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[Abstract] FExosomes are nanometer-sized vesicles produced by the fusion of multivesicular bodies and cell membranes which are
widely distributed in almost all body fluids such as blood, urine, pleural and peritoneal effusions. As an important role of intercellular
communication and genetic material carrier, exosomes play its biological function by stimulating target cells directly through the
transfer of various bioactive molecules such as cell membrane receptors, proteins, messenger RNAs (mRNAs) and micro RNAs
(miRNAs). Tumor-derived exosome (TEX)is a type of exosome secreted by tumor cells which not only has the general characteristics
of exosomes but also has special features. Studying the effect of TEX will open up a whole new way to diagnosis and treatment of tumor.

[Key words] TEX; tumor;immunosuppression ; drug carrier

[J Nanjing Med Univ,2019,39(02) : 300-305 ]

1987 4, Johnston % FEMFGT MZILT A0l pG8 ZT MBS AR st AR rp | 2 B — bl 28 40 43 0 3
e IRANNE S RTURAN NI LSS R  Ay R S N B/ N
H 42 40~100 nm, % & 1.13~1.21 o/mL, HLEE T W2
EMCRBER . 2S5 R B, SN T 1 S 4

ITRE {5 B L o o, A i 2 4 £ S5 AR 1 40 D)

[(E£TIB] HERAREIS (81672449) ; LA AL AL
2ERLEEE T AR BN (1X10231801) ; YT IRE B 3T BE Iy a5 & 1
(BM2015004) ; Y175 44 I =% 1 5 2F B (3 AR ) (ZDX-

KA2016005)
{5 VE# (Corresponding author) , E-mail : jiangkuirongnjmu@si-

na.com

BEo AE N I Ies 20 it 4 8 1) SN A, v R DR 118 A1
& (tumor-derived exosome , TEX) ZE LA G028 i 245 I
Jgg sk SR R A AR . R, 5T



F39EH 24
20194F2 H

M #E, 5 W, BFEAR S MR IR A S NI A MR 0k R R A VR 2T LT .
B R R A (B 2RBRE M) ,2019,39(02) :300-305 - 301 -

TEX AN AT BE 558 g B4 1A 7 TRms , i HoAA B
A A R R 2R i

1 Sk

1.1 shabthey = &
I HiT M A Y & A= LTI AN L BT, 2 M40 I
IR A AN [ R R R AE o — A S ATE
RN RE R AZ A IR oy e 7 iz 2 A K7 (endosomal
sorting complex required for transport, ESCRT) & 47,
HL R S G A L, AN B TR T 40 L N A
B2 . AN R IE R AZ N R 5 B
RN B TR I I NI, [ I e el
20 B BTN 2R B AIR S 8 U S AL AR, B 22
LA 5 22360 A AT 28 (O 10 J7 =X 45 200 I it
W FLT & 1Y 2 B S5 AR B AN SRR B, BRI
TEIRSMIAA
1.2 ghubiR a2,
SR N Y E HE AR I BT e R Y
o B AR A AN A A O 2 R AR AR AN MR A
CD9.CD63 S5 531, IN & 32 A4 A Wil TR RE 261
JiT B 11 5T R s ) 5T A4 ff RNA (messenger
RNA, mRNA) . /N RNA (micro RNA, miRNA) &
BAALDNASE 7. CAREA 4 563 M 194 Fh
BJTT .1 639 F mRNA F1764 F miRNA £77£ T[R4
ZURAN SR R Ah A O A BT LT T A
I AR A TS R LBh R 4 A A s
JEEE o i T AR IR IIE BT 2K AM IR & P Jo
O DAY 11 I, T g 2 5 A I P DR AR BN ALG-
2 F H /E I # FH X (ALG -2 - interacting protein X,
Alix) | 988 5 JE& 3L A 101 (tumor susceptibility gene
101, Tsgl101)"*, Frfr CD63 .CDY LEITA 15 A
Py B E , Alix 78 b B2 50 40 5304 1) S b 4 o
A, X 3N AT A D Al AN A AR R B A
Yy QBRI : S WAA A 1 AR BT 45 AH s H i
TR IR BRI R H I BENE SE . BeAh, JLTETA S
WMAHS B A B AR Wi P00 B T AN 1 - 1R A
(sphingosine 1 phosphate, SIP) | B - 1 - R
(ceramide 1 phosphate, C1P)""', XEERFANS S
N AERFAMIMARIE RS B /T LIVE AR 500 75
SHEYrEE s, OBIR SNMA S A RERAEY
TG BB AL 22 BT, W mRNA  miRNA KBTI 45
RNA (long non-coding RNA,IncRNA) \FHR RNA (cir-
cular RNA, circRNA) . £k #7 & DNA (mitochondrial
DNA, mtDNA) . % DNA (double stranded DNA , ds-

DNA) 2 [H £ DNA (genomic DNA,gDNA )™ jX 4%
W] LA AL A AR, 2 5 T4l o1k 4%
BT R LA A A B A R 1 % A R RS

miRNA 7ESMBA P # RNA & s, 6]
i, AN [) &4 i SF 95 7 11 WA A 53 A AN ] 35k o 22 S5
WA RSB g EEAEAM . CAT LR
B, AN IAAR N Y miRN A f2 2 g 45 AR 2 LS
1M H 5 B A AERARE ™ Ak, SN Y Y miR-
NA 5 1 e X AT 7 254 e 52
1.3 gkt ey #am)

N HETCA IR AR B —Fh 7L RE R RAE SR
WA i LB AETE . AN AR S R
WA T I 25 2F W8S DA K HL P 3 36 1 o R 1Y 43
B o DI B AR 53 5 B A A N 5 1 2R
[ ZH 2 R 40 B 7= A ) B A B TR A0, I BA
AT 240 6 5 L 1 S A S 75 38 1 2B TEX 11
ME— 5

SrEdRal, OB TR RIS AR
735 AR B SMIMA 2 (AR RS
if 23 & SRANIMARIE i AR T IR 25, Q3R
o B 0025« B B 2% B B 000 AR AS AR 2
TR R A VR — A R 50 , R v R AR TR 4 A3 DR
F4 AR X, A RSN RSl = L H
AU £ TAE % 2% FEmt Him b, Qg 0k .
SN IR AR o3 T R T — MR 1 T, AR [
TR/ INER B FH OGS 3 3t %) 6 0 5 ] e A R
MR Tt TR E T A B, i R
SN SN () A P (R B S T SRR S s AR
i EARE . @I US55 g B0k R EE A
o RO HER A AW E I B E,
S0 T KRG R A SN2, R r
o I ) J8, 3 B I IMAHE 5 R 4 v 2 ok T
HOMBRE A, O S N I A0 R4
A R 0 (T 4 L A 3 e Y o
2 T AR AR I Y P, o i 3 I TG LY 4 5
FRRER B i BB 2 D 1 SR 2 IR &
B3R . BRI A R A B PR BT 8
SR I I 1) SRS SMMIC-7721 200 43 WA g M ais A
(© e 328 Bl TR v < ) A 1 A A/ s A A 56 T R (an
CD9.CD63) Hi ik G 5 SMWMASS Gk 1753 85, T
TR 0, (VR AR 23 5 ) SN AR A T L A5
SN IR EEI AT IR S5 . DR R
HEWCAL BRI FLAR R /N 58 i 43 RO I AE G DG &
P AT o B AR MR ™ @k B4 FHEFL



=302 - [ S N

39%:55 21
20194F2 A

3 T DITESRRAE B A/ MARL (1 mL) I 3 H ]
5 B2 Z) b 1M OB 25 58 B Y D RE R SN MAMA . Hofk
e AR SN R A L5, 2L A =

WA E . RN HHEIMBATEZS s i
FHEE F SN 2 (Western blot) 32, MR 45 4N 1h]
4R CDY . CD63 FE 15 [, MBS IR 5 2
S54RI S UAA HE 1 Fe 3k o s @] PCR X A1 ik
VRN & A 8L 15 B B EA T 23 A s ORI |
1 5T B 300 B I A2 W BRI 2 (enzyme linked im-
munosorbent assay , ELISA ) {1 7] H F # i & RNA Fil
HIABTSEAE o
1.4 Sk o —fE &

MR A A T 45 2 200 1f 240 L AR S R A
L e 0 55 A DA 20 R LA A 4 T A A
FRAEHLR A RS A . AP IMATE MV IR
S A WA TP S TG I B, o3 A ) e Ah, A
MAA 2 oh Wi IR BUJ22 5 PR B RO 0K, N 254 (A
RNA) By T B8 B ORA7 v AT 32 240 B S P15 1) A= 1 e
fifp AR RO B A B A o DI MARHE [ £ T
PO, VR 7 X A 3 8 (OB #2 5 ¥ 40 a1 40
BBl £ B B mRINA  miRNA PE A 4100 5 5 @il ok
PR A IR 40 B B 5 (D)1 L 240 0 5 T ) 5
PESZAR™® L SN A N 2 AT DU — 41 e 7%
3 55— 20, 30X L I 290 6 T 3 THORIT 2 i 48
RER K EE

2 TEX X% £ % BRI

i 96 240 55 AR PR 5 1) 28 T A I JeE R
R R A SCEAE T . TEX VRN e 3R 5 i
— ™ B R 43, RTAE Ji JR 2 55 <08 3 A i A
38, DTS2 e e 1) e e e
2.1 TEX4 %

B L& AN IR — B RE S A1, TEX AT R
TEX AF7E THEAE (8 0 T AR, 17 FL ™ AR ) o
i TIEE M WA R TEX [R]E ] 55 248 el
168 325 U0 ) P AT A S, T ELAE FR R 3 S A Ak
IREE, A ) T A T s 0 e
AN, TEX & A ZERUH R A s 4 B iy =4, AN
[i) S 750 e 4 RS TR TEX 2 ] B9 40 T4 1E
AT AR A S0 e I B A bR i ) o 7 G S g R
MR TEX B & 2R AMAMA & ' R 2400
2.2 TEX AR J8 & A & 69 1Lt A

AL FENbIE 1 5E - TEX A] 38 3 205 5 0
Jibgd 1 S A o i, F /D2 g A A

I A B3 WA SR Y 1 3 I S e G fin 2
P14 ¥ B (protein kinase B, PKB)#§ 2 fk F 20 il 4 M55
SR, SR TR IR AR R
HP AR 2 TEXOGS g 200 A4 384 5V o 790 o e
AN o 35 R 4= 2 TEX ] i 2 240
Jfa )45 2 A% 12 B AL A i R AL R RE S Ak . Horp
(1) 5 200 J 2 Y A0, T LA e e 4 L R ) J5 4 i
1L N & 3 d & W =1 g e SN G AN (T
R (R 22 e QWML  TEX g 518
TESE R VAN Gt 72 e S 2R P LA AR 0%
POy T, 2 SR IR EIE L, 75 S MR
TEX 7] 38 5 326 26 2 100 48 A= Y 2 11 5, A ifn A8 P
K K Bl F (vascular endothelial growth factor,
VEGF) | 4T 4 41 i £E 4< Al 1 (fibroblast growth fac-
tor, FGF) F1¥4 AL A 4 K F--B (transforming growth fac-
tor-B, TGF-B) I RNA, 4l mRNA I miRNA {54
Rl A G - TEX T 3 o 2 AN [ 11 G2 4
R A anzL AR Bk 3 B2 A K - 8 (milk fat globule-
epidermal growth factor-factor 8, MFGES) | ## T-#H ¢
F B 1K (factor associated suicide ligand, FasL) |
TGF-B  IEIRFEH Fa (tumor necrosis factor o, TNF
-ou) , PRI SR 0 A R JE Y, AN  TEX B
1) 200 6 254 T 90K L 40 PR AR NK 200 P s S i, -
75T S B 400 ot 200 SR 8 B, DA T U R e
PEWEATE R, Bt RIN, TEX & A 242 1 KRAS
1 pS53 BUHE DNA , 33X S A2 e i 98 vhodse i DL 1 BE R
AR PR ML A I, 5T PR IR 4 - TEX A3
AR M AR R IR IR . BP9 4B, TEX AT
P HA R U A ) A0 P 5 R A A,
TEX A mRNA F1 miRNA A] 75 5 42 il 45 A= 65
Alix F1 D425 52 A f2 1l A A= T @
T TR TS 24 < T 4t L R R 1 240 B G DA £ S 1l A
A5 PR A A A S 30 e A L 2 TR A
B, U5 S R T 25V E R . eAh, TEX AT fg st iR+
YMARTE A, J5 & 1 3 5 DNA $54 405 52 7 3 A1 ok i 24
S TEX 5 SN 2451 75— s R T BE S P 25 Y vt
FAE TEX NI BE TEX B 7% , HARA RN T g 40
07 G
2.3 TEX X A A4 K o 2 ) A )

O TP AR IR T TEX RT3 22375 5 iR 40
L 1 T T e A5 R AE R B R VR o 491 B e 4
JHL 53 5 1) A1 WA A T 14 0 B 3k O 40 R -2 3 I (B -
cell lymphoma-2, Bel-2) #5¢ X £ FH (Bcl-2-associat-
ed X, Bax) ik, FEAIK Bel-2 223k , 1408 Mg 41 i 0 2



39 EF 2 M
20194F2 H

M #E, 5 W, BFEAR S MR IR A S NI A MR 0k R R A VR 2T LT .
B R R A (B 2RBRE M) ,2019,39(02) :300-305 - 303 -

RARIH TR R R, 5 IR A T
5 DRI : TEX OB IR BHHE A IR e i, 4% CD8™T 4
RN CD4T 41t , 42400 ] b eg A= A o v g
R

3 TEX M2 H9ER

3.0 A TR BS W 47 F 5%

TEX #5717 i st 45 15 8. 5 I 4L 20U — 2, 51 H.
FETET A Y AR A P AR R CAn IR L PRV B i s B
)b O AT DLAE BB AR B R B R 2
Wi o [RIA AN 6] TEX #5471 58 4% 4 A [A]
TEX X5 51 I BB S M B . Ogata %K
I, 1 HASS i BB S A IAMAH B miRNA-23a I
miRNA-1246 A = B R B, 4331135 95%F190%
1M CA19-9 1 CEA ) R HAT 10%H01 15%

32 AT ABMEREBHEAR TR E

TEX &1 M HF & miRNA 28R4 25 5, %F T
9o ROBPESE BRI A F R . Que W iE T HE
A R s R AE 5 NI A IR A ) miRNA-17-5p
miRNA-21 . miRNA-155 F1 miRNA-196a i /K, % 3K
JER Ji 9 8 P miRNA-17-5p Al miRNA-21 i & &
FTE U R B KOE B9 miRNA-17-5p 5 g 73
WA BE KR
3.3 AT BB A LESMR G

TEX [ %5 R A0 i A% 13 miRNA J5 , 5200 AH 56 5
PRI 3k, T G RS I A 58, DT 428 B 25 8 42 i g
A A R . Grange S5 YEAF 5T B 90 T 400
A3 IR NI & B, TEX AT A48 ELAT A2 i 5 1 i
TIRE M mRNA (Ui A8 P e A= 1 PR F i ot 4 I 2
FAi-2) A1 miRNA (£ miRNA-29a Fl miRNA-650) , Jl
T PR B A4 L A A R O A A o, R S e A A
3.4 R TRTEIT R AR B S

TRYT 5 R R AN ARK O R R R
A IMA G IR TR RO AT 5. LA, TEX A miRNA
O R4S 7= X I v o7 B HRPTE R i g 1
A, B i RNA (4 5 X6 A e el 790 I 4 1
F o Huang 55 % 280 R #9GART7 BIRTH s 34
WA miRNA AT AT, & 30 1 7K F- ) miRNA -
1290 Al miRNA-375 SR FERAH K

4 TEXTERMERTTHRI1ER

4.1 HYEAIFAPIE S BAR
TEX 7] DL VE 2% 38045 Fh b 25 4 1 miRNA 1)
AR BEEALIT 3AME S : OTEX Sk [ A 7

Je8 AN, G JE A ; @TEX Wi g XUZ 45 #4 vl 1 322
SO RS R, W2 W A A PN I AL s BTEX
PRFEU/IN AT ke B 5 I 20 G A A WA L O LN
PR TEX A A T 38 38 98 1l /5 R0 7 e Jeg 2 48
PR, SRR, RSN MR R 25 1 %
P AT LAE SR 25 Wb i /5 in 5L AT AYs 2D
YN FE RGBS B AN R R,
42 B EIFIE RS

i A 52 56 4 4IE B TEX B8 1 3% 35 1 45 55 1 g
PUARE R e R, MHI M AR K, (HixsE
Tl B Bsf A 25 © #3230 1R T A BB SR 41
J, TR E AR R P B R e R, AN LA T
43 FpH TEX T A4 b 78 & 4 K &

PRI R TEX 7R A= 4 A B i 24 vl 224
FH, B LA AT DS s 405 TEX 43 06 ai A I S0 34 v 2=
R TEX, Sk Hi) 55 30 bR s fp 7 i AE H o {3 TEX A 1
S 2R RN R R BRI OGSO R I
PRI FH HP A i 75 2 BN n] (o 1 R0 R e KAk

5 I %

B 25 T 1 Tl A AR R W, B 1) 5
FRHPETRAMAEZAE LT, = RAFH R 12 2
KGRI R R . AN AR AT R H i
B miRNA 45 N 2549 57 B0 B 1) 38 THOFN 38 777 240
MLy RE . TEX R A LS, 5 Bh e A4 3k
LG . TEXAS B it hy by 20 B s 5 | e oA 5
TE R A g% RGP Y BTl . TEX A AT LL3dE
Tt 2 BRI R 24 4 i 38 o Bk F 2 . R
[, TEX T H 289 mT LA s e 5 44 A 1 2 45
T 2 AFE AR X R e nT LALE R
W2 W K B2 W TE RS B I R AR KA
F o BEAh, SMIRPRIE AT DL 78 S50 i 259 LR R
J7 PR SR AR, S M iR T R R k. SR
1M, AN AMABI SE A5 40 T BA B B, 1 22 [R) R4S 5 F
— R R A BEMRL ,  H U AT 4] B A Ti] A Y5 A1
WMAATE AL DhRE2E 57 Anfe] 43 25 alidb i 4l
FE B AN IAMAR 7 el A I PR I = 85OR FH AN AR AE Sy
PR 25 W AR A o AR BE A X AN MR T AN
R, MRS AN BT I e, AR K i 1297 12
HER PRI HE
(&%)

[1] Cordonnier M, Chanteloup G, Isambert N, et al. Exosomes

in cancer theranostic: Diamonds in the rough [J]. Cell



+ 304 - Mo

BE Ok ¥

39%:55 21
20194F2 A

EE

(6]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Adh Migr,2017,11(2) :151-163

Luhtala N, Aslanian A, Yates JR, et al. Secreted glioblas-
toma nanovesicles contain intracellular signaling proteins
and active ras incorporated in a farnesylation-dependent
manner| J]. ] Biol Chem,2017,292(2):611-628

Kowal J, Tkach M, Thery C. Biogenesis and secretion of
exosomes| J |. Curr Opin Cell Biol,2014,29:116-125
Zhang X, Yuan X, Shi H, et al. Exosomes in cancer: small
particle, big player[]]. J Hematol Oncol ,2015,8(1):83
Zhao L, Liu W, Xiao J, et al. The role of exosomes and
“exosomal shuttle microRNA” in tumorigenesis and drug
resistance[ J]. Cancer Lett,2015,356:339-346

Colombo M, Raposo G, Thery C. Biogenesis, secretion,
and intercellular interactions of exosomes and other extra-
cellular vesicles[J]. Annu Rev Cell Dev Biol, 2014, 30:
255-289

Frydrychowicz M, Kolecka BA, Madejczyk M, et al. Exo-
somes - structure, biogenesis and biological role in non -
small - cell lung cancer [J]. Scand J Immunol, 2015, 81
(1):2-10

Li Y,Zheng Q,Bao C, et al. Circular RNA is enriched and
stable in exosomes : a promising biomarker for cancer diag-
nosis[J ]. Cell Res,2015,25(8):981-984

Thakur BK, Zhang H, Becker A, et al. Double - stranded
DNA in exosomes: a novel biomarker in cancer detection
[7]. Cell Res,2014,24(6) : 766-769

Huang X, Yuan T, Liang M, et al. Exosomal miR - 1290
and miR-375 as prognostic markers in castration-resistant
prostate cancer[ ] ]. Eur Urol,2015,67(1) :33-41

Riches A, Campbell E, Borger E, et al. Regulation of exo-
some release from mammary epithelial and breast cancer
cells-a new regulatory pathway[]}. Eur J Cancer,2014,50
(5):1025-1034

Matsumura T, Sugimachi K, linuma H, et al. Exosomal mi-
croRNA in serum is a novel biomarker of recurrence in
human colorectal cancer[ ] ]. Br J Cancer,2015,113(2):
275-281

MO, T LA RS S-FURMENE 2 A
It JEE LY A M6 AR miRNA 2% 35 3% 20 b7 (1], o,
2017,37(10):1047-1055

Whiteside TL. Tumor-derived exosomes and their role in
tumor - induced immune suppression [J]. Vaccines (Ba-
sel),2016,4(4)

Xu R, Greening DW, Rai A, et al. Highly - purified exo-
somes and shed microvesicles isolated from the colon can-
cer cell line LIM1863 by sequential ultrafiltration are bio-
chemically and functionally distinct [J]. Methods, 2015,
87(1):11-25

Lai RC, Arslan F, Lee MM, et al. Exosome secreted by

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

MSC reduces myocardial ischemia/reperfusion injury [J].
Stem Cell Res,2010,4(3):214-222

BIESC, 2 95,4 8L AR e . — R PRI
SN [T, 58 7R R K247, 2014,35(6) :
598-602

W St AR, AT e AT 20 A A Y 735 15
E[J]. MR AR, 2016,24(5) : 737-743
Meehan K, Vella LJ. The contribution of tumor - derived
exosomes to the hallmarks of cancer [J]. Crit Rev Clin
Lab Sci,2016,53(2):121

Wu L, Zhang X, Zhang B, et al. Exosomes derived from
gastric cancer cells activate NF - kB pathway in macro-
phages to promote cancer progression[J ]. Tumor Biology,
2016,37(9):12169

Hong CS, Funk S, Muller L, et al. Isolation of biologically
active and morphologically intact exosomes from plasma
of patients with cancer| ] ]. ] Extracell Vesicles,2016,5:
29289

Huang X, Yuan T, Tschannen M, et al. Characterization of
human plasma-derived exosomal RNAs by deep sequenc-
ing[ﬂ. BMC Genomics,2013,14:319

A e, NI BER B S AN IR A 2R B
PR IS FH BT 5 2 8 [ ] e il 42 1 2 B 224, 2015, 36
(10):1042-1044

Arita T, Ichikawa D, Konishi H, et al. Tumor exosome-me-
diated promotion of adhesion to mesothelial cells in gas-
tric cancer cells [J]. Oncotarget, 2016, 7 (35) : 56855-
56863

Shao Y, Shen Y, Chen T, et al. The functions and clinical
applications of tumor-derived exosomes [J]. Oncotarget ,
2016,7(37) :60736—-60751

Khalyfa A, Almendros I, Gileles HA , et al. Circulating exo-
somes potentiate tumor malignant properties in a mouse
model of chronic sleep fragmentation[] 1. Oncotarget, 2016,
7(34) :54676-54690

Gu H,Ji R,Zhang X, et al. Exosomes derived from human
mesenchymal stem cells promote gastric cancer cell
growth and migration via the activation of the Akt pathway
[J]. Mol Med Rep,2016, 14(4) :3452-3458

W14, BRI, SN AT B rg 5 R v O RIT ST e [0 ).
Ji9ET,2011,31(6) : 565-569

de Vrij J, Maas SI, Kwappenberg K, et al. Glioblastoma-
derived extracellular vesicles modify the phenotype of
monocytic cells [J]. Int J Cancer, 2015, 137(7) : 1630-
1642

Konstantinell A, Bruun JA, Olsen R, et al. Secretomic
analysis of extracellular vesicles originating from polyoma-
virus-negative and polyomavirus-positive merkel cell carci-

noma cell lines| ] |. Proteomics,2016,16(19):2587-2591



F30EFE 2 %3
20194F2 H

HEES

R, st AR, 25 P SRV A & AT i geg b R b B F R Ay Y (T .
B R R A (B 2RBRE M) ,2019,39(02) :300-305

-+ 305 -

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Sanchez CA, Andahur EI, Valenzuela R, et al. Exosomes
from bulk and stem cells from human prostate cancer
have a differential microRNA content that contributes co-
operatively over local and pre-metastatic niche[J]. Onco-
target,2016,7(4) :3993-4008

Greening DW, Gopal SK, Mathias RA, et al. Emerging
roles of exosomes during epithelial - mesenchymal transi-
tion and cancer progression [J]. Semin Cell Dev Biol,
2015,40(1):60-71

Wu Y, Deng W, Mec Ginley EC, et al. Melanoma exosomes
deliver a complex biological payload that upregulates
PTPN11 to suppress T lymphocyte function [J].Pigment
Cell Melanoma Res,2017,30(2):203-218

Thakur BK, Zhang H, Becker A, et al. Double - stranded
DNA in exosomes: a novel biomarker in cancer detection
[J]. Cell Res,2014,24(6) : 766-769

Fang Y, Garnier D, Lee TH, et al. PML-RARa modulates
the vascular signature of extracellular vesicles released by
acute promyelocytic leukemia cells [J]. Angiogenesis,
2016,19(1):25-38

Liu Y, Luo F, Wang B, et al. STAT3-regulated exosomal
miR-21 promotes angiogenesis and is involved in neoplas-
tic processes of transformed human bronchial epithelial
cells[ J]. Cancer Lett,2016,370(1) :125-135

Anderson JD, Johansson HJ, Graham CS, et al. Compre-
hensive proteomic analysis of mesenchymal stem cell exo-
somes reveals modulation of angiogenesis via nuclear fac-
tor-kappaB signaling [J]. Stem Cells, 2016,34(3) : 601-
613

Santos JC, Ribeiro ML, Sarian LO, et al. Exosomes-medi-
ate microRNAs transfer in breast cancer chemoresistance
regulation [J]. Am J Cancer Res, 2016, 6 (10) : 2129-
2139

Wang X, Xu C, Hua Y, et al. Exosomes play an important
role in the process of psoralen reverse multidrug resis-

tance of breast cancer[]J]. ] Exp Clin Cancer Res, 2016,

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

35(1):186
Ristorcelli E, Beraud E, Verrando P, et al. Human tumor
nanoparticles induce apoptosis of pancreatic cancer cells
[J]. FASEB J,2008,22(9) :3358-3369
Greening DW, Gopal SK, Xu R, et al. Exosomes and their
roles in immune regulation and cancer [J]. Semin Cell
Dev Biol,2015,40(1) : 72-81
Ogata KH, Izumiya M, Kurioka D, et al. Circulating exo-
somal microRNAs as biomarkers of colon cancer [J].
PLoS One,2014,9(4) :€92921
Que R, Ding G, Chen J, et al. Analysis of serum exosomal
microRNAs and clinicopathologic features of patients with
pancreatic adenocarcinoma [J]. World J Surg Oncol,
2013,11:219
Grange C, Tapparo M, Collino F, et al. Microvesicles re-
leased from human renal cancer stem cells stimulate an-
giogenesis and formation of lung premetastatic niche [J].
Cancer Res,2011,71(15) :5346-5356
Huang X, Yuan T, Liang M, et al. Exosomal miR -1290
and miR-375 as prognostic markers in castration-resistant
prostate cancer| ] ]. Eur Urol,2015,67(1) :33-41
Ma J, Zhang Y, Tang K, et al. Reversing drug resistance
of soft tumor-repopulating cells by tumor cell-derived che-
motherapeutic microparticles [J]. Cell Res,2016,26(6):
713-727
Wang Z, Chen JQ, Liu JL, et al. Exosomes in tumor micro-
environment : novel transporters and biomarkers [J]. J
Transl Med,2016,14(1):297
Tian Y, Li S, Song J, et al. A doxorubicin delivery plat-
form using engineered natural membrane vesicle exo-
somes for targeted tumor therapy [J]. Biomaterials, 2014,
35(7):2383-2390
Logozzi M, De MA, Lugini L, et al. High levels of exo-
somes expressing CD63 and caveolin-1 in plasma of mela-
noma patients[]] PLoS One,2009,4(4) :e5219

(Wi EH#] 2018-07-13



