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Fig. 1 Biogenesis and classification of extracellular vesicles
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Fig. 2 Regulatory mechanisms of EVs in tumor progression

388, 0 VA 2T A A B 3R 3K R 5T 4 i 4R 1 1 (matrix
metalloproteinases, MMP) , #f 1 & ¥ 40 ifg 4 3
Jo 5 P, R A0 IR VR 1) EV s AT LLGE 38 K P RS
MET , {4 5 8 40 ffL 175 5 0 e 5 B A2 (/1 2) . Bk
Jifr 88 S E Vs, g A5G 0 40 i 43 66 1) EV s i AT
AR miRNA I 32 7L % 98 40 A 1) Jm 42 281
WA, b 43 WA EV s 1 88 43 28007 16 F 2 8 45 4 g
HAEA &, e EVs ol DLl i3 i S 5 v T 40 i
Poows B V& FAS i f& (FASL, X #% CD95L,
TNFSF6) %5 CD8 T 4 ffg 4 1=, [R i L B 5 &R
S AN MMPO 36 3k | d5c 22 a0 s S g ka7 .
i DL B AE5E AR EV s 42 3 b Jeg 100 2 e A% B% 1 AL
il 2 22 FE 1, V5 B it A0 35 T 1 i | b R ) 5 A Ak
o PE bR A5 o AT AS R B ML L T K i Jg 4G A
ST 76 R AN E Y, 3% A T EVs A Jif g 7F Je Bl
] P e B T T AE S AL TR R e e A R I A
YT T B,
3.4 EVs5PMEREE

H A5 & W if EVs Al 2k 2 R dL ] & #5230
il VR FH < 3% 5 98 5 T 40 i T B L B0 NK 40 i A
CD8-T 4l Jf 1% 14, [+ s 4100 1) B A% 240 A o) A% 5 fR: 248

JHL 53 A K B 5 AR 20 ML 3 . 5 Z AR X L EV s AT
AT P T KON AR 3 I T 20 A 3 B RN AR
PTG A AN B A R NK 4 (B 2) . B EVs
0 AR S g A OC B £ 4E 4 M (cancer-
associated fibroblasts, CAFs) 2 [A] fi¥) i iRt 25 52 i)
Jif g Az R A 8 . & TGFR . miR-125b il
UIRe ARG PE 2 A8 A pS3 S K F R 4 i EVs 3 # #%
B 2F 4 A4 M, 5 5 CAF 3IE JF £ F 9 0E E
K9 CAFs R ) NOTCH-MYC {55 5 i %
ARl EVs 43 W oK #% 5 W19 RN7SL1 RNA, %
RNA 23 56 %% 5 71 I 98 40 i vh , 3K ) RNA B =03 51
Z R E IR TR 1 (RIG- 1)) 33k I 42 F fip
kR . CAF EVs 1 ff) miR-21, miR-378e il
miR-143 25 & #F FL A% 98 48 B v b f2 - 1W) T %% 1k
(epithelial-mesenchymal transition, EMT ) Fl¥& it T
240 Bl 4 Ff 5 PR g e 3R L il 5T 4N i 2K A T
AE 2 25 EVs MG B % iU RNA L JF H EVs
A JE 5 B4 DNA (ssDNAD FIUE DNA(dsDNA)
A BB G| A S RAE SR e L, AR, XA A ek, H
HE L U5 A Bb R L 3 5% (tumor microenvironment,
TME) A i) 2 i S/ 1) EVs B/ A A Ly

e



360 THER 2SR CHR B2 IR 330

o547 %

37 A 7R B TME 20 M43 6 EV's 343 Fr H 2 68 1 52 56
TR Z A8 BE WA T 3X 25 EV s 0 i 78 2 1Y 52 )
3.5 EVs5phEmizs

958 20 0 25 T R 9T e AR 2 R 25 LA A 45 40
JifL P AE FIAMZEALH CE 2) 0 EV A S 03RI7 TR 25 1)
Al 3l 1 22 PR 1R R VR A 4 5 B AR kR YT T 24
(2R (5 R miRNA Y $e R 25) ia R 1 AE
R T HUARIRIT Y DL B R Bk S
Bl R 5 25 A7 KA R 4 i RNA IncARSR 4
B4 B 6 R e 1Y B Al EVs I o i
54 PE 25 A miR-34/miR-449 % § AXL il c-MET
FIR AL b TR 25 1

1 Ab , 35 5 40 i (AL 35 CAFs N K2 40 it A4 7
D RIEH EVs W 5IRIT I 25 F &, CAF EVsHh
(4 Al 4 5 RNA I e 7T 1 25 76 % 31 2L 08 40
s 2 A 1 I TR s I ol (s N il |1 R
NOTCHS3 i %6 7 , 5 237 3 L9 7= A 25 W it 245
PES L b A, CAF EVs & 47 28 K7 /& DNA, iX &

DNA 258 2 40 i b, b 9 S8 AL B R T K F | 12
e 7L R T 200 MDAt 5k PR MROR 26, 2 T 45 5 b 8 X R
YT PR 2

g AL R EVs 1 LU i S 0 40
BB 7 AR I A B A0 I I A A 2 R v
PRIRIE A 5 IR ot 24 25 22 7o kA2 4 Bl Mg O A
JE o PRI, Pk 26 5 A Al LA o g X
BT EVs 1 i T 15 s B 4t 1 S e

4 AN AE MR 2 R e

4.1 EVs7ZERE &N F B B

TR A T R 2 i R I VR B G At R VR 2 AT R A R
Gy F oM o A TR AT YA T R T A I A9 PR
Jith 983 41 it C circulating tumor cells, CTCs) i ¥4 i &
DNA (circulating tumor DNA, ctDNA) LI X
EVs™, BF EVs AR R E S E, LLEVs
FERl BT X PN 2 W 0 WA T A, A R A A B £
AT EL A B e e R N Y 0 (3D .

EEM AR REE REME RS E-
- w7
e BT
0000k G IRTT [

TR B DNA

Se

@
CrE

el

ST RCR B

HRTTTT A
SRATI

3 ETEVsHRGBEREMBEERNNEA
Fig. 3 Applications of EVs—based liquid biopsy in tumor management
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Tab. 1 Clinical studies related to EV—-based diagnosis

NCT number Study title Country
A prospective, multicenter cohort study of urinary exosome IncRNAs for preoperative .
NCTO05270174 . . . o . . China
diagnosis of lymphatic metastasis in patients with bladder cancer
NCTO03738319 Non-coding RNA in the exosome of the epithelial ovarian cancer China
NCT03542253 Combined diagnosis of CT and exosome in early lung cancer China
ChiCTR2000031507 A prospective study of diagnostic biomarkers of esophageal squamous cell carcinoma China
Clinical study of ctdna and exosome combined detection to identify benign .
NCT04182893 . China
and malignant pulmonary nodules (ctDNA)
NCT04053855 Evaluation of urinary exosomes presence from clear cell renal cell carcinoma (PEP-C) France
NCT03102268 ncRNASs in exosomes of cholangiocarcinoma China
Exosome testing as a screening modality for human papillomavirus—positive .
NCT02147418 . Mexico
oropharyngeal squamous cell carcinoma
NCTO03581435 A study of circulating exosome proteomics in gallbladder carcinoma patients (EXOGBC001) China
NCTO04394572 Identification of new diagnostic protein markers for colorectal cancer (EXOSCOLO01) France
Multicenter clinical research for early diagnosis of lung cancer using South
NCT04529915 .
blood plasma derived exosome Korea
) Lung cancer detection using blood exosomes and HRCT - improving the early detection of
NCT04629079 L . o ] . U.K.
lung cancer by combining exosomal analysis of hypoxia with standard of care imaging
NCT03830619 Serum exosomal long noncoding RNAs as potential biomarkers for lung cancer diagnosis China
Circulating extracellular exosomal small RNA as potential biomarker .
NCT04636788 . China
for human pancreatic cancer
Correlation between various urinary exosomal protein biomarkers and pathological
NCT05463107 manifestation in thyroid follicular neoplasm: Early and pre-operative China

diagnosis of follicular thyroid cancer

GBM & & LW K W) sEVs F MGMT #1 APNG #Y
mRNA K, 45 8 B 7R, M 3% sEVs  MGMT #l
APNG ) mRNA 7K - 55 B 40 g v (1) 7K 7 AH 56 P R
Uf o WAN, BATTRE E B ] A S Ak 5 IR 9T A5 R A OG
XM M SEVs H MGMT Fl APNG ) RNA 25 4k
AR A IR ST 45 SR 0 0 A

MR Z R B AR AR T(AR-VD 5 B #4ikbt
PE RT3 98 CCRPCO X 3 23R 97 T 24 4 40 51
R FEIRIT IR, M 36 44 CRPC B it
ISR PR A SEVs, IF 2B SEVs RNA, i i 38 5% 5%
T BT R A W BE R (ddPCR) 6 ll AR-V7
mRNA, sEVs RNA f# AR-V7 mRNA BA 1 5 # 1
BRI 58 5 vh 6 JC i i AR A7 B (PF SO B (204> H X
34 H,P<0.00D, HIk,SEV AR-V7 mRNA 1]
R W 2R T T 241 A O bR A A

EVs 09 53+ & & B T 55 06 48 i (%) 288 U 0 A=
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W SEVs o5 DNA 5 455 F1 40 i K 7 A 5 5 A 56
FE ) miRNAs K Th &, a0 58 1 T i

W SEVs TE ST 1 5 — 26 22 5 RIK 1 miRNAs, X 4
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S5 AW 5 G A 40 6 4 S 0 R B2 TR SEV s
RNA BB AW AT e . T 52 ) sEVs RNA
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M SEVs RNA AT fig 2 0 I sl 97 Ak 5l 55 36 97 97 201
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) A . B 5% & B, sEVs # 47 19 Let-7b . Let-7d
microRNA-155 R[ #1 i Th1 B 40 58 i 2, ol fE - 5
T Treg 4 Ml (9 5 % 30 ) Dy e . A RGP
sEVs PD-L1 0] 2 %t 14 40 il Bt Jih Jeg o 988 g 255, X
HEAT 5L PR BH W o] 42 2 5 1 9 96k B 45 v 9 T A i Ak
HE T 55 38 o0 bR o 2 PG g ic 12 . T 41
KR sEVs(TEX) /& ik PD-1 f1 CD28 4 1, Hiif
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Tab. 2 Clinical studies on EVs—based tumor intervention strategies

NCT number Conditions

Interventions Phases Locations

NCT05375604 Advanced hepatocellular carcinoma (HCC)

NCT04592484 Advanced solid tumor
KRAS NP _004976.2:p.G12D|
NCT03608631 . )
metastatic pancreatic cancer
NCT01294072 Colon cancer
Non small cell
NCTO01159288

lung cancer

ex0ASO-STAT6 (CDK-004) 1 USA
CDK-002 (exoSTING) 1 USA
Mesenchymal stromal cell-derived
. . USA
exosomes with KRAS G12D siRNA
Curcumin conjugated with plant exosomes 1 USA
Tumor antigen—loaded dendritic

2 France

cell-derived exosomes
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Progress in Regulation Mechanism of Tumor by Extracellular

Vesicles and Its Diagnostic and Therapeutic Applications

LI Ying, LI Kai’

(School of Basic Medicine Sciences, Xi”an Jiaotong University, Xi’an 710061, China)

Abstract: Extracellular vesicles (EVs) are key mediators of intercellular communication. They participate in

intercellular signaling among prokaryotes and higher eukaryotes and regulate a wide range of biological pro-

cesses. Over the past decade, the pathophysiological roles of EVs in various diseases, especially malignant

tumors, have been extensively investigated. These advances have also promoted the translational development

and clinical application of EVs in tumor diagnosis and treatment. This review systematically summarizes recent

progress in the biogenesis of EVs and the mechanisms by which they regulate tumor initiation and progression.

It further discusses the prospects and current challenges associated with the clinical application of EV's in tumor

diagnosis and treatment.

Key words: extracellular vesicles; tumor; liquid biopsy; drug delivery

(TE9miE 5k &)



