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Abstract Pancreatic cancer stroma plays a critical role in tumor progression, invasion, metastasis and resis-
tance. Targeting tumor cell alone could not meet the demand for prolonging patients’ survival. Growing studies
have laid emphasis on developing combined regimens between targeting pancreatic cancer stroma and chemo-
therapy, radiotherapy and immunotherapy. We are faced with some new opportunities in spite of the great chal-
lenges brought to the research and development of targeting drugs owing to the complicated stroma components,
crosstalking signal pathways and abnormal angiogenesis of pancreatic cancer. In this article, recent advances in
therapeutic strategies of targeting pancreatic cancer stroma are reviewed and analyzed from the aspects of extra-
cellular matrix (ECM), cancer associated fibroblasts (CAFs) and vessels, in the hope of providing some novel
ideas for targeting therapy against pancreatic cancer.
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Figure 1 Fibrotic pancreatic cancer stroma
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Figure 2 Enhanced chemotherapy with pancreatic cancer stroma targeting PEGPH20™!

A: High interstitial fluid pressure of pancreatic cancer hampers the convection and perfusion of molecues. B: PEGPH20 digests HA to attenuate IFP

and impair physical barriers. C: Combined therapy of PEGPH20 and gemcitabine to enhance chemotherapy for pancreatic cancer. (P;: interstitial fluid

pressure; P : intravascular pressure)
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Table 1 Mechanisms and function of chemotheraputics to target CAFs

Compund Mechanism

Function

1P1-926 Inhibitor of Hedgehog siganal pathway
All-transretinoic acid
transcription

Inhibitor of TGF-B recepto

Inhibitor of TGF-B/Smad signal pathway

Inhibitor of TGF-B/Smad signal pathway

Galunisertib
Pirfenidone

Mangostin

Arrest of G, cell cycle and downregulation of MLC-2

Eradicating CAFs

Silencign PSCs and increase accumuation of lipid droplets

Inhibiting CAFs activation
Inhibiting CAFs activation

Inhibiting CAFs activation

CAFs: Cancer associated fibroblasts; PSCs: Pancreatic stellate cells

5E, NE AR T IR IREHEE BRI 5 &
(1) 4 AP RT A2 M R A2

TGF-B /E—Fh 2B g N 7 , ZEMRIG & & Ml
HAFahiREEZEEM . —Jm, fFEIEEHS
FIBE R & AE B FL 10, TGF-B w] LA ) 20 Jf 14 5
S R R 5 5 — T T, £ B 2 R R
J'& , TGF-B RENS (& UF by 40 i 3 5 . (1 FR S, &
Az 8] 78 [0 4 00 B 2L AT AR 22 1 R 2
CAFs f5i o BRI LI F . CAFs 4005 I TGF-
B Z GG , &% S Smad2 . Smad3 15 5 7> T
k., 35 Smadd & AR LR EHMAZN 5T
B bR L R B SRR E ECM 85 P14 a . E R, $ )
TGF-B/Smad {55 = 3 J% 1941 1 77 2 A N RE IS A
RO CAFs 17 £k 51 98 1B i 98 2F 4 A6 355 T i iR 97
F-B. Galunisertib (GAL) 2 3¢ & 4L ok il 25 7F & 14
[ 2850 14~ 11 IR/NGr T TGF-B 1 25 52 443 i 55112
TR R CR ) BIF 98 438 T H: R 48 1 e £F 4 fb 3%
o TE 2018 4E A A 1) 1T i AR X 55 24 v, GAL
I PG Al IR FH A T W S0 e R R ) AR AR A
WA S v (R AR 7 U D ER E
8. 94 HBY,

2014 4F FDA 1L T TGF-B/Smad 15 538 410
il 5 i A JE i (perfenidone , PFD) F 4% & P i £F
HALIIRYTY o ITAFK , Ok R F IR )
TGF-B/Smad {75 538 0 il 5 76 JE 0T =F 5 1) ok
BIT I EZEAEN B0 T IR S 9K 259
1 % 2 40 3% TGF-B/Smad 155 18 B&30 41 770 19 4
WA A . i A N IR R R T AR IR A5y
F)Z2 P AL 4 JE & -2 (matrix metallopro-
teinase-2, MMP-2) M Jif {1 JJK Bt #4) 2 T MMP-2 i) fif
(9 i A, 38 4o RS K A 206 PRD 3526 7 g ot 4
K E I HE— 2 B R AR AR T R AR Y —
B A8 KL, TE 1B 5848 2 1Y PSCs/Mia-paca-2 /) K,

B g AR PN ASE R | PRD JEURE24 (30 mg/kg) M oAl
JRAAR I BE A 20T P8 ECM i35, Hodb L MMP-
2 W )37 2 PFD i A 8 YRR i i, B i Ak 25
FER, HXE 1 AU i SR AT 3 2R AR N TR B I KO
iR I 80% , X 41 g 71 3 BBk B 1 Versican Fl1 Tenas-
cin C FNHI 2L F] 60% ., MMP-2 1 )i (1) PED i 5t
AT A L AR R b B T T /N AR 0 1 988 A R
HBBEAEN(972.2 +28.3) um], B &G E X}
WEZH[(105.3 + 12.1) wm Y 1045, 765 75 P fth i
(20 mg/kg) BE A JF IR YT B AR N 253402 52 5 rh
WOGR T e R

UEAh, o 2 SR AL A WA DL BR CAFs 7 T e 31
HE RIS 7, W TGF-B/Smad {5 51 B4 1
HYHEERE X 4 . F42F & (a-mangostin, a-M ) /&
AT 5 Bz v o3 M I R SR BB S AL B, AR 1A
AN 5T R H AT Y CAFs UUBRALR o Feng
PR R 4 - LR (PEG-PLA)AE A 2l 25
&, 76 PEG 3k B B BX 2L A 27 % 26 (1 3 B Th aE iy
CREKA [k 35 1 5] 1 CAFs # i) P | 2 4R 4e 1 %
P R A, 814 R A RRIR TGF-B 1 Ak J5 NIH-
3T3 4 it (CAFs /) i TGF-B F {5 5 18 PR s R
b Smad2 . Smad3 4 &3k , 1 35 10 i) 40 i A0 5L 5T
Feik, I HAE NIH 3T3/Panc-1 /)N fUBE AR AR 80 rh g
AT T B FE R RO, A TR AWK | L
FEVERE N, 3 WK K 45 25 (1351 250 i 10 mgrkg)
J& WAL 3 TR, DiD BRI (14 98 K AL N 15 38 TR
ik F] (1 189.49 + 67.46) pm, & 4= 3 3k 4H
[(284.75 +49.82) m 4 4. 2% , 55 38 1) L o G A
e R M35 TP BRIT O B h R A EEH R L)Y
1P/ S RN ER Ve
2.1.2 ARHYy KEAYEL S FAEYE S
Pob B R S A0 DL 2] I R SR B R
PRI, LT B RE G IE i bRk DRI R S, OF
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1 Day after the i injection of
o-M nanoparticle

Control

Figure 3 a-mangostin (a-M) micelles promoting penetration of DiD labelled nanoparticles in pancreatic cancer

1 Day after the & injection of
o-M nanoparticle

1 Day after the 2% injection of
o-M nanoparticle

1331

Orthotopic pancreatic tumor bearing mice treatment of once, twice and thrice a-M (10 mg/kg) micelles and then injection of DiD labelled nanoparticles

to investigate the intratumoral penetration and distribution through tail vein(Scale bars: 200 pwm)

WAL TIE A BRI T A R85 . FEBEE Bk
Bl2g A B n & %, DL/ RNA  microRNA

ARR IR 25 (32 2) & OCh R IR 1R 47 vh
B —h,

Table 2 Targets, types and function of gene theraputic agents targeting CAFs

Name Target Type Function

anti-miR-210 miR-210 anti-miRNA Silencing PSCs

siHSP47 HSP 47 siRNA Hampering folding and secretion of collagen
siPCBP2 Poly-binding protein 2 siRNA Inhibiting collagen homeostasis

miR-29 miR-29 miRNA Inhibiting collagen secretion

/N T4 RNA (siRNA) /2 XU5E AF 4 % RNA 43
F, KB H TE 20 ~ 25 M ZATIR , siRNA JESEAE A
AR U A 5 B R D BB A bR e, P DL R 2
Pl Qe B AR SIS ML, 5 48 M 5T v RNA 75 330
BRE AW (RISC) 45 &I e , 1F SUREBE A, ) XL
BESE A TE RISC I HAMBFIE i RNA 25515 & 4%
5 DR Bt S S O R T R B A I R g o O 4
FIMFFE s o KT R (47 (HSP47) J2 118 J5 1E #ff
P& 50 W E M D6 FE ) o AR TR R
LA B T8RN IZ BIBFSE, Han 55 58 o il
#E HSP47 fE iy ECM i 45 ¥ 45, 1A Bl 1 i n)
PSCs 1Y HSPA7 et JE A 1)/ T4 RNA (siHSP47)
I3 2ok 7 v 2 B0 1) X R R 7E PEG AL 1Y PEL-4: 24
KA (Au@PP/siHSP47) I, [R] i 3 4 Jz =X 2 FH R
(ATRA) 3 2 3t /AL 25 BX 5 36 97 19 4 90 K kL
(Au@PP/ATRA/siHSP47) . 7E PSCs ', Au@PP/si-
HSPA47 9K K A R HSP4T R R AT iR A 3%
ik, Au@PP/ATRA/siHSPA7 44 KR W BUAS: T e A 1
PSCs I ZCR , i K ML T 259 50 T 109 B

BRI ATROR I AER NS 5 PO AR 9 7 BUG
7 Ik B T I 70% B MRS S . REE G E T2
REAS RS 1 BRI IR B B LR GE S iE—2 5 | R IR
AP IESS A 2G4 L DRI T RB I TIT
B PCBP2 BN (RIS REE A E M 2) /N T
RNA, 55 I [ P i B - 2 K BRAE Al i
WA AR AR E S Y, =3B CAFs R 45
A 2 153 WA IR AU AR , 7E Panc-1/NTH3T3
Z Y0 g ek b B G TNV RS B
TRIE , FFAEIR A 75 PO b 199 /0 U7 J i 9 A
R RIS T 72. 3% BJRE EAMHIRCR

MicroRNA (miRNA) J& P 5 1 3F g 5 5 5
RNA, i % K JETE 21 ~ 23 DT R , miRNA 215
fif RNA B9 T AT 51, BE 6% I8 42 5L R 3R 3k | 40 Jfd &)
W], TEBERREVERE T, miRNA T2 3 5 CAFs B934
TS AN B v 2 A S R A B A
miR-210 [ ah 3Rk | 8 1xf 2P {5 0 % 8 1 4
o7 P B AR A IR EE X T CAFs 1 miR-210 AY T
BRT LU CAFs THRE 2% T A3 2508 42 J Ji 9 32k J53 7k
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WhE. WK 4 PR, Xie &5 TG 00T HE 1R
T miR-210 B9 F AL X4 ] 55 (anti-miR-210) J T
H Al PSCs 1 miR-210, 3 3 # H g B i o7 =008
anti-miR-210 5 28 75 15 2041 I 51 Hi 18 A9 A [ s
T 1 3 A W 0 K kL (PCX) L, S 4 1) 37T 2R PSCs
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(siKRAS®™") SEE B IR Ea A A A 105 0 A6 /N UL
R M ga AR R v | S T Sh ] 5] 7 2 anti-miR-210 A1
siKRAS"?P [ G 2K A, H ] m I PSCs H miR-210 &
K, a-SMA FIT 1 AY i Ji 3% 25 40 i) 2558 3] 60% , 38 2:F
YA BE 5T CD8T 4 e P i i AR 4 T 5 4%, B
13 7 RAF Y Mg AR R ROR 55 A2 B ER K ZH A
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TE PSCs T E #75] A miR-29 J5 , ECM 3L i /& 13214
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Figure 4 Anti-miR-210 inhibiting PSCs to enhance gene therapy and immune infiltration
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T Jiok R I8 R BT AR 25 W ) TF RN 52 . LT A0 e
% 7% 2 [ (fibroblast activation protein,, FAP) &
CAFs I3 il fe FLARAE AR 9, HARAEPE IR T -
SMA FE T8 8 11, 76 1E H 41 UM B 2% 5 L
PR FEIA T 7 3R o R A A AL 2L 455 R R 2
2 B R O B 22 I PRI 4l 2% B & R A
FAP 119 i B i A8 I DR T AR e 2210, Rk
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PRI 5 B A 561 FAP'CAFs Ef% 73 M CXCL12 4
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ric antigen receptor T cells, CAR-T) ¥ 7% & 4510 1 3k
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T 20 M 52 AR A5 548, [T IRES A T 40 e B [ 33
THIBAEY R, CAR BYAI SNBSS hi IR )
FESE U, BE S 15 5 20 1 300 0T 40 i1 5
21 SRR SRS (I DI uk i1} TR
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AR 2 Ak AR Y7 I BUA SR B e
REM R EAR E AR I AR, Lo %5Vl i
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Tumor-induced

Figure 5 Heterogeneous tumor vessels>”
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O VR R R P LA AR AR R AR I A T T 1 )R
T, i R 2 E AR, Z ERET,
BT -1 (HIF-D) Be O fe e IF5 2 T ilF—
FR 50 3 R B 53 RO P B2 AE KR T (VEGF)
AR A A= A K 7 (PDGF) g 2k, i — 242
HEE IE R M B AL o FAE 19704, Folkman > 5
TIE B e 1 A R R i A5 BT A AR 1, S R Py
A5 v B S IO, MR R S Y T B B AN [
ARARSY LM, R AR 5 A LS 7
T e 9 35 J5 Y S s IR i, T — K 2 LA T
(E5), MA5EE = BN Folkman #2 H Pi I 45 4
TSR A SR I RT3 2o Lk ey 200 i 7y =X ol
JigEg A=, ZE RS B L AR RPN A B 2
Pty PR CHIF ) B2 4k an s i i A 7 .

e Tumor induction of
abnormal vasculature

e Active angiogenesis

e Vessel remodelling

e Highly permeable vessels

e Blood flow is chaotic and slow
e Hypoxia is common

e Vessel co-option could be used
to obtain more blood supply
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52 &

SR, BT ML A8 38T A= 3 7 SR s 7 e e 6 7 —
HE— N HAF B . Gaustad 5753 5]
FEAR B BxPC-3 I Capan-2 Ji AR s T 6 Al i 98 45
R SE T &7 JE 2 e (VEGF Fl PDGF Z A4 il 5] )
Xof T 9 i A5 AR R I e A R UL
RINETJE R JE B PR VE M I B T R N A0 AR 1A
(IR 1R 4 I N ) I A S =R s i
Sé b, Z2TUER Xof TR g A0 0L R A 1 e PR I 25
RIS NKRE, g HiAR)E BT pe %l elpamotide
ST I AE A B RN 35 P A 06 A A 1L A i PR I
Hh, BRI B AR A A7 S AN T R A A B 2 R A 2
ARIEAC 2 B T, 45 TR g T am A R A
RIS LT — 2B Z o e 4 i A2
o T HLARZE M, HL O vw B R PEAF TR T B iR 4
EAEAE S R 52 = S A5 A s 2 7, AE 18 #0741
B TR S e 25 e A0 L4 A3t 1 ) Js v A 7
IR IE o AN, Z S o BEAT O 20 i X i g
20 i U A O 0 EL A BRSO T R I R
FORYT TBRIIT R, X BT AAE—MFIR, Bt
A5 A JSE R0 B ART 7R RS U 1 787 1) [] Bsf BB ORAIE AL 7 24
WA Rk 125 3 i g AR T ek 5 HAR Y PR

U, Katsuta 55 F) i 9 A& 1% (The
Cancer Genome Atlas, TCGA) /1) RNA 5 51 %
PLCD31 (A& N B AN RR S ) 235 S H bl e
[ BB b = ARRA AL, CD31 MRk R
B S AR A B S, LU B9 12 D4 T
A0H .CDS" T 4il L . yd T4 K HIRI 45 B 4 i 152 11
i ZEFEIN CD31 Rk 5 BB 8 B0 0 R 98
14 B P2 200 L 32 3 R B B I 2K . BRI A IR R
A, S8 i) i R T 000 A8 A LI T SR S AN g
1, LA S8 1M 6 O % i T IO 326K I AR A
A B bR — 3 3 A8 A B A R A
S I AE Y S I AT RE A I 4 A ALY 7
130, i e %) 4800 2 0 245 ) s 1k 28 B A B A%
2Tt

3 REERE

P T M 98 i I s T AR A R R e, L )
I 5 o A A T TR 24 ) 8 6 R AE K BB AR A
W B LA SEms . BT, UL CAFs f1 ECM
Shy B 1 e IR ST T S K R AT L A 4 A
GEIT ] AL GE I 8 1] 245 4 B S P2 1697 10 CAR-T

#AT CAFs 19 B 52 HAE BRI 167 P 9 M7 2256
HE L, HORMZ FTER ], X T CAFs B B
32 (455 1 e 20 0 B AR 2R H AN T R 2R
PV RO A0 DRI A o [ i CAFs IR T SR
7 214 O A T T B s ) 3 T B, A 20K
HRUIAEXT CAFs T e 1478 45 LA 8 99 2T 2 10 JB ik
T L o, M SR ALY O AR IR T I A A
96 S SN ] Bk A 2 O, I A O TR O SR 5
10 6 2L T8, R Al ~r 25 ) | S B AN I A % A
R b 28 2 B o BRI, 70 LA A BSESRE A JBR HRE ¥Fa
7RO . 2001 AF , L AT LA A2 I
FHBY 304F i , 1L/ 1E F AL RIME S A 9 RS BT T il
SEPRil ROEFE P, o T 0 B A0 T A b
AR Z LA I AT 1RGSR T AR R A
ELTE I PR AT BIF S 5 A ) — SR8 38, AR A 78 AR R JBR
R 988 O JR v S B TN s AR A9 B B D B 1Y
DV Y7 SR IR PR P O i o A
5 2]
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