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[ Abstract] Pancreatic ductal adenocarcinoma (PDAC) is a common type of pancreatic cancer that is insidious,
develops rapidly, and is highly malignant. Traditional treatment strategies are ineffective for PDAC because of its rich
extracellular matrix (ECM). Cancer-associated fibroblast ( CAF) are the most important component of the ECM, and
interact with other immune components in the tumor microenvironment (TME) by secreting numerous effector molecules to
form an immunosuppressive TME, which may then allow cancer cells to evade immune system surveillance, promote tumor
growth, invasion, and metastasis, and induce ECM remodeling and drug resistance. This review summarizes research
progress on the application of targeted CAF in PDAC immunotherapy. We focus on exploring research strategies that
promote the transition of TME from an immunosuppressive to an immune-activated state through depleting CAF, inhibiting
effector molecules secreted by CAF, reprogramming CAF, and limiting CAF-induced ECM remodeling. This review aims to

support the production of more effective therapeutic strategies and provide new method for the immunotherapy of PDAC.
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Ji# Bt 545 9% ( pancreatic ductal adenocarcinoma,
PDAC) J& T H W AR, B — MR 28 M Fn s
PEROR, 5 AR AEAPRART 10% . HOR T FE R iR
B SRIRAAE TP ROMEIR T R R RIS A R X A%
i PURER YT BAT SR R BB Ty, AR YT BR Kok
Ay & HET PDAC YAIF I B ek, W
TRIT7 245 6145 7 P8 fib 5, ABRAXANE ( R 45 &
R RN PE A2 ) , FOLFIRINOX (B Vb A4 Gt
SEARRRE IR | S-URMEE ) 1 RS U R
MFARIGTBA —E W (AR ZHEHF RS
FE4ENE K&, WR RS . W, SRR
KA PDAC MR RCR B R Im RN B, o
PEIRTT 1 HE B IR RS R 1R Y R i
P IR A2 1) 592 240 i =5 245 Wk 08 45 13 B S g
R0, IR T A b HE R RN I MR A i, R
BPEIRST TE LK 5 G2 Ji 968 AN 53 S A4 B 9 oh i 36
SR T 0 A5CR | OR T X JR g Xk L A A R
M, H B R LE T PDAC HAT & 24 A R A
52RO T 20 i 3= 9 55 /0 ELAT A5 1Y O 5 400 1l
PE . PDAC 4HAEA N 5 ) 35 B B 43 Ry 958 4 O B
214 4l ifi ( cancer-associated fibroblast, CAF) , f1f
VAR 1 3 BT () CAF AE S S % 3R y7 #E 0, T
PDAC Y BTPRR , £ {40 i A1 35 5 19 A 3 T 4
PO, AT RE 21 SR R ) HE T X BHIRHT PDAC iR
MR, R, B R CAF 9 5 22 3R 7 5K W X T
PDAC HR T BAT TSR I R 5 L, A Sl CAF
TE R e A 35 Th B9 T DL S 38 ) CAF SRS 7
PDAC 2697 i i A 5T i SR AT LR AR .

1 CAF FEIfE R REME R R

IEH BT, CAF 2 8] 58 Bk I Y #2540
JH, W AR A5 A 1 S8 B FIAS SE 1 . CAF 2
R ARG . AR A B S RPN
SRR K R T CAF K A0S RS 30
Ui FETHOE #Y CAF MEAE, 33X S8V R AL T b i 21
ZUN BT, DT 7 i 0 A K A e AR T
FEHT, CAF J& PDAC JE 5t v i 7 5 (1 400 L, Hooke U
FHE P A i R AR OIR 40 Y ( pancreatic stellate cell
PSC) o A CAF 7= A= Kk i1y e J5E 2 1 0 I 2
P, 3o B A L B 2T 24 A0 AN 2 1 B S BBk T AR S B g

PRSI 2 NANORT 24549y 3 i #0138 5 B, i L
SENTIREPR YR (1K= AT b 27k 7/ be i i) 1 25 S Cili N
CAF 1E R IJe i34 5% (tumor microenvironment , TME )
) —A2 4y, 3 T 22 Ry S0 R AR K, 4
6y MRg 4 (AL U BE R | B 7 R 0 LR S5 AR, i
A3 I TR 24 0 G 5 ) A5 45 AL ) S A ek g ik
JRUT UEOE I, CAF 25 R 1R 28 M 5
A, CAF 3838 o (2 14 e 3 410 ) B 58 1422 9 1 g
() G A, AL R AL IR T 10 7= A, S SR AN
R VA AT T 200 R 5 I 4 e RS 4 3 R AR B O
W 5 W 240 PR AR £y o 28 410 i 6 L. GORDON 451
R A S8 & B, CAF AT UE S M2 B
i O S T Sl | T A - O S I
PD-1) % & F &
KINOSHITA %517 Fl| FH 4 1k 24 Y (AIE 52 Treg 40
LT CAF R, Ptk, ¥ 1m) CAF Y5 sinyr A
W HEEME X,

2 %13} CAF %& PDAC R RZE ST
REE

PDAC LA AL TG 22, 5 IR e B 300 e
TEAN M TG T 75 40 15 T iR 4 DDA DG CAF &
TME fed 2 WA, B 5 TME A EA/EH B
Blw s R At IR R R A — S SE R N K PDAC
HI) CAF 5 4 I A FP Al A AR K ek
HF SR AN 4> T, 5 TME H i) % 40
AR EAE R, AT TR 8 G 326 400 1l 4 TME , foff 985 40 i
REME kBt 28 R G0 WL AL L 4 B A& PDAC
TEAR FIZH I (14 /) SRS T80 40 st | 76 fieh g 366 J b 2
SETARK—FB/r 4, It &I e EZRHRICEAR
[FSERY ) CAF 0L, HIAT CAF IIRE )G &30, HAE
e 35 J5i P B A7 7 A B T 2 T Ak G 41 i 8 1
CD8" T 4l il iy Hr =™ . UL IR A BF 5% CAF 7E
PDAC & Z= AL, 7T B8 A J5 22 0§ 1) S B8 16 7
PR 1 M
2.1 #0[a CAF E#iE#E

£ PDAC @ H  CAF LI EEAEH, KR
FEUEW, 8 B CAF A] 7= A K o8 1% 40 Al 4 3% 5
(extracellular matrix, ECM ) DL 38 Il 45 IF 31 & 1697

( programmed death-1,
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YA Bk ik CAF o W] 38 2o 43 WA K i 3500 43 F
T B S 5 100 1] o R 58, T AR 0 e A A 4
1RZEMEERS ) WAl CAF T DL 2o 1 15 3 Y 30
il 41 i ( myeloid-derived suppressor cells, MDSC) , ¥
HE R e I sk cD8” T 4iiE RS HER "', Ptk
R PDAC 11 CAF Gy #E S EAT I #E, ) al
EN DR O S SR A R Lo (I K 7 O =
PDAC HAAFEARTRIBY CAF WA, A [R] % I 78 3 21
SRR B 23 18] 341 | J Ak 1 3R T A 3 4 LA B b 9 i
PEE BR 1 89 07 & 1 . CALIGIURI 457 #g 2t T
PDAC Bz MMM RL, % Bl PDAC M h CAF A
A e, 4 A 8] g 25 BRI R] Y CAF 1
Al H A AR AR R R BRFE
2.1.1 HREA[FEZESS CAF JHAE

RIFZEEIY CAF S REARR BT, T A
[i] CAF 7E PDAC H By DI RE, HE 1M A 51 X5 Ve 0 I #E,
TElm IR BB ZZ M, CAF 1E PDAC Hhi] 732
B I8 JU0 1 ST AU R B 5 SN A AR KR A 4l
e gZe A LA . KPC /N (/B & B
BgEa A ) AN R AR CAF e wIAR 4l A= W s 4
IRe A7 B4 S 3 B S AL UL ST 4 40 il CAF
( myofibroblast CAF ,myCAF) . &4 CAF (inflammatory
CAF,iCAF) #1 4t Jil & i CAF ( antigen-presenting
CAF,apCAF) ", myCAF (0 F i TR AL 38 5
T4 DX A 1 e 20 B AH AR 5 iCAF B RAE 2R A 38 5
AL T IR AR apCAF 85 BE 3R 35 F 2 SUR A
BEW 1 2EH CD74 KK, HE W HE5 4
CD4" T 4ifiZs & 5 e TP R 5 7 o i
EYE T 408, 3 B CAF I RUHR AT E S B0
I TME ' . CAF AT L3 4o AL ) 5 90 s i e £
B 2R L S A R R A T LS ek o A 2
2 FRAE 2 1 45 A B IR) 2 T Al 5 Joi 1 43 ok
KHE IR, I R W T AR CAF 2E T 55 S i
TP A b A R S

AR5 CAF FE MR ) & A & S B A
[FIVE T, myCAF Bk o 2 10 i 88 4E B9 CAF, [ A
apCAF AJ ELAG gl /E FH , iCAF 80 S 4 i 9
FEDERAY CAF RIS [ 4 FE CAF 7 AR 5 43 784
JEEFE ICAF 43 RUHEATIH AR, LA 78 V80 55 5 752 410
TR 35 1Y ) B, R 59 T 1 kR kB
FUENTES 25" VB9 & B, i 4876 S 1) B 42006 5 I
F-la( hypoxia-inducible factor-la, HIF-1a ) i %E R
PDAC 1 iCAF & R fity 5 B 1 45 [ 1, 7 Bk 58 5 14

T HIF-la /v 5 JAK/STAT [ 4305538 # 2 i I)
LI CAF B9k RN, SRS IET, CAF K2
myCAF [1] iCAF (578, TR, ] 458 Ji g R 855 1Y)
S XTI 1 ICAF RO —E MRS
PHER ML, X2 CAF WA R IE 2 sh 381, Z
TEAF M AN ERSE R K A 500 . BIFFT 4517 78
2019 4 & L% Ak A= K I F--B (transforming growth
factor-B, TGF-B ) 8 f T ¥4 1 40 fig /v % 1 Z {4k
(interleukin-1 receptor 1,IL1R1) SR 3 I AT 4 4n
% A6 R myCAF il 02T 4 240 fa % 46 Ky iCAF
177, 0 AT R I 7 12 T4 #E PDAC i1 iCAF WAL, JE
ARSI S A TME £14 [ o 586 A1 Jev 96 440 1 3
B, Zi b, T CAF 53 MR A B T 88 0 R 7
PDAC,
2.1.2 HE[E CAF Ahrk Y isAe

TEXT CAF Bt — P50 B, CAF iR A7 AE
ZHMAEYREY . CRI CAF bRaEYA i er
240 B 3 7% &5 E (fibroblast activation protein-a,
FAP) . a-F# ULAL3) 2 A ( a-smooth muscle actin,
a-SMA) IfiL/INAT A= A2 K TR 32 44 ( platelet-derived
growth factor receptors, PDGF-R) | H 4 ffd 73 fb Pt i -
105 ( cluster of differentiation 105,CD-105) & & =&
IR ® & ¥ %1 15 (leucine rich repeat containing 15,
LRRC15) | %h 2 4 K 35 7 B ¥ G1 (netrin GI,
NetG1l) . #EfgME A2 11 A 2 ( phospholipase A2 group
ITA ,PLA2G2A ) | 4t il 90 25 R 45 & 85 11 2 (cellular
retinoic acid-binding proteins 2, CRABP2) 55, AN ]
PRSI CAF BAANFEPEM . 5 FAP NetGl |
PDGFR ,CD-105 #r &4 (19 CAF 7E PDAC T 5 JF
LR B AT T B A5 b e & A O e T T 245 B
B3 F a-SMA Hl LRRC15 #3699 CAF £ PDAC
o AT B R ROER B AR AR AR,
&, FAP™ CAF FE35 - BEA MU «-SMA™ CAF Y%K
i, HESE T FAPT CAF Fil a-SMA* CAF A ]
T RE By 40 R PR, R HE 1] S FAP
PDGFR CD-105 “5br:E ) CAF HEATINFE,

REWFER I FAP B CAF J& PDAC MAE%R
PEM 245110 FERF 22— FAP 355 g iz i 4
M T YA (regulatory T cells, Treg) & Ji& S 1EAH &,
SRR E CD8™ T 40 fifd 2 T ARG, DX B 1) #E 35
FAP* CAF 4l 2 —FhEchf iR 7 ™, BFot
W1, #00] FAP" CAF JHAE AT 400 e £F <, 25 40
HFAP HE H Y B2k 23 SE 3R /) B PDAC %5 1Y
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Je' | FEIG & & B, 7E/NER PDAC JZ R i e A
R Sl s R PO B, T FE FAPT CAF 1] LAREAIR
e 671 g U AR G e, IE 1 PDAC B A AE
KLk  MCANDREWS 251/ ¥E PDAC /N B Igg
IR H FAP S ) 2590, 6 456 BURE S P Bk ; 4t
TR-25 )R s 5 1 Rtk G PR A2 IR T 48 M 55, 40
B FEVHRE FAPT CAF 41, SR, —2eF 58 & 3
FE¥E FAP™ CAF 2 i BUILA B 2K B 8Pk 0 T
FEBET, X RWIFIK FAP Y 20 M0 76 4 15 1F 3 L
PR 5 R L T A R, PG, FAPY CAF 7E
PDAC KA THFERT, N %5 V) vE B R AR AL, 75 B T FE
¥ PDGFR' CAF 5 FAP fE A, Al & 54
JEPA T, K TME H B W 20 i 1a] M2 B85 B L5
FEMHIIAEE T R R ARiC CD105 T i
RIXSr CAF W, &I CD105" CAF X Jifigd A= KA
AR {H CD105~ CAF RI & #4500 PE T 20 it i
1 T 4HMICAZ TR R B 2 IR 20 B 12 i et 2
SC N N T(T-ai 1 S N N L B (S
KRISHNAMURTY 4" & ¥, LRRC15* CAF "] LB
FA0H CD8* T AL iE AL AT g , BRI XA YT 1Y
I, LRRCI5™ CAF n]#45& CD8* T 4L Thie, Jfik
2500 4 B AR P M S TR AR 1 (rogrammed  cell
death 1 ligand 1,PD-L1) Ja¥7 B9 S, #1958 & B
NetG1" CAF i#i it NetG1 /- F i 45 2R/ 4 2 It
WHEH 255 PDAC 7715 , NetG1* CAF HA NTER %
PEIRIVE R, AT 3 2R % 0 40 M A 5 1 ik I 240 P
i KRBT BT NetG 1 mT LABH A% i Y iF
PR DL B g% e e Il VB Y Uk, [6] FAP T4
J7ik AH [\, A mTRE o] 94 #E 3% 35 PDGFR | CD105,
LRRC15 LUK NetG1'" BHYE ) CAF, 5 FAP™ CAF
FIHE , «-SMA™ CAF 1 PDAC "h R R AEH . a-
SMA* CAF E#IFITE PDAC Ay 3 R T2 /)N BB 50
w0 R R AR OF A B AR AR IR R T 40
Jt ) G b A Y B £ e A LU E T, o
SMA™ CAF 1) #E vy BEAIK T 2 T 41 i ( effector T
cell , Teff) 55 Treg A LR | OZDEMIR 2 iEH
JHRRIE P a-SMA® CAF Y BRK S8z 281 K1k
(R b 18 2 | 3 W % 38 B A1 T) s 98 0 T 240 L 4
. A& B a-SMA™ CAF #t2%, PDAC |- f¢
00 - 10) 0O A48 L A 2 AR S T ol 90 i 1 448 i 3% AR
MR i PDAC G2 32 T B ARRRAIG, 3 590 Treg, 1M
HEhn PDAC =28V | AR AR A7 38, DAL ot 8 ) T #E
CAF I, il R4 #E a-SMA* CAF, #F5% & I NetG1™

CAF [f] a-SMA* CAF —2&, AJ g 30 i Mg A= <, IF:
WS, R ] R FEH A NetG1' CAF,
Zi b AR AL A [R] AR PR Y)Y CAF 78 PDAC
R A ARFEIER  RAER 2 B RS MR
it LA g B 928 22 b A ) A FH 2R AT A XY
THFE, L #E E A5 FAP .PDGFR .CD105 FHYEAR &)
CAF, o] LS SR Y7 (ARSI 3 RIARCR
2.2 06 CAF Db BII R 5 F

£ PDAC KA K J i HAOAE th 3 5 ALY
ST RAEEEEAE, A0 A AH AR A2 Tk
DR (G 4 i IR 7 A R AR IR ) G 4 i s
CAF /RSN 43 F1E PDAC 1 BoA AR EEFT, AR
it 53 WA AAONE 43~ W AN Ta) G AE e 1) A ke e
LA K g b ARSI
2.2.1 #[5 CAF Zr 4 A v

CAF ] 43 b K 4l U PRI 7 ( eytokine , CK) , %3
K& T Re7E 20 M () 1% 38 15 5. L B g2 5 sk
N AT I/INGrF Z BRFTER F BT, 78 PDAC H1, CAF
S CK A8 M, CAF it CK M43, B
TRV S REAN M Dy g, I 9eg v HE B B g G 72 4
I 85 92 11 <) 200 L B A ) iR R e o 8 0
PR M 2 4 350088 1 FH DA B G2 400 il S A B 1
JERE, B0 11 1L-4 1L-5 1L-6 , IL-8 . I1L-10  IL-13 | IL-
17 M IL-33 55, CAF B 43ihny CK &8k Wl AT LLAR
HE RO A A SEAE I 18] M2 B WE 4 55 4620 ]
R LA AR A A S5, A0 TME ) s 24
L R e 28 40 TRIAEF T 40 B B B e g 2 7 7
AARIE R . B IL, CK 78 PDAC i R h R 1 25
AFIMIER . AWFFEHREE , £ PDAC /NEL A &R
o1, CAF 43604 TL-6 1T LAGR AF e i 40 M %o 75 74
i BT 245 P, 55 7 AR S 4 ] G BR B  3K
kT E S SOM230 ZE I (A% %8 ) 185 i
Y0 ) mTor/4E-BP1 3l ¥ Al IL-6 & W™, 4
PDAC IREEHE = 1L-6 B, K& 5256 & BT $2 8 7
PO 5B PD-1 g o7 ik U W) 4 T, G 35 48
PDAC /NEUAF 3% R ¥ 1) 240 Jf DR 7 52 {300 461 51
WFCERHLPT, v ) CK AZ 4R 40 11-6 5Z 4K (1L-6Ra)
B CK T Uefe 30 i, Al CAF 43306 1) 48 i 51
T 5MHE T2k A, Wi $E & PDAC B IR
SPRCH . N, BT % PDAC BIEYT, AT R FH LA - 4mik
CAF 336 B4 41 A PR~ i 240 B A1 2 4 1y T 0L
CAF 43U (%) 41 i PR 7, 1 T & 45 e i 9, 8 o= f 938
JIrfER
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2.2.2 #UE CAF Zribiy etk iH -+

# AL T ( chemokine ) /N7y F 1 B0 435 ¥4 AH 5%
ZRK, TR AR i e i PR R R R A
FA BT A 2 e 2 iR 5k S B v 4 25, C L CC,
CXC Fl CX3C (X AT A& IR ) . X 4 Kk
K75 38 PDAC ufig i e — s AR . Herr,
CC Al CXC PiZsatb N7 & 3% F AR, K4
CAF 43 , 5% M) Ho, 93 240 Ff N JFC by 248 (1= 2 240 it A
NI ) iR, 530 PDAC 19 3% HOf 12 28
P T3 32175 SR T Tregs 25 4 i 1) 55 45 AR fo 03%
7, AT BRI S R RN 4 (U CD8” T 4i i) ) fi
B ZLAES) I TME 1 CAF 43 WA CX3CLI .
CXCL12,CCL2 ,CCL5,CCL20 il CXCLI2 &5 T [a]
FEIR T AN A B4R Rl fk, WANG 4507 78 JE A0 /)N
Bl PDAC AR B B, CD4* CD25" Treg ZHifi ] CAF
(R SEAE LRI T CCL5, CD4™ CD25" Treg 1 56 fit#
SR T X3k & 8 H P3 (forkhead box protein P3,
FOXP3)7E PDAC H i BRI, i 1T Ll CAF 433
CCL5 W5, £ CCL5 5 FOXP3 #7446, W]
B 85 9 0 JEL A /N Bl Pan-02 PDAC Mg i) Jidh 98 171 1
Ml Treg ¥2 W, KOCHER %" & 8, T 4 £y
(interferon-y, IFN-y) AbHEFEAR T PDAC /)N FRUABE AU
CAF 774 CXCL8 ByZik 3R IT PD1 IGIT HIITRL,
SR CD68Y M2 i I 4 i 4988 P . 2
BRI, ¥ &% CXCR4 # i 7 AMD3100 LA f #z 3%
CXCR2 % #1 7 CCX872-B Wy & &, 7+ Wl 5
FOLFIRINOX Bk 5097 J5 , s A Tedm kb b 1A
FrasE | JEAE PDAC I6Y7 A — By a >,
M7, # A P CAF 23 T IR 7 ks e Ak IR 7 i
(RAT LAEEE PDAC H G 0 (0 AR 85, A Pk Bt
PD-L1 Ftafb 7 32 (R BE A, $2 0 R 97 350
(WFE1),
2.2.3 #B[A] CAF JMibay A KA1

CAF ] 43 W K & 1 A K R F ( growth factor,
GF), G 4 W K 4 K B+ ( vascular endothelial
growth factor, VEGF) 3 K7 4l ifd A= 4 [ ¥~ ( epidermal
growth factor, EGF) | JiF 41 il 4= & X - ( hepatocyte
growth factor, HGF) | TGF-B, & it 4 ffd fi7 4= A F--1
( stromal cellderived factor-1,SDF-1) 4§, i £& [ T 7E
{2 PDAC Mg LB H958 GT 8 (R28 et h A 1R
HEMEH, BATE#/2R T PDAC & fEEZ LT
J&, il VG 4 A4 K I F (placental growth factor,
PLGF) , AT B #:80% CAF 7E PDAC H/= A= K21

AR, 7T LSS VEGF B2 5. PDAC i
98 I 2B ORI AR AR R BE b M T 00 8 A i, T
M A RGE i VEGE B SCHRAY, Rt #l i PLGF il
VEGF 7= 7E PDAC JI7 HH A FE R EAEA Y, ol
KA PLGF (41 Ate-Grab PA253497 ) il VEGF B It
FNES L CAF o n] 3 43 00 BT 4 400 i A K PR, LA
R AL F CXCL8 By 23k CAF 43k
SDF-1, A - 9] JgE B 9 Hh (%) SATB-1 ik, M- 3%
TV A i 2 R R R A R R Ak, CAF
AT HGF 78 Bl Mg 40 B 1 iz - 1) 78 s e 4k
(epithelial-mesenchymal transition, EMT) , 5 (N 7£
M PEALETH 251 78 PDAC [ & /NS H b &
B, CAF 43 Wb TGF-B1, M\ I ¥4 3% 19 AR 98 h iy
SMAD2/3-ATF4 %l , S8 ATP 254 & KK C R
1 ( ATP binding cassette subfamily C member 1,
ABCC1) A5 SERG TN, ABCC1 % H 40 0 1 55 75 e
Vol HLAE A AN R R R R A S BUR YT 24,
B RR 0] TGF-B 1254, WFE ] TGF-B ik
ST ERBE . TME H KA 40 i #a L IR A
ACHE e A B vh B HAE ) e, m S Bl e 93
PR, PR, 90 A K R F= AR 7 PDAC 3R
Jrh EAEEE X,
2.3 kiE PSC tMEHTE CAF

PSC & — 7l G [ M 1) 70 5 20 A, 2 i Jed 1 3R
Beny = BN % 4, AT T 20 PDAC 45 45 4 411
A1 PSC HAG WIRP A AN kAR A ek B
AT PSC AL TR 7 1EHY PSC R YjHEIE
SR TY AT B A 76 A0 e A 6 B A, L T O
TR B RN 5 45 R L, R — e O Ak AR R TR Y 2
Jil, H B AE A 80 ) ECM, 24 -7 PSC A2 3| —
AP PR 2 R 3 e AR A B IR i A7 0 i T A
AHOCIE DR 38 | 5 2% M I3 I vk 5 Ak O WL 2T 4 e
A, Ik AT AN TR AR &P CAF EEk
JETHOE B PSC, PSC 2% 1% vl fig S 2L CAF Joik A4
o P, ATR H — R 905 306 PSC #4721, A
A CAF 19774 DL B2 CAF X PDAC #ERERVET
I FRFR R E e CAF™  PSC fEBRAE ST, Y
TR T PR A A B A0 R T B, 2 R T R R A
iICAF bRy . BEFT W, R 5 e A K I -
1(insulin like growth factor-1, IGF-1) {5 5 /) ] 3% 5
PSC #06 #H 56, B L AT R 4SBT 1GF-1 38057 LA 4%
1 PSC MiE— 306, 4R AL BE R (all-trans-
retinoic acid, ATRA) FIZEA4= K D U] fif PSC 2%
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&1 PDAC LN T LI fE

Table 1 Classification and function of chemokines in PDAC

FIES LiES
Classify Class

Zik

Receptor

Yk
Function

Fg EZ BTN

Strategy Reference

XCL1
XCL2

CCL1-28;
(0(0 CCL9;
CCL10

CXC CXCL1-17

CX3C CX3CL1

XCR1

CCR1-10

CXCR1-7

CX3CR1

AL T 4 AN o5 240 L 530 5

AP E AN T 40 A A A EAEA
EaniLi

Activation of T cells and secretion of immune cells;
Mediate the interaction between antigen-presenting
cells and T cells;

Anti-tumor

RER G H ST 2 A0 L 5300 5

P AR 5

SEAEMHRI 40, 40 MDSCS Fl Tregs;
CCL2-CCR2 AF T CDST £ A, 3 1 41 4 4 3 40
i 2IRE

CCL3-CCR1/3/9; B3 S et ;

CCL5-CCRS5 : i1 Tregs A IZE4E

Most of it is secreted by fibroblasts;

Promoting tumors;

Recruiting inhibitory cells;

CCL2-CCR2: acting on CD8T cells, thereby
immunosuppressive function;

CCL3-CCR1/3/9: enhancing immune suppression;
CCL5-CCRS; increase recruitment of Tregs cells

KR53 P LT A A 534 5

e i ;

P GBI A R
CXCL1/2/5-CXCR2 fie v P4 R 40 M 55 4 i B
], HL bR A0 R 7 A R R AE I T
CXCL10-CXCR3: T CD8T 4 it ;
CXCL12-CXCR4 ; W FR I T fiT A T
CXCL13-CXCRS :AERI T CDST 4flffd

CXCL14; 77 A5 B A% 40 L A4 S R 20 M A 1 9K 2%
IGEIR

CXCL16-CXCR6: i HET i 63

Most of it is secreted by fibroblasts;

Promoting tumors;

Regulating the immunosuppressive microenvironment;
CXCL1/2/5-CXCR2: promote neutrophil recruitment
and immune suppression, and neutrophils can
produce tumor necrosis factor;

CXCL10-CXCR3: downregulation of CD8T cell
count;

CXCL12-CXCR4: also known as matrix derived
factors ;

CXCLI3-CXCRS5; acting on CDS8T cells;

CXCLI4: can kill monocytes, dendritic cells, and
natural killer cells;

CXCL16-CXCR6: promote tumor immunity

i e

Promoting tumors

PDAC P RAFAFITEH
Play a favorable role in PDAC [24]

BLIBT CCR 524k ;

CC AR ;

CAF = CC, H#EA7 T b, I\ T

i CC 972k .
Blocking CCR receptors

CC gene knockout ;

Key transcription factors of Tregs

can promote the production of CC

in CAF, facilitate ablation, and

thus inhibit the production of CC

BELIST CXCR 324 ;

CXC P RRR 5

lFN-’Y ‘{ﬁ“ﬁ?ﬂ]ﬂ CXC [30-33]
Blocking CXCR receptors ;

CXC gene knockout;

IFN-y therapy inhibits CXC

FELIBT CX3CR1 324k [34-36]
Blocking CX3CR1 receptors

15 , T3 i PDAC 988 N 35 P4 At V5 7K 1 -8l 20 i 97
AL di R DAY (1,25- 3k 4k K D3 8§
RIA =) CHIE B ARG TR CAF 3355 Ry 1k &
CRAEGH M VO 2 A 2 D3 LA 4E A I | A iR S
SRR RR LT A AL A8 /0, ELIS 38 T /0 B i g A
R AT 254 0 SR LUONG 45 K31, 3
A C-C Bt 7524k 2 {55 5% 2 5% CCR2”

PR A MRS 2 R I 316 PSC, 1T PSC J& CAF
PRI , 0 B A AN e 3 R 3 8% 2 A7 BELIT, D0 vl
AUBEIT PSC 0] CAF 9434k, B, fiff PSC 235 A
MFECE R CAF, DA I /0 G0 8 41 il A 1 L
EHARITRCR  7E PDAC AT h A EEE X,
2.4 [R#l CAF 55K ECM £

PDAC 1 =£ & 1 ECM 3 8% T G032 7 il i R 455
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FUT 4 AR R CAF AT i 5 e it P9 34
FE L0 2 2T e A s 2T s A | 2 ECM B ) 3252
KR, CAF JH AR AR SC AN L AP i o3 (e st 2
FI AT AR T8 e 8 S ) il LA 2 TME,
I A=y B G B, BEL R RN T 20 i U 58 0 A 8 4
i[RI ORI B 2 B T PDAC BEJ
WFEs T 4RM A, S SR AL, 5 54
AR X EABANN T AWK, FFE %%
BURIX T ALz 3 B R AR, ECM Y =2 o0 I
JEUER F1-1 AT3E 3R PDAC 4i A 0 5% R 95 0, 1208 it %
Z A ' o, W B RO BE-3-E G
( phosphatidylinositide 3-kinase, P1,Ks) 15 5 & 5 il
SIP, -5 E-45 8 L NN, 76 B &1 PDAC
ANBISERL AR CAF 7310 A4 Ji S 1 nT e o 5 4 i
R UE A H £ 28 I ( myeloid-derived suppressor cells,
MDSCy ) /> CD8* T 4 A ok 1 5 G 2 41 i, 3k 1
At PDAC it &, 2 Bt & J& & H B ( mawix
metalloproteinase , MMP ) 7E PDAC ¥4 %% A (6] 75 22
A 4 7 A SIESE, MMP9 76 NK 21 i 1) fiE 5 7%
A ) vh ke % S T, ] MMP9 BH #i 77) Ak
FENK 2000, & BUATHE 5 NK 20 0 53 00 25 AL 28 Rt
K B, F W] MMPO il ] LLbf % 375 S i S i
7R HIDFHE 58 NK 40900 Thae™ . S 1P1-
926 (—FHFE CAF AHOCEE BT AR 25 ) k& 45 24
AIECEE PDAC FR s 6 ALY 5 il Sk R A
8 AT PDAC i CAF 7= A5, AT 2> COLL
AIUTRHE T T 25 . 5581, PEGPH20 A S —Fif 5
L AR T AN F B SRR 5 T PDAC /)N BRURE
R AT R SR 1Y) 3 A B 5 % 2 B R , T U
A R THARRR R BB 2R, O 3 2 Mg ik o, 4
T PDAC {5516 AR AT, 35 S e 5T AR AR i 12
T 4 3= E ., H 5 5l PGl AR L,
PEGPH20 B V4 fb 36 7 n] 0 25 AR e 7% e 8
IEHE T s W AE T R 4-H SR T W (4-
methylumbelliferone , MU ) >h — Fh & $5 P 175 BH Ji iR #0
iR, AT REAR/INEUA P PDAC Bigg K/ fig i T 20
SEFERN ) i R 2H 43R 9, FE T A R R A K T
B0 DR, AL A0 CAF 20306 20 g A0 3 S5 1 40,
S s, M MR R R B R A, LRI ECM
Hh by — EEE A3 i 5 4 J 45 1 7 ( metalloproteinase,
MMP ) D2 3 ECM iy i) Bl , Hoad ik ml LA i
Wit ECM A1 AE ECM 3 J 22 R K3l PDAC Y i
Y Ik, 7E ECM E MR W% RS AR

RS o S N A S i /NG T s o el £
%,
3 RE
3.1 15 CAF HERFREYHNEE

CAF Sy S 1 5 22 HEAE AR iE— 2D 5T, AN W)
WHIFIAR W9 CAF 76 PDAC Mg ik J2 K 4 92
REEARFRAEN , anA-AT = 5 SR &8, Joik
i€ PDAC " 3B CAF W73 A i WP 26 7 5 45 5
1) G 5 AN M S A AR, PR, 3838 CAF 11931 Y
FbpE W BAT EE G L, 78 PDACIRYTIN , H g2
XA F AL R & S CAF SE Y HEA 73 1) Y
FEo UIFE PDAC /N R JHE AR S 1SS 70 e I &5 1 FH 55
B M FAP-DM1( —Fp#i i FAP B g pEHTIAR) vl HF
S AP A, BE B g AR Y W, 48R
CAF )43 B4 78 F R X T4 55 PDAC B3R 7 80CR
HAEHEEEX,
3.2 FEXTEHIT CAF BITHIF FiE

#E PDAC I RIG YT T AR VB Fn B 2456 B ik
ST 4 ALFE 75 P A | S 35 A i DR 5 VG At s
FEAZEGREERY | BHESCRY A, 5
PDAC U 4N LA BB VIR, gt
Xt CAF WIRYT Ik 2 R SS | Ti SH4R 5 m A 7 vk
JUREEE, A VFFEGE S B A PR SZ R T 41
( chimeric antigen receptor T-cell immunotherapy , car-
T) AIEES RS CAF, Eb4n,CD70 7E CAF 353k,
WF5E 2B, CD70" CAF Al fE i Treg AOFR S AE U fifigd
TERE IR fayse ki , il R K 1L-15 1% NK 40 iy
SRS CAF _F /Y CD70, T ik 2 Z4# CAF AU
HL2 B AN £FSE FAP CAF 1Y car-T 7 15t 1] 15 46
CAF™ | [EIRA2:5m PDAC HhHAB B CAF B9
S A G AR A 0 o e e A A b i
9o LA % B8 DA B0 /b Al i A RO RY, H AT e
TH T 5T HSV-1 B/ B OX40L 2% 3k ¥ 8 0 75
(OV-mOX40L) , Hr] Fe 3 Jay 38 A1 4 B iy #0461,
PO L RNA 5 52 7%, OV-mOX40L T #3 3 i 241 Jfg
(CAF) , \NTifiE s CD4" F1 CD8* T 4= | LAKE K
PDAC /NRAFEIE R ) 46, T4 CAF (R
PERE B A R ABAT — € MG PR S, 36T IR FAP
1 DNA ¥ 78, & ¥ PDAC f#FREE 4 CD8* T 41w is
TN, S, N FRE Z A X CAF MRYT T I,
DAIA B G2 it (WU B8 G 5 10 IR A 4 T 1 5 2
Wk R R R
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3.3 FHAk&EEENHE CAF [ESiEHK

HIF ‘TGF-B .Notch ,Hippo ,STAT DA & Wnt %5155
S, S1EHE PDAC SR dl ML A O 7Rk
fifrgg 0 JEE O 1 R A AR Y L #E PDAC g i
il CAF 1 STAT %555 B W0 , A7 B T8 A
S G B 3 CD8Y T 4i iR iiE B TME
GAUTAM %' &30 7E PDAC 9 [ & /N BB AL oy |
BUEARET A T PDAC T A 40 At p AR R 1, B4R
PSP (HIF-2«) 38 52 30 CAF M2 2 Jif g #H 5%
EL W4 i ( M2-TAMS) Fll Tregs A4 SE 8 7EAE HE G0 e 411
5 KA EEAEH A A T8 &% B HIF-2a Y
B> T A Ak, F W HIF-2a0 76 B4 i FI ST
Hefbrbh R FEAE R . AT Bl 95 20 M 54T O 5 0k ok
EERS . T, M PDAC BRAEFRES T ¥l HIF-2a
(7= A= I/ CAF 3G T, D82 S e 41 il T 3R 5%
27 PDAC BI7 SR, Notch {55 7E1% T PDAC %
JE I b R AR, &5 &K 3L, PDAC
H1 Notch {55 34 58 1] H I CAF B8 R 40, 242 5
PDAC i Z&H PD-L1 5 &, i s SR 5 I8 il —
ARPEMEPRZS . 2R H Notch #1715 5t PD-L1
B HIAT (8 CD8”™ T 4 122 i 14 , Ki67 % €2 ik
2V XTI B ARG e 32 900 o 2 i B B R 7 0 Rk
A 5538 PRI R T CAF S A B, D B
PEIHDPIRAS 427 PDAC AYIGIFRIUR

4 RZ

PDAC JEJ0 5 %10 ShAS 1, 7 g i) 1k J2
EHhREEZEWEN, F2MR KM, CAF 5
PDAC W& HA: & SR VIFH G I IL AR X CAF /95T )
TBITAIEARBIIF R il 2 O 1 SCHR 42 36 AN [H]
UG CAF HA AT 6E, i, 75 2238 W) CAF
1RSI 78, 3 AT B O B B g 1 3 97 4R 115 0 TR s
MPA IS RR LT CAF E R A7 AE A 43 2
fiE , o IR i o 7

M2 HAZINAE CAF BRI FE CAF 43 MARE Ry
I3 F K36 PSC 3 CAF W64k, B CAF 5 31
ECM 0]k 2% PDAC #E R | WA 1T S 806 B i g i 36
J7 . AMERES CAF 43S 68 1 3R TH L B CAF
FHOGH B AT, T BE 2 70X CAF A7 IR AR IR
A RO, (AR I, BFP CAF TEfF A4
TFRAAFET IR BETS i8It S5 PR 56 Ll E CAF 1Y
A TS PDAC TS IR IR vt Jg o Ak
(A 5E e ZlE — DR R B Rl CAF WA D) g DL

5 PDAC AL A5 S5EE Z MR, BT
CAF 7E B fbdes s AEnRRaRvE  #E m) CAF Al fERE —
AMBA RIS AIRIT 7, BSR H FT I 1 JCHE
Ii) JE JBOIR YT TR A9 I DR 7 58, (0 — 2211 R 56 1E
TEREATH . RSB L CAF M 5 HETE
A G ARTRYT TR B Al AT RE R PDAC R
WP A,
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