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Research progress of cancer-associated fibroblasts in breast cancer metastasis
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[Abstract] Cancer-associated fibroblasts (CAFs) are mainly derived from quiescent normal fibroblasts, and partially originate from
mesenchymal stem cells, epithelial cells, and endothelial cells. As an important part of the tumor microenvironment (TME) , CAFs play
a key role in the metastasis process of breast cancer. In recent years, researchers have paid more attention to the biological properties of
CAFs and their interactions with breast cancer cells, which promote breast cancer cell invasion and metastasis by secreting various
cytokines and exosomal microRNA (miRNA) , altering extracellular matrix compositions, regulating intercellular signaling, and
remodeling the TME. Although a large number of studies have revealed the importance of CAFs in breast cancer metastasis, their
specific mechanisms of action need to be further explored. In this paper, we systematically review the latest research progress of CAF's
in breast cancer metastasis, and explore the core mechanism and function of CAFs in it, with a view to providing new ideas for future
research.
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YEF Rl &V D9 B 4 RGEB  FR) Jee e AH G B 2T 4
21 {9 (cancer-associated fibroblast, CAF) . CAF & %
SRR T R [ 110 0 i S5 R AT A 4 i A 22 b i A 2
Ji0, A 52 3] o 988 200 8 B - 18 5 ) I A AT K
BN S 5 A AK, bl oy i A B T
2 0 [R5 A R EE S R 5 B 7345 5 3K, B3R TME JF A2
BERE AR R 2R 5 RS . ARV, CAF )
WO 5 TR T S AR R RN TS A 2 D) AE O, ALk
RIS CAF 78 31 g B 4% o (0 /AL 0 100
BT S HAT B S .

M E B AESRIR CAF 78 3L IR 5 4% b BBk 78 2t
J& , TR LB AR M AE RS R R S A IS
SR IZ AT TR H S5 8 S 2T A SRR, 5
S5 1 AT 4 2 B A L R e A v R T e A T AE
(RO PR L 91 EE A AR SRAIE SR 3R AT 1m) IR 7R

1 CAF#h&

1.1 CAF&yE X

AT AE A M 32 o3 A T 2 A B R TA) 5T 4
Ht, S8 A 5 R SRR RIS 5 AL B E
A4t . 7EFLIRAE F, TME IR SR80 15 5 AT
TG AT 4E AN B L AN CAF . LR JRE 60 35 & B8 ok
JE 1 18] 78 5T 41 il (mesenchymal stem cell, MSC) «
FUMR b R A0 B2 N B2 i . ASTRD RV Y CAF By
R FAr &Y, Wa-~F 18 WINLE) & E (alpha
smooth muscle actin, a-SMA, tHFK ACTA2) « i 4F 4
21 i 3% 46 2% [ (fibroblast activation protein, FAP) Fll
I 7N B AT A2 AR K R T 32 4R o/ (platelet - derived
growth factor receptor alpha/beta, PDGFRa/B) 5% , X
Lo bR BT X > FL DD RENE A . CAF @i 55 73 ik %
ol 40 EAL 1 B T A U A DA K% B B8 2 i A I Cex-
tracellular matrix, ECM) , ¥ [F] 39X s [t Jeg 2t fg 1= 28 5%
# SR IT I 2 .
1.2 CAF#RRE LA

CAF A2 BRI LIS H 2 M i A4 41 i, 1 L6 40 i
0 SR U8 DS 2H 23T 5, 2 A AR B AT AR L L b B A
Y0« VA B 200 P < s 2 I T 400 R 4 L R i
KU MSC LA IR0 Mo e 7L, K28
CAF U5 H IE 5 10 SE 4T e 20 i, Ho 246 CAF I
T 52 40 BT AR A R A AR A AR /N RNA (mi-
croRNA, miRNAD #5141, LBl 41 g 73306 )
Mreg A (osteopontin, OPN) HEME (& A 1F 5 1 4 2 41
T N WLBET EZR ML, 11T 4188 miR-146a 8L 4L
Tt S0 A B AR I I — e R ik

At miR-370-3p t 58 38 1L =k A 08 5 Sk R E
(cylindromatosis, CYLD)/#% A ¥~ kB (nuclear factor
kappa-B, NF-kB) fli (it 2 ji £ 245 40 0 fR0 35 6, 719 5t
2RI R 5 1R 2 o FLRE CAF IE AT LA
AR YR T MSC, P88 SR 5 ) 2 AE X -, G fi 8 34 4E K]
F-afl 4B A & (interleukin, 1L)-1B%%, {£{# MSC
B AL G e B B S AR SR [ CAFT™ e 4k, FL
J e 1) CAF I8 AT RESRUE T b K BT Py Bz 4, 5K
A bR S R TR A AR . IR 2 A
N CAFFER A AR AN R D) RS (it 1 HeAitk

WA S L N 5 R B AR, Wk R AT IAE LR
a8 (R DA 55 R AN IR ) CAF A . tn sk 1 jr
N> Wu 2810 = [ 1 7L B Ctriple negative breast
cancer, TNBC) ] CAF 73 5 UL 1% £F 4 48 ffd #F CAF
(myofibroblast-like CAF, myCAF) Fl 48 i 1 CAF Cin-
flammatory-CAF, iCAF) . myCAF ik ACTA2.FAP.
F /& 5 M (podoplanin, PDPND | T i J51 45 [ ol %
(collagen type 1 alpha 1 chain, COLIAD AT I Y Ji
J5 4 a2 B (collagen type 1 alpha 2 chain, COL1A2)
bR BN, WIS WK B ECM R AR i 4 8 2
(matrix metalloprotease, MMP) {ie 2 Jirb I8 441 o 1) it
e M= 2% , 1 HE 20 o8 1) 2 3 AN e ik ok o T
ICAF W == B o 73 b JE PR 7 fni A AL 5~ e A4k 12
(chemokine ligand 12, CXCL12) , i 32E B8 41 o 1¥) 3L
8 , I8 I VA A AR RSO S 8 4 PR S TR 3t
JEMo ek, Ty — TR TR FL I CAF 4153y L8k
CAF (vascular CAF, vCAF) . 2& J5ii CAF (matrix CAF,
mCAF) . & & % CAF (developmental CAF, dCAF) Fl
fEFE CAF (eycling CAF, cCAR)4FH A, vCAF il
T A A8 PAY B 4 I 16 B R R ok i e I A A
B mCAF 38 i 3 i 5 Joit i 5 35 By Jif J8 40 Jf % i
FEJE B, T dCAF FI cCAF 43 538 5 & 75 4 1 15 Al
38 B0 ) AR T R ) R R AN Jie 5 LA B R s A 5

EAFER RIS, CAF Dy REEA WA PERFE . 72
3 — WU FC A, 1E B ER 52 7 Cestrogen receptor, ER)
B 7L CAF, AR 45 7016 77% 146 (cluster of differen-
tiation 146, CD146) [IZIAM 7 N2 N WAE . i RIK
CD146 f) CAF Ji iof 4E 15 il o8 41l il ER 15 5 D g,
3 25 Y iR At B S5 A ABURA: DT 11 ) 7L T
FARME e T 25 1A

25 CAF BR IR 22 4 1 L A B0 7 o 1k DL &
Ty e B X Ji) 1, A5 A L e 0 A R e S e 7 DA
K gyt R rh s S H B A B GRED. 8
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RN A F B CAF FThBe 2 5, W LU AL AR AU .

P8 B VAT SR BEHT SR SR MR Y6 )T SR
2 CAFEFREHEZPHIER

IR B E R 2R FRAEARE
%%ﬂ%ﬂ%ﬁﬁ%%%%ﬁigﬁﬁo i IR e s
—ANZ BRI BRI, o5 R G T L L -]
78 0 % At (epithelial -mesenchymal transition, EMT)

R 28 Gt H WU 328 O 2 B 58 AL, 3K — I R AR T
TR S OA B U AR o IR0 SR B, CAF

EIMEERR Z A BOREEH . BTk, B
R IR CAF DR A Ji e L e e e TR OB L
2.1 iR -F

W 1 AR, CAF @ IT 43 wzﬂ%ml¥fﬂ%

211 A kRAT
CAF I8 3 73 9h 22 Fob AE K IR, A ik L A e 4 g

. Ho, ®Ab 4K T - B (transforming growth
factor-beta, TGF-B) /& B il 4 A - : CAF il ik I
IR 41 L FS) TGF-B/Smad {5 5 3 #% 175 3 EMT, 3%
WhaRiz 28R 11, CAF /g A-1 Gk 22
HETGF-B [ 73k, Bk — 0 95 A4 Ji R 4 0 s 2 %
R J1. B4, CAF W RS R EEA
(bone morphogenetic protein, BMP) 4% #1171 Gremlin 1
(Grem D), 1@ L ) & A K A E A G 5@ B e gk
FIET A LT AL i 40 IR I S I s, 1 —
RO Fe R P S ML A6 0 B . A, 24
TEH RS 2 240 A 2L s 4 L 2 A 5 T D A

KT B AL, /£ TME H A 5 085 5 A ¥~ (hepatocyte growth factor, HGF) [1] 43 W 7K ~F
&1 CAFITLE S
Table 1 Classification of CAF subtypes
Source of CAF )
o Marker Character Function
classification subtype
Wu SZ et al™ myCAF ACTA2,FAP, It is manifested as collagen deposi- Secrete a large amount of ECM component,
PDGFRa, tion and ECM remodeling MMP, etc., promoting the migration and inva-
COLIAL, sion of tumor cells, and driving tumor metasta-
COL1A2 sis and immune escape
iCAF CXCL12,IL6, Regulate the tumor immune micro- Promote the migration of tumor cells, regulate
FAP,PDGFRa  environment by secreting inflam- immune responses, and facilitate tumor progres-
matory factors sion
Bartoschek M vCAF NIDOGEN-2,  Promote angiogenesis and en- By promoting the proliferation and migration of
et al'™ MCAM hance the oxygen and nutrients re- vascular endothelial cells and accelerating tu-
quired for tumor growth mor angiogenesis, it provides the oxygen and nu-
trients needed by tumor cells
mCAF PDGFRa, Enhance the stiffness of ECM to By enhancing the hardness of the matrix, it pro-
SPARC support tumor cells in breaking motes tumor cells to break through the base-
through the basement membrane ment membrane
and invading surrounding tissues
dCAF SCRG1 Promote changes in the tumor mi- Promote changes in the tumor microenviron-
croenvironment through develop- ment through developmental regulation to sup-
mental regulation port the continuous growth of tumor cells
cCAF KI-67,TOP2a  Promote changes in the tumor mi- Promote the continuous growth and metastasis
croenvironment through prolifera- of tumor cells
tion regulation
Brechbuhl CD146(+) CD146, It is similar to the expression of Maintain ER expression in tumor cells and en-
HM et al"® CAF Vimentin normal breast matrix genes hance tamoxifen sensitivity
CD146(-) Vimentin, It is similar to the expression of Inhibit ER expression and mediate tamoxifen re-
CAF CD146(-) matrix genes in breast cancer sistance
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Figure 1 CAF promotes breast cancer metastasis by releasing multiple cytokines

BFE T, HHRAE 5 MR ZBTHAE) 1L
Ko FEITIAM — T 72 1, Suh 5 E 55 CAF 5% 47
WA RS AT 24 20 o A 4K [R] ¥ 2 (fibroblast growth factor-2,
FGF2) J , 5 AT 4 A i A K IR 7 32 4 1 (fibroblast
growth factor receptor 1, FGFR1) 45 & 7 48 5 = [H 4%
FLIE AR I AR 28 68 ). MeAh, B S dE R
T W K (nerve growth factor, NGF) 7E FLARE
BRI A A B R R AN v R HEAE D - KT, H BT
AU = 0 LT 2L A L 5 7L s S 7% IR AR OCHIE 5, 1%
—ZE A SR I A7 s T BB R,
212 #MET

AR T & CAF 73 WA R BEAE W 53 =2 FL IR
kRN R EHET . AR RE SRS,
CXCL12 2 & it it N 12— I RIR I
OPN R} CAF B Jit CXCL12, F 5 87 41 ffd 2 T8I 11
CXC #& 1k A 1 52 1 4 (CXC chemokine receptor 4,
CXCR & &, WG om M A L # ae Jy, JEH =
EMT A iEHAZ 2 L. CXCL12 3 i 52 1) Y 2

21 Y 48 o 0 A S5 5 B Ak R 40 B I R A ek 1R i
iz i A A, CAF I 1 5 — R T
Hh——C-C &R F LAk 2(C-C chemokine ligand 2,
CCL2)/ C-C itk K ¥ 524 2(C-C chemokine receptor
2, CCRE 5l i, 72 7L e 7% v [ RE 43 5 B
T . HRBETUR R, CCL2/CCR2 15 546 S 13
5 58 SR A B A AN RS AH O, I B AT e 2 Ti
T4 I s 1 e iR R I R OB
2.1.3 1L

B A A PR 7 A AL B 741, T AR 4% L e 4
M Al B . DEFT IR, CAF 73 WA TL-6 7 LA
111 J 96 0 ) KL 7 ) Rk, DT R a3 2L B o £ A A
B B R R . Ak, TL-6 2 R i) 7 FE 2R B
TUAE U8 A RBHIT CAF F2E bR B3Ik 4] CAF
{3k ) EMTT FHIALE A2 1, AT B AR PL B 1R 28 5
AR 1™ . CAF 7R WA IL-32 et e ek 45 & 5L
I s 240 oL 2 T P 2B 5 B3, WUIE p38 2 R ETE AL B
1 ¥ I (p38 mitogen - activated protein kinase, p38
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MAPKOAE 518 i, i 25 38 i 40 i 1) 42 28 e 0 1
BEREE RSP AL, RVE T CAF Y TL-11 38 o B {2
i 8 5 D] 1 “ECM 4 237 H O A5 5 T8 2, i 30 L i
CAF FAIT A% A 28 4L, A O (1400 1) 701 R BEL W 368 i
L Bl 9o 2 7% PRI A2
2.2 SRubAR

AR CAF 5 g 240 A 1] (1 2 2388 TR JoR
FH 240 i P 22 9 4 55 00 I ik 5 S R TR, 5 R
Jii \RNA FARIH P S5 A WiE PR o 1o 72 FL IR (1
FEA R I, CAF 533 1R 0 i A4 ml 38 3 485 5 T e A 43
FA SR
22.1 shibthEa

MRAE Xi &0, FEBREEE LT, CAF SR IESH
WAR R G 8 A BB 32 4 64 (G-protein-coupled re-
ceptor 64, GPR64) B 3% fin 7L JiJe 41 g MMP9 F111.-8
(2RI, SRR AR 28 1 . X — I AR A 3R K
BN ML 5 7K AE 98 4% (ataxia telangiectasia-mutat-
ed, ATMD 2 [K % BCL2 #H B/ H 2 H 3 (BCL2 inter-
acting protein 3, BNIP3) FIEER AL IR Y .
222 ShieARIES AL RNA

Ab AR miRNA 75 CAF 55 FL i 6 40 i A8 A H
HOR R SCEREAE B A7 XA R A B < iR 41 A o
WAMAEE I CAF 754k, CAF A 3b R i 32E e hE 2 e

TNBC 4 i 73 WA ¥ #3444 miR-185-5p miR-652-
5p I miR-1246 P [FI1FE FH , 5 5 58 o R4 4 40 i e AL
R RE CAF E AL, 33k 1 12 3k i 96 4 B 1) 42 28 0
o HLAh, FUNR S 40 B R T8O S A A Cln 485 2y
miR - 146a) & 1 WU 4T 245 40 i Wny/B -7 35 8 B
(Wnt/B - catenin) i % , 175 T H 7% 10 4 (€ Ja &
CAF. J& 25 SOl i AU 475 77 o 40 1, a3k 1T 7
FSE SR 2% 5 33E— 25 R g 42 22 1

CAF 17 2E By A i 1o 45 338 miRN A, 0 e 24
JEL P )2 TR A 5 2, I 35 1 SR 4 2 Bl e
HALREIT AL F5 75 . CAF KIF I miR-21. miR-143 J&
miR-378 HE W5 48 555 L A 200 e e g - 400 PR el ek I 5
T EMT, & E#RTHZZE/ 5. Al CAF RIFE A+
WA IR miRNA 75 i 783 48 M 5 U 5 31X 28 miRNA
I I 52 AR 40 M #E mRNA 3 IA B0 RS
TS, T HES) R IR R R . Liu SR I
miR -3613-3p il i T~ 1 41 f K 715 5 $0 i) 5 7 2
(suppressor of cytokine signaling 2, SOCS2) ) FR ik 7K
S Bk LR AR 2B M . CAF SR I A A1 8 1A 33 36
miR-18b 5 miR-1-3p 2 LI 40, FH miR-18b il
I B s SE A AL A FE 7 (ranscription elongation

factor A-like 7, TCEAL7) , miR-1-3p M3l i ¥ 5] Gli
P 3% K1 1 (Gli-like transcription factor 1, GLIS1)
BB IR, AR, miR-500a-5p 3@ I 02 2K
5 V£ JIK B 28 Cubiquitin-specific peptidase 28, USP28)
(RI2IA , R A fis 2R R0 e o 5 P, It e 4 L 1 344 B 5
R XL SR R AN MR AE CAF 55 3L e 4
P T XL )45 5 X 2% - — J T, CAF 3@ A A 1K B
IR A0 M R RS TR e s 53— T D SR R AN A S )
VRS HE RIS, TR e 78 BB AEE A

23 ECME#

CAF BR 1 70 Wi 11 731~ LA S 55 73 i AN b AR A1
I8 A 3 ECM 50k 1Y i 7 i i (1 4= 28 4 DA &
TR AE . CAF 73 2 B MMP (21 MMP1. MMP2,
MMP9 25, BL 3% B4 ECM 853, e 41 B 78 5 2L i
JEL Q3% 26 F o b, CAF I8 i J5t 2 4 4k, {2 3
St H ECM S5 K T 1, 2y 3L Bt 4 0 5 1) 3% AR
IR T ERIIAEE . EAEENZ, CAFILRE
T8 3 A T 28T B AR A it o o e 2H 23 TR
77, HEBN IR R (M E e o IX S8R AR IR 1 HE v i
Jed L J5T (1Y T SR CH 1] MMP 3% 8 B FE ) ECM 2R
FD AT BE i Fe A SR AR i 1A
24 RiftEHE

CAF 53\ IR Al 2 M AF FEAR B R 5 R &R .
BREESEAT T, CAF MR “ 30 [ SR A #2587 I 5 B 1
i A2 BCFLIR R R % B A S A 0 255 73 ik
AR AL e 20 B, Oy HL 2ok A SR A R R 1L £
At fe &= R, 15 i FLR 18 T I0E TGEF - B1/ p38
MAPK/MMP-2/9 {5 5 4l , 48 592 7L JIR Jeet 240 Jf0 4% 2% g
3B BeAh, SRS , CAF i ATM i3t 1 71
] %] #5324 (glucose transporter type 1, GLUT1) Al
PR T R 4 M2 (pyruvate kinase M2, PKM2) [15R1%,
BE— B POERERE AR RWB AL B T CAF
B4 175 F A - 1o Chypoxia inducible factor 1 alpha,
HIF- 1o K R BEACT I 5 05 A, B9 0 1 g AR
I AR 5 RN L RS 2 P 2o A i A
miR-105 5 [ % CAF B QU 858 1 P& 1] B AR
W FEAE R At B L A A5 1 Y
1910, CAF 73U 58 2 1) TGF- B, FEE T A 45 i A
P g M 2P i 12, 3K MDA 7 T A B Y Th BE e
Th2 ZHAE AL » ANTITTE T S ] FA) b8 S A 452
NI B 1SR
2.5 CAF 5t 748 X B % fm e, 2 AR

CAF 5 I 988 #H 5¢ & 1 41 i (tumor - associated
macrophage, TAM) 7£ F|, [l Ji 1) % #% ik #2 v A0 B4R
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R, S RIHES R e . 72 MR R B, CAF
O3 TL-33 25 IR 740 55 TAM JF 15 5 o a2 b 88 1
M2 % R Ak, 35 B4 1L-33/ST2/NF -k B/MMPY/ |2 &
T P B, 2 3k A0 e A0 R R 0 % e AR 2R
[ B, TAM JB L 439 OPN 3t — 35 0% CAF™, #F 78
KU, /£ CAF 5 TAM 31 72 1) TNBC 4 fg 152 8 o,
CAF 5 TAM 73 ¥A 1L-8 7K1 34 1, FFi@ 1 11.-8-CXCR2
HE I TNBC 4H Ha (1 36 58 5 56 F5 e 0. IXLERfF 7L
S5 FHIE B, CAFTAM 5 70 B e 40 P 1 A B4 A A2
BT A R 2, B s AR R .

3 BU[E CAF KABHIEZLRREEEFE R

FLVR I 1R 5 R AN EL T T e 4 B 1 42 28 1
T AT 18] J57 40 B ECM < 48 A B -7 0 4 928 24 fif 3
[ ) B A e R AR B . CATF 3 3 2 il ] v 1 4 i
Kl DA A bk, (R 5545 . CAF 5 M2 B B R 4
i 25 S 2 AT 3 3t 5% 43 A M B A D s e 4 A 1)
FH [FE, ECMAE 4 H B B, AN M i3 41 i
PR AL T RIS, IC 3G 58 T H G T B K
Prae ). Bk, FF R B0 FLIRE h CAF B6 97 T7 %
Je— M RIR YT S . 2588 T R R ]
CAF (1) 3 6097 SR K S FAH G 25 FL M 73 1 1
RUANGE ARIRIERAS
3.1 ¥e@ CAF £4inEdh

FAP 52 CAF 1) B AR &), o2& — P 2%
(A e DR, L3Rk 5 2L e e 4 L 2 o 0 A A
PIAH G, J2 H A s B I R B M E 1) CAF VR I7 HE
Mz

1E FAP $8) G 2 75 3R 9T J7 [, o FAP-PE38 i
I FEIE FAP L BT Z0 A, 7E /DN R 4T #4575 1 3L s 5
Tl 5 25 A R A KA RS, FAPBE A YA
J7 710, Geng 55" (1 0 F 48 7 , 7£ /)N Bl TNBC 5 AU
T RFE ) FAP ) DNA 928 1 AR 2 (0 i 4 25
RIGIT, WEEMS T B RV .

FAP 8 [ XA 76T SRS R It 5 KT8 . TR
F ORI TNBC R A7/ RS o, FAP B[R] 76 97 G
& CAR-TYUMITZAL3E CAF FE35 , 15 T 40 I= 1 A%
UM R s I, P A sk A s A BT PD- 1
A IE R AN . S AR R AR KR T2 4k 2
(human epidermal growth factor receptor 2, HER2) BH 1%
LR R v FEEGUARIT 24 19 8, B AL TT R T FAP $E )
IL-2 ZF & (FAP-targeted IL-2 variant, FAP-IL2v), 1% i
J7 07 R O T 2R R 25 10 R H R,
FAP-TL2v B0 BRI 4 i 2 Bk B 5T 08 %2 & S 5T

T 30 R B8 (NCT02627274) B 58 i, 15 45 4 &
A

FAP B[] 67 SR F B R A7 (A0 5%, (HL R i
HIGREA G PR . FAPEIE R H AR £IE
AT e 5] AR AERE T VB, AN R R R A B 1) 22
SR T AR M LTI, e A iR vT R S I O
FAPRIAFAEM 25V . B, 4 )5 B0 78 TAE 1%
B2 i ig ) 22 20 5 5 i T B SR AN [R] BB 5 1 TME
Ry U E MEAIBIT 7 58 I A SEILFAP BE VR T
(R R L FH o
3.2 ¥ei CAF 48 %12 5@ %

TGF-B.CXCR4 5 CAF H i W H B HI{5 5
T, e AT I A W LR S EAE A S I )
32.1 TGF-B

TGF-BA5 5 8 B I BUE /& CAF RIE TN RE A% O
U, PUATIEYE R W] TGF-BAE CAFs W1k « 7L i g %
RN G ik i rh R PECBEAE R . &% TGF-BIRIRTT
TS 2 FEe TR, A8 B 77 v 2 BE AL B v BE PR R/
I3 FHHFI P o Fresolimumab & — Ff o] B H Al
TGF-BATA 3P AL N B S fEfL iR . FEH ML
JigeE B PR IR 56 (NCT01401062) HH R & 80T B
TR R P (1 A A7 3R 2 R0 B g S B e . Ny
T30 1177 Galunisertib 75 i PR 50 78 A J2 90 B 47 2%
B BEFEIRIE, Galunisertib 5 K #T # HAKEC &4
I AT LA i el 1 AR ke R i) /)N BR TNBC i 8 %
%O, B — IR LR B, Galunisertib 55 PD-1L1 fH
W 1) B FH 6 TR T 4 B P S 4ol ebogg A= K5V H
A 58T 1 HiIm K% (NCT02672475)
IETERETH .

AR, H ARG B RN TGF-BHE A A T
AL T Wik . Bintrafuspalfa [F] B B 4 TGF-B
A5 PD-L1 BB D RE, 78 I AR 5 98 o s AR R
(R 2R o E /N B TNBC R TR o o 2553 ] JE
Ji e A KRNt A A . 22 TG R R TEAE P4l HAE
FLUIRE T R e, B S 22 SRR AL R (1R
M 3§ 1/2 (mitogen - activated protein kinase kinase
1/2, MAPKK1/2) # ] 77 B¢ & 6 97 6 #% # TNBC
(NCT04789668) F I T 697 ¥ 2 VE Luminal G4
2R YE, HER2 B ) 28 7L I (NCT03524170),
[EEEE b A T
322 CXCR4

CXCL12-CXCR4 #li i i 1 % AE 1%« CAF K 7 4
RN G R 3 ) 4 2 UM I 2 R . AMD3100 1E A4 i
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Table 2 Introduction to different therapeutic strategies targeting CAF
Molecular
Target  Therapeutic strategy  subtypes of Mechanism/Description Research stage
breast cancer
FAP oFAP-PE38 TNBC Depleting FAP+ stromal cells inhibits tumor growth and me-  Preclinical study
tastasis
FAP targeted DNA TNBC Reduce spontaneous lung metastases through immune re-  Preclinical study
vaccine+Azithromycin sponses
FAP targets CAR-T+ TNBC FAP targeted therapy combined with CAR-T cell therapy en- Preclinical study
PD-1 inhibitor hances T cell infiltration, inhibits tumor metastasis and pro-
longs survival
FAP-IL2v HER2positive Regulate immune responses and improve drug resistance in ~ Preclinical study
HER2-positive breast cancer
FAP-IL2v alone/+ Undistinguis To evaluate the safety, pharmacokinetics and anti-tumor ac-  Phase I clinical trial
trastuzumab/+ hed tivity of FAP-11.2v alone or in combination with trastuzumab (NCT02627274)
cetuximab or cetuximab in the treatment of breast cancer
TGF-B Fresolimumab+ Undistinguis To test the efficacy and safety of Fresolimumab combined Phase Il clinical trial
radiotherapy hed with radiotherapy in the treatment of metastatic breast can-  (NCT01401062)
cer
Galunisertib+ TNBC Limit tumor metastasis by reducing angiogenesis Preclinical study
Escherichia coli strain
Galunisertib+PD-L1 TNBC Regulate T cell activity and inhibit tumor growth Preclinical study
inhibitor
Galunisertib+ TNBC To determine the side effects and optimal dose of Galunisert- Phase [ clinical trial
paclitaxel ib+ paclitaxel combination therapy for metastatic TNBC (NCT02672475)
Bintrafusp alfa TNBC Neutralizing TGF-B while blocking PD-L1, it inhibits tumor ~ Preclinical study
growth and lung metastasis
Bintrafusp alfa+ TNBC with  To evaluate the safe dose, intracranial progression time and Phase /1l clinical
MAPKK1/2inhibitor brain overall survival time of Bintrafusp alfa+MEK1/2 inhibitor in  trial NCT04789668 )
metastasis  the treatment of TNBC with brain metastases
Bintrafusp alfa+ Luminal ~ To determine the side effects and optimal dose of Bintrafusp Phase I clinical trial
radiotherapy alfa combined with radiotherapy in the treatment of patients (NCT03524170)
with metastatic Luminal type
CXCR4 AMD3100 HER2 By blocking CXCR4, tumor growth in HER2-positive breast ~ Preclinical study
positive,  cancer models resistant to Herceptin or docetaxel can be in-
TNBC hibited, but in TNBC models, it promotes tumor metastasis
AMD3100+ TNBC AMD3100 can enhance the inhibitory effect of radiotherapy ~ Preclinical study
radiotherapy on the proliferation and migration of tumor cells
HA PEGPH20+Eribulin HER2 To evaluate the safety and efficacy of PEGPH20 combined Phase I b/l clinical
negative  with aribrin in the treatment of HER2-negative breast cancer trial (NCT02753595)
TNC Knockdown TNC+anti HER2 Down-regulation of TNC combined with anti-PD-L1 therapy  Preclinical study
-PD-L1 positive inhibits the metastasis of HER2 - positive breast cancer by

enhancing the immune cell response to tumor infiltration
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FE£ 4 e 14 B CXCR4 H5 5057, #2 HER2 BH 4 1 25 2
HH BB A R ) R A K R A2, (ELFE TNBC HR )
Al BEARHEFERS . SRTIT, AMD3100 & FAP $ [ Jil 5
PEZ W) 1E TNBC 158 1Y o S5 32 3 1) e g A= K A %
PRI AR YT M E ZE Y,

ZELIX LETIF 7T, #U ) CAF 5 530 B () S s F AR
TR 77, AR AEAE KPR . AMD3100 754N ] 7,
i SI7. B v R A S RURE S HE T CAF Zhag v 55 s vk,
NAMEAESTIRME T HE G5 Bintrafusp alfa 55 XU
Thgm & & ARE T RIEITT 5SRERTEAM
R, R R AT 7 A5 AR, (0 L R %
AR SOEAT 75 3 — P IRAIE
3.3 fedmns AR

7E FUIR g A, B R B A L F B R Chyaluronic
acid, HA) Fllfigt £ 25 [ C (tenascin C, TNC) %5 ECM K
HULH, LU CAF /- S ECM E %, G345 47 41 41
R R, $E 1A ECM. 25035 ECM NI #4024
IR TT HEHE o

HA EZ i CAF =4, 25 FL IR % M g % AE
LS IR, R - HEWETHo
(pegvorhyaluronidase alfa, PEGPH20) {F J4 i3 B Jiii iR
il , Fie a8 I B A e R P AR SR 1 HA 2505 29 4 A0 G %8
4 B IRy B IE R . —TPEAS PEGPH20 A X
H i Pk Ceribulin) ¥6 77 15 HA #E 88 1E FUARIE ) T b/ 11
I SR 56: (NCT02753595 ) PR 47 52 I 2 AN 370 B v e
AL

£ TNC AH 2%+ T J7 1, T ¥ TNBC 48 fit &
TNC R IE 7] & % BRI B ALE R 6 157 sk
56 R B, 7E R TNC [ HER2 BH 1 SR A5 40 o, BB
G HLPD-L1 R IT e 20k i F18 (EAH G S ms v
ESEIN/ ST

ECM $E[a) 7697 5 Hy T Ty oo 1% 0 4% (1) 22
P, H N BE BB 5 1) 1 R % A AT FEAE PR AR o PEG-
PH20 1056 B2 b OB T BB e 3 4P B AR S5 3 1
I R e o (EASE R A2, TNC R [ B4 PD-LI
BEL BB 11 S5 25 KR, B ECM BR8] 5 40 58 VA T I 45 &
BHAT R 5t

4 BHEERE

WE R T CAF 75 7L IR 54 4% v 1 1 H
Bl B RS T 4R T3 Wb AR T L ECM
TR AR G RN S T S TR SR . TR
NGHT T R CAF YR TT SR W 0 W7 B oy S, R 1) i
AMD3100 75 A [ 7L By S B o (AR s R, AN

KGR 1R M T B Rk . AT, CAF DhRe I &2
AN S S DAl PR A s SR T T PR A, ik 5 B
RN IHLHI B TR A 96 YT SR R4 o

EE SRR ViIE 212 s N 0)-3 5 R 1) WA
LR VE CAF 18 FL I 2t e A A B B R AL 72 7t o
AT A 0 R M CAF S I3, AT S [ I 28
CAF IR HMLH], )2 3R R (L) CAF 5 )18 CAF
Z IR R B A Lo XM N IT K HE T CAF H Y
FERIVE T SRS AR AL BRI , A I8 E 4% A2 CAF
EStP QUL PR €7 8 AR S Rk S

TEYR YT L 77 T, $E 17 CAF IR & % VR 7 8
I BRI g, (B T & AT PR PR . — 7
i, CAF 5 S B 40 M 1) B2 2% A AR B iR T #2631
G SR s 55— J5 T, CAF D BE 37 B 4 5 1k faki 15
10T RS R A R 2%, o] 8 A 5] 7L B e AR
Hh i R B0l B CAF 4B a7 A& LA AN o I
HEIT IR CAF AL TGN AEARAY,, YRR -

SRR, CAF BIF 5T IR AL T Al DA %0 17] I PR
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