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ABSTRACT

Background and Aim: Extracellular vesicles (EVs) are key players in cellular
communication and signaling in the health status and diseases. EVs have rather small size and
long half-life upon secretion into circulation. This long half-life along with their immune
privileged profile and the ability to carry biotherapeutics to the target cells have made EVs an
issue of prominent current interest among scientists as an alternative schedule in cancer
therapy.

Materials and Methods: PubMed and Google scholar were searched for relevant articles
from journals with high impact factor. Among 400 articles found, 40 articles met the criteria
for interpretation and were selected for descriptive review. Original and review articles
published in the last ten years were used in this study.

Results: Tumor-derived EVs can be targeted for reducing cancer cell survival and increasing
their apoptosis. They are also applicable for drug delivery to primary or metastatic tumors. An
effective approach is to load nanoparticles into EVs for targeting a specific cell type in tumor
ecosystem. Their application in nano delivery systems for cancer therapy has been the focus
of attention.

Conclusion: The current studies have focused on the possibility of using EVs as biomarkers
in several diseases, as targets to be removed for recovery of the patient health, and as vehicles
for immunotherapy. In this review article, we discussed the importance of EV suppression or
EV-based strategy for targeting solid cancers.

Keywords: Extracellular vesicle (EV), Exosome, Cancer, Therapy

Received: Oct 25, 2022 Accepted: Jan 1, 2023

How to cite the article: Jamal Majidpoor, Fardin Fathi, Keywan Mortezaee. Strategies for Application of
Extracellular Vesicles in Solid Cancer Therapy .SJKU 2023;28(4):160-173.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:mortezaee.k@muk.ac.ir
http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

190-1VI/NIEeP aLT g pg0/ Cifan § Cunw 2)9s / oliws)S 3}y eole alaibils (alc alas

29 S yloyd 33 ok 751 SIS 59 j 03li! 3 (o S P! piul
f ol o O B 3 rgoeme Jlox

e YSONYRYRY SIS 00 b LS (S e oKl o S she sl (5slag Dlidd S e e on fUT 03 8 Sy 0aSiils skl )
o YoFRTA-O0AA S A0l kit (Ol ST (S ke o831 ¢ gn 5UT 0 8 ¢ STy oSl ctil LY

S 28" keywan987 @yah00.Com 1S s U1 oy 0l ) e ciien clis 87 (S 3y p she ol ¢ o T 03 3 (S 08Tl 53l
A B TR 8 62

ol

23 sk SBL,1 s Slasely 5215 oS sl 2 (Extracellular Vesicles) J sl S5 1D § dine
O Ol 0393 4 g e &y 5 42513 S 557 Td (gl 11 s BV 1S o Ll ba s bt 3 iomat 5 seBhor Comes s
50T (K55 sml Soins 5 Slan S S 55 Lol s code GV b jar aad ol il (o ke GV 5b s was 5Dl
crl el 63 87 5 Olieils (5 4B3le 3590 § b gm 4 1) L EV cOon lad gl 4 i3 Sloy3 31 g0 JUS 5 Jom U5
sl o O Dleys 53 0 Kol a5 &S Ol s UsSS 5 bl 3l ealizel JSG 4 Ol

s gt YU (6108 5T o b e JUy s 5l Las e YU ol , Google scholar 5 PubMed by g9y 9 31g0
Lds OBl Sl Sy a o e adles gl g il Calhe mis el Glalae L dlie Fros g el 3L Alas B
Ll a8 15 eslial 3 ge ool ol pizte Lt o 03 53 45 (55,0 5 Il sl SV e Guios ol )3

15 8 o 550 LOT j5m 0T il 5 S adsle o 2alS S 015 o 1) Hse s 5 Grie G EV :la4i8L
2003 $6 S L S350 5,5, 6K sl e oslizal BB eSlialie b adsl (slay go 5 4 5l JUST g oo ba OT
Sl Sla g 53 5S35 pl 5,208 sl 305 e sST1 53 ols J,u@;&@\fq.u%uEv S5
) O1Aals S 05 35 90 |l Ol s Ol ys (sl 5L

o Ol it Glaoley 53 ol Slegs Olge 4 b BV I eslimal Jlaisl gy p | Slidios 18 g domid
(o3 Ban opl 53 ol S pate g5 55wl 53 QLI Olsie 4 3 5 Ohlen (GL3L g (2l O Ol 4 WIS
les S Lo 5 sl Ol IS Cota S BV e sl (551 2l L LBV O mnl 3550 53 s
ou,aaoua,uwfu(Evu,u@uJ;g,:‘5,\.:1:owr

\NCAVARVARERE-SFRURE SRVEVAL SO VWS WA R} SRV/VA eV (P PO


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

) GiTes slePlyiwl  1op

b wey 93090

LWEV O Caanl 5550 53 Lo cg)s 0 lis ol 5o
GMHE as g BV, e sbe gl
gl GR ol g3 mles S Zon g laol
51 %5 & s Google scholar s PubMed s
Lo o SVl 03,57 Cows & st 4 e o (slaols
3V IS 3 s L ola U5 3l Gaios § s s
5 bl e (Cite Score) YU (gslowl (go 05 syl
CBl 6355 sl pll e Fre ol o
Slaslan b dlie Fros g ol il allis For s
S 4 Sose ddlllas gl amils Chles phy e
5 Jeol Slidss (Yle ) S LAs Obsl b
Ll odd jize Lt e os 534S 635 (59,

O o 53 Jsho ol 5o S5

o3l LS55 Ll e (sl V95 (gans Sl s
T GdSss POl bl tis Cao s Sk
T bkl 25 Hgkte 4 YOO Jlo s 0 sk
4 s 6wV K D5 ok ) same ke
SU elie 53 lid W sS5s W EV (V) ws as §
2 LEV 058 3T b Jsho 51 Jb ysb 4 48 035
sluaib S sl Shs 5 5l bl el
D3 am s syse 1l s WIS b ol s S o
Bl Sk SLlE S 35 ol s sy A3 S
5 @S Jobe om sla by Olsie 4 LT o) 0l Ll
20 S 53 s e b Sl pomen
b EV bl o am s baglen 5Tk 5 Lol
aglin 53 5035 S pa s B0 e (o3Il sls Loses
L S S Sl (e Sen VooF) el L
48 s S S glid sle U5 s S0
Multivesicular ) J,S5s o plaal plesl oo
Lo 0555 4 (gl slis L (bodies, MVBs
2550 Laze LOT amaziys ¢33 § o 33T Jsher o

4 J5SS5s L plal Jlast I s r;,f\ OY) wyls

4ol
5 JB b 4 bseg 6 aeisie b Sl
o S g el 035 oy 1) Ol e Ol
0303 sReal LY 51 (S Ol 53 55 0 (slad e
Tumor ) 5 ke Gy Sl s
£5 ok JSKaze (microenvironment, TME
Jslomn (slay 26 Ko 5 iy (sla) s Lol yan ¢ sho
[PSECOUN R W S RS- () BCION g [N R S
S SIS sy sdaalse
Y) ,,qu,., oLk (Extracellular vesicles, EVS)
S 5 s enp Ml (g Slule 0503 BV s 5
nl el b OT 3 655 (g odns 0L b 0T (S5 5
s gy 53 dilg o B EV oS ol 0T 51 Sl
Olsie 4 5 (1) 5,8 15 oslizal 5550 Jloys 5 ovainis
68,8 515 eslizal 3,90 Ol Oloys 53 ogllas Jalye
& 0 38 03 s G BV O e il
4 (F) sl Ol Oleys 3 e 512l &S Wl
L sless gl by Ol Ol 3558 53 Jle Olge
b JsS5s ol 528 b WEV 4bs, G b 510l 5 s
S JEe ST i Sk 6 Ol 4 Ll
22 ol S8 Oadk Ohlew sl 05500 el
O eslizal 550 SSlubie O G 4 e Olslay
Lo osols ol Olge 4 uomen b EV .0) W,5
LS 5 5 () ) (Sloys 2l e JUil g oo, 55 5
b Sl sl J e Sl ol 5 S 4 (SaIBlS
S S ol ladSo5s (S ol V) L s
S psme O3k JUl 5 e S WOT Jouily
W)l Ko Jsho a0 S 51 (S5 Sledb
Ol 4 b BV jleslizal sl g9y 5 o) Olidows
IS5 o) S cCalizes Slagsle 53 (ol Sl
Olse 4 55 5 Ohlesy (obob g (ola Cda Ulge 4 b

11€eP LT g yea/ Cuibia § Cunyy 8)gs 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

1gW  (aLaS)s OlasS

o) (jﬁf'f‘ oz S S ol gle US55 s o
dadal oSS 5 alo 51 WIS 5 o5 sl
Jolpe s 5o L 5 sl o bt 5 b sy
Sl 03 5 o2 le S L sl sey S 5D sy
s by ol gandlas 55 (V) Wyls 58 (Gliwle
Al (o Oy Oleys 53 b f)ﬁjf‘ O S

23 S ol S5 5l eslizal bz 5 s S5
Ol w Ol ys

S osllas else a1y LOT S WEV 50 Sy o
LoT YL s Jols Cl 0357 o5 Ol Olajys
S 1 OT ol 5 (Sism o ) e g
sle Jsbo 95 2 e GV 5 LIl Ol Jlesl
3 Je= S Olg o 1y BLEV ol sl o Coua
B OTL 538 )8 5,5 LS 5 Ul
S 4 1> i 55 5m (gl 03, E Sl eslizal L Ol
Oroper ST Jas B s)5e s Jole 6oy 4 &S
1 LOT Ol gime e SV 5b (6 0,53 (L EV (g5luL
TME 15 )5 ar g BB 568 Ol,uis sl O
CebLEV b cale (8) 48 o s 0G50
Gotes sle s glls cml i 50T &8 Col ol
Spegb b wld 3 WEV (gl oo 5 ol opl il
Ok, > (PEGylated nanomaterials) ods 4
Eol G2 o BEV 5 050 (0 O sema O e
S35y oplple tis & s gl @5LSTL 5 el sla
Jst sl Ll 55 o Calien Ik glalice I eds 2o
sl RNA Jlal b Gloys cad slagyls Okl
O eslizal 350 Ol Oloys 5 5 sl S sS
G a5 L GUls ammys (V9 WS
‘335 T 03 i Oaks ey Sl G sla p‘)jf‘
SlssSh ol Gl S LS, Gl S
sl s ST es S35, boles ool (S5
Sl gy 13,8 o (S5l oy 51 45 Kn Sl

5 e Dled 5 O 5 ST e O o 1y ey

been 45 s ST G b 1 0T i 5 5 o ledly slie
o J5NSs dir plaxl diph (o sl Sk 2>
Aish o obml Joise sla paisdl plesl 5 fsk
sl slie Sy e 4l P3390l opl S
G oS5 sl I35 () il e Js) s Coae
Glie 55wl saanlsn S e gls IS5,
SV ol 63 8 o sl )b e 4y gLy
L;L:';uoTJ;:.;\;ks&uﬁuwf\ng
L S Iy 5wl 515 S 4 L gLl
or oSl el a gl YO oslale ols JSTL U
il plrl Sulg s el ki esls sl
Jobo 518 dten 70 Koo V-0 (5 03101 L o la IS5 5
o T Las Sl 5 dlem Coyso 4 Sosu T 5B s sl
EV (das 53 485 &) g siaze Slidos (1Y) L sl
b Sy 5 ot S o Jbas b b
L aleys 5 aseis 53 LOT goslizul 5 b OT K550
SWEV el olae (O0F) Cal 058 d 0
blopdb oS Wl g 0L Gopey sl sk
ST 0 0L 05y 4 (Glioblastoma, GMB)
Ul w U5 o b Aoy ol 5l LS s
sgm eslital Sloys sla Gl g3y 03 2l Sl
Sl &G54 g Slale 51015 a1 ba 55 51.000)
0338 cpmman 38 Zl el 5ol 5 ey (Gl dhar
Ele o 3 S Al (Bl sladisal 51015 (0 L) e
g5 55 Bl ocbass 5 Ladly Sl ol Al el
boamlie 5o il (05581 Sileldr Jsene
oS (s LDl Sl p5s 8 2l sl (Bl (5,8 e
S AS o 2By gbay 4 B L sy el
L 53 (Bl (68 05 G b 5 BOT (o) 1 O
3 Ll Sl es llia sl o5 leel Ol
g by 3l 51Ol e jadis S (Bl (68 65
A AS Sl S adar g L aS Cul VAR 578 (S g

o315 e 5 (L S wged 4 Ledly I lali s

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5jku.28.4.160 ]

- GiTe sleailhiml 1y

53 Q) Sl S50 5l jhe O o J8 Sl (2 la ol
Ao Sl Julse Olge 4 WEV 5,5 55 L dlas ol
EV (25 aodls 5k ) JS ¢l 0 8 Sy Gl
oslitul 3y i b G, 5 Ol Olays s o

sl 0313 Ol 1y LOT Slays 36 ) S

Cosi 1y b OT oo Hlisle (6305 Oljee a0 b OT (gin
Jsl gl Ols oo 1y o (‘iﬁf‘ AOV) das 15 st
I 51 0T g 5 (So5sdsm 5 51 b gl 55 5
> (blood-brain barrier, BBB) (s xe s o

Slys S ol (pl 38 (ikign Ghe b 4 O,

Jrame SeaTs 005 st DL L 0157 on 15 s IS5 800 a0 3 0lsoe oy 5 0w Dl ps 3 (WEV) b 7l slad 055 ) S
&lgmee 0155 o EXOSCOPE 5 b 515 8 Jooas 65505 6l Sk S5 5T &K o g (CD-UPRT) 51,805l 5 550 ) shd Jamsly 32

.:ﬁghé)‘)hdéj}a\bja&id&&})bﬁw—a‘ﬁthV@:ﬂ})‘

EV ;s miR-451a .l b ,w gladsle 53 5547
Lo 4SOy Mo Obley oy 53 25250 Sla
550 o5 Wlg e 0T sy AS e Iy el

0O b b 0w |8 ol 6l bt Sleys

S sk las 53 05551 IS Do
Olsie & plise s ol Jorl o 53 015 o ) ba 55 5
) Jsdsr) als 15 eslizal )50 Sloys Ooda oS

Sy s 255 geaiS S u oK MiR-451a

NCeP ALY g jg0/ Cufan § S 8)9s 7 OBws)S 3B}y eyl slEkily (le alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

190 (20a3)s plgns

w213 29095 iz Syl B 33 (EV) Joke it Sl Jg 39 3l okl ) Jgus

e |

3 5kos - Ol o £

SR

| F5559 Sl

Sy Joho 15 9 B b dblio

(\8)

3557 S -1 S Ol e
Sy ad g G 508 Mg

BV 53 0T 0l o 035 7 oo 5505 S olge 0l 4 MiR-451a

b or Sl Gl Ollas Sl o 2 ezl sla

MiR- s> s EV
451a

03,5 Wl -l 0w

S sl Jghe 31255551 5l 55T Sl Ol « MIR-26a

MiR- s> s EV

®) | 5 Wls e JsSis « MiR-26a
Ll 58 o S Jshe S

ol e 26a

S srdohs 2135 b ablio

v Sl s O gl 35455

5 @l s e 0k 0w | Sl S 3y ke sse5 25 S S lee Ol « MIR-4488 | MIR- 51 W EV

Wl 2l Gl Ol 3l ook Sl G EV 55 0T 4488

Ol S35 (ol b dlio

1))
Sles 5 ol 55 T ladshe

Treg

s mwms gbobs | 5 PD-L PD-LL el pnl g 8 Slee b Cap S | (ST s s EV

ol ST ony S5

Oy (29513 Caglio b dblie

OF) | Godulp Comla — Sl O | 05,8 (g3lee 45V S, Olse & 5 Sl HDACL Fjles ple | mle g5l gL EV

ADT & )50 5 slad s

ol leaﬁ ij}.’dl

PD-1, programmed death-1; PD-L1, programmed death-ligand 1; CTLA-4, cytotoxic T lymphocyte associated
antigen-4; Treg, regulatory T cell; HDAC 1, histone deacetylase 1; ADT, androgen deprivation therapy

.@‘W&)}A};.L.é‘sl.‘.i‘r:m:..udb‘:SQ‘QUaﬁj‘LSG}}L;}QUoﬂ%‘.E

S5l 5 Oy i imle Sl O e
NSRS TERH TR PR SN {P IS SEP CS ES P
3 s s Olay3 33 8 o Ol ¢ 55 2l 53 2liosn 5
Lol ¢l S50 O ool adsl Jorlpo )3 g5 055,87
a3 e Ol Cwglie s Olays |8 pl 4 olg 55 e 8
Sliwg Oy o 4 o lg Dl by g0 5 Cam 4
castration resistant prostate )  ..ie 4 pslas
oS ylge ¢S (YY) LS e b4 (Cancer, CRPC
33 & Sl 255, Maspin ol 4 Sl S o e
Lo (TF) eds plelks Sly, olbw gl r)}fl
S o S s g eSO e & Olge
histone ) V= j3zuls & gar golisS )lge ¢S Maspin

52357 53 3381 5,18 Coaa

S oS ST, ol C,-,)?\ GMB il ol O,
Gl oo & o g S5 5T gla,SB ) 22
(V) sl o Sse sla dy Ui ol JUs sl
4« 035 EV ji 5w MRNA ¢ 5 oS, miR-4488
Sldde 55 .S s s 555 5T 6 0diS O S Ol g
EV cJé &8 conl ods Ladeis Oty Ol Sl
(b glad sl 3l 4 8 lae MIR-4488 gsl> sla
mitochondrial ) L A s woudS” (slo S5 Lo
(YV) 355 .+ w55, (calcium uniporters

s Caslas 5o r)ﬁ)f‘ S s

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas



http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

ERCIA VLX) o N B[

33 3wl 5B ale gyl 5T w53 (35 s
S5 i Iy s 0T LIS oSt 3055 0L >
St b 23581 By &l 55,5 S5l
Ol gimes 5 isd oo (6, SKaws ol 3T Laes 53 (s
Gy B 0T 4 Gloys slse g ods Ol LOT 155505
b 05351 emt ol S Sl ) Ko 5350 n
le sk W) 505 sl o sla Jobe S
o3kl O O gunlicnSTlg 55 903, Sils 5 ((gu )
35 5sa s 355 3l el U L;up,;fiwﬁ,:;l.;;
ST osed ol 46355 (0 03lizal Ol u () 58 e
B o) ol bE ade Ll QLS 5550 sla (o0l
Gladsle 31 & ol r;,)ft Jls 4 o((Say YA
Cg b 0T S5 odds Gy5 ol odd (il o 5dis
s5h oo o3lizal spag oS lge T (sladshe oK o
(Y0)

g 5 a8 L la 05558 5505 Ao Sl
(ol e 6ol

Mesenchymal stem cells, ) ool ;e (5l slad sk
ssb 4 S ey 6sly sl Jshe I mmer (MSCs
03 3mse Gl Jbe SI70/0N B 7a/onY su- ab
5550 MIR-379 s o L5 1) Ol gzl jre 51
o313 51 3 505 4l 45 SIMSC I Guie GLEV s
Lleior Jas s o5 SoiS S K Ol 4 sl
S o i 5 1, MIR-342-3p izes s MSC .(Y7)
Caglis 5 jlwle g oS O S m &K Olge 4 &
SIMIR-342-3p bl o Jos Ok Ol 53 (23,13
(inhibitor of differentiation 4) 1D, r_iu Sb
(Y K2 (W) AS” o s

K Olse 4 & o5y (deacetylase-1, HDAC 1
WS o Jae 05058T oS e (oS (i
Cor oS K Olge 4 Lilg e Maspin il
S Gy e Olys 4 Sliwy y Ol 055 b
YF) 3,8 515 el 3550 059,57

Db 51 Ge Joho ol sla JsSS55 OIS ot
O o (Sloys (oodh 53 505 sl

e g s Sadshe 5w 8 Lae SIS )
G she 1,8 15 eslimal 3550 Ol ade gl JUs]
ol a5 sl s BYs & Wl o SISl e
Gt D3 53,8 (V) 16,8 15 eslitl 3 g6 Coda
o515 SO M Coua Ol (5505 slad oo
S s S 3l B &S el ol A8 s |
Sl b Glaie e $la05 (ST S g pp (S e
S92y sl dsl polasl b 4wl u’}l*(;*
ko ) GrEe S5 5, (DS bl O b 0T
SH Copsdd Sl Gl ol Kl 0 G005 Sl
b 0T & Caal ol 51 A6 el ol S &S o
5T 05 5 (co-stimulatory) (S v s Wad S35
Ay sad sk 5l a5 T Lie DNA Solalas b ol o 1) S5
AP LS o fom 35
owﬂ@u,gﬁlﬁp,ﬁsﬂf@u

okl I sla (v'})f‘ SIS 0 4 pamin Ty e
Orr b g3 ) o Sl ) speg s e
WelS” St 3255 B L 1 sy gleed S
AU A eI 53 5 Npd s s el Ol
ol Ss a5 0Ll a5 s eal s Al | Sleys

Olan) ol Jidgy lyls b5 5598 (S4l5 Ogm 4S5 Sl

11€eP LT g yea/ Cuibia § Cunyy 8)gs 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

¢V (pLa3)e plns

mf3p ]
e -—|§

MSC

cancer cell

ID4

vy
@
angiogenesis

-jujj&_.ﬂch(MSC)Wu\}a@LﬁduJ,\“;lw@j,f‘mir-379.(uEV)g,ucjuduJﬁjjdj,ﬂ;qu.rJi;
Grb T ol S o e 5 Slelie  glond Caaslie 5 Cnilen g 1, MIR-342-3p iovar L MSC aas o 2251, (COX-2) ¥
oS (ECS) W 501 (sl sk 55 5. 50 CX3CLy (55, » MiIR-4488 L;,L@.a;r.lw,:;jxﬁ.;,_f@¢)y(ID4)ka)@mm

3550 W15 (on sl o sy cdules o &GS 55 5

(A) 5,8 15 o
heparan ) Sl s 0lska 5ol sl O 555 5 55
o G5 2 (sulphate proteoglycan, HSPGs
S 1y b pis ST 355 b 2l il S (slad she
Gy ol 0k,S Olse & b HSPG il ¢aS”
Al Joo G e Sl Grie gl g5 5]
Jobo &5 & (pusns D3 3955 Glp edlSe as
O 5S o seawl s 53 81 bls p S 0 Bl ol
Sl (Y 538 o oS il 0953 1 PG 55
abauly 4 5 ps ) S5 5 el 0555
5 08 A b 4 HSPG ¢ 5 &S 133 8 o Wl s HSPG
03351 Fsm 03 e Olsie o OT bl s,
P s 3500 Llg e iy S o ) AE
Selanl s LAY St JalSS 25, (1) L8
Systematic evolution of ligands ) sl ¢l 2

<15 by exponential enrichment, SELEX

'::Jfg_s“

S ol Sy odr S L mE S s I

)55 sadshe b g
ol S (Bl Ol 4 Olays 5> 51l &
Slaals @ Sus 5 b 2 BV mi5 S5
MiR-26a (il O j 55 sl duT 3 opl b L5 e
MiR- 1S o Hlgs S sadsho 5 EV (g 5Lasl3T
SHC4 PFDNy (s 188 Coas (gaaulgas 1, I -1 268
SosE bk bl 68 ke CHORDC:
y Sl Obw b, Llg » MIR-26a ke
(ISGylation) e 1SG 4T 5 Wl (F) 4SO S
I r)’)}?‘ G3Lal3T 5 esls 2l 1, e MVB slaws
5 e ol 1S5 1 055 558 blad o e
e3555d 4 0T 35,5 cla p5555d LS 5o L MVB o
03551 0F) 338 o 0T oy s tal il amsips 5 o
Loy oo 5 g bl o Lol o I (G o ardis gla
Ko 4 a5 le JiSKSs b5 el S

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

ERTATVRLIE) T RN

Sl Glols 5l 5l Colas S ) women
Solew ki 53 5651 o el (YD) ol Ol 5>
Oling Ol Jde 55 das o (695 Ob,w des
(556 51 sla Kb 51 SS) FIP200 Slee HER2+
sl 4) S8 L EV & b i1, HER, (5lesiyT
CE k5 ool I ()05 Jsbe e 53 e
S o &) Oy Ol 55 o e 1) Oloys 55
wlr 5 J&l s (G5B 51 O S &S Sl 0dd i
K sl s S 4 538 511, HERy ol
03534 0555 HERy (guisats & ot i ol tias oo
S e EV 5 b 5l 0T leslsT e 5 b
g 53 s BV - HERy ity 6038
el Ob e b asS oo iy oS Sos S slad s
(FF) aS” & 0

@ gy s ples RIS L Gl ST,
ol wige sl (’)J}?‘ S o SIS

Cgr Lty e (EXOSOMES) ol jwdige (sl (‘531'?‘
Ol 3l b 0T LSy S sk & CDa7 0L
oan 4 S ey B8 S CDAT Lips b 0
signal regulatory protein ) WT ., el 3 (s
Log @iy om ply U et Juame (@lpha, SIRPa
S b pis8t sy 5 a8 ST 1, 58]
I (F9) Wles Clabloe a5y Sle Loy s S 6
Ol b o sl L g CDAT Olea b (abs 1y o
Ldsbe 3 oul 5> CDA7/SIRPa [2San 5 5 358 oo
Ll o (68 sl 3By STle Law g 0T 52 86
ol JUal Jnl Sy Wlg e 0 s Gses (YY)
L e = A
sskie 4 &Sl alesT Ll ¢S (EXOSCOPE)
sl S5 s LEV 55, oS5 55 Sl hL
Sys0 il @S 0iul b S e OT ol Jkal

WJL;;;J&JL!@%}Q#))?‘.JJ:?@)\}OJW‘

Sl KA 5 Gla oy (luldr 5 Ol g
Cgr oslimul 5,40 5 Sy, &G EXO-SELEX .ol
ex-50.T il o 5Ll 5 & pslis b el T (g5lulus
ol 536 S 035 W (S 5 e 5 2T L T oS
) S Ol 5l Gt sla 035571 ol 5 b o
Cilsy S eSS w6y uS sluls
anys il o Gl SLaOb e alaulsa g5 5]
(V) &S o e 055557151 (36 I s &l b

03 (S5 Bl e cwdige Jshe 2ol sl S 5s
Ol Ol ys

LoT 5l 55,8 wdige K5 Ll 51015 o 1) W EV
Jom Gl et JE e S Ulgs
Olays ysbie a6y 5 (6 4l T & 55 »/MRNA
ks Syl F Sle @l e 3 58 eslizl ol .
@bl L S b 0 L EV b 5 L
4 Joze Slals opisw Jod 51 (suicide genes)
A3 651l & CD-UPRT) 1l 5 o5 5m 5 s
CD-UPRT .l (A) GMB 5 (#Y) L gl 52 0l (sl
0 Gals i b oeles Olge 1) b MV gl
o Ll 5 g0 OT U s 53,57 25 Jomly 52,558
sl dobo ST ensys s DNA 55 0587 o
(N 555 5508 Aoy falS 5 )08

Ol 53 e 1 Grke (Joho o515 (la J oS5 55 3l o3linal
S

GWEV T . kls 5 gms Slsl 5 Oljme 4 b )3 WEV
K a Obw Sl sladts Gl oo 5 GRie
EV disl oo jdiloe o] Cows @ gl 5 Llodsias §
s oo adsl hge g A3y alS o 5 ke gl
(FF) a0 Sl Slile &5 ol

» Jobe ol s IS5 6o 2 361 Lles ST
Ol w Ol ys

Slgme H5LSL Hobte 4 oS Sl T 3 (556 s

AT 5l 40FF) 3,8 o 15 eslinal 340 Jg) s

11€eP LT g yea/ Cuibia § Cunyy 8)gs 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

149 (30458 OlS

i8S 59, & ok ,S 4 (proteoglycan, MCSP
.receptor tyrosine protein kinase, ErbB3) ;i<
Oleys Ol 5o Sl sl opl Ol 5o & Gl (ob2)
L Ol ade a5 50 slagols oS cas (o (55,
Cans ) EPAC 1 oslizul oo &5 S o adeiin
Slalp iy GLEV ¢ Sojlul gl 2l cbb b g 0
SN ge Sl Jos 53 ysa5 f 5 K 4 et il
gadss b sl o ol 4 5L oSST Osuls co3 g ooy
A3 T

PN wﬁ > WMRNA ¢ aaly , me b))
dois S e Ohley 3 (g0l Cwplie 2o Sy ) sbie
¢SS (IMER) wbliie g sl (o555 1 RNA Ll o
5 o) e S S ey ol Il s Sn ek
Ol 15 o sla 03551 51 0l ol RNA (gl s
dlie Sz Wil5 n b SIS Jod ol S e
Lol el Gie b wf! 5> MRNA L6y,
o3lizul 3550 b 0T Il Lo 3l otaT s « MRNA
) GBM & Se Oslay 53 dbe Ol 4 .L,8 13
sl MRNA )y g Ll (oo b piily b
Conslin dhs ps i, 5155 eslinal 5550 2355
335 g S hedaised b Gls gad 4 o
Gbaulsn clagdsises L oeds W DNA o CouT
MSE-N-DNA o, ST sl 5T
s (alkylpurine-DNA-N-glycosylase, APNG)
06-) jl,iul; Jae DNA 515 Jze-06
methylguanine DNA  methyltransferase,
bl 5T opl o amsiys 6338 o e 3 (MGMT
S bl Sleys cend gayls ol Sbos S
<l (‘53;‘ » b 3T S5 ol MRAN ~lau 550
5L (o 3bj sl 05 Ob 2 D)o 4 sn s I 4ol e
S5 oo s S gl asl 5 (g aawls 4 b OT U3,
AT s i GMB 4 Slee Oles 55 1) (25015 ol
(F9)

=W a2 Ol 5 055 pdy OSGl 1 (s)bes
A Ll (oo @l o 15 Ol s diabls Ola

blas ol S

ebld Cgr Glabws pwblie gty S0
ey ol o Sl O gl ws Sl EV e
bl 5T gabulss EV 4 fate wblie glaals
o 0313 515 A A8 Gl S sy p s Bgd e a0l
ebls gles s S Il K ey 5 Ll
W BV IUT Gl o oo &S5 By o) s 8 o
(F) sl

Fl sy sshite 4 BV (oS o (54l 5 1 oslinl
Sls sl

RS PP P - S T)-1 B = T P Y
) O o & Sae Oljlews 53 0kl slasl g5l Conglia
EV ) EV (i oS Lo asly (Fr) LS
S ssy <SS (phenotype analyzer chip, EPAC
b S o3 5 LSl 1 s BV (s T
el Ol b 53 Oleys 4 48 8 Sype o o
» 8 &, (NANOMIXING) (55 plesl (5351 2
Ol polamsl e Ol 2alS e o (EPAC
S s dse S EV s il s 5 o5 8
L Ods G BV (35, cpl 53 A8 o a1 5 1) oy
bl (5 0dd o 5w Olely i (b 5 5l e3lizal
(surface enhanced Raman spectroscopy, SERS)
oS 88 Ol em il S Ry opl W Lsd e yls OLES
oS lga ok Hles lasdle Jshe sla 03, )3 EV
Sl bl ol s 5,8 e 15 eslinal 3, BRAF
s iy ;g5 e, 1l eks gLl EV STl
low-affinity nerve growth ) sl S5 e U
Sk St U544 (factor receptor, LNGFR
melanoma cell adhesion molecule, ) L
Ol g i, kS sl 0K 55, (MCAM

melanoma  chondroitin  sulfate ) Ly

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

) GiRs slalyiml 1Ve

Sl 3,8 Gl el JSKas (System, MPS
Jm S L5 o WEV .l O o 0leys )3 s o
o 03 S (6385, X,8 15 eslial 3,4 Kk ol
Iy o in.’.ﬁ) s I3 eslatul 3y Ol 0 3,40
255 G EV 5 S5 ool s sl e ials 1y e iy
ol 05 55187 (MANNAN) OLLe 51 eslizal b asl s
50k b oo 5l 05,8 s ke 4 5L sl sl
plesl gl fol 56 cpl ol 653 8 o 5y 28 MPS gLt
3 5 ks 1y 651l 6 g 58T L 0
Wlg oo b fal= gL 3 pl Lisd o 52 MPS
63, Shes 5 Lsd MEL Db A Glag,ls Lawy
LoT EomS o (83 55 sz, gabulsa LOT cple
Lo gy ) om 31l K s oses 3L o
S Sy i s 53 f e e e
S ons Bl ) g g5 53 b Jol 5 fo3 pl 5 5 s o
el 35 03I 8 e ol oS ol Sl LAY 350
Liedda Oleys idw 51 Il 6l U155l ol
Jlé glagyls 5l (oowlia Olgen Ll 3 b 51 29515 5L

3,8 N peslizal 3,50 5 sn 5 (sl 0555 4
4 W5 o 3kt ladshe e | w8 L o EV
$U I la e gl TS JUEsl sla i3l Ol s
b5 ol gl ko clmisl 53 5,87 515 oslizul 3 50
o 455 (HGNS) ous Al b Jls 5 ol)3 4L
b EV L ois ()lI85L o8 b EV 5 Wiy
e 535 o SB35 gy Sl salanl ey (S S
43 odd BoF adsl sy el 4 LISy LS ol
ool 0 aintie 33 8 o ol 5 L (205 0T Ui
Cel SHE 55 oy sle Ja ps s 0T 5,8 o
SLEV & Cilam g U 558 0 5505 JolS 55
Lal g 536 ol Al HGN L oz (6,108 ,L oS> 87
SO 3l ol 5wz Y5 (Fgo (5 4 S 55
ol ol ¢ ST STy (el 5o ) s S

Al e 5 o SSlkulie a0 55 5l Ll o (51 !

abaalsl Ul mul boss s s gl
Ol o Ola s 53 I sk 75l sl S

S ¢ (Abscopal response)  Ju ST mul
L e rdse b el LS 03 g Jlis b Sletin
035 JAS Gl i Ulsis 4 el ol (0]
il Jb 5i o B8 s b gle 05
El e ol 6l oS ) Sl el St
S b EV (6 o3l (B) wil o hms Ao sla
329531 Sy el g 95T S5 (g0l wlia
L oleys JWs & yseg 5l zie s EV > OBP-301
OBP- o5l s EV 1 .ol oas sl OBP-301
Sl Sl b alie (SuS 5 s gl Sl 1> 301
U5 oy o505 IS L s 5 sl o OBP-301
b Oloss Sl m oses Sl Grie gl EV L BLs,I s
Fl by Bl el alsls 13 Eae 55 50 OBP-301
Gk SIS e Slys SULS 50T 5515 6wl Coeal
5 o & &gl e Sl Gsas Sl Gria s BV
55 Jaze ¢Stk

a6 53 s 2 (s IS5 55

oo sl dsSSs 3 smse b RNA (S
O3 bl eslial b Jsh
Sleslnl LEV L L5 o gl RNA o S 3 i
WS s 0bls J 2857 g 65958550 (Sla
S 5l ¢Sl cpl il Wi EV glalis (g5,
s EV .ol ol Jshe § 5 &8 M8 Ooa sl
4 bos sl SIRNA Loy 8 OV oS 0Ll
05,5 S e S bl el (g 108 ,L survivin
patient-) Sles 5l Grie JS 88 Obow 1 S 55
Al o 5 3 (derived colorectal cancer, CRC
Osls 1Bl S ok ol s Js5s 5l eslizal
b el 6L O A5 1,18

S S ot Gy 4 b Jol g6 e (55LSTL
mononuclear phagocytic ) (glaacss goduS

11€eP LT g yea/ Cuibia § Cunyy 8)gs 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

V1 (aba3ye pls

O 53 e U505 ol Glass A L adaly 53 2oy
& 5 doms

Lo O s £ 55 cn 250 ool (255 (gmal o b gl )
Gliy alS S Ols5 (oo 1y sse 5 1 Grie g EV

Ctnds Gy a5 2013 S ys 5 sms] iy a8 Gy
ool S5t 93 Olsie 4 Gloys Caaglin ol pon 4 Sleyo
310155 e 45l e 5l (sla leys b aba
Lo 3 Grie GLEV (S5 ls (6,80 2 )b

:;«LLE.»M

Coda 3550 La 0T o 0T il 50l 5 Sl sls Jsba
Al slayse g 4 g)ls Jasl Cgr cpimman b OT a3l ) 3
e 3,55y S0 il e oslial BB eSluke b
S s Cogr LLEV (g, D13 56 1080
a5 1t el go g i ST 53 o gk ¢ 5 0SS
O Slays el 53 LUK 58 o 3l ealizal g5 5
o o as Lo OT OLS adam ) Cadzses slac Ll .ol
o5 5 Cadide S5 g (sla o Sl e B

1008 9 KL

Ows S (S pole oy Colem b tesy ol
OT Ol 0 5wl @S Sy
o€y 4w el IRMUK.REC.1401.358 S O Y e
I sy LT )l b bl 5Li5 6 S e 5l 038 Jds oy ol 3L 4 g5ls Ul ) g

O o adaz 510U o Oloys )3 0155 (oo bl o )
Sladllas ol 0T 5.5 S eslitul 5 (g oy by gl

&b
1. Zomer A, Maynard C, Verweij FJ, Kamermans A, Schafer R, Beerlinget E, et al. In vivo imaging
reveals extracellular vesicle-mediated phenocopying of metastatic behavior. Cell. 2015;161(5):1046-
1057. Available from: https://doi.org/10.1016/j.cell.2015.04.042.
2. Liu Y, FanJ, Xu T, Ahmadinejad N, Hess K, Lin SH, et al. Extracellular vesicle tetraspanin-8 level
predicts distant metastasis in non-small cell lung cancer after concurrent chemoradiation. Sci Adv.
2020;6(11):eaaz6162. Available from: https://www.science.org/doi/10.1126/sciadv.aaz6162.
3. Wang S, Kojima K, Mobley JA, West AB. Proteomic analysis of urinary extracellular vesicles
reveal biomarkers for neurologic disease. EBioMedicine. 2019;45:351-361. Available from:
https://doi.org/10.1016/j.ebiom.2019.06.021.
4. Urabe F, Kosaka N, Sawa Y, Yamamoto Y, Ito K, Yamamoto T, et al. miR-26a regulates
extracellular vesicle secretion from prostate cancer cells via targeting SHC4, PFDN4, and CHORDCL.
Sci Adv. 2020;6(18):eaay3051. Available from: https://www.science.org/doi/10.1126/sciadv.aay3051.
5. Tian F, Zhang S, Liu C, Han Z, Liu Y, Deng J, et al. Protein analysis of extracellular vesicles to
monitor and predict therapeutic response in metastatic breast cancer. Nat Commun. 2021;12(1):1-13.
Available from: https://doi.org/10.1038/s41467-021-22913-7.
6. Najafi M, Majidpoor J, Toolee H, Mortezaee K. The current knowledge concerning solid cancer and
therapy. J Biochem Mol Toxicol. 2021;35(11):22900. Available from:
https://doi.org/10.1002/jbt.22900.
7. Sancho-Albero M, Rubio-Ruiz B, Pérez-Lépez AM, Sebastidn V, Martin-Duque P, Arruebo M, et
al. Cancer-derived exosomes loaded with ultrathin palladium nanosheets for targeted bioorthogonal
catalysis. Nat Catal. 2019;2(10):864-872. Available from: https://doi.org/10.1038/s41929-019-0333-4.
8. Erkan E, Senfter D, Madlener S, Jungwirth G, Strobel T, Saydam N, et al. Extracellular vesicle-
mediated suicide mRNA/protein delivery inhibits glioblastoma tumor growth in vivo. Cancer Gene
Ther. 2017;24(1):38-44. Available from: https://doi.org/10.1038/cgt.2016.78.
9. Kowal J, Arras G, Colombo M, Jouve M, Morath JP, Primdal-Bengtson B, et al. Proteomic
comparison defines novel markers to characterize heterogeneous populations of extracellular vesicle

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

o} (AT08 slga)ilaml 1V

subtypes. Proc Natl Acad Sci USA. 2016; 113(8):E968-E977. Awvailable from:
https://doi.org/10.1073/pnas.1521230113.

10. Mathieu M, Martin-Jaular L, Lavieu G, Théry C. Specificities of secretion and uptake of exosomes
and other extracellular vesicles for cell-to-cell communication. Nat Cell Biol. 2019;21(1):9-17.
Available from: https://doi.org/10.1038/s41556-018-0250-9.

11. Shao H, Im H, Castro CM, Breakefield X, Weissleder R, Lee H, et al. New technologies for
analysis of extracellular vesicles. Chem Rev. 2018; 118(4):1917-1950. Available from:
https://doi.org/10.1021/acs.chemrev.7b00534.

12. Mortezaee K, Majidpoor J, Fathi F. Extracellular vesicle isolation, purification and evaluation in
cancer diagnosis. Exp Rev Mol Med. 2022;24:e41. Available from:
https://doi.org/10.1017/erm.2022.34.

13. Villarroya-Beltri C, Baixauli F, Mittelbrunn M, Fernandez-Delgado I, Torralba D, Moreno-
Gonzalo O, et al. ISGylation controls exosome secretion by promoting lysosomal degradation of MVB
proteins. Nat Commun. 2016;7(1):1-11. Available from: https://doi.org/10.1038/ncomms13588.

14. Geeurickx E, Tulkens J, Dhondt B, Van Deun J, Lippens L, Vergauwen G, et al. The generation
and use of recombinant extracellular vesicles as biological reference material. Nat Commun.
2019;10(1):1-12. Available from: https://doi.org/10.1038/s41467-019-11182-0.

15. Shao H, Chung J, Balaj L, Charest A, Bigner DD, Carter BS, et al. Protein typing of circulating
microvesicles allows real-time monitoring of glioblastoma therapy. Nat Med. 2012;18(12):1835-1840.
Available from: https://doi.org/10.1038/nm.2994.

16. Guo M, Wu F, Hu G, Chen L, Xu J, Xu P, et al. Autologous tumor cell-derived microparticle-
based targeted chemotherapy in lung cancer patients with malignant pleural effusion. Sci Transl Med.
2019;11(474):eaat5690. Available from: https://www.science.org/doi/10.1126/scitransimed.aat5690.
17. Gao X, Ran N, Dong X, Zuo B, Yang R, Zhou Q, et al. Anchor peptide captures, targets, and loads
exosomes of diverse origins for diagnostics and therapy. Sci Transl Med. 2018;10(444):eaat0195.
Available from: https://www.science.org/doi/10.1126/scitransImed.aat0195.

18. Sterzenbach U, Putz U, Low LH, Silke J, Tan SS, Howitt J. Engineered exosomes as vehicles for
biologically  active  proteins. Mol  Ther.  2017;25(6):1269-1278.  Awvailable  from:
https://doi.org/10.1016/j.ymthe.2017.03.030.

19. Ueta E, Tsutsumi K, Kato H, Matsushita H, Shiraha H, Fujii M, et al. Extracellular vesicle-shuttled
miRNAs as a diagnostic and prognostic biomarker and their potential roles in gallbladder cancer
patients. Sci Rep. 2021;11(1):1-13. Available from: https://doi.org/10.1038/s41598-021-91804-0.

20. Skog J, Wirdinger T, Van Rijn S, Meijer DH, Gainche L, Sena-Esteves M, et al. Glioblastoma
microvesicles transport RNA and proteins that promote tumour growth and provide diagnostic
biomarkers. Nat Cell Biol. 2008;10(12):1470-1476. Available from: https://doi.org/10.1038/nch1800.
21. Zheng X, Lu S, He Z, Huang H, Yao Z, Miao Y, et al. MCU-dependent negative sorting of miR-
4488 to extracellular vesicles enhances angiogenesis and promotes breast cancer metastatic
colonization. Oncogene. 2020;39(46):6975-6989. Available from: https://doi.org/10.1038/s41388-020-
01514-6.

22. Majidpoor J, Mortezaee K. The efficacy of PD-1/PD-L1 blockade in cold cancers and future
perspectives. Clin Immunol. 2021;226:108707. Available from:
https://doi.org/10.1016/j.clim.2021.108707.

23. DeRita RM, Sayeed A, Garcia V, Krishn SR, Shields CD, Sarker S, et al. Tumor-derived
extracellular vesicles require Bl integrins to promote anchorage-independent growth. iScience.
2019;14:199-209. Available from: https://doi.org/10.1016/j.isci.2019.03.022.

24. Tang S, Lian X, Jiang J, Cheng H, Guo J, Huang C, et al. Tumor suppressive maspin-sensitized
prostate cancer to drug treatment through negative regulating androgen receptor expression. Front Cell
Dev Biol. 2020;8:573820. Available from: https://doi.org/10.3389/fcell.2020.573820.

25. Mortezaee K, Majidpoor J. Extracellular vesicle- based checkpoint regulation and immune state in
cancer. Med Oncol. 2022:39(12):225. Available from: https://doi.org/10.1007/s12032-022-01837-2.

1€eP oL g ye0/ Cullia § Gy 8)gs / OLws)S (bl eole slEisls (alc dlas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-05 ]

[ DOI: 10.61186/5ku.28.4.160 ]

VYW (sba5)re olS

26. O’brien K, Khan S, Gilligan KE, Zafar H, Lalor P, Glynn C, et al. Employing mesenchymal stem
cells to support tumor-targeted delivery of extracellular vesicle (EV)-encapsulated microRNA-379.
Oncogene. 2018;37(16):2137-2149. Available from: https://doi.org/10.1038/s41388-017-0116-9.

27. Yu S, Zhou Y, Niu L, Qiao Y, Yan Y. Mesenchymal stem cell-derived exosome mir-342-3p
inhibits metastasis and chemo-resistance of breast cancer through regulating ID4. Genes Genomics.
2022;44(5):539-550. Available from: https://doi.org/10.1007/s13258-021-01200-1.

28. Trajkovic K, Hsu C, Chiantia S, Rajendran L, Wenzel D, Wieland F, et al. Ceramide triggers
budding of exosome vesicles into multivesicular endosomes. Science. 2008;319(5867):1244-1247.
Available from: https://www.science.org/doi/10.1126/science.1153124.

29. Christianson HC, Svensson KJ, Van Kuppevelt TH, Li JP, Belting M, et al. Cancer cell exosomes
depend on cell-surface heparan sulfate proteoglycans for their internalization and functional activity.
Proc Natl Acad Sci USA. 2013;110(43):17380-17385. Available from:
https://doi.org/10.1073/pnas.1304266110.

30. Baietti MF, Zhang Z, Mortier E, Melchior A, Degeest G, Geeraerts A, et al. Syndecan—syntenin—
ALIX regulates the biogenesis of exosomes. Nat Cell Biol. 2012;14(7):677-685. Available from:
https://doi.org/10.1038/nch2502.

31. Esposito CL, Quintavalle C, Ingenito F, Rotoli D, Roscigno G, Nuzzo S, et al. Identification of a
novel RNA aptamer that selectively targets breast cancer exosomes. Mol Ther Nucleic Acids.
2021;23:982-994. Available from: https://doi.org/10.1016/j.omtn.2021.01.012.

32. Mizrak A, Bolukbasi MF, Ozdener GB, Brenner GJ, Madlener S, Erkan EP, et al. Genetically
engineered microvesicles carrying suicide mRNA/protein inhibit schwannoma tumor growth. Mol
Ther. 2013;21(1):101-108. Available from: https://doi.org/10.1038/mt.2012.161.

33. Samuel M, Fonseka P, Sanwlani R, Gangoda L, Chee SH, Keerthikumar S, et al. Oral
administration of bovine milk-derived extracellular vesicles induces senescence in the primary tumor
but accelerates cancer metastasis. Nat Commun. 2021;12(1):1-16. Available from:
https://doi.org/10.1038/s41467-021-24273-8.

34. Hao M, Yeo SK, Turner K, Harold A, Yang Y, Zhang X, et al. Autophagy blockade limits HER2+
breast cancer tumorigenesis by perturbing HER2 trafficking and promoting release via small
extracellular vesicles. Dev Cell. 2021;56(3):341-355.€5. Available from:
https://doi.org/10.1016/j.devcel.2020.12.016.

35. Sang H, Zhang W, Peng L, Wei S, Zhu X, Huang K, et al. Exosomal circRELL1 serves as a miR-
637 sponge to modulate gastric cancer progression via regulating autophagy activation. Cell Death
Dis. 2022;13(1):1-11. Available from: https://doi.org/10.1038/s41419-021-04364-6.

36. Kamerkar S, LeBleu VS, Sugimoto H, Yang S, Ruivo CF, Melo SA, et al. Exosomes facilitate
therapeutic targeting of oncogenic KRAS in pancreatic cancer. Nature. 2017;546(7659):498-503.
Available from: https://doi.org/10.1038/nature22341.

37.Rao L, WuL, LiuZ Tian R, Yu G, Zhou Z, et al. Hybrid cellular membrane nanovesicles amplify
macrophage immune responses against cancer recurrence and metastasis. Nat Commun. 2020;11(1):1-
13. Available from: https://doi.org/10.1038/s41467-020-18626-y.

38. Pan S, Zhang Y, Natalia A, Lim CZJ, Ho NRY, Chowbay B, et al. Extracellular vesicle drug
occupancy enables real-time monitoring of targeted cancer therapy. Nat Nanotechnol. 2021;16(6):734-
742. Available from: https://doi.org/10.1038/s41565-021-00872-w.

39. Park J, Park JS, Huang CH, Jo A, Cook K, Wang R, et al. An integrated magneto-electrochemical
device for the rapid profiling of tumour extracellular vesicles from blood plasma. Nat Biomed
Eng. 2021;5(7):678-689. Available from: https://doi.org/10.1038/s41551-021-00752-7.

40. Shao H, Chung J, Lee K, Balaj L, Min C, Carter BS, et al. Chip-based analysis of exosomal
MRNA mediating drug resistance in glioblastoma. Nat Commun. 2015;6(1):1-9. Available from:
https://doi.org/10.1038/ncomms7999.

11€eP LT g yes/ Cuibia § Cunyy 8)9s 7 olEws)S i)y eole alSi3ls (ke alas


http://dx.doi.org/10.61186/sjku.28.4.160
https://sjku.muk.ac.ir/article-1-7635-en.html
http://www.tcpdf.org

