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Microenvironment That Tumor Immunotherapy Cannot Ignore :

Cancer-associated Fibroblasts
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Abstract ; Cancer associated fibroblasts (CAF),the main components of the host cells in the tumor
microenvironment ,,not only have a direct “tumor promoting” role,but also participate in the for-
mation of immunosuppressive microenvironment by inhibiting T lymphocyte function, promoting
immunosuppressive cell function,and regulating the structure of extracellular matrix. Anti-tumor
microenvironment therapy that inhibits CAF function would provide a new auxiliary method for

immunotherapy.
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(o-smooth muscle actin,a-SMA) Ji# A= 25 F (tenascin-
C,TNC) , fii £ & B H1 i (neuron glial antigen,NG2)
M/ IR A= K I F 32 R-a/B - (platelet-derived growth
factor o/, PDGFR-o/B) £ 4 40 i % £k K (fibrob-
last activation protein, FAP)  Podoplanin & [ %55
CAF A= ¥y~ T B 32 B4 455 e E e K 2B R e
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3 BEHE 1 1 (chitinase 3-like-1,CHI3L1) k| ix
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CAF # CHI3L1 %A J5 ,CD4*T 4 Jitg 2 CD8*T 41 jig
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af 4y W K F CC R fE ] T 2 (chemokine C-C
motif 2,CCL2) , J& 7 [ 5 B0 00 9 41 i 1 240 A =2 Ve 1
SRR P HEBE T 2 F LA 1 (programmed death-Lig-
and 1,PD-L1) 3Rk ok | IRl #% 3 CD3 40 il 2 i
B/, H CDS8*T 41 it & 45 A% 05 VE FH i) BORL A B
KV B R sk 2D Koeck &5 MR A il g 240 i (A il i
TR R AS49 KR ki 4 il R Calu-6)+ 8 2F 4k
Y (AHHfLFR SV80)+4hJH ifil B A% 4 L (peripheral
blood mononuclear cell,PBMC) = 4t 1% 35 485 75 v )%
P, AT AS49 5% Calu-6 40 At B0 855 3% | 16 A549/
SV80/PBMC #il Calu-6/SV80/PBMC 3t 1% 3% 41 41 v fif
& IR HE T F o (tumor necrosis factor, TNFa) % H 4
i1 A % -2 (interleukin-2,1L-2) IL-5 IL-6 K& IL-12.
p70 FiA¥ I B35, H Calu-6/SV8O/PBMC 55 77
44U IL-5 10-6 M 11-12 p70 % 35 &5 T Calu-6/
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K% 240 s ] VR 2 R AR P 1T Calu-6/SV80/PBMC
B IR0 4 CD3*/CD8* A% 4 W AN 43 A T i 92 )&
o, H fE Calu-6/SVSO/PBMC It 85 3% 4 41 |
CD45RA Y IE 55 PE T 40l (regulatory T cells, Tregs)
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TNF, &4 K5 B1 (transforming growth factor
B1,TGFBR1) ML % P iz A= K A F (vascular endothe-
lial growth factor, VEGF) 3 P 3¢ 35 45 I 5 )il £F 4 40
M, B4 CAF Big 85 IR W 5 10 T 40 o0 - W &t
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TBCRT A 2oL 6 TL-6 8 rP PR 41 STAT3 |y 3
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ST D) RE A A, BOCHHE AR A R e TR
738k, CAF [a] T 20 2 36 50 5 g B2 b, S0 T 4n
MIFE 18 Fas FIFR)FESET- 70 F 1 (programmed death-
1,PD-1) K540, AR i, CAF i PD-L2 Fl FasL
FIRTRIEN 5 T AR PD-1 Al Fas 455 4 &
BT AWML P AL T, TR — IR, R
CAF % B 1) Podoplanin *#k [ 45 [8] 5T 40 A2 (lymph
node stromal cells, LNSC )8 PN 73 8F = 22 8 5% /7 il
BiRl & B Podoplanin*LNSC W] i i 5 T 4 g #H
G AR T80T 415 AL A SC /Y CD65 ,CD25 ik T
W Ko T 41 3244 R W5 45 5 4> 7 ZAP-70 SYK W2k
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(myeloid-derived suppressor cells, MDSCs) . 98 #H ¢
F W& 40 M (tumor-associated macrophages, TAM) |
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BB A B, CAF n] i a4 8 18] BOR N T 1o
(stromal cell-derived factor 1 alpha,SDF-1a) 44 H
£ m CXC Etatb 7321k 4 (chemokine C-
X-C motif receptor 4,CXCR4) 41k H: ] B Ji 21 21 5%
i — 038 i 1L-6/STAT3 {55 & 12 15 5 B 2% 41 i
3 MDSCs™ T 72 ME SR 52 1A 9] 7 110 L it g A
ey (5 M3 TR CAF 4307 4 SDF-1a, Ji5
]38 08 175 T K i MDSCs 1211 28 i 0 20 55 v i
ARG HE " 53 A WE5E & B FAP Al i IR
T Tl TR 2T 5 T D 9800 2 K (urokinase plasminogen
activator receptor,uPAR)#K#i ) FAK-Src-JAK2 {5 5
i RS A STAT3, T fie 2 CAF 33 CCL2, 3
— P SEAEAE IR MDSCs 2 M g8 A 15 v 41 <6 o e B
RE AR HE R KR X — 15 5 3 S A AT e PR 3
AR HE [ CAF 3097 198 s 70 BRI Z Ah B 2
CAF 18 HAT MDSCs 8, B e K 45 JE AL Gy 400 i 4
FH o 16 P27 2 200 Jf 2 — 28 A0 Ja] il v R T 1 1]
s AN, 2 5B A4k AL, A i H A R
¥ MDSCs (CD147CD11c¢"CD1237) &A™/ Gurcan %5
W T FLI I CAF 20 i 5 5 T 1Y fi e R AL S T fE
KX ZE CAF = R ILHE AR S CD1 e, RRA £
BWHAMABENE G 1250+, ARIXILHE I+
CD8O HUAL A AR 7S s 7E I RE I, 1X 3 CAF ANRE
BERR GO ARAN N, AE T 00 471 ] A A0 B ) 1 B T B
T CAF IRAIF| T GE b X2 (UG R 21 4k 40 =
CAF W nl {2 2t TAM (I8 B, 7 1 51 i e 4 i+ CAF+
AN I B A0 = YR L B SR A A o CAF A7 AE 7]
AVl R A0 LI Sy B A B 5 40 ) R R T R
AR TS T Y W 40 i (M2 7Y B g4 i) | 5 2 ] 49 b
Z2 R A PR T 40 A 58 RS AL 2 Ak, CAF
IS AT 38 3 TL-6/STAT3 i 42 34 i 8 77 4 4% 28 1R 4 g
PN 5] Ik Jig -2, 3- XU NN 4 B (Indoleamine 2, 3-dioxyge-
nase , IDO) 2k 7K | DT A& 44 FLAM ) T 20 it 448 4 3%
L FE I Tregs ¥ 1 1) S e T 6 DI HE™
23 CAF AT RIMEREW

Jit 41 F T (extracellular matrix , ECM) %) % £ 1
S5 HE T B2 ) S g A0 IRLTE IR ZH 2RI AR 45
B 1 25 2 Ak B S0 BE 5T AT VR S Wy 285 B BHL O T 48
JHL 9 9 0 ke 9 20 L A T A R R A
(4968 1A DX Bl T 240 P o s 0 PR K T 7 350 %% R
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1323, CAF vl 4 B ECM B9 3 24> TNC, Ni 22
5B, BT TNC Rik/KF5 TAM =i 2 B
HIEHE, F4ELi ECM A F T i G e > BF 5T
22 W g L BT 4 e AL i 15 hn ] LU CAF $r2LiE 1k,
CAF 6 4k 3Rz 2 SR Aie 1F g 326 5t £ 4 4k, HAIL ) 7
TR EE R B ECM AT 2 CAF ' ROCK i 1k,
WG EK Ty A R REMX ERK2 M55
A R 2 M N SNAILL 7K°F, CAF H SNAILIL
KT RS AT s G B 0T AR 1 AR A, 4k CAF
YAPL (7K AUG M, AT 4ERE CAF 1902 £F 4E LT
PESOL P, CAF RT3 3 43 0 i A6 I3 i 4, 181 &b
BE SR A Py 3 B 2 5 s e e

3 CAF fHXHIBRERTIRE

VLAEK, T PD-1/PD-L1 697 W b % BE 697 &
T, SR IEAS S T A P i e A A TR 0 BT A 28,
H i BT PD-1/PD-L1 7 %A 46 5 £ Z 4146 PD-1
FEIRIKOY- g 5 A48 1A 45 I I g R f i A L 1
Hh il R AR A B AR X ) TR) kRO T AR
Christine 55 BUHF 5% 3¢ B b8 1 3R 355 b CAF 43 b K
i CXCLI2, ifif 4 20 i 38 if 7= 28 e i % R i 85 11 B
5 CXCLI12 JE Ml A% & W fi 2 < it 5 4R 1 i 9 41 21
P, 530 CDS™T 4 i s L 22 305 s 240 e i 5 i A% 403 4
FH , DT fige B8 1 g B Xof S 8 R T T 2 Y R O —
THURIF 5% 26 W 1l 48 5% 7K 3R A2 A3 7] (angiotensin re-
ceptor blocker, ARB) [ i F AT 34 bt PD-L1 %76
JPIr R, HAEMMLE N ARB 7454 CAF i L4
Sk A T B 3Z R ) 22 i CXCL12), i
Ted 240 L7 A %) T W A4 2 % L 5 (colony stimu-
lating factor 1,CSF1) n] fi¢ i TAM (1 B F 44k | B
1 I CSF1 22 {4 BH W7 71 (JNJ-40346527) 1) iz H 7T BH
Wi TAM 78 i 22, SRS BRssc R AN,
JRHAEF CSF1 [6] CAF i CSF1 Z K45 4 )5 52
T CAF ' CXCL1 /43 . 4B CSF1 2Z 1K )
CAF 73 Z2 CXCL1, #E1#a fbhs 4 g A MDSCs,
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Figure 1 Targeted therapeutic of anti-tumor
microenvironment

T SR MY, Hu 553 A 3, 78 I /) BB A
CAF 70 i 57K 16, J5 #4538 i ¥ ik MDSCs & i
Jiigg PD-L1 ik 2 5 b e i ol | A e i 4t
PD-L1 3867 W 2 5 25 5 DL ot 1L-6 3097 =, T 48
MLIEEXTHT PD-L1 IR YT HA B 1 RN,

FAP 1E2h CAF 1 bR ), 76 M I8 S 5 410 1)
i EE AR, AR R DL CAF R FAP 70 F 24
S A BIG T T BE — g R R St B, g
Y HERE T DNA JE B B0 ) S 16T AF PR
TRIT PR LR T 1 Meng 45 338 2x 9 75 A e i 2 LU
P FAP R A0, 7F b 20 B0 1 52 T 5 & 4T 3L
P s B AT LA G 2 R G A R 2 21
FAP4I ], S50 FAP*CAF W =38, T B9 fi Ji = A=
/0 CD31 Fik ik ; [REF A 7] 52 CD4*/CD8*T 41
UL 98 240 B A TR0 R A, 410 o e B A K A A
Duperret 55 & BL& 1L FAP J¥ 41 ) DNA %1 B &
Jit i DNA % W6 97 A W 2 U R4 JH  FAP-DNA
PE B AT AT S 37, S BUMR 40 CD8T 4il i iz
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Ve B 0, I 0 IR T e 2L, B i 9 DNA S 1 3R
JYRUR . Zhen S5 TLLER R AR Ry 90 K 0k 20 14k, #5
WOCHON & FAP R S P s vl AR 85 & v By 4 &2
AT FLN g R NG RS 0 T I 41 20 2 3%
ZNARIEIRIT G 35 BN ) A A kR (8] BT CAF 94
FL 51 T 40 M= e 3 i . CXCL12 43 bk 2> | i A
FE T AT UL S R e e 2 R R R AR K AR
NP, A AE T

B2, CAF FZm 06 T 40 Tse . ik e
PEIDHI PR PR AL R M S = Kig e S S
oy 92 400 1 SRR 358 9T B, AL L AE AN [ e )
WEE AR RALHIR RS, A 7 T — 205
CAF V& FHAILH A i — 20 B B B LR S 1 1 A 1Y
B HRE W TT & LA B BB I TR R A S B
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