. Huang, Ph. D. Department of Oncology Biomarker Development,
Genentech Inc. , San Francisco, CA, USA

Stefanie S. Jeffrey, M. D. Department of Surgery and Surgical Oncology Research,
Stanford University School of Medicine, Stanford, CA, USA

Bee Luan Khoo, M. Sc. Mechanobiology Institute, National University of Singapore,
Singapore

Christoph A. Klein, M. D. Experimental Medicine and Therapy Research, University
of Regensburg, Regensburg, Germany

Fraunhofer Project Group “Personalized Tumor Therapy” ITEM Regensburg,
Regensburg, Germany

Molly Kozminsky, M. S. E. Department of Chemical Engineering, Biointerfaces
Institute, Translational Oncology Program, University of Michigan, Ann Arbor,
MI, USA

Prashant Kumar, Ph. D. Institute of Molecular and Cell Biology, A*STAR (Agency
for Science, Technology and Research), Singapore

Rajan P. Kulkarni, M. D. , Ph. D. Department of Medicine, David Geffen School of
Medicine at UCLA, Los Angeles, CA, USA

Mark R. Lackner, Ph. D. Department of Oncology Biomarker Development,
Genentech Inc. , San Francisco, CA, USA

Evi S. Lianidou, Ph. D. Analysis of Circulating Tumor Cells Lab, Laboratory of
Analytical Chemistry, Department of Chemistry, University of Athens, Athens, Greece

Chwee Teck Lim, Ph. D. Mechanobiology Institute, National University of
Singapore, Singapore

BioSystems and Micromechanics (BioSyM) IRG, Singapore-MIT Alliance for



Research and Technology (SMART) Centre, Singapore

Department of Mechanical Engineering, National University of Singapore, Singapore

Department of Bioengineering, National University of Singapore, Singapore

Mark Jesus M. Magbanua, M. S. , Ph. D. Division of Hematology/Oncology,
Department of Medicine, University of California San Francisco, San Francisco,
CA, USA

Helen Diller Family Comprehensive Cancer Center, University of California San
Francisco, San Francisco, CA, USA

Athina Markou, Ph. D. Analysis of Circulating Tumor Cells Lab, Laboratory of
Analytical Chemistry, Department of Chemistry, University of Athens, Athens,
Greece

Kamran Moradi, Ph. D. Department of Pathology & Laboratory Medicine, University
of Miami Miller School of Medicine, Miami, FL, USA

Sunitha Nagrath, Ph. D. Department of Chemical Engineering & Biomedical
Engineering, Biointerfaces Institute, Translational Oncology Program, University
of Michigan, Ann Arbor, MI, USA

Klaus Pantel Department of Tumor Biology , University Medical Center
Hamburg-Eppendorf, Hamburg, Germany

John W. Park, M. D. Division of Hematology/Oncology, Helen Diller Family
Comprehensive Cancer Center, University of California San Francisco, San
Francisco, CA, USA

Bernhard Polzer, M. D. Experimental Medicine and Therapy Research, University of
Regensburg, Regensburg, Germany

Richard Schlegel, M. D. , Ph. D. Departments of Oncology and Pathology, Lombardi
Comprehensive Cancer Center , Georgetown University Medical Center ,
Washington, DC, USA

Jeffrey B. Smerage, M. D. , Ph. D. Division of Hematology and Oncology, B;reast
Oncology Program of the Comprehensive Cancer Center, University of Michigan
Health and Hospital System, Ann Arbor, MI, USA

Areti Strati, Ph. D. Analysis of Circulating Tumor Cells Lab, Laboratory of Analytical
Chemistry, Department of Chemistry, University of Athens, Athens, Greece

Yu-Chong Tai, Ph. D. Department of Electrical & Mechanical Engineering, California
Institute of Technology (CalTech), Pasadena, CA, USA

Jean Paul Thiery, Ph. D. Department of Biochemistry, Yong Loo Lin School of
Medicine, National University of Singapore, Singapore, Singapore



Senior Principal Investigator, Cancer Science Institute (CSI), National University of
Singapore, Singapore, Singapore

Research Director, Institute of Molecular and Cell Biology (IMCB), A*STAR,
Proteos, Singapore

Verena Tiran, B. Sc. , M. Sc. Division of Oncology, Department of Internal
Medicine, Medical University of Graz, Graz, Austria

Max S. Wicha, M. D. Department of Internal Medicine, University of Michigan
Comprehensive Cancer Center, Ann Arbor, MI, USA

Anthony Williams, Ph. D. Section of Urology, Department of Surgery, University of
Chicago-Pritzker School of Medicine, Chicago, IL, USA

Department of Pathology & Laboratory Medicine, University of Miami Miller School
of Medicine, MiaMI FL, USA

Siyang Zheng, Ph. D. Departments of Biomedical Engineering , Electrical
Engineering, Materials Research Institute and Micro & Nano Integrated Biosystem
(MINIBio) Laboratory, Pennsylvania State University, University Park, PA, USA



g A —

TR 2 e 98T B B ) A P R, R 0 L SRR B R AS B T
SRR, AR AR — RN L T, E IR A NS 72 I
SR F IR S BT BB 0 0T 40 LI 17 FH T PR 4R 2 A58 452 S T L
T T2 A 0 0 L 2 5 R R A P (48 5, 5 A B AT S A
ik Sr R e, AR TIX RE RGN A A2 . XRS5 R
T [ 5 L M S BRI R 40 B S R HIE T AR 2 —, ST 8 i %0 AR
BT, Tk At PR R A 25 2 A6 A1 B B8 20 P S R R0 BRI ) %
A BB FEF .

15 T 40 LS T 5 FOVG A S 0 T 5 T R 0 2 4 D ) B8 A
AU, “ WA IE RO B R T BATSS, bR A R 2 B | TR
T BT i 40 M BRI TR A R ) S ML, (b i B 20 ) 2
B AR Tt T4 L R PR AN ) & TR T, SRR R A R
A L, 0 A I3 0 PR PO IR ST 25 ROV o AT (336K T8 25 10 1L o 3k [ g
B AR B 1 W 2 4 TR (AR

KF %A AR 205 2018 4E4I7E (GRS 74 %) & AT ASCO/CAP
(12 S R A R B TR R O REFE R R 2, A IR 40 . ) SR 5 A A
R B AT VA R AT i o TRATT R AT 0 T VRN RO S A B O 4 b ] 23 A
L, BRRE L R O I R PR RS R R R A BRAT AT ROAE SRR, A
AT BT BT E A TR S 40 ) R 7 B A 2 R AL
5 — R T ARAE FTTIR . ‘

T L AR TAEH A R% T . FRRBUBOX B S 1 AR

vl K F AT E IR R F AT
VHREFABEFHSLIMAEER F
CSCO M+ HEo T ER

2018 46 H

My



RIERFZ

14 MRS YT D AKRSHEZ IR & T MR T IR, “ER” T
A BhAHIRE SRS T E T &, R (CTC) Kl “
WIERL” R EEA ST, BAICEEREILRE. TR, Wk, HEESM
AR RO T AR . EAAMIFFUERT, 7RI R A0 A I AN O e S ik
R LA B, ARKEY 7 sURR AR GUREACEAT IR B2 W, (R Rt m 5 4 o e
S FIMFEFEREM . EHhR AICC 78I, SN0 bR 4 B A A AT
JERAAETFANE TNM 53 Wb, HE3) T IR R 2 58 TR VR A 2R N R AR F
JAEHITHE

2009 4= T AR FA TR AN FLAT ST 63 A 1541, 76 1] pAY e 52 AR 0 i 920 40 M 40
AR WITT. LL CellSearch [E W EMITF AR, KRG MEH IR
R VEFLIRAE BB T S, WA T AN B H R B E SR s PR 8 B
SEAERT. IR, SRR TR A0 R i 0 2y 7 B AR TR Z [ R R HK . B
JFARRAFT “hE CTC MR RIERIR”. EHER, WOTHAHLEM T H
utkITEAN T R R T 2 N 17 a1 K7 S DS B TRICE  EOS s 2 N I R (BN
ARG PRRRE, I BLBEAT T ORI R A IR A XL X T R E R
A0 R I 7E [ N R T SR AR B T ARAR Al 1 A

WA BRI, D0 R 40 i 2 A TRT SR ) o BOE ] 10 1 20 TR AN B 23
R AR. TR A M 30 0 4854 1) SR8 A £ 6 REA8 SR b 27 ) PR el O vl 26
M AEE, KREHATR AT A T2 8. AR TR, JIERREEN
W 2RSS, ELART R i AR FH A 5t {ECREAR R e 8 40 i 78 23 2 R K
WA FTHERG T RARIR MR 40 M B = AL WUt e R F s PR e

HZBM RN, CERFAMMNEEHEA, BT, CTC 24, #1E
e AR, F DY A4, R4 el T 1R g 4l ML PR T R e RIS T 1, &
5 1) HH RSUCHE A B T IR K SO T 2R i 78 4 RO A 9 B R ER R A0S BRI B AR, MRS &
A AR R RS T B — B2 1.

IR S B R AIE 5 0 A AT A PR ) A, A AT T AR A S R A R R 5 R %



TEH BRI AR A . FEREIT ST I PR N FH 32 e

iv
MR, NEEE SRR EE, SRS FARART, B A
HH AR !

A E = OX ERILIRM &AL £45

P & s R F 4 (CSCO) #d K

AFEFLIMAERILIAER

PERIEAMBFELIMRELELIHEER
2018 %5 7 H T4k



EFEWE

EMARBEANFENIR RN, T 2 T BUSAE BE AT EZ IR,
TM{EER I 40 . (circulating tumor cell, CTC) NIZXAN L FEf)LEE. CTC I
DL e, — AR T EUR MR R E A ML RIBE ), 7 AR T FE i in
P E R REERS AL AT REE o BRI, AR R R CTC R EZE M UE U E,
XA EEERZHARRE PR T REMEUE. Hoh, CTCILZ “WAATER"
(SR, ReME iR A A sh A SREUM R L A 2, Tl AT 2143
RUFNIhRE D B, AT DAHRALSR B B F R HER T S E B, WA TIRAT
ik b 98 B % () N AE ML, g A SR S e B 25 T A o FL 17 /490 1) SR () ) 1T B2t
HEAHE. (EE, CTC L8 a8 I8 ZEA AN I AR BT 7 ) A

REE CTC AR B LIS TR Z A B LRI, (BN 1%iF AR
B, Wnfel GERE RIS ECEFN TR A BE A T MTE SR CTC, XAE H AT &4 A
K () — B[] Y AR 5 M B A IR R . R, RRURK. RTEE. BVE. AR
HEIR) CTC Rl 44 28 1 A 4R 22 BHIEAURS AR M2 =] B989F 90 8 A, 1 P R0 [ A B A 5K
BAREEATIL R sk, ENMINRE], CTC MBULIRA R, M L
MEFE A SIRANERSS LS E LS, RIRA0 CTC HAEDS
BCRIER M E ARG BMMMEER, DUES— A, (R e AR 1)

A [ 9SSR AR il A T BT SR, R BRI LA A BRAEAT
RO  FEREBTFE U7 20 B Ke384 I AR N U AN 5 TR CTC i T 44
kAN CTC WITIE R AL E 2 T, AAFE A SH TTE L%
B HFE R S, FAE B EZ AR CTC WEIEME, BEMNIF CTC 1)
WF9T, At BCi 75 B IX N TR R SR B 2 R L) O R Ak aE . AN, B
H BRI LA MRS Y, ok A S S b e o e 2 ARG, ELIR )0 S AP AR R
PRI, B ZREREN, CEmMLELT .

FEARPIFLUBA] AR 2 B, B4R AL 5 | S FREEA CTC S 4
o, —7REMAEMS, 2SR EHRMME TR —XEHIZ, &b
B THM I CTC AR 55— BT E B (M FLR MR L BT, #F 4
(KIFLIREE & K —V18 K%, RS T E M RS h, ARk

¥



vi B AN s SRR 505 I PR R FH 3k

4 CellSearch RZAER NI EHEM AT, JF HAEE AR HSEE, X CTC kA T
GRAHNRRT fif o B thy ZIREHZ L5 R AR IR 70 T2 W CTC 4 5 3 A i
SRR BIAR 2. BHITBERT B A T ML) SRR, R 9 ARBIX 258 1045 v fiE
SiEE B FEERE . thoh, EZRG R BB R . A .
WA WEEARE . A A& R, REE T & I0E 5 1IRF TR, U
WM AEAR 22 B BOR (T R AR o (i T K s B AR, TR 7 U7 A
THIRE PR AR A TR R BRSO AR

o BJe, IR, FFILLIX AL URAERE 5 B R b
BB AR AR ) !

U g
2018 4= 4 H Tkt &t



F

T (B B8R S BURIEA DS AR R AL T R E A, TofEEF b5 40
(CTC) MR T IX/AME AR AR ARt T, A5 B e vk T 7% WU B HH 1 — T 7
sk, B SEATE AR B4R X T CTC KM B I TE le— A BUB R i o

FERE Z0HE, S PERUR I T R R, SR KO X e R
SRR ) CTC R B T8 il i iicRk i Jsg 46 . (disseminated tumor cell, DTC)
BEATAREIN . I EREE Cnas BERI RN ) B4 bE (Cin EpCAM. 5541 i £
RE% EREAMEIE), TTLE CTC MR A 40 b X o ok 3 & 4.
CTC/DTC 5 it e g fa sl RT-PCR J5 et Arabi, 1y 3y ) m] DL it
EPISPOT Jj i3k, 12 7 v R0 W0 1) R 6 8/ 43 e 9 A Db VR B 11 PR 4 P H
AHIH 1~4 FA]DAE R IX LR AR LAk . - (epithelial-
mesenchymal transition, EMT) J& CTC 774537 th BA A B2 ) . ) tw, 75 H
i, K2 BORIN 5 R bR S, XV T RS A R IEAE AT EMT
1) CTC. —2ihs &8 Cnlshis B 455 8 plastin-3, ‘B7F EMT [ #2 5
AT HAE IR 4 p AR IE) Al ek —EEZNRR, MAniEs
CTC Ryl i BUsE o X T IXAE BRI HT TR, 3 8 oMt — Mk

AREME, SEEOUT SR LR R IR ARSI RIF4N
AR NHERE . R, A9 DTC A BEARSARFFE—F “/RIRK”
PRAS, R YERF X PP R RO 2534 A2 J B X P A AR B B A 1T 1 N2 88 T B PR
PREY B, DG T IX 7 TH A sk H e sz L0 . 3X 77 H W SAEAR B IR 5~7
Toaferd . K TR ORI, TR & S b By 3k A8 1
EpCAM"™, CD44"", CD47". c-Met [J—A CTC REAE S B /I BB 4 v 2 o
(MEE DT RE T A 5R. SR, BRI CTC BARE SHB MMM, Fh
BT I T B s HL B CTC w8 s b k. Et—3mA
(K] CTC 4343 B A7 S [ BXFER) ), KT CTC RAFIIERIALARIEK, &
PH 9 TR 10 Tfif TIREFIIZEER, M5 11 FMRUIE CTC RE BT K.

HARE B M BE S T, {H A e T BERE A i sE, 4 I
(¥ R 5 0 s i ELAR 22 M s, IR 29T BN H AT IEFEPE A, CTC 782 i i f F0
W4 B R A TR R A . JUH RIS SR (226 y7r. W

vii



