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(A)

anti-CK (liver cancer)
2 L

(B}
Characterization
Surface marker: EpCAM, CD146
CD176, anticytokeratin (CK)
Gene expression: ERBB2, SCGB2A2, KRT19,
MAGEAI, TWIST-1, PBGD

1 (A PEERIAMIE, (B) TORENZREF R~ —T— LB
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Table |

Characteristics of some available methods used to enrich CTC

Systems Blood Time for Principle of CTC Method of detection Type of enriched cells Sensitivity Reported detection of
volume per  enrichment enrichment threshold (cell  circulating tumor
test (ml) (min) per blood) microemboli (CTM)

Oncoquick 15-35 45 Cellular density Immunolabelling, possible Low density cells 1 cell/d.s pl* No

cytopathological analyses

MACS 5-15 120 Capture of epithelial  Immunolabelling, molecular Cells expressing epithelial I cellf0.3mlI” No

cells by analyses antigens
immunobeads
CellSearch 7.5 40 Capture of epithelial  Negative selection by CD-45 Cells expressing epithelial 1 cell/0.5ml* No
cells (EpCAM (leukocytes) Positive selection antigens
positive) by by CK-8,18.19 (epithelial cells)
ferrofiuid
ISET 10 IS Cellular size Cytopathological analysis, Cells larger than leukoeytes: 1 cell/ml? Yes!

immunolabelling

epithelial cells, tumor cells

(and others “rare” cells)®

* R, Gertler Recent Results Cancer Res. (2003).

Y C. Griwatz, J. Immunol, Methods (1995).
¢ M. Kagan, J. Clin. Ligand Assay. (2002).

4 Vona et al, 2000,

¢ “rare” circulating cells: trophoblastic. endothelial and stem cells.

#1

TEBR S AR A enrich T 5 72O F1E

(Cancer Letters, 253, 180-204 (2007) L v #k#y)
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Table 2

Sensibility and specificity of different methods used 1o detect CTCs

Type of enrichment method Type of detection method® Cancer {ype Sensitivity®  No. No. References
Density Immuno- Fillttaion  RT-PCR 4RT-PCR Tmuno-mediated (oM Tine) healthy . hatients
gradient magnetic {transeripl) (iranseript) detection “{bjﬂc%s,{ w waﬂ}
separation {antibodies) of positive} hsmgn
funtibodies) “’t‘e“*"*
(v of
positive)
Ficoll — o — nCK-20 Colon (HT 110 cells/ 150 (0) ND G. Giribaldi G. I
29) Breast Imi Mol Dingn
{MCF-7) (2000)
Fivoll — CK20 — — Colon (HT 1 cellfm] 60 {0 9 M. Koch, Int. 1.
29 Coloreetal Dis,
2006: J. Weilz,
Clin Cancer Res,
1998
Ficoll IMS (Ber- CEA Colon 1 cellfml 10 {0 ND 1. Guo, J. Mol
EP4/CD-45) (LS174T) Med. (2004
Ficoll Yes - 1CC (CK-8) Breast 1 cellfml] 20 ND H. J. Kahn,
{MUCE-Ty Breast Concer
Res. Treat {2004)
Fivoll piB, P82, Breast ND 96 (0) ND AL Bosma,
CK19, (MCF-T) Clin, Cancer Res.
EGPRL (2002)
Fieoll —_ Nuosted CK- - — —_ Broast PeellfOlmd S4437) ND A. Stathopoulou.
19 (MCF-T) 1. Clin, OQneol,
(2002)
Figoll MACS (CD-  — —— — 1CC (pan-CK) Renal (Caki- 1/ml® 16 (0) U. Bilkenroth,
45, CK-7-8 1 Int. J. Cancer
or HEA) (2001)
Fivell — - Nested PSA — — Prostate 1fmt 300y 30 () Al Muyjean, L
{LNCaP) IR SR Urel. (2000}
Ficoll — - Nested AFP — — Liver (Hep 1/mi 37 (M 05 (1)) Louha M,
G Heputology.
1997
MACS Multiplex Colon Teell/0iml 41 {h 320 R, Douard, Clin,
tHEA-125) CEA, {HT29) Chem. Lab.
CGM2 Med. {2005)
DG MACS (CK) — - e HCC (HER-2) Breast ND 15 (0 17( P. Wulling, Clin,

*x2—1

PEER S ARl Z R 3 5 72 O DO FE
(Cancer Letters, 253, 180-204 (2007) X 1 #k#)

Cancer Res.
[2006)
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Lymphoprep

Lymphoprep

Ficoll

Oncoquick

Erythr Iysis

Erythr lysis

Ficoll

x=2—2

Ferrofluid
(EpCAM)*

Dynabeads
(Epithelial
antibodies)

IMS
(BerEP4)

ISET

Nested CK-
19, CEA

Nested e
SCCA
Nested
PSMA

‘ Telomerase-PCR-ELISA I

' Cytopathological analysis l

CEA —

hMAM —

‘ membrane {TAY assay I

Semi —
quantitative
AFP

IF (CD4S\CKS,
CKI8, CK19)

1CC (KL

1cC
(CD4RCKS,18,19)

Breast
(SKBR-3)

Colon

Oesolageous
{KYSE-273)
Prostate
(LNCap)

Breast
(MCF-7)

Liver
(Hep(i2)

Breast
(MCF-7)
Breast
(MCF-7)

Colon (HT
115y

Breast
(SKBR3S)
NSCLC
(H358)
Liver
{HepG2)

1 cell/
0.5 mi*

ND

teell 0.1 mi

teell /mi

1.23 /ml

1/ml

1 cell/ml

1/72
microliters’

I cell/ml

leell/0.1-
Tml
Teell/0.2 mi

1 cell/
0.6 ml

PEER DN Ailifid Z R D 72 D DK

145 (0.1)

25
(CEA=4)
(CK-
1=20)

19 (0)

ND

90}

46 (0)

40 (0)

25(8)

0 (2.9)

27 (0)
100 (6)

ND

(Cancer Letters, 253, 180-204 (2007) X v ##Y)

200 (0.1)

ND

3

7128

ND

69 ()

ND

ND

ND

41 (5)
47 (17

10 (0)

M. Cristolanilli,
N Engl J.Med.
(2004); W. I
Allard, Clin.
Cancer Res.
(2004)

1. M. Sihva, Gut
{2002)

J. Kaganoi, Br. J
Surg. (2004)

N. Hara, Clin
Cancer Res.
(2002)

Soria J C, Clin
Cancer Res
(1999}

G. Vona.,
Hepatology
(2004); G. Vona,
Am. J. Pathol.
(2000)

P, Pinzani, Hum.
Pathol, (2006)
V. Muller, Clin.
Cancer Res.
(2005)
R.Q.Wharton |
Clin Cancer
(1999): S. Jonas,
Gut (1996)

Q. Zach J. Chin,
Oncol. (1999)
C.CSheu, Int. L
Cancer (2006)
I.H. Wong, Clin,
Cancer Res.
(1999)

(contimied o next page)
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Table 2 (continued)

Type of enrichment method Type of detection method® Cancer type Sensitivity”  No. No. References
Density Immuno- Fillration RT-PCR gRT-PCR Immuno-mediated (cell line) hea{thy P‘T“en s
gradient magnetic (transcript) [transcript)  detection S‘Ebv‘&tf’:(% with
separation {antibodies) of positive) bf:mgu
(antibodies) dlseafe
{% of
positive)
- J— - CEA - - Colon (SW- Feell/D2ml 300 ND LY. Wang,
480) World 1. Surg.
(2000)
Ervthr Lysis o e s IF (HEA) (LSC) Breast Teellf 2l T0(3) 250" K. Pachmann,
(MCFT7) Breast Cancer

Res. {2008); K.
Pachmann, Clin
Chem. Lab.
Med. (2008)

Ab, antibodies; AFP, a-fetoprotein; CEA, carcinoembryonic antigen adhesion molecule § (CEACAMS); CGM2, carcinoembryonic antigen adhesion molecule 7 (CEACAMT); CK.
cytokeratin: Ervthr Lysis, Ervthrocyte lysis; HER-2, proto-oncogen product; HEA, human epithelial antigen: hMAM, mammaglobin; 1CC, immunoecytochemistry; 1F, immuno-
fluorescence; IM D, immunomediated detection; IMS, immunomediated separation; ISET, isolation by size of epithelial tumor cells; LTS, laser scanning eytometry: MACS, magnetic-
activated cell separation; ND, non-determined; No., number: PSA, prostote-specific antigen: PSMA, prostate-specific membrane antigen; SCCA, squamous cell carcinoma antigen;
NSCLC, non-small cell lung cancer; RT-PCR, reverse transeription-polymerase chain reaction, gRT-PCR, quantitative RT-PCR.

* QOriginal methods are in box.

b Sensitivity threshold, presented as cell per maximum volume of blood still giving a signal.

¢ Recovery rate 84%.

4 CellSearch.

¢ Recovery rate 85%.

" Recovery rate 70.6%.

® Prostalitis,

* Nen-epithelinl haematological malignancies,

*2—3

PEER S Al 2 3 A T2 O O FkL
(Cancer Letters, 253, 180-204 (2007) X v ##y)
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X2 PEERASAMEE XY T TFry—FH~vA 7
(Nagrath S, et al. Nature 450, 1235 (2007) K
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]
D CTC chip (27)

C Isolation by size (ISET)(24)
- ® . e Erythrocytes

. ‘ .r"}.

e B2 ,®
| el

i
v

3 BEARFECIVEENAAMBERET 2~ 7 0F v
(Clinical Chemistry, 57, 1242-1255 (2011))
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