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Advance of Exosomes as the Carriers of Biological Information in Cancer

Wang Qingging, Song Xin*
(Cancer Biotherapy Center, Third Affiliated Hospital of Kunming Medical University, Kunming 650118, China)

Abstract Exosomes are nanometer sized membrane vesicles widely distributed in biological fluids, which
are released in the extracellular milieu following the fusion of the extemal membrane of multivesicular body (MVB)
with plasma membrane, with the characters of body tolerance and specific homing ability. Exosomes can carry pro-
teins and RNAs and may be involved in intercellular substance transporting and signaling of tumor. In recent years,
the role of exosomes in malignant tumor has gradually become hot spots, and especially targeted therapy based on
exosomes has become a new orientation in the treatment of cancer. This review will discuss the latest advances of
exosomes as the carriers of biological information in the treatment of cancer.
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BHIARAAAE IR I ) 1 ] 5 R )R e e I,
HIRARAE B B g K 3R, 25 A0 [AIRNAs MR
FLTCEE A B A% 3, T2 N T R AUt 5,
JEILAE R AL G T7 J5 1, JF A T AR B AR50
Ao

1 EXO#fiR

EXOJ2 41 il 4 20 W44 I 28 P A7 39 1 2F T8 i F
Z/NFEV, I 5 AN T R AR R A I, 4 B L R )
B2 oA 2 40 M SR B T (R L PE I . Ak ik
— AN [ AR VB (30~100 nm), 22 4 i i b 5%
DR i Ies 4t 16 55 S B W KA, SRR AR IE
J I ATAE T 2K TR R A A B AR

ANRAR I 43 721 15 R I AR K AR DG, I
FEMEAR AR . SRR & 5
2O IR, AR RARPT & B I E A —K
SELE T AR Ad b 34 53 A 138 38 o 1 o, 2 B
F 4 P S A RA A G N(GHEE A AR T
NEAE 4544 £ Hflotillin) - 5 i £ [ tetraspannins(CD9.
CD63. CD81. CD82)FI#fK v £ [F1(Hsp70. Hsp90)
L0 o CD9. CD63%% Al 1 AhRAK 1) 43 T
RGP 5 — A TR MR AR IR R e B
ST, TR SR U B Ik L 4 USRI R AR |
B ST MHCAHUIL Il 4r 7-CD80. CD86, JifJ# 41l Ay >k
VNP NI E NV <71

B T RSN, SRS ST F & AR, A
SR AR IR 73 5 HE ke Y5 A M I %) I R 4 A7 T A
A, S e AT REAN B AT L, AP oRAR & & iR B2 &
MR SR B TE £ W fe . UL RN i e IR . 4
WG P2 IR GM3 AN JE [ 04161, A, Ak sk
38 T FRNAFIDNA T BE. 20074F, Valadi%s!'”
UG I AT R, A BT IE R 40 A F ok
U5 (1 4R K AR & T mRNAsFImiRNAs, Il 4 K 44 73
WA BN L AMIEA BT

Ab SRR T B A 7 S A A i, 5 A
[ 4t A 4 s 2 1, I R A A A B IR AR 2 A
F o ZRZT 20 B a3 3o v A1 Sk A 35 B
W TG FH (1 B 11 Cn e Bk B 11 5244, At I 2R 20 4 )
R, Zitvogel Z VR I, 513 T IR HUR FDCAN
TR R 0 A Ak T 5 MR k. R, BT A
TR, /I BB B SR5 (1 2SR 5 S miRNAs, 4
KK miRNAs L 26 2 ALK 41, ) 7% 5 RIS

CDC6. CXTA2FVEHFRHE 271 Mk A i,

2 EXO4it 51&im
21 HESHM

H4 A2 ) R B A W 8 R b b v DU 2P 0
253 B8 1 % AR SR A K 2 B0 SR T 1 a4k
Bi4 °CF, 300 xg&.210 min; 1 200 xg 25,0230 min;
10 000 xgE5.0230 min; 100 000 xgit# 4 B.L260 min, /T
SRAFHIDTUE RY A AR RO, Bt 25 R (AN BT % e,
Clayton SR H 598 5 R 4 HU7 72 B Jit 52 3ek 4
s RIS R AR, DU AP B0 TR A PR, BRI
IRHET ™ o AE A3 ()2, 3T T Lai S S 5 [ A 222043
FH v P B8 WOHH (2157 (high-performance liquid chroma-
tography, HPLC)FEHUA/NAA] [ AhkAk, I FIHPLCHE
IR AR ARG BE AR =, (V4% B 5. PRI, A feridk
— RS AR AN S R A MR ARSI 7725
2.2 {RRYHARIESE

H AT, 22 PSS (1 40 i O FH St A S g 0T 5
HSRAF A SRAR I A2 7= T, v o B 5 4R 4 g
(immature dendritic cells, imDCs) A FHAHURE ) 38 1 &
1 BT R A AT FE A A AR IR AT A4 4 a2
ImDCs>KJ8 (1) 4 K A& L {ICDY, nf {3t H 5 ¥ g1 i
(PR, S 29I s8> Ak, imDCsR 5 1)
AN RARER Z G 5 HICT AN ML (9 3R T AR 10 4, WiCDA40 .
CD86. MHC-IIZ%, 4 f2 Jsi P AR, A28 ol
J& BEA RS AL R 7 A B 25 s T, R, 9
/AN it e P 16 PR X 36 31 5K, imDCsAT AR ) A0 Sk A4
HARAF W e AR, SR, H 7140 AT A 1 A
ez = (PR, BELAS T ILAEIRPR R o

FE I TR 5 SR FH i B8 1) 70 5T 4H il (mesen-
chymal stem cell, MSC){E & &b >k A4 [ £ A4 41 a5,
B 1) 70 0 40 AR R Ak T 2 il 16 A I
MRF IR LS —— A ke R = 1 vl W, $E 7R 1% 40 ] fg
ST AR AR I PRI FH 1R e 2R RE . SR, 1% 40 Lk
U5 B AN RARB IR VR A AR 8, 4l A o b
SR AR 1) A 4t A 2 P iR v T b VR R AT R A
GECA, DAk, A AR I 21 SRR S I RE ) ROk
JREE G, W RESE WU I R (N BRAR AR A
23 fAHAE

HRRAR SR N 2l 2 RO ok sz, H
IR 35 22 1) B 7 v 2 Tl L AR R 4 i ok 2Rk
SERPIEIA, A LA AR AR, AT 56 5 R 40
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[F) PR A% 3262020, 51, R A4 41 I %% G miR-214, MM
L WA A R A i 2R A miR-214; [AIFF, PImiRNAs
PUAR A B8 DA R (1) 7 V6 e S At 4 i, 30F i Rk
THPARAREES,

2 LR I R 2 0 By 45k, S A kA 47 3
WD~ REFE+E . Alvarez-Erviti%5P4R H]
2E LT 1 T R siRN As 57 2 B Ak Ak, 18 1T 2 326 2]
Je e 20 LA R o R R B Rk . kA, AR
e G AL SIRNAS I 2 PR ARBS, - BUAR, B G
#Lipofectamine 2000HE 13 2 11 2 siRNAs I 41 K Ak,
I L 356 326 3] 52 1A 40 Tt PRk DR 1) 308, (R AR AR
B 5 48571 IIsiRNAs i) G840 T 7 8 ) siRNAs )™
A 2 R0, HiPerFectf 4L 7 siRN As IR 25 203504
B LG, AN, TR, R IR 0]
Urks W) 8 B AP RARET . R ARk i i
Jii. NERANAST WA 8 B AH BAE AR, T2 R
I M N EBE A, SN DRI B R L)
K

3 EXOf# % FEME R EME PR
3.1 EXOf1#siRNA

MIERATT I R, AR A T L R 1 5
I EATTHE A MO AT B Y T L R Ak
5 RISiRNATE I8 v 97 1ok A% Hh A2 AE P PP B A5, siRNA
Ty B AN 5 5 30 A0 W AN 5 5 e Ao [ N RAR
(AT RAR, P RERR Bt — N 25 A3 S

AR, 2 TR B, AP RARAE Jy R AR KA
(1) 40 K 2% 3% J0 v] A% 3 A1 Y HERNA(HL F5siRNAs
miRNAs), $ 525 5 [7) 20 2L s i o, AN i Ik 1 rie b
H I SE R i B8 28 K 18 B 1B+, Shtam
DO 9T 45 R W], KisiRNAsS A S KA v] i3
Hi 1 Bl A0SR A K sIRN A 38 212500 #E. 40 M, i 1A
F R BE VR YT o TSR K I 7K FHeL a4l i >k Y5
14Kk 5siRNAs IR S EITE, &
Iy H. & 8ot A5 1k siRN As 17 8% 31 b sk Ak, 1k T
siRNAsIHI AN AR ) 7 5 #E 4N figHeLa. HT 108041 i
JeREFRa, LR AR AR S 40 e o A R JE it
ANKARIIAN T, sIRNAsHE 2 A e B 5040 g . o
by HL L )4, Z%siRNAsR A i3 ] 3T 2R 4 ¢ 5 L 1A,
PSR LT

Al UL, A RAR ] BE R — AT XA i siRNAsT
P [RIE, AR AT BE Sk Y AE IR IR VR 97 SR

3.2 EXOfi#microRNA

I WIWE R B, K AR 9w AORNA, £ Fimi-
RNASHIR SR [ XRNAs, 255 [ (1) g i fileo-41,
AN SRR 1 G AT miRNAs, R I E A [7] 95 97 A 74
(67, RIS R AF N AT 5217 ChibafEl2
T RGN 5 L s A PRSI T A0 SR A BE A H miRNAs
15385 25 Hep G2 R ASA9 4 I, H¢ 45 1 I it A0 R U5 1)
A K AR BEATPKHOT(S% (98 Y Y khYe to, MG 5
HepG2. AS493L 8577, i W6 I 2 £ B s W
SR SH YR T 4 Vs A B R (1) A0 SR A4 AT i HepG2
ASA9H i e 8 B, HL AR KA T A 75 [ miRNAs W] 71
0 a7 4R

SE T AR ARAE b 40 i IR 3E TR A, S5 ky7
i 2525 ARG o TSR 22 (1 TE HIE 58, iR ks 4
R ARLE IR 16 97 SR I Py 35 T L) ff 4. Chen®5H
R, KA A FmiRNAsTE 41 i 7] 4% 36 52 B i
PEMIAE G . NSRS 41 RMCF- 71 24 30 &
FERUAI KA, 55 REAGH MR YR 1R SRR AR L, £1441
FhmiRNAsH W 7 R IE . 72 BE 5 103256, A
iy 245 3V, 22 K5 ) AP KAk 5 BEAR G 3L R o &
PCRZE oK, S 245 W FR R U5 11 70 Sk A 3L 05 1 11
FEAS 40 I miRNAs /K HE 0 IR 20 5 35 1 v, 6 0
B, T 25 30 28 AR K A KA I L 0 7 1 BEAR 41 i
R IR Tk D RN T 25 W) R KT R 244
A ST R B, THP-141 B KI5 (1) Ah kA m] 3E NN
HMEC-141l fi 5 #miR-150, [#{fc-Mybff) ik, Bk
fEHFHMEC-1 40 L (T A% PER T,
3.3 EXOfi#mRNA/EAR

FERPIR VAT, KR SE DR i3 21 e 40 e, %
e Dy e I ) BE DR, AT S s HE R R N B A i
IR A M PR T Mizrak SEHORIE S0 R IR, A0 KA AT 1
h 4t kIR 1z 2 T H, S $mRNA/EE 7R 41
)AL, T IR AT o RFHEK-293T4H i i Y
CD-UPRTJRJFAA, MIiMi3k#3 & & CD-UPRT mRNA/%
FUTI A SRAR, 170N BR800 455 20 v gq oy 3 45
AN KA, 540 TR & R AR BAE T,
0 i m] P A BRSO AR, B RS R AR L B2 1 CD-
UPRT mRNA/Z [ E 540 . X L4 Rk 55-FC
LRV YT /N B & 98, nl {2 i 5-FCE5-FAUMPIY)
AT i) S 5 TR A B TR R R,
598 Wk H A Sk AR 0, ZEmRNA/AR 1 5 75 3% 1k Jih 87 v
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Ty —J7 10, 5B A A E oAk o B SR 41 i
L FE R, URVE R . eI S WL 5 2 JLhs
TR, PRI RAR T 1% B TR i B D
B85 B OR, 5173 aGC-OVA I A K AR ] 3
INKAH Y, 3¢ IraGCAE NAR I JC 250 RE s B, 184 5t i I8
R S T 3 N B N, I R B Y S s VR T
(1) e,

B B 2, Wangf5EH R I, £2CD40LE i
) e 4 AT A R AR AR, IR A5 A1 & IRICDAOL, 5
DCILH 77 )5, DCK AR IAMHCIL. CD80. CDS8.
CD40 J 73 WA IL-1235 7t . sl W) 2R 58 W 7w,
CD40L-EXO W] 5 F 5 i P8 G5 Y o

H AT, 2NN RARAR ST 57 EHE I AR 56 B
B, o — Il R i 560 0 $2 Y 28 4R Ak 2 FICEA”
Ji 988 A0 B RLS-174T ) A K AR, 1% 40K AR & 5 CEA.
HSP70HMIMHCI, ¥ H 5 CEA" £ 2 i HE B ) B A%
M LR IR, K AR ) BUBDCs[ml i B F AR N, 752
SREY I CEARE M I TAN P IMRI E ] o ki s R
BR, 60%EF 774 T CEARF TN M S N, Lt 52
I, A o RO s A B, A3 R dt— DA,
34 EXORHHEMARY

DLAN >k Ak 4y 5 Al 1 24 40 A ks 4K 22 BRI

THRNARIERIGYT, WH0R I, HARSE Y va sy
EaL7/R k=P U

LT R I, BFimDCs KPR A K AR TIRGD
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G E S 2R AN i RB16-F LOFT AT 41 it i 40 i &=
HepG255 ¥ 5 [n) A&, e 240 2 F2 LU AL i 2008 m) %
16 AR A R N, 22 g DR AR E R 2 AR
VIR BEA, BEAG T 7 e i ARG Ath 28 R 2 9 9 1)
I FHBSL T A AAR R 42 i R AR i) 22 s R AR e e
RN, ZE R HIRAILRPEE, R H AR
RNk, g KAER, 22 R A A A3 RS
KARBING AT )2, B 1220 3 (1 A, iy HL AR
SE PRI A PR FH P

T3, Hood ECTR I, ¥ AR A4 vy 7 FLIN I PBS
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TPM), A J5 Dy 4 55 T 1) B 28040 (a7 Gl 7 28 A Bk
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FLHIT, XS AR RARIRIAITGT K 2 Bl S8 L E A2
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Table 1 Articles involving exosomes as delivery platforms in cancer research

HIRAR S HRRAR AR R I8 225 30k

Exosome payload Exosome source Therapeutic potential Reference

siRNA Mouse dendritic cells Strong mRNA and protein knockdown of BACEL, a [34]
therapeutic target in Alzheimer’s disease

siRNA HeLa, HT1080 Exosome-delivered siRNAs were effective at causing post-  [36]
transcriptional gene silencing

miRNA HEK293 Exosomes can efficiently deliver miRNA to EGFR- [39]
expressing breast cancer cells

miRNA HCT-15, SW480, WiDr Exosomal RNAs can shuttle between cells [42]

miRNA MCF-7 The intercellular transfer of specific miRNAs may spread [43]
resistance by exosomes

miRNA THP-1 Exosomes can deliver miR-150 to regulate target gene [44]
expression and to promote HMEC-1 cell migration

mRNA/protein HEK-293T Microvesicles can effectively deliver therapeutic mRNA/ [46]
proteins to treatment of diseases

aGC-OVA Mouse dendritic cells Exosomes loaded with protein antigen and aGC will [48]
activate adaptive immunity in the absence of triggering
iNKT-cell anergy

Doxorubicin Mouse dendritic cells Exosomes can deliver Dox specifically to tumor tissues, [54]
leading to inhibition of tumor growth without overt
toxicity

5 nm superparamagnetic iron Mouse B16-F10 cells Loading exosomes with SPIONS introduces the potential [57]

oxide nanoparticles (SPIONS)

for MRI driven theranostic exosome investigations
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i H I /E miRNA mRNAFIEE [ 8004 10 154 Th g,
ANRARA: Jhy B A A% i FUAd N 20, 1Ak 24, W
T DI, TRARAMRARHT R 513 N A, B9
AN ARA S EK N A K38 E 25 PR R R RBIFTL I —
ASBrE S

4 HIRS5RE

A1 SR A IR TR T BT TS T — 2 PRI 3E R,
SR IR E Pk, 7248 MR 23 387 Jr i, 4
AR AR HE o SR AT A 32T 0 252 4
OIS e RS . HAR, BATOA TR T
KT AR YRR B B, (B V% TR
T, LA RSN SIARAE AT 7 T 10 2 A PR 2
501, AN B4 I B A KRR R 5 A
2 AN RAR T B2 . BESh, PRI 253800, FUREAN
PR RIS A, Aok P GBI B 5 0473
AP AR PARSE A O AR T LU R
A USSR AR Bl ik RS, HILIE T A
Btk e FeT A PRTE PRI IR M A E T s
RIME A, MRS LRI T S HFRA L E L)
SEAIAT . HIRFAEA T HOBFIE T, ShK P RE 4T 50
YA AL R IR TE 2 0 3
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