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Abstract Liquid biopsy is a popular technology to detect and analyze specific tumor biomarkers (such as cir-
culating tumor cells, circulating tumor DNA, etc.) in the body fluids (especially blood and urine) of cancer pa-
tients. It plays a key role in clinical tumor staging. metastasis, prognosis, drug resistance research and individual-
ized treatment. It is well known that early diagnosis of prostate cancer is a little difficult, and part of patients
show high malignancy and incidence of recurrence and metastasis. In recent years, this technology has been used
in the diagnosis and treatment of prostate cancer and accumulated a lot of very valuable clinical data and experi-

ence. This review summarized recent literature and briefly discussed the current status and challenges of liquid bi-

opsy in prostate cancer.

Key words

T 491 8 2 e 55 P R e R AL A R e e
Z— BRI A 7 7 2 b 3 al A A [ A 45
P IR PR AEAE 25 5, FLBOIE 375 988 0 AH OC Y FE 1A
WA JEAT 5 . 3T 10 45k, 3R 1 Al 4 i g &
g SR TR AR R R s R 2
EAEE 6 . BRiR I ik F AR e
2 (DRE) R #1 B 45 5 PE DT (PSA) Ll A7 L CT LU
Je MRI™ 3 86 7 o a5 A B8 2E 248 00 5 2% ] &
Bt Tk A 1 WL AL B R T

VA T AR 5 A 3 A o A i R AU R S I
VRO 1 R S P e 8 B 3 0 [ A8 B e g 4
il (circulating tumor cells, CTCs) fF#F AP DNA

AL TB.H T A EIAFLAFTXN AL (HF
GWGL2013-30); 2 M X5 % —E K% 2015 F £ % —# 1%
M A& (% 5 ynbskyjj2015-2-7)

T2 KBS B RSN 2N KR E Bk A

R HRALREARRELEEET ALK EZ
ok A I R B P s (£ 0,730030)

AR
BAEESH . WAL 5%, E-mail : jq007263@sina. com

liquid biopsy technology; circulating tumor cells; circulating tumor DNA; prostatic cancer

S5 TR IR A BT . M EL S B 1 TR T R A2
TR o 2 — O (B PREE A | RB 2h A I B I AR 1k
V14 958 i 0L VB0ARG I )y i . Ak 0 BT BRI TRRE AR L AT
VASKH 92 975 149 97 2880 B 190 i 30 A7 140 DB () i S Joot i 24 1
KW AE T7 O 2200 TR L, A T B R S
CTCs., Ifi. 3 3% B DNA (cell-free DNA, ¢fDNA) Fl
AR A Cexosomes) Z5 5 HL R FH 181 9 1Y)
AL B 7 % S B JE VEAG A5 5 T R R 8RR
FAIE 5% TF R B 0 4008 AR S = 06 MR T A B R
FE 1T 5 BRI 12 3R I8 WF 9 a0 R T I ) kAR A
—LRIR,
1 CTCs 57175535
1.1 HEEAIE AL

CTCs J&48 M 5t & s 5% 7% b V& T SR JF iF A
A JE I AE B v e B A TR 0 i 5 2 ~ 5 A e 4 i
R g A R A L B R TR B R e A k) 2
DB BT A A AR AE R 5 ORR 28 0 = T R
R HS 5 g e 5% o B B AL b R R)



2 1

AR T L A5 VRS I A AR T T ) M e B L T R T + 155 -

¥4k (epithelial mesenchymal transition, EMT), I
Bz AR IR & ke A EMIT . 18] 5 Ak 5 i 92 40 i 38
aok 686 figp G J) L RE S5, A b B (v S5 A R Al ) J5 Ak iR
Ml AL B BT MR R R RS . b BE ST
F TN AR BT U] 7 | 20 O B R T A S
I3 7 AH G 1Y fie 92 36 39 AL ) 45 xR B B
YEHT,
1.2 CTCs futs ik

FEANE I S ¥ 5 107 ~107 A B 41 i
716 14 CTCs, L XE CTCs #EAT KM 350 4
TS E AR T RO G0 e B v A 0 B A A A
OB K R S 1k R H R TE G AT R R PR . BOAR
CTCs £ W J7 ¥& Fh 28 B 2, (H 3 R J50 382 1R 4
CTCs FRMARIC B TR /NA [\ AT 3 85 M50
KREGFHUT 2 Bk — 2K CTCs A4 Y7 ¥¢
P L3 o U0 3R B2 B B 4 F Cepithelial
cell adhesion molecule, EpCAM) 1 25 H 5 & W)
AT R, et CellSearch® & %5, 1% J7 1 1Y it
ROUEXT T EMT i #2 vh & 30 i AR b B2 R E 69 i 788
ARG b K br 3 0 B e A I i) REPE BRI, =
Jet A CTCs B4 B2 R P AR 4l CTCs B9 R/,
PR TR AR LA B R L R I T ik
AR O S R BOR™ UE ESBOR S A, B
LR T A8 HE R 2 40 o] X il 42 B A9 CTCs HEAT
PRSI 85 357 RS B, LA R vk G 47 B PR AR Bl 36 R 1Y
LAl RN
1.3 CTCs Al 7E /i 51 g8 Hh #9  H

KRy CTCs EA b 40 J i 3 R AE , X 343
T B AE WO N I A R R A R A EE R
i) CTCs THE XIS B i /& CTCs #4720 T
SR RE PR AL S 2 0 45 B . ) fn A KR DR S S 1 F
FEh kB 3 0 IR 2 28 RT-PCR A1 ZE G A6 I 452
A BRI 5 B e B8 E W b 4k B R CTCs thfy
TMPRSS2-ERG fill & 5K 2B J @ik 5 . 1E
X CTCs 8 H AR & ) b & B, 3 5 48 i A% e ) K-
67 1 —Fh 5 20 i J5 A OC i 25 1 BT L 7E CTCs
Ki-67 B3 58 45 800 B4 m A 4T 25 G 97 % U AH G,
TEX) CTCs BYHER R 32 A5 5 18 8% i B 58 o,
B HOMEIRIT B0 FHCH O F S R Y 3 s
PR AR HE 38 58 42 45 5] i mCRPC ' AR
I PO R, A WS B2 SR
S IR A 1) CTCs HAFAE AR 358144 (Androgen
Receptor-V7, AR-V7) X Bl b 55 e Fil I8 2% & g = A
T 245 79 5 2 AL O 2H AR A ol B A B T DL
PR RL T B IR P R R4 I S e B
SRS AR B A Je L DL b AL A T A Y Il IR
I h 5 FHIE S,

T Jry BRPE i 51 R R R T R R R T

CTCs I >f 1) W7 W9 2 75 52 & . Meyer 5% X}
152 441 5 s 1 510 B o AR A R 1 R R wr M
CellSearch® £ i 46 4k J& 1f 1 CTCs, BF 58 H 5
PSA FIFRAS (95 BE S5 R Z M & R kK A M
FE ., Kolostova Z&“7 fifi F MetaCell 43 & $ AR X}
55 {5 Ai 51) B9 B 5 94T CTCs #7628 1 H 3
rhRE I B3 R A B T AT A B, OF HoAE 18 R
RS B A RE ) CTCs (B A KM HE S
Gleason W43 FIb IR /0 A HiE R &R

RS PERT I R CTCs 1] LUAE 4 i 7 )5
FF AR EY) . Joselsson S W5 RIAE KR
PERTZ BRI B R G PUAE VR T L A CTCs 3R %
AR PRz AR 0T LAAE Sh il ST %) IS B T2 9 Rk ) e
TR AEW . Lorente 25 3@ i Xt 2 4> Bif BE 14
B I PR B AL X6 BB 3 IMMIC-38 HiI COU-AA-301
5 & B CTCs=5 4~/7. 5 ml X HEHLHU M1 51
JdE S FIRIT J5 CTC{E T FE 3090 5 B AE A I IE K
AAASCHE, 7E 2 BACHT M RT 8 R P Al CTCs
R AR-V7 0] IAE R PE 7 8 bric 0
2 {EINPRYE DNA 5117 IRE
2.1 MU RGN DNA I HE S SRSy vk

Ui 25 DNA J2& DL JC 4 B bR 25 1% 41 i 4 DNA &
RAFAEN 1 PABE B 0UAE DNA 80 & H iR &
Yy, fEREH I B DNA 3 2k | 40 i 08 T i R
TR B 7 R 98 DNA (cell-free-circulating-tumor
DNA, ctDNA) /N B, 1M i f8 % 1) ctDNA %
HH IR SR L | F W A 22 53 3R 9 AR R I R S
PRI PR 20 I 58 28 77 A . U A M 28 AR AE e T g
YA A DNA H . 24 b R 4 it 8 T 3R K e . =
DNA BEHCHE A M8 282, X Foke B R & kE sk 4%
L1 ctDNA ] LU Sy i % 7% 04 i JK i 47 K
W AR 2 MR 2 AR L RS RARENE.
ctDNA A5 A4 O a5 2 X6 i 41 i 19 28 4% DL AR 4R A
7 AT Sl 25 W, ARG I Oy ik R BT 4 S LR
2 A @ 543 A, BV AE E 1Y R VR B R 3 S
FREI ctDNA; @ 2 147 #7» BIXF ctDNA (1) H 5
Ak AV L DR O L S R B R A HEAT R . ctD-
NA 1 & 5] LUAE 8 /N 5% B kR A EE =P ik
Jo 55 R 43 AU AG: I Bt %) 2 00 BF A 8 A5 L fH ctDNA
R o 52 9 e 55 PR 2 1Y 52 ) HS B ARG BH PR R T HE
CTCs il A 25 DAN 43 Hr 45 4 e R T8 5 19 X 1
P PEAR I 0 A7 A DU %) 38T B A K SRy g E AR
) S B A oy 2 IR T SR A I A B
2.2 ctDNA K I HE A 7E 1 5 g i g

Al LLE i PCR ¥ B8 o0 vk L o0 ok B k.
YGRS 75 TN 2 I 5 B ARG I 32 XoF I, R 8 IR Y P 1Y
ctDNA i 7 w43 M. 76T 5 iR 98 1) R 02
Wir r, G 2R 5 3 R AR 2E R RS R LV ctDNA &



+ 156 -

G R 4 PR Aok 23 ks

34 4

8 0S5 A 69 DU RO, Gordian % 14

252 {9 4 BE i 51 B9 [ PSA™4 ng/ml Fl (8 DRE

SR B E P IER K B, PSA<I10 g/ml, ctD-

NA>180 ng/ml 24 5 ctDNA<C180 ng/ml AY &

A L, I AR A o XU R 36 (HR = 4. 27,

95%CI :2. 05~ 8.88, AUC=0. 742, P <C0.001)

A LT ctDNA & & T i rT AR S A i 21 R

1RZEVERAE bR 2 — . XAIE M5 R DT BR AR 5 R

FHBEYT R, 3K ctDNA > 5. 75 ng/ml i

% ctDNA {H> 140 ng/ml B & # h L5 & I 6] 73

B 24 AR 135 A

3 MNESRE

L5 E AT Ik AT LGE i 4% AP A 8] 19 75 8 % CTCs

HEAT 53 1 AN E AH X H AT 43 7 0 5 PR RSP i A

MR R HA BRI . Helzer 77 &1 T —Fh

R CTC-Chip s W J5UAL 57 14 B8 A8 /)N BRUSE AL v Jif

AR CTCs, HIBOGH 3R 2305 R X 2 40 i i 5 31 —

i AL B CTCs 15 I3 I8 ML R 98 0 5 S )

B K BVEATA R — B . A AR R G

Xof 706 A 9 040 Y R A ST L A A o ) o

Je e DR R B AU A A TN [R] INF 45 5 ctDNA £ A 4%

AR A AT B TR 20 N R I R A= 2 N kA e

FEEYBLHI S, ARG B R AT A AR BE SRR

W IR A LA R b o A A 00 3t R 1 ST IR R T 2

IO FH A T 21 e PR O A L0020 A L U

ST e 98 i 24 K S e 1Ry S I S 5T {8l

Z R AE A 4

(5% k]

1 Richman D M, Tirumani S H. Hornick ] L, et al. Be-
yond gastric adenocarcinoma: Multimodality assessment
of common and uncommon gastric neoplasms[]J]. Ab-
dom Radiol(NY),2017,42(1) :124—140.

2 Chen W,Zheng R.Baade P D,et al. Cancer statistics in
China, 2015 [J]. CA Cancer J Clin, 2016, 66 (2):
115—132.

3 Masuda T,Hayashi N,Iguchi T,et al. Clinical and bio-
logical significance of circulating tumor cells in cancer
[JJ. Mol Oncol,2016,10(3) : 408 —417.

4 HHEE W AT 2R AR, AT Z0 I A 2R R A0 A A
I R G R 1o B9 BF 5 39 R (). il R 6 PR AP B 2% 35
2016,31(7):674—678.

5 King M R, Phillips K G, Mitrugno A, et al. A physical
sciences network characterization of circulating tumor
cell aggregate transport[J]. Am ] Physiol Cell Physiol,
2015,308(10) : C792-C802.

6 Cooke N M, Spillane C D, Sheils O, et al. Aspirin and
P2Y12 inhibition attenuate platelet-induced ovarian
cancer cell invasion[]]. BMC Cancer,2015,15:627.

7 Lianidou E S, Strati A, Markou A. Circulating tumor

10

11

12

13

14

16

17

18

19

cells as promising novel biomarkers in solid cancers[]].
Crit Rev Clin Lab Sci,2014,51(3) :160—171.
Huang T,Jia C P,Jun-Yang,et al. Highly sensitive enu-
meration of circulating tumor cells in lung cancer pa-
tients using a size-based filtration microfluidic chip[J].
Biosens Bioelectron,2014,51:213—218.
Hosokawa M, Kenmotsu H,Koh Y, et al. Size-based i-
solation of circulating tumor cells in lung cancer pa-
tients using a microcavity array system[]]. PLoS One,
2013,8(6) :e67466.
Nurwidya F, Zaini J, Putra A C. et al. Circulating
Tumor Cell and Cell-free Circulating Tumor DNA in
Lung Cancer [ J]. Chonnam Med ], 2016, 52 (3): 151
—158.
Lack J,Gillard M,Cam M,et al. Circulating tumor cells
capture disease evolution in advanced prostate cancer
[J].] Transl Med,2017,15(1) :44.
Onstenk W, Sieuwerts A M, Kraan ], et al. Efficacy of
Cabazitaxel in Castration-resistant Prostate Cancer Is
Independent of the Presence of AR-V7 in Circulating
Tumor Cells[J]. Eur Urol,2015,68(6):939—945.
Antonarakis E S, Lu C, Luber B, et al. Androgen Receptor
Splice Variant 7 and Efficacy of Taxane Chemotherapy
in Patients With Metastatic Castration-Resistant Pros-
tate Cancer[J]. JAMA Oncol,2015,1(5):582—591.
Taneja S S. Re: Androgen Receptor Splice Variant 7 and
Efficacy of Taxane Chemotherapy in Patients with Me-
tastatic Castration-Resistant Prostate Cancer [ J ]. ]
Urol,2016.,195(5) :1472—1473.
Gupta S.Li J, Kemeny G, et al. Whole Genomic Copy
Number Alterations in Circulating Tumor Cells from
Men with Abiraterone or Enzalutamide-Resistant Meta-
static Castration-Resistant Prostate Cancer [ ] ]. Clin
Cancer Res,2017,23(5):1346—1357.
Meyer C P, Pantel K, Tennstedt P,et al. Limited prog-
nostic value of preoperative circulating tumor cells for
early biochemical recurrence in patients with localized
prostate cancer[J]. Urol Oncol,2016,34(5):235 ell —
235 el6.
Kolostova K, Broul M, Schraml J, et al. Circulating
tumor cells in localized prostate cancer: isolation, culti-
vation in vitro and relationship to T-stage and Gleason
score[ J . Anticancer Res,2014,34(7):3641— 3646.
Josefsson A, Linder A,Flondell Site D,et al. Circulating
Tumor Cells as a Marker for Progression-free Survival
in Metastatic Castration-naive Prostate Cancer [ ] .
Prostate,2017,77(8) :849—858.
Lorente D, Olmos D.Mateo J,et al. Decline in Circulat-
ing Tumor Cell Count and Treatment Outcome in Ad-
vanced Prostate Cancer[ J]. Eur Urol,2016.70(6):985
—992.

(T 4% 160 )



160 -

G R 4 PR Aok 23 ks

34 4

20

21

22

noma: correlation with clinicopathological factors and
prognosis[ J]. Mod Pathol,2009,22(4) :579—588.
Schaefer-Klein J L, Murphy S J,Johnson S H,et al. To-
poisomerase 2 Alpha Cooperates with Androgen Recep-
tor to Contribute to Prostate Cancer Progression[ ]J].
PLoS One,2015,10(11) :e0142327.

Labbé D P, Sweeney C J, Brown M,et al. TOP2A and
EZH2 Provide Early Detection of an Aggressive Pros-
tate Cancer Subgroup[]]. Clin Cancer Res, 2017, 23
(22):7072—7083.

Bromberg K D, Burgin A B, Osheroff N. A two-drug
model for etoposide action against human topoisomerase

I alphal]J].] Biol Chem.2003,278(9):7406—7412.

23

24

25

R, Z V0 TR/ ORI IR R & 1R R AR T I R 4T
PETTE g 10 I DR B 5% (], o [0 I K 245 80 2 O A5
2015,31(9):728—730.
BB TR A AR ), 45 BRI 7 2L 9 T 96 0 5= 4 i
I o BEFRLARZS 43 H7 LT 1. W6 IR 5 52 38 95 B % R 3, 2010,
26(4):421—424.
Monger A, Boonmuen N, Suksen K. et al. Inhibition of
Topoisomerase |l a and Induction of Apoptosis in Gas-
tric Cancer Cells by 19-Tr Il sopropyl Andrographolide
[J]. Asian Pac J Cancer Prev, 2017, 18 (10). 2845 —
2851.

Ok A3 B #41:2017-09-19)

20

21

22

23

(E#% 156 U

Antonarakis E S, Lu C.Luber B, et al. Clinical Signifi-
cance of Androgen Receptor Splice Variant-7 mRNA
Detection in Circulating Tumor Cells of Men With Me-
tastatic Castration-Resistant Prostate Cancer Treated
With First-and Second-Line Abiraterone and Enzalu-
tamide[ J ]. ] Clin Oncol,2017,35(19):2149—2156.
Leibrand C R,Price D K,Figg W D. Androgen receptor
splice variant 7(AR-V7)and drug efficacy in castration-
resistant prostate cancer: Biomarker for treatment selec-
tion exclusion or inclusion? [J]. Cancer Biol Ther,
2016,17(5) :467—469.

Delgado P O, Alves B C, Gehrkefde S, et al. Character-
ization of cell-free circulating DNA in plasma in patients
with prostate cancer[]J]. Tumour Biol,2013,34(2):983
—986.

Ulivi P, Silvestrini R. Role of quantitative and qualita-
tive characteristics of free circulating DNA in the man-
agement of patients with non-small cell lung cancer[]].

Cell Oncol(Dordr),2013,36(6) :439—448.

24

25

26

27

28

Bratman S V,Newman A M, Alizadeh A A, et al. Po-
tential clinical utility of ultrasensitive circulating tumor
DNA detection with CAPP-Seq[ J]. Expert Rev Mol Di-
agn,2015,15(6):715—719.
Krebs M G, Metcalf R L, Carter L, et al. Molecular a-
nalysis of circulating tumour cells-biology and biomark-
ers[J]. Nat Rev Clin Oncol,2014,11(3):129—144.
Gordian E,Ramachandran K,Reis I M, et al. Serum {ree
circulating DNA is a useful biomarker to distinguish be-
nign versus malignant prostate disease[ J]. Cancer Epi-
demiol Biomarkers Prev,2010,19(8):1984—1991.
Helzer K T.Barnes H E.Day L,et al. Circulating tumor
cells are transcriptionally similar to the primary tumor
in a murine prostate model[]J]. Cancer Res. 2009, 69
(19) :7860—7866.
TR, SR R R A I AR T 5 MR 2 W b ) BE 5 SR
[, W6 PR 9 RO RE 2% 35, 2016,31(9) 1857 —861.

Ok A% 8 #1.2017-09-12)



