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Research progress on the role of CAFs in tumors

FABK ER S FI(REEMKRFEER, RETFTMBFTH, RETHBEHESIBHARET EE R
F, X E 300052)

(38 ZE] R R A B EL ) ] 3 i 20 R A 20 L 2L 0 A B ) 52 PR PR A A A e IR A 5 L IR B A EL i
SERE AL I — DA R, R A SR A IR 0 A R R R R R R B MR o JIRIAR G AT 4 41 2 (cancer associated
fibroblasts, CAFs) , {1 Jy ffvJed A 85 rh i 25 B AL OB 7 22— BE 6 70 s 2 A 240 L EAL -, AT e 2 88 I 6 2 1, 155 e 440 M
A b IR AL ST R AL AR I 2 (R R AR S, AR B s A T BB A5 1 . CAFs o LB T8 B 88 - 45 EL e 00 S0 it e
S5 IR AR o ARSI A R CAFs X 88 ) A2 42 o i 245 1 HLAd 77 18 A 52 e A FHATLAR IR RASE A8, Ui )

TR ABUR B .
[REEIR)] BT AR O BT SR L0 L - JPH R ; T 5 1R 5% T A s T 24

[FESZES] R730.2 [CEFRIREE] A [XEHS] 1007-385X(2018)11-1180-05

P 2= [ JoRg Sl O Ge it , 2013 AR 3R B E RO
PE b I 1911 2 368.2 3 5, AL T 451 222.9 J5 45, 4 [
A R R N 270.59/10 T3, FET %4 163.83/10
JIN BT SR DR R B = A o S R ™ B g N R
R, HIH R 21844 LR &S Mg kL
R ANAXAN A2 i 788 40 B 11 B e ik DR] sl o ke IR 1 4
A7, IR IO B AE IR B Ok AR R R R R R EOR
TER . HATE 1889 4 it A 2 3 i it v L s £ 35 7 it
AR iR M 5 R UL R A
aE R, JA R GHIAED &S M1 OgD 4
R AR, U B MR 5 A B 2 1A A7 76 AR B P IR
FH . iy O 558 CL 455 240 . L% 4 PR 388 5, A6 T B
T E YA 5y, AFE G AN L N B 4 AT 4
4 o 2%, LA iR A O B 4T 4 41 Y (cancer associated
fibroblasts, CAFs) A2 it J87 Tl 8 5% Hh A 32 21 528 o 4
G, o 30 fih J8g 2H 23 40 Bl 2 1) 50% 2 4. CAFs fig
% 15 98 24 o o e A A DA 5% 23 WA 1 T 3 U
22 i 20 i R RO 7 A T A2 o e R R AR R RE S
TE M8 (0 A K e ST 24 S iR T RS O T 35 k4%
HENEH, A MR A RS —

1 CAFsHIRIESHHE

Ji g 0 23 R ) A M L BBk CAFs. 508
AT 4E4H B (normal fibroblasts, NFs)AHEH , CAFs B A
L S A A A T — D) L (E LG I8 R A 4 2 A
BH Y R M E T R SR, B8 0 WA BE 2 (1) 4 g [T
AR I G 1R R A
1.1 CAFs#k R

KT CAFs [ RVE — B LLRE A4y 45, H T
H AN CAFs 32245 LLR JUMORIE - (1) | i 21
A 1) AT A 20 R BRI AT R o iR 4 B mT e
B 75 QR FF i g 41 23 B NFs, (i L34k
CAFs, X — Uik A3 2 iZ AR I DR & 2 ik .
WEN %4 %% 378 1l 41 Bt g o 72 B A AR KR - B
(transforming growth factor-p, TGF-B) #1E I T nJ fii
NFs ¥ 46 y CAFs. (2) Hi - i 7] 7 it 1~ 41 fifd (BM-
MSC) 1 i Il + 40 g (bone marrow hematopoietic
stem cells, BM-HSCO ¥ AL T2k . FE PHESLTE 4 5E
731 B A T 2 /b 20% (1) CAFs 2 i T
MSC, HSC A2 & B — Fft CAFs [R5, HSC i I
(A8 2 HIT AR R 2 4E 48 B (CFP) , mT ARSI 41k
N CAFs DLW 87 a7 >4 - 3 A g 22 8] PR 28 A1)
(3) | J7 A o 9 & e o ek b )7 - 1) 5 %% 4k Cepithelial -
mesenchymal transition, EMT) EL##41t, & CAFs. 1H
& H Al IX — YA E S0, AR RN, 1238 24 2%
4 FL AR 4N A AT 38 I EMT e 6540 9 CAFs, {H &
TE W g S A b I R MR B X — RS, 55k,
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CAFs i ] Hi i 0 140 B P9 52 4 Bt OV A T =K
1.2 CAFsty4F4iE

Bl A& A AT R i =R B CAFs 1E [ A i) 2 22
YRR, 2T AR CAFs F06F Hd- AT IR A B 8 5 iR 45 00
REE, HAETKT CAFs WA R I E S, A K
PLEARF 4 B bRt . CAFs ¥ 24 52 UM a-"FHE AL
W31 2 1 Ca-smooth muscle actin, o-SMA) FH 4 1) 98
JE AT AN, (B 2 a-SMA J A /& CAFs 557 (bR &
¥, 7E NFs HF £ 15 a-SMA,  H AT % 5%E CAFs )+
BT BB R LA ¥ 41 o- SMALFAP. CD10.
P53 MMPs %71 CAFs H1 3815 45 = 1 40 117

2 CAFsS5MEBHAELRE

2.1 CAFs hBh I 78 ta e, %% 3 i%

Ji IR S AT AR TE 5 20 PR AR (1) P ) A g 2
FFF AR A AR T IEFARAPUR R E. EE
BT WK G2 2248 7 1 T 20 A NK 4 5 2 i 2%
Xof etRg 25 A AR R BT DA R0 e 42 R HE R T 4H
J, AL A R TSR G R 2R ) 5 M o — i 4 i ] DA s
GoPE WA, ARSI , e A FEUMIR I R A CAFs B
BV TER, RIS o 2 R R AR T
Ak IR - 2 U 2 i 8 A A 358 (tumor microenvironment,
TME) 9 54t , MMt s i 4K, CAFs AT [A)
TME H1 73 K& 1L-6, 73 WA 5 20 NFs [ 100 £ , IL-6
AL Lk A 2 38 4 A SRR 4 i il 2 15 5 A A i
75 R IR A 5 T L, 3t 200 JIES R & P A UL
JSCEF AE 2 PR AT TR S B AT A% , 51 980 J Bt
PR R E A 98 RE S N S RT3t LR 4 4 Mt ) 38 5
SEE L IL-6 11309, CAFs P24 (1)1 i TGF-B
4il g A 2 - 10 Cinterleukin- 10D « L 75 B 5 24 A 4 R 1
(platelet-derived growth factor, PDGF) LA & G yZ #iil #H
SRR 7T 5 S e 2 AR 1 A, AT T 21
SR AR Dy
2.2 CAFsAZ# A3 3874

0 P 458 B e S M e 8 11 B AR 7, CAFs ] LU
i bR A B A 3G T . AE e T, FH AR e 4H 2
5 H 1Y) CAF's 1R 200 it 855 2% L 375 0 8 il e &40 g 2% T
B R A0 AR KT BT K CAFs 5 it 48 i &R
(AS4D VR Ja AT #R BB VR 58, K B0 g A K Tk
JE B S PR T B R AS49 4017, CAFs ] LLE IS 4y ik %
ot 2 A DR 7 AR 200 i BRL 7 PR A e A K R 7 (HG)
TR AEKH T (EGP) | JR B R AFEAKE 7 AGP) 2
JR AN M AT AE IR F (SDF- 1) %%, J0E RS 5l i , 3t
M 12 J3E 9o 400 B 386 B, 76 OF S0, CAFs 7 W 1)
HGF 7] {EH T MET 241 #1558 A PI3K/AKT
DA be 780 7 4 15 25 1 78 (GRP78) 25 1 1% Je 24 Jf 1) 4

B O 24509, eAb , 8 40 f ik o] @ it 5 CAFs A B
YEF, Hill B CAFs 23 W & Fl AR K H 7, T2 A I ) S 5%
Y. BAE SFPOTE [ A A 70 R 30, e 44 e ok
4 WA TL- 1o il CAFs 386 58 Rl 43 b A= K TR 7, AT A2
BHEAH M A K
2.3 CAFsiR#t Mg 13 & fo bt 45

R B RS e — AN 2 DR R AR R, 22N
60 240 L 1) 258 12 e 6K e 8 4 A e 2 DR A 7, e ik
o ik 210 PR A7 66 I, 6 DO AR N 4 1T B O
B I I s B A A s A I AR . DART R A
DN (3G AR R R R IR R SR . R
1M, HRTATF AL B, AR 40 F & 19 )5 K], CAFs
AL JE I 4 22 P AR K DR T L AR T DA B R 33 A
b %5 T (extracellular matrix, ECM) 5 14 55 {2 it Ji 21
IR BHE AR ZR N R
231 RHFMEHEEALEEZEFEL BEHK
AT S 2 2 ) 2R A ) AR R i R T 5 B 1
it 2R {5 VR 24 i B 5 ot B DR R AN 5 ) FL A AT RS
EMT & — P it 4776 T W ALk P9 1 A e
PRSP R PE AW 2 FERY e 32 AR AL A 40 i [ 28
Bt 431 2 E-5 % &5 A (E-adherin) 3 1A B, 1] — 44
[i) Joa & 8 3 58, 40 N-4% 35 28 (N-adherin) U F 2 H
(Vimentin) 1A 38 2 , AT {8740 i b HE 1 S5 %5 1) 1 2
4T J AR g &5 K i HICI 8] J5 40 P, 55 &40 i 1) 285 B 0 90
55,15 B RE S SR, CAFs il @ it £ g 12 5]
JiP 983 41 B &% £E EMT, 75 7L B A, CAFs BT JE i 43
TGF-B i 7 L 40 i K A2 EMT, FF E i 5% 8 AH 5%
FL A MMP2 . MMP9 [J721A , M T (i 3EJe 40 B 2 72, 417
) TGF-p i B% 0] 714 B CAFs X Ji 20 Jf0 12 22 4 7% 1 {2
HEAE R, 76 B % 45 B A B b e ik B
CAFs 47 s 1) TGF-B A3 ZEALAE FP0 75 ifi g o K
B, CAFs 1] [1] L3/ w43 Wik TL - 6 i i 9 40 i 2 2F
EMT, Jf L i #6# AH 5% 2 [ MMP2 .MMP9. VEGF 4§
[k, I R % #2E F , 7E CAFs 1 E3% i
AN IL-6 HORIHLAR AT 55 25 Hl 55 CAFs FIR A2 E Y.
232 REMMBEARSERES MR
(ECMD 1) 25 K e A1 X6} Jiv 985 1) 122 28 6 4% /e o5 Q1
F » ECM NIl 39 0 7 oK 22 S Jib 96 1R ARf AiERY, CAF's
A 2 Rl 2 ECM 4, oA e 468 g AR R A
iR B 25 5 R AR AR R I RE T, NAR R R A 2 N
i 210 R 71 ol A e R I 5 SR R AL ¥ 88 — 2P, CAF's
AJ I I K IA FE T 4 )8 B I #f (matrix metalloprotein-
ase, MMPs) . Jis? i i 55 {ff ECM [ /Y. STANISAV-
LIEVIC Z % 3, CAFs 1] i@ i TGF-p/Snaill/RhoA
TE B ECM RS RN 10 41 4 5 1) 1) 5 5P 5 AT
R 38 i 968 240 PR I 452 22 R0 6 7% s CALVO S50 52 A B
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CAFs 1 = R 1A YAP ¥ 56 Kl 7, YAP 1] i -5 ANLN/
DIAPH3 %5 £ Ff 41 g B 22 18 15 [Al 7 F1 MYL9/MLC2
ST Y FE A KA BCM B 161, 17 ECM f {83 i
JEE 188 SR — 2 OE YAP, G0 e i — AN IE R B
VAT, AT AR AR 3t e 2 e 72
233 f{RE#BREmE AR AR IBIA N2
iR S PR b S R A L A TR e RS )T L
1) 1ML e o 98 2H 2R 4R it 78 2 I SR RORTE TRy, R
AL A K. M PR 4 A2 K Bl F (vascular
endothelial growth factor, VEGF) 7E {i¢ #F Ifil & 2= il 7
A EEAER, 20 70 % B VEGF 5 Mg 1)
A VR T B TS A DG . TR 25 W v e 20 4y
W VEGF 3EH /b , CAFs AT i 23 i K B TL-6 1) %
&b i A M 73 VEGF , 1t HL 45 1796 200 it ] 5 i Jed ik
INEEAHEAE {233k NFs %% 46 5 CAFs M 1E [ 1 5
IL-6 [¥) 43 , 33— 21 VEGF 43304 184 22 {72 33k b /8 1 %
AR AR PN SIEBRIE ST, 5 I [ o 4 A B, R ) 2 o
H 211 TL-6 SZ AR PR 2 7 B8 w3 (R T g v PR itk
4N, CAFs i& 7] 3 it 43 i PDGF - HGF . TGE - 2% i i
e If 5 A R
2.4 CAFsAZH#E AT I8 &t 25

i 24 72 25 036 97 15 P 4l B i) — K padig , B
B )4 25 R ek A A ANHESE £, 2590 BT 5
(B A K R AR, DNA B e J 3G 0 R Bt 1245 5
T BRI S TSR AIE TR I, TR 4 B 24 1R KA
FE b2 Bl TR A R O B B 2 TR) A ELAE
CAFs ] {i #f fili 810, 20 i g9 45 E g Hat | i i
TRl Z PRRE MY 2 . AE MR R AEAE — BT DL 3R
BT RN o3 Ak 1 4 G, R A R T 4 Y (cancer stem
cells, CSCs) , CSCs 7E i I8 1) & A=« R e F i 2 v
HEEAY, 45 R, CAFs 1] 70 b IL-17A 1R
F1T CSCs M IL-17A 24k , {8 CSCs 447 321
R IF B NF-«B 1R 1E , 3 80U 40 Ha i 2451,
CAFs it i 3@ i 73 W TGF-B {5 i 988 48 g &% 4= EMT M
1M R4S CSCs Rk , #E17 & A TR 2521, CAFs 7l @ik
43 HGF $03E it 40 i 7h Met/PI3K/AKT J&@ %, F 1
AT FER Y 2R A (GRPTS) IFRIE , M S A2 B 5
FEC () I B U T2, XTA S50 T 4 %o i 4F 45 41 i
A EE 1 (FAP) 1) DNA 15, iR A5 2R BE CAFs
AT [ 6K e 8 2 2R P T2 e SR B 1 PR 3R 0A T 4
)7 /0N B PL e i e 4 B ) A K RN e
2.5 HACAER

RS e T, M 4R L 5 CAFs L35 3R v 15
CAFs KA E AL R BOR B WK T B3 0, CAFs R A A
A 23 AT 5 S 5 i e A4 B R A W T AR T 2 S 1
KREB-S 7 3 B i /> S5 AU 7K~ 2038 s CAFs H Wi 1)

B AT SR AR IR 0T G TR T /7L R R A R e 4 A )
AT AR TR 20 R G R AR 1 R B SR 3
152, CAFs 5 I8 &4 i [ (149 AH EAE FE X e Jgd sy 7 2

S . 5 CAF 4185 77 2 UM FUAC BEAR LE , ok H
CAFs Fll HeLa 2 J Vi A 35 77 1) 2% 1 355 97 5= () Tl b 22
Xof 1 56 22 1 B 1) HeLa Z01 0 88 6 R A7 3% LA S5
1 AE F®, CAFs ik 7] ji i /& 38 18 LOXL25Y, CX-
CL 185 e i KB 3 T f 7= A il

3 CAFs 5ERIETT

5 i i AR B, CAFs B g AR e 1, 7= A i
2 IR T BB /0N S B 1) VAR T T 24 PR RN R R
R B AR A5 o5, TR 1 ) e 46 ] P99 010 i A1 CAFs 1)
AT A E O R T BRI S IRA TT LT
BrEms . H AT 2 AR CAFs PR 25 B 4 b T
I PA R A AIF 70 58I PR AR 36 B B, X S8 244 3= 2Ll i
#I 5] CAFs ¢ 5 [ 2R TH 73 F B #2401 45 CAFs 54|
CAFs 70 WA ie 9 R 7 A1 2 5 145 5380 6 DA T 400 i g 4
O (R385 R 22 FERE RO 2555 . LRRC1S 75 2 Fhsiik
I8 241 i A S A4 R ) CAFs 3R 15 , ABBV-085 52 .
BT EIMMAED I BUAR-Z3 W8 &4, v B 3
#E 1 LRRC15, R I H &5 LRRC15 FE 57 BH M/ 4iE [
P CEBE B P > o i A 28 55 K P i IR AT T 2805 /N T
TR R A A 1) 771 PT-100 7 388 3o 80 [ i 2T 4 40 0
1k 5 (FAP) 4] CAFs. 1E 45 iz Ji /) B A o, 1k
B A8 AT 24 BV DA ER AN 55 PT-100 7] B 248 v
Je8 AL 2R AT B0 A 5 2 A1 e 4 L %) 5 B R L
B RS, kAR JE B (PFD) A& — fh o] ¥ [7) CAFs (147t
F AL 2RI TGF-B 15517, BF 7808 R R, 78 FL IR T
YRR PFD 5 2 2% L B WA 250 i s 2
KA RS . R, Kb 97 25 55 8 7] CAFs 2541k
A R —AMEA AT S R VR T SRS

4 45 15

A

Zi LTI , CAFs 1] 433 22 i D] -7~ {1 328 Jofged 1
AR R R ZE RN RS, B B PR 4 B B e LA % R
GE T, 38 o R B0 AT B R, I BN R
TUE A = B R, [N LR 7] CAFs 1] g O RE VA
T — AR (HRH T REAR RN,
CAFs 75/ [] il 8 2 17— g iR AN [ B B R 32 () 4
WARAAR . B, 2R SR 1 75 98 70 LE AN [F) 28 B 6 i
T JiE B B CAFs [ D) R
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