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Abstract
Pancreatic cancer (PC) is one of the deadliest digestive
system tumors in the world, primarily attributed to

Baishidenge  WCJD | https:/ /www.wjgnet.com

difficulty in early diagnosis, early metastasis, and insen-
sitivity to chemotherapy. The survival of advanced PC
patients can be improved by chemotherapy, including
gemcitabine, platinum drugs, and 5-fluorouracil, and
targeted therapy such as PARP inhibitors. Nevertheless,
primary or acquired drug resistance ultimately leads to
treatment failure and poor prognosis in patients with
PC. The mechanism underlying drug resistance in PC is
complex and has not been fully elucidated. Recent studies
have indicated that exsomes are the best natural carrier
of non-coding RNAs (ncRNAs). They can regulate drug
resistance by transporting ncRNAs. Accumulating evidence
has demonstrated that exosomal ncRNAs, including
microRNAs (miRNAs), long noncoding RNAs (IncRNAs),
and circular RNAs (circRNAs), play an crucial role in
regulating resistance to chemotherapy drugs in PC. In this
review, we systematically focus on the emerging role and
regulatory mechanisms of exosomal ncRNAs in influencing
chemotherapy resistance in PC. We believe that exosomal
ncRNAs can be considered as potential biomarkers for the
diagnosis and prognosis of PC as well as new therapeutic
targets.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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IEE mIbIE, ok, 5-FIER VAR PARPHT
B R @b 7 Y. R, RAE VG2 R IR
AT RPILIE B H LT R M ATRE R R AR
JETT 2 A AR A B R Tk, R K
B, PR AncRNAR AE R R BAR, AT AT
B HmcRNAR Y a2k, Ak % 69838 R 9R, shik
PRIAEZHARNA, L4EmicroRNAmMIRNAs). K IE 42
RNA(IncRNAs). ZRIKRNA(circRNAS), /2% 5% 1%
I7 thap by a2t P A A ey AE . AR R
P RATRGIIRIA T b Rnc RN A s# 6 IR IR S AL
I7 W24 P ey R A e AR LR sk, EATIA A SRk
PRncRNASTT VAR A 215 i Fe TG 09 A2 £ AT &
W, VBRI G T8 36 97 de.5.
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JER R et 5 BB A A IR L —, B &20214F
AEREE LR WoBME IR, R iEAE AR T R 2R VK
JEE DRI, s o i LI 2R R R AR 5 B (PDAC)™.
TR A B . LSOOI SROSANE
IR, JRE R B I TLAEAAIE RAUA3%Y. FARMIKE
TR R (P M — 92, SR EH T SRS IR RRE R AN S 28,
KZH e B o D3N T, s s ETF
RIS AL, RS 0 e i S6 8 Wl I A T 4R AR AR R, A
i iy (gemcitabin, GEM). H1ZKZ5%). S-FURMERE LA
JXPARPHIH G a1 y6 T 2590, SR, X7 E %
241l 24 (multiple drug resistance, MDR)2 I R 83 27 1) 32
BENG, R FETUE A R R i 2L HIR 5 4k,
FLFEA A 2B HGR D . 25a R . 25 AR
i, xR Tk, DNATIIE R, #
e 24P AU RAR | RE T A0 B R AR B Rz - TR 7R
Ji#% ¥ (epithelial-mesenchymal transition, EMT)ZE 254
g™ Nk, #3257 R 2 T LR S R T
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A I R E T 2T .

G UM F2 BH 22 P A R TR A A 22 I AR TR 1k
FIXZ KRN, 5 R AT i 24
A3 RIS B A mT A & A ARy, W B
BT~ SR IE AR A ot A, R 2 00 3 24 i A L A 3 T

YRR, SIS GE M [ A RS B, SR
FAARAEI ORI 2 FIEE R B, SR S0
JHL 38 TR — i A IR 2 AL I B e 24,
BT, FAE1EY)REE I FncRNAs, XPDACTH
2y HEEAERY

ESRAYRNA(McRN A )& —FIASGEBZm A B 2R 5
FIDNAFL =", ARIEKRE . FERFT)fE, neRNASH]
050 ML R JLRHZEA: tiny/short ncRNAs, K-F-200MZ
i #)long ncRNA (IncRNAs)FIFIRRNA(circRNAs), 7M7)
ncRNA, #imicroRNAs(miRNAs). 7MZ{ RNA(snoRNAs)
ANMZRNAs(snRNAs)™. NcRNAsE 7 iIE B JE (K 32
K R SRR A R, T ANAAS A e 2 DR B s i A 1)

“ERlEEL PO KRRV, NeRNAsS 524
S IRe, WMANRIGTE . AR kR . A A, JF
HAEJFEBEAS R 1 A B B BORH e S50 3 26 AR T 3RIA A7
R, SIRINEARIEE. B, BT esa oL,
NcRNAst A LMERN 77155, FHINBARLEA R 120
FRANZA L AR, 7E X e S i R I [Finc RN A s,
A APmiRNAsHIncRNAs AR BEPDACHLI T 24 &
HEEE/E.

AL ELLER | INIMERI A2, SM b AncRNAS
VAR R i 24 AL, AT AN Anc RN A st A A
KR R (0 R e AR bR S A B I R AR AR AL T
B .

1 SNIME: IR, EWSINEE

ANIAETE 198 14F F Tram %5 N P7E 47 2 /9 2120 41 g 4
ANEE IR 4 B A B U B AL [ Y /N BRI 19874F,
Johnstone" ™K1 Le 41 i b Nl iy 44 A Exosomes. ZM A
FEAE MO A A T B A R SR A S I
75 AR P, A A2 H B R P AR TR 1,
P AR R S A R = AR . 5 s LG S, 7Es/R
FEARPIN L, P24 23/ M (multivesicular bodies, MVB).
RIE, MEAEIMVBS BUBEES &, DLAMARTE 20k H A 2
PR A oh 2 18] 52 T AN ARG S5 AR /N, 8
SR FH R B8 OV AT 40 B, ALV B4 B B35 7 3
EUAMIBARY, f7iM 5 2, M3 SIS w5 (1:1), 762000
Feff4 C R B30 min, WARRIDTIEYIHIPBSPadk, 111
54 "C TR B0 70 min, 153 FIUTIED & A SMNBE. B
SRE AN AT IER S B MM, GG B, UTEM
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B AR LRG0k, AHF A AL, EA 7 BN
ehmitE. PRI, 70 B 7 i AR A R AR ST 1) SRR [t
i s,

A (Exosome) H 2 AR SRRRET, L3 R
YA, GeREANM . BT AR IR 20 A 22 4 i,
HRBAES I AR D s 4, ORI, M. BERL. R
TR R, BRI UM A A2 7 o 2 ff o e i
(R ERAN TG L A B (K BE3lhil ™, BB X AN IR AT
TR, A IIZX P A DIRER], FML AT A
PSR TR R A T A I TR, FSDNA.
RN A AMIAEGAS) i 5 A0 2 15 S0 1 i 73 A3t
PR N 7% 2 2 AR 20, -t ] DI 1 BEAK - 32 44 ELAE
FH W0 52 A2 A ) R U4 5 TR Y, T AR A A Ak 1 XL
JEREAT AR IPIR LE R G S R M . AX TR L A A
SRR, T 2 SRR . . K, i
SR I G SN iR A L AT R R 2, ok %
AT TR, S RENAHEL, R 8 MBAE A o (1 o
WA ARBCER I I T, X R S M A AR S b A A
ORI AR, AR T AR NS OB R B
SIS AIIEIR R, IXEEHE R YA incRNASTE
W ISR R BN — AR A R R & TR, &
AT LA SR 5 E S AR Al G PRy v 52 P AT R S, [
I, RIS T RE S IR I ACE . B iR
TR SRR TR 24 R K1, SN ATE e v (1
DIE FIWLHIE 5 2t — b .

2 JNMADEVIESRESRNA

EgAIRN AL (5 N FREE R 11198%, A& — A RESuhT
EAFMIRNA, AJLL5DNA. RNABE F A HAEH,
TERE . s . RUWBEKF LT RERERIE, 7
VAT AR AR, T R SR, NeRNAsH] 35 %
Bl o T I FE AN IS HR. BR R 2 (AT SR W AN
AP E S ncRNAs, fl4fimicroRNAMIRNAs). KIEw
fBRNA(LncRNAs). HARRNA(CircRNAs)EE, Fh ik
VE R 4H ML S, W] LR nc RN A siZE 43814 i 40256 |
S ISAIESN M [ e #e, s R KA R g i
5 RS 24 A5 R A P ) S B AR Y. i o o A A A
I Inc RN AR IUAE— SR E, WL T VR 28D
RN, AT a) 388 VR T 2L 204 R34 (050 AE b
BEY, REEATTER A TT N . AL 32 B A b A
miRNAs. IncRNAsHICircRNAs7E [ 4k I 7 i 25 4
I AEN AT 2RI,

2.1 MicroRNA(# ' RNA) MiRNAs/2& H &M AAE i 1)
FEELY), EH B KL21-25ME R4/’ ncRNA,
T 5HEmRNAR3 IER X (UTR) AN Aok 55
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DRk, AT A I S o 56 PR e Y. K2 sk
AHIMiRNAFE S T ARGR ISR N A P &5 Tk A2 A
JiPre-mRNA ] Y 41 H15, MiRNAFIAEY) R AR TR
miRNAJE R 5% SR A2 s AR (pri-miRNA), HeHr 27
A ADEJUDZERG ), ARG KL 70 M
BgH k. SR G AU FER Nase-1IT 4 E§Drosha fIRN A ZS & 5
FIDger8 M AbFE 28 5 AR ) i — 285 ML T IR I
ZEIREER, FROAATAMIRNA (pre-miRNA). i# i Exportin 5
FIRan-GTPE AW pre-miRN A% H 24005 5, A7
TE BT HE Disher UI I BN FIXUEERNA(DSRNAs). iX 46
miRNABUEE & AT I, AR 2 DI e B )
miRNA. AT mIRNA# 83 Argonaute £ F(AGO) L,
TEMRNAE FUERE S PIRISC), 285 5HEmRNALE &,
AT 5 JE SE R TERE . KR 7o R W, fEVF 29,
PSRRI, mIRNAFRIE FH R R e R R
bt B E . AN, mIRNASHOE M FEE S
5 R P 55 e 20 [ SR AN IAA, S PofRg i 24
R EELE P,

2.2 K4k 3% ABRNA KEEESMIYRNA(long non-coding
RNA, LncRNAs)E 73— K L2002 H R 1A
TIRN AR AR, WA BHAT A PR 2R 1 5 gm0
EmRNAs—Ff, ‘AT 2 HRNAR AHFHIRNA Pol M
ML B TSR, LncRNASEE/EE T4k, th
TEAET AR AR, AR S0 40 i s A3 i A AN R B
RE. TE4NMIAZ N, LncRNASH RES 53 KR IL R R
FEFIMRNARIBTEE. MEH AT+, EATR LI ImRNA
f RS e P IR B R Sh AR, ok fORE TR,
04 J s 7 A B VR 2 RE P AW 22 E] T LncRNAs
FIAKM SRR, Hed i FAE g g 40 bl R 7 B0 R B 1)
UEE AR FH 5 9 5 11 20 BA RN 2 S DI AR 51, A ) A,
LncRNAtH A DLk 5% 14 AL S 78 Mk Py, AT FR 47
LncRNAGSZF#AR, HA BT s (935 - 1) 40 o A Jd
T SMAMALNCRNAT 2 5 iR (¥ R AL AR RS, Gt
B RFE. SR 24, AT Re A S SR
A,

2.3 FRIRRNA FRIKRNA(circular RNA, CircRNA)Z&—Ff
FHIARGRISRN AZ IR, B 7E S Ui A (A) 2 3 2 [7]
(193”5 J B AT LA SR R HOIR 5 4. R B A7)
pre-mRN AT [ A1 88277 A4 (191, CireRNARZ —Fli K
PRI 200/ MZ BRI K F S AR, EA TR AR E, IR
SF, FEREE SR IZ 0 A0, Cire RN AR N A2
RNAPHERIE= 51, B w5l ERN AT (RNA-seq)
FCireRNAFRERFIAEYME B2 12 B, CAfEANE
AN A FORZ AR 58 T LA T UHIICireRNA, JFAE
I JUAEIZWAE R T CireRNAREFAEAIAT N1, BAR
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CircRNAANG S QA E F 5, EEN) 225 NRAE
VI RE R, VFZ BT FUIESE, CireRNAE R IEIRIE
E P RO T e PR, IR AR PR R R A A B L
PEFRE™S. H A6 T4 fdscire RN AT 7T b T 4144
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