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[ Abstract] Prostate cancer is one of the most common malignant tumors. Although (prostate-specific antigen,
PSA) screening and multidisciplinary therapy had largely improved the therapy effects, new biological markers are
needed to achieve individual treatment for prostate cancer. Circulating tumor biomarkers originate from primary tumor

tissues and have close relationship with cancer metastases and prognosis. This review summarized the circulating tumor

biomarkers detection methods and relevant clinical research in recent years.
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Tab.1 The main methods of enrichment and detection of CTC
Methods Principles Advantages Disadvantages
Enrichment
Density gradient centrifugation Based on a density gradient medium to separate cells Simple Ia‘;gl;noaf ngﬁﬁcigy
of similar density from each other cTC lo}s,ses

Size-based membrane filtration

Immunomagnetic separation

OncoQuick method

CanPatrol method

Detection

Immunocytochemistry (ICC)

Flow cytometry

PCR method

CellSearch system

Microfluidic biochip

CTC:s are larger than that of blood cells and thus are
tracked on the membrane when the sample is filtered

CTCs can be tagged by antibody-conjugated
magnetic microbeads binding to EpCAM that on the
surface of CTCs, and when the sample is exposed to
a magnetic field, the labeled CTCs are captured

Blood sample is centrifuged in centrifugation
tubes with a porous barrier which can prevent the
contamination of the separated mononuclear cells
from pelleted blood cells

Based on red blood cell lysis to remove erythrocytes,
followed by depletion of CD45+ leukocytes using a
magnetic bead separation method, and subsequent
isolation of CTCs by virtue of their larger size,
compared with leukocytes

Based on the reaction of antibody with antigen that
expressed on the surface of CTCs

Staining cells with fluorochrome-labeled antibodies

against antigen that expressed in the surface of CTCs,

then detected by flow cytometry

By identifying specific DNA or mRNA molecules
that are supposedly associate with CTC-specific
genes by PCR to indirectly detect the presence of
CTCs

Epithelial cells are captured by antibody-conjugated
magnetic microbeads and then CTCs are identified
by the method of immunofluorescence

A microfluidic device to separate cancer cells

to blood cells by using the differences in

size and deformability between them, then
immunofluorescence staining can be done in situ to
distinguish CTCs

Simple and easy-to-use

Wide-used, high recovery
and purity rates and keep
CTCs intact

Cannot offer a high
purity and may lose
some smaller CTCs

May appear false
negative when
there is no specific
antigens on the
surface of CTCs

Simple and high recovery Low sensitivity and

rate

Do not rely on the
express of classical
epithelial antigens and
leads to a more accurate
enumeration of CTCs

Simple and visualized

A multi-parameter
protocol that can increase
the specificity

may lose some CTCs

Complicated and
expensive

Low sensitivity and is
liable to appear false
negative

Low sensitivity

Exact and high sensitivity Cannot count the

This method combines

enrichment with detection

and of high sensitivity

Combines enrichment
with detection and can
analyse the molecular
characteristics of CTCs

number of CTCs and
is liable to appear
false positive

Low detection rate
and unable to detect
tumor markers and
classificate CTCs

A high rate of false
positive
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2 Mm3HEEDNA(cell-free DNA, cfDNA)/
ctDNA
21 EA B A FHAE

cfDNA, Y& FRiF B DNA (circulating-free
DNA), S&4MaE I AAAE . AL S 78 %
25 A N FUDNA . ctDNAJE S I8 T i 41 iy
I WEEDNA R B, J& T cfDNAR)— 2,
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AL ; B CTC; @ iy 40 il 3 Wb i S HE
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2.2 ctDNA# KN

X ctDNA PR AN 7] 43 Sy 7 ek 1 P e
i SR MV A P ctDNA S, J5
DUIAGIDNA F i v S o 5 PRI PR il 22
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5 = fLPCRIE A B 7L PCR (digital PCR) %
AR 745 R (next-generation sequencing, NGS)
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TR SE, 28 2 H oA R A AR G A R
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I3 DNA 1t A] LI A S5 T i RSB Y
—AEEAGbR. Altimari% ' 7E20084F () — I
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IR TR i o3 A OG T I0T Sk i T T, 0
[ (17.5+12.1) ng/mL vs (12.6+84) ng/mL; P<0.05]
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Bige B, Kienel&: >0 A4 T SR 51 i 9
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CRPC i # F: 2L cfDNA K- FIPS AR B ) e i
BTG, METFM AW, fDNAKT
5155 ng/mL(545) F1/NT55 ng/mLAY JoBe A=
1] (progression-free sunival, PFS)43Jl|49.4
7540 H, OSHr4Ih17.0f131.54 A . Salvi
4 L2038 AL T S3ICRPCER Y, 7E R TIBT He s
Je Z R ECAN i, W AR K CYP1TA1HE A
(48 DUEL(CNVs), R 48 1F 56 REZH i I 2 45
S I AP UL AT DL, 25K,
BT IFE I, ARK CYPITAVFENA 45 D1 4
(PFSHH i 4555 (2.8 vs 9.5 H, P<0.0001; 2.8
vs 924 H, P=0.0014), TEOSAHHTHHLAEMEE
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T AT 4 BT MR R R i BRI AU BS DN AR 2
5, AR R A 2 W B g WA T —
FORT R T BB, A SR R SR L — o 2R 1 e g
EWEAEPR . AR —F R, R Tl sr
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