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[ Abstract] Breast cancer is the most common female malignant tumor. Early diagnosis of breast cancer is lack of

tumor markers with high sensitivity and specificity. In clinical work, most patients are diagnosed because of breast

mass. The course of disease is often in the middle and late stage of progression,which affects the treatment opportunity

and prognosis of patients. With the development and progress of corresponding disciplines and technologies, liquid bi-

opsy technology with its technical advantages has rapidly become a research hotspot , showing the great potential
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clinical application value and prospect,which opens a new way for early diagnosis of breast cancer. In this paper,we

reviewed the new progress of tumor markers such as circulating tumor DNA ( ctDNA) , circulating tumor cells( CTCs) ,

exosomes , tumor — educated platelets( TEPs) and other tumor markers in the early diagnosis of breast cancer.

[ Key words ] breast cancer,liquid biopsy,early diagnosis
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R EARE L RRRAEED IR L H AL R Ar 4
ZNBEERBUR CALS3 MR, (H CA153 7550 F 0 Uk 2
822 IR ENBRIR S W X b o5 ) U R R R, F
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D B2 A 7 S s K B P RE AR 12T AR Y
532 TN LA I 98 ) R TR B IR 52 2L i 1) %
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HYLEY) o3 TR T LU 3 S B 3 B L 8 28 8 s & 2k
F SR R v AR N A R S AN 1 284k, % B B
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B2 W R SC A R A A O TR R T LR S I T
PR &I AZ B0 R IZ B OGS0 32 B X VAR A
F AR IEER IR DNA ( circulating tumor DNA , ctDNA)  fE 3
Jif I8 40 0 ( circulating tumor cells, CTCs) ZMBAE ( exosomes ) |
RG-S /N ( tumor — educated platelets,, TEPs ) e
ARG AR 5 95 6 5 92 Wi v o2 P A4 IR 5% i e i 47
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1 EEFEEEAR

ARSI S BT £ AR A HEAT IS W A BOR , B A WA
F 5 2 NI e o+ D 2 D 1NN AL 7 N 7 22 N
ARG IARAS K tDNA | CTCs SN A& K TEPs 454
BT, WUl R TE 52, YA A B R R s, HAH B
PR AE N R R AN S8 2 SR R 728 Z 1 st e A7 .
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N EGEAEE IR . B BT Z N T T I 2
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2.1 FLBRES ctDNA
2.1.1 ctDNA BI%F s R i il R 38

ctDNA JEH8 H 5 LR VR 1) i 8 200 B SR 58 ) Tl 35 4
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TEH AU P Y DNA | R SURR R 1R 25 1 DNA ( circulating
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Bl R S L Y ML R R R B PRI P otDNA 7
BRI AT A= g s R A 10 A9 4 B & A IR BE 0
JAT R A DNA B i B35 T8, TR ctDNA K -F- 1]
B TR AR B TR I A AR I R 583 | tDNA
PRV, DU B 45, (o LA 2L Bt £ 3 ct DN Ry 0 i FH 32 38—
S R, P i 2 R o7 o R A I 5 A 15 109 TR Rl
FHEZ B B 08 B 012U R 0 JR A ot DNA A B LR B B2
W o (e R B R H T ctDNA S ph I 1L 7 45 O 2%
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Gy AFAR IR AR AS A3 B TR, B TR SR AT A A R N
AR SR A SRR A AR FLAR I IS W A5 3 T AR
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AT FA ) ek 40 e T I e 2 A BT, B CTCs 19
BRI, 3T B E 8 CTCs ZEEHR I B 3E T, A
5oyes —E pMEE ) A A bR A
HAR (flow cytometry, FCM ) | 5 & B4% S i ( polymerase chain
reaction, PCR) |18 % 5% 3R 5 B 5% L NI ( reverse transcription —
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WIS R T kB n] LU SR A CTCs , 4 CTCs AN AT B,
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RIS A O A 1 R S R AR RS R . DA R R R A
X LA AR SR AR A A FLR S B LS bR o
SN LRI S ) B B B F LA L BR T 56 TAMIBMATE
FUR IR S K A SRR AT A, 845 — BERIF 5 & AN R
Z 53R KA A LRI I R | FLIRIR IR YT IO T 24
SRR AR AN IMAAEAE S RV T K I A R FH Y R, TR B L
i A R J s R rh AN I A TR P A, R PR

Al , BUIRE T A Bty | B S AL T M Bl s o DR S T e . TR A
PIRAL T 5255 =W FE B B, T AR AE NG R 75 30 S0, R i
g bl TR AT B SRR A A A R
BN PRA2 Wik e, JiF LA 76 L B8 SR 1008 W 1) i P L 3 75
— T,
2.4 ZLBES TEPs
2.4.1 TEPs B EL R AE F#L &I

ML/ BB A 2 I A 4 i A B 7% e B e A%
(R f5e/ N AR, B 7 A DR 2SI B T AT RNA, SF-34 75
T ~ 10 R/ B 3B T R S 1l A ol 1, {EURF
FERBUCATT B I IEAE TR B, T LAE SRR Ay Jif 93 5% i I /IS AR
(tumor — influenced platelets ) B &8 P& € Ifil /MR ( tumor — con-
ditioned platelets) "> | 7¢I foePR 55 o i/ NG 3 T35 AR TE A
982 200 A5 a0/ IV R S A SRR , AN 3 2B & B - s
2P0 A R I 2 B, TS AR A AT A D PR S — A2
AN, [R) R 7 S 7 40 A A0 P A i 2 [ g B B 3R B, R
TE IR AR RS rh oM AR PR /AR P9 mRNA 263K 477 25
SR R ) A R e
2.4.2 TEPs R RERESE PRI AR

BEST %00 5256 2 70 %k e 2% 4k 283 403 i /M FE A Y
mRNA FEATI R, HEH 2R 96% , TEPs 2748 T BT/ RNA
T AT AE R, /AR R I AE S B2 Wi iR T — AN E M
(R £, (o 35 OV P YRR T8 Ay 118 I DA 328 J Ry T
LIEFAARD %0 %f 265 ] T — IV 1 3L s s 216 1l TG AE
PREZ XS BEE 144 101395 P50 2 E 1 321 Bl Lo E B
A HAh SRR (4 S 5T K B AE ST L R I R A R A AR
At AUC # 0.72(95% C1:0. 66 ~0.79,P <0.001) , i%HF
FEFE—ABRIARIR L 1 PR 55 T SR 47 500, #2785 A TEPs T4
B RNA {55 7T LR AR LA . BT LA TEPs W] DL o
Sz S S VR R s B RS AR AR R e T
TEPEFRH TEPs AL T CTCs Bt '), WA 5 4 i atifb, 1
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