Advances in Clinical Medicine IGREZ3EFE, 2019, 9(4), 606-612 Hans X
Published Online April 2019 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2019.94092

Breast Cancer-Associated Fibroblasts: A New
Target for Breast Cancer Therapy

Junjie Li?, Hui Li?, Qiming Long?, Ye Yang?*
1Department of Breast Surgery, Sichuan Cancer Hospital, Chengdu Sichuan

2Department of Medical Oncology, Sichuan Cancer Hospital, Chengdu Sichuan
Email: *yangye43@ 163.com

Received: Apr. 9", 2019; accepted: Apr. 23", 2019; published: Apr. 30", 2019

Abstract

Tumor microenvironment is composed of tumor cells, tumor supporting cells, cell matrix and cy-
tokines. Among these, cancer-associated fibroblasts (CAFs) are the most abundant in tumor mi-
croenvironment and play an important role in tumorigenesis, angiogenesis, proliferation, inva-
sion and metastasis. This has prompted some researchers to study the molecular and cellular
characteristics of CAFs and explore their potential applications in cancer prevention and treat-
ment. There are a lot of studies on the definition, origin and effect of CAFs on cancer cells. In this
paper, we summarize the differences in the definition of CAFs, the diversity of their sources, and
the possible mechanisms in the treatment of breast cancer, and the future research directions in
this field are also predicted.

Keywords

Breast Cancer, Cancer-Associated Fibroblasts, Tumor Microenvironment

FLERFEFH X AR LT 4E 4R AR

FRAL F KL AR, B L7

L0112 R R B LA R L, T
2P0 1148 TR e bR P AL, DI R

Email: *yangye43@163.com

FLBRFRIRTT HFTEE &

)
»

ks H i 20194F4H9H; FAHHB: 20194F4H23H; KAAHM: 20194F4730H
SEIREY .

SCESIH: BRA, S, W, Blk. FUBREAR SR AR LR IT R D). IR PRI S ERE, 2019, 9(4):
606-612. DOI: 10.12677/acm.2019.94092


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2019.94092
https://doi.org/10.12677/acm.2019.94092
http://www.hanspub.org

FRA &

R

PR R e R e R A . R SRR, MR . AR TR . A ORI SR A A 4
(Cancer-Associated Fibroblasts, CAFs)ZE B IS & BEROAFE , HAEME TR MR I8 4 R
W RRVNEBSEM IR T EEEEEM . X RAE &S R X CAFsH 7T M4 EAEBATH AT,
TR AT NG T RAE T T R FEN A . BB KESR T CAFsHIE X« FEUR LR Hoxt i 40 i it /e F
RIBFR. E0L, AEE T BEfCAFsE X%, RI\ERI SR, UKHEAEILBRBIGT R sepl ],
FHXHZGURAR KB T [ T 27

Xiia
FUBRAE, PRRARSCEET B4, ORI

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

FUBRE 2 H AT R e m B R, tR et A oM RE SR T R R 2 —[1] [2] [3]. AN
P A BRI S0, B2 B PR IR T R R R 25 . B U SR B S SR SR BUME R 2 AL
g ) T T5 77 TR AR AE T KR 24 b it o LB VR 9T ROR I BB R 7 DTk e R8O KU et
FLERTA VISR B REAR 1 PR AR [4]. TR BUALS T WG )T  SEIRG YT 552 FUIRE 2 K07 T
Bto XTBEHAFLARIET =, V69T H I B SR s A LR ANUE K B A . FLIRE R AR S
AR, PR A R R AR I B 2 U MR . B, AN S AR AL[S]. FeRE
FEIELEN) RN DR, BAT m R AR SR 00 i A0 B A St B R A M A 5T, 4 T v
SR ARG, FRRImAL S B A6, DRV AL A I I A AL AL H IR I, (B AN AT RS R
B, LR R Ak T DL LA B R [7]. KRR TR IERBIR AR RILATRENLE], A B 5T R W
UM RS 5 5 & It IR (SPARC) I 8RR . L 5T & 2R 1 2 (MMIP2). AN KR -2 24K o
M MB RN 2T 1 (VCAMD) SR E VIR R FLIE B2 544 H 2V E KK 7 (CTGF). A &-11
(LAN)ARF R AR MFLIRRE N RS IR Fe Re B T o DL AR IESE HR M AL R AL S B &
MPAFEA SO 5 KA S A B % VIR AR ([8]. H 1889 4F “Fp1-FIL18” Ui B R Pk, KEMIESE
RYIhR 23 B B 5 AN PR A B AE R 0 A . SRS AR RS AR . R O B R A
B FAFR Ry s B AT e e N AL AR AN SR A T AT A L R
BRZ MBI HEAZMEN, GfrmaE T gk1. @, 250,
R, MR RO R A R FRE[9]. KRR UE AR B LR A S BT 4 A A L R P R A DL R K
JE RE e EEAR A, R O AT SR .

2. FENE KRR HERRRE X ?

HATX CAFs HI5E SLMANAT . L IR A SC B AT 4e4N AT i 2 Ak 50, (B S A . IR A %
FCEAF A R R N ER R RN R B 1 P WS & 1 (a-SMA) . p53. CD10. i 4 )& & 1 g

DOI: 10.12677/acm.2019.94092 607 NS


https://doi.org/10.12677/acm.2019.94092
http://creativecommons.org/licenses/by/4.0/

FRA &%

(MMPs). T 4E4H 0351k 2 (1 (FAP), {HFIRE 2. /MR M4 K F T (PDGFR) Al Caveolin-1 (Cav-1)#
KGRI [6] A I F0E W IR A OC T 4E 40 i 8 O TEAS AR TZ ) a-SMA BV s 2H 2R s 4T 4E A . S8
1M, a-SMA FEANIE MR AH G AT 4R 20 iy e PERIA, 7R IR AT 4R I . 41 4R 45 47 AL 200 1 B B UL
AT A 52 31 355 10]

LT 4 20 R SO S 4 e b B o R AR S . Gabbiani ZE7E AT VA R RE e OR BB R
FHOR R AT AE AR [11] o e84 0% BT 4 40 2 2T 4 40 B 1 — AN A, Fd it 430 & Al R 7 4
Ty K BEARYN AN R SR BRI (O RN RS [12]. IE W 8, AT 4 it fa s, s
AR R AE R, AT A MRS, BRI E o W K B A AL oy, RIS SRAF US4 3
Ao PURILHZA, X LR g M R TS A I R AT SRS, e ) L AT R A . TR A O R T 4R 4 L e
J6 B0 AF O AT AE A [ 13] o 55 ) RO 2T 24 400 B K 70 A 25 b AR TR 7, 3k 8 TR 7 v e P S 24T 4 400 i
T 540 A R A S R AT (5 RS RIS A M AR A0 B, 5 155 FL55 AT 4e 41 i
(Normal breast fibroblasts, NBFs)#H Lt;, CAFs & f& WiE %5 B34 Kk A AR [14] [15]. CAFs KILH —uk
FERERE S VE AR AL, UnGRIA ) pb3 HEMH . ARV R A m Rk, HHEFR S Ki-67. PCNA =3&1&; X4
FEHMDEHCPTIESR[16]. CAFs A LB NF-KB /-5 /MR 40 M s A f i, [ A e i A8 i A= K 5 F-(FGFs
TGF-b. HGF. SDF1 %), 4R T(CXCL12, IL-6 %5), M S (edhiin &4 s 5 ME A& . CAFs il Lk
BRI Foxp3 T 4 AIHE 28 A AR 40050 40 ) B R oA B e, G S G2 41 g vl LA T 40
HARA AT BE . 1B CAFs 1T LAY/ R A ¢ BN i, &8 R A0 M40 M 70 g 48 Uh SR 46 . AR
RKENYSLIGR B, CAFs BEdEHIH] Thl 4R+ Ml Thl B9 B,  [FI 358 e #i] Th2 44
FfL Rt e AR K [ 171

3. FLBRFEHE K AL LE LA R RYE R

LR AF 2 T 2 4 RV 2 B PR, BT C AN R R —MORYE . — R R 4 4 P B R R K
RN ML AG O U AR OC AT e A . = 4ESRIE IR S0 R, BT SR A i L s 2 S R SR T 43
A LR S A G AT AE AL, (DI AT S FH T I At e, o R AR AR A (18] [19] 0 7E R Fh A% 1 7L e
SRR, AR R R BL[20]. IXEELE I EoR CAFs it 55 70 WAVE K 0 5 2L I 16 o 2T 445 440 e
CAFs K475, B, TGF-B ol ifs FARIMEFR I FLIR A 440 =42 o-SMA,  HE T B 2F 4 41 B i A2
B CAFs. WF70 R ILIEH L4405 CAFs MltL, CAFs Fi¥F 2 3Lk £iE Eil, . Frgupdt K1
(HGF). W44 KK F(FGF). #ALAEK R F B (TGFR). HERANMEATA R F 1 (SDF-1). 244
HEMZA 1 (EPR-1)]. 4HMIPH v B4 B A7 Jl A 1~ (GM-CSF) . i 5 [H (K-ras) 55 . IXEE LK™= 4 rh
B2 R BRI 22 AR R [21] o (£ RS 15 8 R AR DCAIE 78 i A 3 i J A JH e v £ TR e 2
S 241 it T A R e R0 TR A i 15 3 3R 19 3K 08 a-SMA ) CAFs [22] [23]. H &Kk B4, sk
21 Y 2 R R ) 78 0 T4 PR(MSCs) . BRI R, AT 4R M0 40 . SR A PR R R 2T 4 4
W R AR EN . EBEIR) 7R T AR AT LA TR BRI RIS a-SMA B RGAT4E4E, I TR IR SEREIT % 2 e
AL I CAFS o X BT GE IR 5T 98 LI | J s A1 B s (10 A DA 9T Hh 340 K B [24] [25] [26] [27].
(B P 2 8] 70 52 48 i ] 3 9 fik 8 AH O 14 18] 78 52 48 fiid (tumour-associated MSCs, TA-MSCS), #idE
CAF 4125 ; TA-MSCS HA & m 1 H BT RE /) ALK L CAF AR BIAR L), WigBeE A . et 4t
2 0 7% A 2 T (FAP) R S100AG (R BRAT4E4H Mk S e B E1-1), WL i fpadt — 2B AR 9T [ 28] IX L 3
A 71 F B MSCs 7 CAF FIRIEZ —o BB =ANSRIE TR ER2 400, R aufa, g W7 4 i ILF 24 RE2H
MfE . R IR AL (EMT) @i ik R Y B 7R, S A AR RO AT 4 4, 35 iR ie % . (R 2%
fiE71[28] [29]. AL I A 52 41 B IF] 5 #4510 (EndMTY AT LU= A= i 41 5% B AT 4E 41 A [30] [31]. BE4h,
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FI R RN R IR, 8k EndMT n] 77245 5148 40% CAFs, MR 22376 A [E) 9 AR i Be CAFs #4 B,
EE AN R [32] o 5D ES 20 0 5 A AL A i E R PR SRIR, 3z A4 PRI R 12 1) 0 A2 R R S5 i 2T 44 4411t ) 2L ol

A

Gro . RN A 0 BT AN T R R R
4. FLERFETE X AT HE R 7 7L AR AR & A Mz R P RO ME A

KW TR B L e A DG 4 2 2 M e 7L e (0 R A R i R R R R o 253 AT 4 4
H 5 AR A0 2 MDA-MB-231 JL[RIE5 30T, 3@ i 2F 440 i T 2316 % i CAFS MEAL, (7] B 7330 JFF 40
AR F10]. FERRIEE ST RIR, 5 1E 5 AT 4egn oA L, LR A 50 41 4 4 i G BA S5 AN [ () 2 1R
FaR R, FLARE I AN () L g T 44 00 i ) 2 DR 3 A0 I R AN RI[15] o A3 BB IR A, TE 85 FLAR R 2T 4k 20 i 2
DA TR AR S S T oy T LRI A DG AT AR A0, IX 3R BH T35 LR B AT 4 Q0 B AA AV A e i 1t . 5 24
FRAEA = BAPEFL AR LG, HER-2 1 Fik FU I 7E B SR AR & 315 Sl gy i, oM G HE DR Hh B 2 1
Wo HER-2 BH 4 L Mg A o< 4T 4 40 i vl 55 25 30958 T47D ALV R IR, TRAE ), XERWIRL IR
HE % BT 24 20 M 05 S P mT AR P T SUR S 40 [ 33] [34]. #E 5% —Wimterh, 1,25 —¥#4i/E % D3 fH LR
ot AF O B 2T 44 20 7 SRR F I S i B S S ) 1 E 6 R AT 44 . 1,25 —FR4E2E 3 D3 T 1A L AR AH 5C ik
LR YR A I GE AR G HE R (NRGL, Wnt5a, PDGFC)#ik, L i G 15 S Kl %k (nfkbla, TREM-1). TEIE#H
FRAFAEA A, HE SRR S 5T . LB RGP N IIR Y R4[35]. BHARKILIER
FLRRLEL 2R 2T 2 40 M 5 L R A DG IR T ZE AR L, CAFs WP I¥F 2 LK 80 B, o At KA1
(HGF). A A=K K1 B (TGFR) - 2 i PRl Wi 48 i 2 7% J1) 8 K1 (GM-CSF) « Jle 41 4 2 i A= K X - (FGF)
FF AT A T 1 (SDF-1) RS 4R AR 24K 1 (EPR-1). JdE R (K-ras)55, X LHE ] =4 vh K#
AT RIZ R RE IR [36] [37]0 MRARHEI I ST 4 40 M (1) R DR Rk AR AR A FR vl B 2 o . H AT
IV AN V7 A2 PR T 4 40T L 1) 35 £ B0 388 A 272 1 788 1 2 L M R A R FRE T AT 008 A2 45 SR [38] . AT LAIE 7
SN AN [ SR A 7L R B 2T 4 A st A% A Bl — 2B 9T

FUIBIRTT R B FAR L AT Al SERMLZEEIRIT . FUIE R A e 7 2y 7 ()
WP XSRS AR R MR IR AR 0 A AT (I = 2R A O A B AN SR R ) . AT (i
B, B2, M) MIEIT (0Pt HER-2 2%, mTOR #fil57. CDK4/6 i#i5) [39]. F-HAfH A
AWK R IR TT TR O T A TS, R 25 70 AR 2 FLIRE VR T R IR . 1 LR A G AT
YEAN T B A B T AR U B T HEPT R I8 . ARSI TR B, SR A OC AT 4 4 i T DU I R MAPK,
PI3K/AKt J& i AR AL ERo 115 = 2K S 25[40] . £ MCF-7 5 il 4F 4 LR 3236 o, T DLW 52 %) MCF-7
AR LERLARAE ] CAFs 724 R FLRR Bk A BEATAC I [41]. BAFA MR, LA+, FLIRE
FH SR AT 4 40 M (R AE M0 PE bR 6 Cav-1 B2 T S8 CAFs Wl B MR B 54 55 KT TH i [41] [42]. WRAREW, &
SRR AR DR T DU = B LR AN AE S EGFR k57035 JE 8 JE I 15 FR G A BE R 4795 [43] o IXTT fiE
Feid R IE R R AR A DR - 52 A (EGFR) 1A 7L i 20t 456 FH EGFR #0111 7735 A6 I R 4 R IR Js BRI P £E o 35 3%
Sesas,  FRATAT DA PR 2R FU I VA TR K

FUIRAR A G AT 4R 20 2 FL I A B b B B 2 AR 5, EFLIE IR A R IKE TR
R A AR . (RN LRI A DG BT AR A0 B I e S R AN A R O I S B RHAE AR
FRRN . H AT EFE LR E N PR TT LT #0820 g 4l i v o7, XA T B
R A G, MRERREEL HES RTrRLET WEAEEEYIRR. A RN O s
F3 FVRIE T AT e 2 1 — 0 ) BR e A i S OO B 2 IR A O0 2, IR R R BIa 7 L e R B

SE
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