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Isolation and detection of circulating tumor cells: recent progress
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[Abstract] Disseminated malignancy is the main cause of cancer-related death. The spontaneous circulation of tumor cells
is responsible for distant metastasis; therefore it is of potential importance to specifically and sensitively detect the circulating
tumor cells, which not only allows for more accurate prediction of cancer prognosis, but also helps to tailor individualized
anticancer treatment. This paper reviews the enrichment, detection and analyzing methods of circulating tumor cells.
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2) M BT SE B BT R 5y 8 CTC, & ERCR AL 110" ~2 X
10755, A T aE— 2B B i 40 i B2 AR TR
e BAPE > SR E Sr A 45 G . B 43 35k SR T 4 s 38
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ML RE A R B8 8 43 i DR i) T 28 2 0 2 AN R R IR Bl R



3L W BRI PR R A0 AL ) S AG

+ 315 -
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IREM CTC, BT 5 5048 T e o ol {5, A SEhesg L. DA
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Z5A M A LSR5 W] LA, BT 4 T REAE % 19 7 vk
8. W4 RS T B A, H CTC 78 i 5 A
bR b e %k R M/, B I AR B CTC 98 % B A I
YOI R R T U A A 4 it e A AR D A
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PRI 53 346 T I — b AL A ) 0,y —F O () e 28 0 | 9 g
a3 30 DA B 45 32 YR T R [ A8 TR 2R 3 OBOHE 45 1 2 R 1 —
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R S B TT LA S0 R S A SR EBUTE Ry A B2 9T R L B
AR T R R T A

(& % X k]

[1] Mocellin S,Keilholz U, Rossi C R, Nitti D. Circulating tumor
cells: the ‘leukemic phase’ of solid cancers[J]. Trends Mol
Med,2006,12.:130-139.

[2] Rosenberg R, Gertler R, Friederichs J, Fuehrer K, Dahm M,
Phelps R, et al. Comparison of two density gradient centrifu-
gation systems for the enrichment of disseminated tumor cells
in blood[J]. Cytometry,2002,49;150-158.

[3] Fehm T.Solomayer E F,Meng S.Tucker T, Lane N, Wang J ,
et al. Methods for isolating circulating epithelial cells and cri-
teria for their classification as carcinoma cells[J]. Cytothera-
py.2005,7:171-185.

[4] Vona G.Estepa L,Beroud C,Damotte D,Capron F,Nalpas B,
et al. Impact of cytomorphological detection of circulating
tumor cells in patients with liver cancer [ J]. Hepatology.
2004,39:792-797.

[5] Vona G,Sabile A,Louha M, Sitruk V,Romana S, Schiitze K,



+ 316 -

B TREE R 2010 4E 3 LB 31 &

[6]

(7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

et al. Isolation by size of epithelial tumor cells: a new method
for the immunomorphological and molecular characterization
of circulating tumor cells[J]. Am J Pathol,2000,156:57-63.
Pinzani P, Salvadori B, Simi L. Bianchi S, Distante V., Cataliotti
L,et al. Isolation by size of epithelial tumor cells in peripheral
blood of patients with breast cancer: correlation with real-
time reverse transcriptase-polymerase chain reaction results
and feasibility of molecular analysis by laser microdissection
[J7. Hum Pathol,2006,37,711-718.

Paterlini-Brechot P, Benali N L. Circulating tumor cells
(CTC) detection; clinical impact and future directions[]].
Cancer Lett,2007,253:180-204.

Morgan T M, Lange P H, Vessella R. Detection and character-
ization of circulating and disseminated prostate cancer cells
[J7]. Front Biosci,2007,12:3000-3009.

Goeminne J C,Guillaume T, Symann M. Pitfalls in the detec-
tion of disseminated non-hematological tumor cells[ J]. Ann
Oncol,2000,11.785-792.

Crisan D,Ruark D S.Decker D A,Drevon A M, Dicarlo R G.
Detection of circulating epithelial cells after surgery for benign
breast disease[ J]. Mol Diagn,2000,5;33-38.

Went P T,Lugli A, Meier S,Bundi M, Mirlacher M, Sauter G,
et al. Frequent EpCam protein expression in human carcino-
mas[ J]. Hum Pathol,2004,35:122-128.

Fehm T, Sagalowsky A, Clifford E, Beitsch P, Saboorian H,
Euhus D, et al. Cytogenetic evidence that circulating epithelial
cells in patients with carcinoma are malignant[ J]. Clin Cancer
Res.2002,8:2073-2084.

Willipinski-Stapelfeldt B, Riethdorf S, Assmann V, Woelfle U,
Rau T, Sauter G,et al. Changes in cytoskeletal protein compo-
sition indicative of an epithelial-mesenchymal transition in hu-
man micrometastatic and primary breast carcinoma cells[J].
Clin Cancer Res,2005,11:8006-8014.

Rack B K, Schindlbeck C, Schneeweiss A, Hilfrich J. Lorenz
R,Beckmann M W, et al. Prognostic relevance of circulating
tumor cells (CTCs) in peripheral blood of breast cancer pa-
tients before and after adjuvant chemotherapy: the German
SUCCESS-trial[J]. J Clin Oncol[ 2008 ASCO Annual Meeting
Proceedings (Post-Meeting Edition) ],2008,26(15S) :503.
Chelly J,Concordet J P,Kaplan J C,Kahn A. Illegitimate tran-
scription; transcription of any gene in any cell type[ ]J]. Proc
Natl Acad Sci USA,1989,86:2617-2621.

Chou H C,Sheu J C,Huang G T,Wang ] T,Chen D S. Albu-
min messenger RNA is not specific for circulating hepatoma
cells[ ] . Gastroenterology,1994,107:630-631.

Novaes M, Bendit I, Garicochea B,del Giglio A. Reverse tran-
scriptase-polymerase chain reaction analysis of cytokeratin 19
expression in the peripheral blood mononuclear cells of normal

female blood donors[J]. Mol Pathol,1997,50:209-211.

(18]

(191

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

Zieglschmid V, Hollmann C, Bocher O. Detection of dissemi-
nated tumor cells in peripheral blood[ ]J]. Crit Rev Clin Lab
Sci,2005,42:155-196.

Shen C,Hu L,Xia L,Li Y. The detection of circulating tumor
cells of breast cancer patients by using multimarker (Sur-
vivin, h\TERT and hMAM) quantitative real-time PCR[J].
Clin Biochem,2009,42:194-200.

Gervasoni A, Monasterio Munoz R M, Wengler G S, Rizzi A,
Zaniboni A, Parolini O. Molecular signature detection of circu-
lating tumor cells using a panel of selected genes[]J]. Cancer
Lett,2008 ,263:267-279.

Alix-Panabiéres C, Vendrell ] P,Pell O,Rebillard X, Riethdorf
S, Miiller V, et al. Detection and characterization of putative
metastatic precursor cells in cancer patients[ ] ]. Clin Chem,
2007,53:537-539.

Nagrath S.Sequist L V, Maheswaran S. Bell D W, Irimia D,
Ulkus L, et al. Isolation of rare circulating tumour cells in
cancer patients by microchip technology[J]. Nature, 2007,
450:1235-1239.

Allard W J,Matera J,Miller M C.Repollet M, Connelly M C.
Rao C,et al. Tumor cells circulate in the peripheral blood of all
major carcinomas but not in healthy subjects or patients with
nonmalignant diseases[ J ]. Clin Cancer Res, 2004, 10; 6897-
6904.

Luzzi K J, MacDonald 1 C, Schmidt E E, Kerkvliet N, Morris
V L,Chambers A F,et al. Multistep nature of metastatic inef-
ficiency: dormancy of solitary cells after successful extravasa-
tion and limited survival of early micrometastases[ J]. Am ]
Pathol,1998,153:865-873.

Theodoropoulos P A, Polioudaki H, Agelaki S, Kallergi G, Sa-
ridaki Z,Mavroudis D,et al. Circulating tumor cells with a pu-
tative stem cell phenotype in peripheral blood of patients with
breast cancer[ ] ]. Cancer Lett,2010,288:99-106.

Mehes G, Witt A, Kubista E, Ambros P F. Circulating breast
cancer cells are frequently apoptotic[J]. Am J Pathol, 2001,
159.:17-20.

Larson C J, Moreno J G, Pienta K J, Gross S, Repollet M,
O’hara S M, et al. Apoptosis of circulating tumor cells in
prostate cancer patients[ J]. Cytometry,2004,62;46-53.
Pierga J Y, Bidard F C, Mathiot C, Brain E, Delaloge S, Gia-
chetti S, et al. Circulating tumor cell detection predicts early
metastatic relapse after neoadjuvant chemotherapy in large op-
erable and locally advanced breast cancer in a phase [[ ran-
domized trial[J]. Clin Cancer Res,2008,14:7004-7010.
Maheswaran S, Sequist I V, Nagrath S, Ulkus L, Brannigan
B, Collura C V,et al. Detection of mutations in EGFR in circu-

lating lung-cancer cells[J]. N Engl J] Med,2008,359:366-377.
[(AXHB\E] WERIT BB



