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[Abstract] Pancreatic ductal adenocarcinoma (PDAC) is a fatal disease characterized by the proliferation
of connective tissue stroma. The activated cancer-associated fibroblasts (CAFs) play a key role in the fibro-
genesis of pancreatic cancer, CAFs can interfere with drug delivery by remodeling extracellular matrix and
produce collagen in the extracellular space to regulate the tumor hardness and inhibit the tumor progression;
it can also change the immune microenvironment by secreting chemokines and cytokines to inhibit immune ef-
fector cells and recruit immunosuppressive cells. Different CAFs subsets play different roles in cancer progres-
sion. The research progress of CAFs heterogeneity provides a reasonable explanation for the controversy that
CAFs plays both anti-tumor and tumor-promoting functions. The purpose of this paper is to summarize the
latest findings of CAFs heterogeneity and how CAFs interferes with the information communication between
immune cells and tumor cells,so as to provide a theoretical basis for further study of the role of CAFs in the
immunosuppressive microenvironment of pancreatic cancer.
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AR DB CAFs W2 BF T LU i 5l 412 i b 9o 11 a2k e
ARSI AF R K F CAFs S PR o8 1) 2R O
[W] CAFs W8 TN fE S CAFs fi7 4= 19 S0 2 0 ] K 1 78
PDAC #u % ik ik v B9/ T HEAT 2538 , DL R I A &0
PDAC ¥ A R 97 #2 LB Rl 40
1 CAFs MRRM

CAFs 3k 5 F B i 2 4R 40} (pancreatic stellate
cells , PSCs) . [H] B 20 L B 10 2T 24 4 8] 52 52 1 4
L R0 B B D A B AR I AL A AR A AR I - 1 A
M (collagen type 1,COL1)A1,COL1A2. & H B
Y6 & A HE B (lumican, LUM) (0 2 H B (decorin,
DCN) ; & i #5 id : *F &£ & 1 (podoplanin, PDPN) | A%
21 4k 40 MY 3% 3% 5 M (fibroblast activation protein,
FAP) | IfiL /N #2 A7 A= A K B F 52 K (platelet-derived
growth factor receptor, PDGFR) « . PDGFRb; 4 iid N
Fric: o F i ULAL 3 2 B Ca-smooth muscle actin, a-
SMA) 3% JE & 1 (vimentin, VIM) | B 2T 4 40 g 45 5
4 -1 ({ibroblast specific protein-1 LJFSP-DPY )
L PR B2 O — R WA i LT CAFs B &
211N AN A U SRR B R R 7 AR S S v ]
TR AL AN M . CAFs 2 38 59 35 2 4, ot
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OHLUND %55 i =4 L1 32 R R BT W4
AT B CAFs 3 #f , L AL £F 4E 40 g (myofibroblasts,
myCAFs) Ml ® # CAFs (inflammatory CAFs,
iCAFs). ELA %" 3@ 1 %40 fg RNA W /7 3 55 T
myCAFs fl iCAFs 77 . i B T —F#r i) CAFs
AR ¥t & & i CAFs (antigen presentation
CAFs,apCAFs), i H iCAFs 5 apCAFs 7r 2D ¥ 3%
R 34 B 5 725 5 myCAFs, myCAFs A T % 20 il
BT . BL o-SMA® 141/ % (interleukin, IL)-6™ 2
KRR A ICAFs T8 88 95 41 B, L o-SMA™ 11L-6"
FIk N R 8 apCAFs Rk FEALM AR G 1K
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growth factor B, TGF-B) % T 1 «-SMA, COL1A1,
COL3A1,PDGFRb, 3 Jii 4 J& & FH i} 2 (matrix met-
alloproteinase 2, MMP2), Wnt2B, # 1k K F 12 (che-
mokine 12,CXCL12),1L-6, 4% 4 40 41 4= K A F (con-
nective tissue growth factor, CTGF) fY  i&, #ill
PSCs ¥ 1k, M 1 #0 i CAFs 75 5 09 12 i g 1 .
BIFFT %557 F A AL R0 /N RS D 2% B0 e 200 e A 24
TL-1 37 M i 955 40 il B F (leukaemia inhibitory fac-
tor, LIF) /Janus 4 ¥ (janus kinase, JAK) /%% 55 I %
K ¥ (signal transducer and activator of transcrip-
tion, STAT) i # % 5 iCAFs £ i; TGF-B i i
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IPMN) H K388 55 . AT $2 H myCAFs 19 3006 5
Je8 37F JE ELAG M DG ME L T ICAF s 0938 0 5 b Jeg DA 5 3 10
T E S 5 0 ) A % A M — 3. FELDMANN 26
R R IR i 5 R BE 6T AR OC R JEAE 1 (paired related
homoeobox 1,PRRX1) # — & # & L 177 T PDAC
Jifgeg v CAFs A9 3006 A o] $8% . Z Wk 58 b, PRRX1
RO Bl 4 Bl T 33k Bk R B CAFs B934, S 200 IR 43
Fe g , ) s 4 38 1 X6 5 VP At Ak T 1 SO b
TR, SR, LLRT Hedgehog {5 538 25 b 421
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5 iCAFs # ., Hedgehog 15 5 7€ BUET 2 48 A v 4 1t
Hedh ¥ 06, JF H £ myCAFs ' 2 5% JF &, Sonic
Hedgehog i3 % ik fi¢ #F B 98 A= K, 1 °F W 45 $1 7
LDE225 il Hedgehog i {# 25 1 3 g 4= 1<, e 4b
Hedgehog 8 #0 #5207 myCAFs # i 4m 1
ICAFs $it, X 5S4 dtE T 40 pui /b fjaSsde T
i A HG AR OC , 5 R R B 3G — 2, AR e
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) G 928 440 i L 451 D9 1 2 5 T 30 T PDAC, A =
& meCAFs ) PDAC ¥ HA 5K & W FE R XS K
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M2, CAFs J2& 5 5T 1% 40 M B 4 B 0T DL A2 2F Jib
7 AT LU R . T2 T PDAC f CAFs %
Y K Ty RE 0 e Ak o T T Bk ST JBR B v R ke AR A5 AN B
B B B MO P 1) 2 el 2 OC i, IR Sy AT e 4
BE XTI 262 i 2 B AR AE L
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PDAC JiR i FR 55 H CAFs % 8 40 i L 4 22 ¢
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CAFs Xt T 40 Md 19 52 Wi ] 53 S P42 (1) K 94 40
M B 5 (2% S0k 5 (3) b R R BE A A 5 (4) 9 7
RN, A9 LB, CAFs P24 TGF-8 5 S 3L
% 3(TGF-B induced gene-human clone3, Big-h3)
F LR VE T o 4 S Pk CDS ™ T 41 Mg . 1 ol L 34 7
446, CAFs 7 i 98 o W il 988 36 3 I F-a
(tumor necrosis factor-a, TNF-o) il 1L-18 FJ/EH T
3 T06 ) iR 35 Jo Ak B 40 M A B 2R (thymic stromal lym-
phopoietin, TSLP) , %35 TSLP 52 {4 B 44 2 IR 240 s 9%
WG JE LR TSLP sz 0k, 2r i W 51 Th2 By {1
IL-4,JF 3815 TSLP M1 19 Th2 # AL RE 7, 75 5 AN
A Th2 40, gt — P K9 T STAT-3, 8 A ¥ B
(protein kinase B, AKT) | 22 4 JFU 36 £k 25 H 3% i (mi-
togen-activated protein kinases, MAPK) I3 , i i7F
T R AN A B T TANG SN R g 2 0
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/B Thl B4 M K7 [1L-2 1 vy T 3 & Cinterferon-
gamma, IFN-y) Ji9 ™ 4= Mg 3R Th2 540 i A 5~ (T4
HIL-5) 7 e ik 1T e S . LAk, CAFs Bk
RIS ER E2 MR T T M S e ok &5 A & & 1 40 -3
(T cell immunoglobulin and mucin-containing pro-
tein-3, TIM-3) ., 2 J¥ #£ %€ 1° 4 F-1 (programmed
death-1,PD-1) 4l Jf #EME T b B4 40 i AH OC 40 54 Cey-
totoxic T lymphocyte associated antigen-4,CTLA-4)
R B2 40 15 PE 3L [A-3 (lymphocyte-activation gene-
3. LAG-)TEMAE T 40 b () 238, 3R 35 e P2 K A o
f3g 5 T 40 M= A B B TFN-y, TNF-a il
CD107a, % B CAFs #f% CD4" 1 CD8" T 4y I 4
PENG AT SRR R B TR g T Be
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ST, CDS T 41 i 55 i Jed 40 ff 76 98 57 25 #H HL A
FHBAE CAFs 43 W 0 44 L PR 9 5% el 1 {8 ) T 1)
B REiER . AR, PDAC 4 58 3% 6 41 i 1Y
FAP" CAFs AL I ¥ CXCL12, 5 T 41 g I
CXCL12 51k CXCR4 254, L1k CD8™ T 4 Jfd 5

¢ AEF 20226 AFH 51 A% 11N

TR 55 X Ik 5 R A0 M 3 A . CAFs 7= 4k 1 I IR B
5 ER (S I N 1 o= I (E = | L S <O Y A 0
LELEE N T 40050 A0 A ¥, K 280 T 40 M i i) T
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JIE0 D B A BN S L TS R LA IR L R X e ff
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20 i FL A 5 1Y 43 WA BE T T myCAFs 7R 13 38 bk
9T IR IR ) BN 3 T anfe g™, ik,
— A fE AR X J2 . CXCL12-CXCR4 H 4 F & & i
iCAFs /-5, HBH S T 4009320 . 1 myCAFs foif
T 20 i 20 15 i 8 2 X SR B 25 . SUN 4520 fff 5% 3%
B1,1L-33 7£ PDAC /K K8 BA R 5 1 iICAFs
& PDAC st B8 i 48 11-33 (1) 2R IE L 1L-33
ZAK ST2 B 32 2 3k F Mg A 26 B W 41 i (tumor-
associated macrophages, TAM) ,155 TAM [a] M2 A
AR 3f 72 4= CXCL3, CXCL3 Z fk CXCR2 £ik T
CAFs, 3Fi5 A 4 4 M 7] myCAFs %22 3F 7= 4 Il
U R A AR R R . AR &8, COL1 1Y
S R R A AER B A g o 35 B I R 1 K (HLED
JnEk PDAC #F 8 , F 5 K AT B A2 8 F 1 6 51 417 1) 28
Jift (myeloid-derived suppressor cells, MDSC) it 3£ 4 ,
FEALT T/B kL 40 R, S 80T e il L i CX-
CR2 Al CCR2 Ay 3 441 551 o] i Fogh 4 i 3 #0440
RNA Wl 5 45 4 40 s 32 B CellphoneD B4 ift 3% 14 it
TRE AR AT T H) B AAR-5Z 44 43 Bt %t 4 328 41 it FE 38 Fn
AT B IR 40 il Chepatic stellate cells, HSC) % # 1 vl &
ANEI A 5E 8 78 T H myCAFs 43 Wb 11 3% BH 53 iR F1
iCAFs 43 W 19 JIF 4 i 4= 4 Bl 7 Chepatocyte growth
factor, HGF) By f Mg ML 5 myCAFs £k COLL
A« Ji 3 30 2 AL A 00 i 3 Bk B B R A K
FELR B COLY /Y [A] B, B8 o) 412 25 Jib 983 i) CAF's v T,
A fiE 2K CAFs MR Bl R 4% 4k o 4 4 b g™,
GORCHS £ 22 A0 J 2 4 F1 3 2 20 g 555 37 4 51
WEIE TR =B (—Fp 4 4= R D3 ZEUP) xF A i
CAFs 1 T 4% L B2 . K CAFs B34 5 #11F
% 5 Ul /DA IR RS AR Z E2 . IL-6 B JEEZR Rl
I 0 IR F- B B A2 BE PD-L1 B3R, al s T 40
A5 0 e g SR RE W AL s s T 40 g B AR AT TEN-v, i
R B A IL-17 @97 A EHm 1L-10 B0, X &
WA = REFRAR T CAFs B9 g 2 45 35 1 o (H [ B e
87 T 40H R8T AE L 3 vl Rl 23 4015 H 3 A0 Brkoss oo %8
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FH 7 EHLAS 38 AN BB
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MDSCs J& - fifi 2k U5 14 — T S Jo 7 40 g 2 W 2%
R A0 B L 15 Ik 40 L R A 200 B ) T A4 EL AT B o e
PE AN LR 25 1 R 1. MIDSC AT L3 3e 74 A i B 400 e
ST 08B R BT L A R A A 2 R LR AR T
2 R RN 1 SR A O 4 55 200 AR R P Ok O 40 R R 5 i g
MIfieJ1 . CAFs 5 8EHFE 40 M 2 18] 9 % U1 A T AR F hn
T A YA 9 TE BR L 52 ) A A0 B G o Ae R A fE .
Luminex 43#r W . PSC 7= 4 40 g K 7 [ 1L-6 | IfiL 45 Y
B2 40 i A4 K X F (vascular endothelial cell growth
factor, VEGF) | L W 4l g 4E 7% ] 3% Al ¥ (macrophage
colony stimulating factor, M-CSF) | fl #afk A 7 [ &
Ji 40 i 4T A= I F-1 (stromal cell derived factor-1,
SDF-1) . B 4% 4 g # 1k & 14-1 (monocyte chemotactic
protein-1, MCP-1) ], & 3 4b J& ifin 5 4% 40 i 5 1k
MDSC (CDI11b" CD33" ) # # fl1 £ J¢ # CDI11b"
CD33" CD15" 40 g W #f . MDSC # il T 4k B 41 Jifg 434
FEST . MEAM L FAP RYFRIEHEIN T K [ CAFs iy CCL2
KA, CCL2 i id 45 & H 32 /& CCR2 41 & MDSCs 1
FSEPSY . TAM 4 M1 A M2 1, M1 £ 7 3% Thi
20 1% B I 1 43 WA AR 4R A i PR 5, 14 5 R E O S 5
Ted 1 SR R B T M2 D) 3R B H A A Y BT D 4R A A
B I A R W BT S A0 R 7 i A R O A AR AR
NG 28 10 4] 5 B R 3JE J . CAF's 43 W M-CSF, fi F
P AN A ROS, 5% TAM [l M2 %4k, fi2 3 fil
ot Rt
3 REERE

BART il CAFs ] 4t i g 36 97 $2 it — A4~ A &%
B0 A5, {E R 4 L S B e, A AR L ORS A Y T
RS TN IR M TR L T ALEL . AN [ 40
PH ¥ 338 S WS 1 CAFs 7R D g A ] X ) L e
ETEAAR A" B CAFs B 00 “# BRI 14 4 40
M .CAFs Be 59 “ YAk il b i g B 1) CAFs A 7] 2
I CAFs Yihe A A 7] S = B B, Rh K A [\] S Y
1) CAFs 5 %8 40 i 2 [a] Bf $E A HL I S apCAFs [ 4E
FHAEHRNE 2 4 S5 DE AR 0 5 1]
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