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A comprehensive overview of exosomes derived from mesenchymal stem cells and their
function in cancer therapy

Cheng Lin, Xu Tianmin
Department of Obstetrics and Gynecology ,the Second Hosptial of Jilin University | Jilin Changchun 130041, China.

[ Abstract] Exosomes denote a family of nanoparticles with a diameter in the range of 40 ~ 100nm that are secreted by
most cell types of the body. As the important genetic information carriers and intercellular communicators , they contain
a wide variety of bioactive substances,such as proteins and miRNA. They can be isolated from several types of exira-
cellular fluids including blood , urine , amniotic fluid, saliva, and cerebrospinal fluid. To be interesting, exosomes de-
rived from mesenchymal stem cells have the similar character to migrate to inflammation and cancer, which maybe pro-
vide a new thought of cancer therapy. In this review,we will describe MSC - exosomes in three parts, biological char-
acteristics , methods of isolation & identification and cancer therapy.
[ Key words] mesenchymal stem cells, exosome , cancer therapy ,miRNA

Modern Oncology 2016,24(15) ;2470 - 2473

[ 38R M4 ) FM A ( exosomes ) 220 g P 22 3 0 44 ( multivesicular bodies, MVBs ) 55 4 g fE @l & J5 BRI 40 g
S L2 40 ~ 100nm HOBENRE/MA . 500 —F0 T SE SRR 5 B8 50 T Rt 0 A AR, APy
HHEAR RNA SLRIEHY R, T Z00 T B RS EEH . BITRBE MR AT = 4 4
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A&, IR ) 7 5 T 40 M ( MSCs ) BIA D J2 7 e AP P BE 77 B 5 A9 A1, 3 EL MSCs Y 4 SM s ( MSC - exo-
somes ) 5 MSCs [RJFEBA 10 RAEH R K AR A LT B0, N IBNA T IR T M3 B, Bk, A0k
M MSC — exosomes A=Y 45 \IF B 45 RE 77 B BNAIT I RE = 7 L HEA T 4538

[ SK4R ] 6] T2 55 T 40 M ; S ; Y8 ¥4 97 s miRNA
[HEH%EE]IRT3 -36 [ ®kERIRAD ) A
[rEHS]1672 -4992 - (2016)15 —2470 - 04

18] T2 5 T 40 i ( mesenchymal stem cells, MSCs) R ¥R F
TR, E—XEF ARERME Mo LE R A,
AT B8 AP EAE . A I8 e 8L B I R RS 2
SR BEER RN, AXRGEBE w2 fkirEL
FHoEE, AW RICEFELZ M, A THE O e
B REEMBIBITHIR, h H45 R g RR 2 TR R W
PR, AP U (exosomes) B ] & BL T 48 3£ MR 41 4
Mt AR — R gIRIR L BES B MBS B A A
IhREtE MHC1 MHC2 437 K T 40 g 350018 B 1 py Sh b4 ok
TR HE T M, AR T 40 bl e A KR AR R R R B
Py 4 B TR A S N IR N & B 4 L 4 I B R R LAy, B
s B S W B MERAIR T BT RE M R I 31 T 40 ik
EHMEMRAOAE. EEZWMHRFEHIINREFER
RNA #l miRNA, 3 HE% & AR gIA Y B A &%,
FRE THMBMRER R = - SRR LR —FP 4l 5
5850 T, BR—MBEYRIESE R, 2010 4 Lai & HF
3T &I MSCs JEHEAMBME (MSC — exosomes ) , Z R T MSCs 3%
KEISNBR S IS RE /11, ok i & wiR BB R BOh TRt
MSC — exosomes Xif Jfyaf tHE #2 B B2 0, A &2 MSC — exosomes 5§
SR B IZ RIS . WA SOV AR SCERIEAT IR 9 B 4, &
B\ MSC ~ exosomes A= ¥ %4 e, 43 185 % 58 7 ¥k, BORITAYY
WRE = ST
1 SMBMEREY RS

SRR R A AU Y B A2 A 40 ~ 100nm [ ZEHAE/MA
H F|F 1 (microversicle , MV') F ¥z A MEAR 4 298 1, S35
A R YR 40 D e 3O PR A i 9 e 2T A 22 BB M A (multive-
sicular bodies, MVBs) , i1 MVBs 5 4 it f5 g5 )5 LA E ik 64 5
R SNB AR B A ST , T E— N NG - S - MR Y
BB, ERTFBMET, TN REESEBIES TOE,
EMREBEA/ME, BETE(L 13 ~ 1. 19) g/ml FEFEHE
BERE VR B 4, JF 4 100 000 x g B0 T Ar B vty ™, 4b
WA e 2ol A M 7 A BRI, IR A A T IR PR RL T
MRV JEUK K S, R EFAE SN EFHED
B, A0 O I SR % (CD63 ,CD81..CD9) ik " H (Hsc70) |
BEHAE H (Lamp2b) Fl& & H (CD9, flotillin,, Annexin ) %,
Hop U RE g NMEEE NS FiInEY B ESE
Fham RSB AR G I MV T /MRS K RIF R HREIE
BN AR R B R g R B o SR A A I E
BE fHZEBERE T 51 AR B .mRNA . miRNA LncRNA & £ /1%
PP F . HA mRNA miRNA [ &3 E 2R E T HER
5, AN RSO H TR SRR wt™ . &
FKBFITIN A MSCs 277tk Sh ik B8 1 B SR g ™, 38 HL
MSC - exosomes B4 5 MSCs A5 {Bl i) 2 Fjt 2= ¥y F TN BB, 2108
ROV EEERG BB EERGTY AT RER
GThee! SRV K BT RGER &,
2 MMM BERELEENE

DOI:10. 3969/j. issn. 1672 - 4992.2016. 15. 036

2.1 ShMEMSEFE
2.1.1 BEBOZE BEESLEEEGHEEE AWM BA
SrEJTE . RS S HITF 300 x g B0 10 44,2 000
x g BLC 20 43-4h,10 000 x g B0 30 204 LI 25 46 i B 40 g
BH, BGTE 4C AT 100 000 x g B> 70 435 3K 15 4 i
o B ESMNB R R AE, R 5 B4 B RE Yy, (HAE
B HAER, HRERS, AREHER S FEE LIRS
HEANB AN, SEBEARSEER
2.1.2 BEZE BEEZVNHARBIWEREBREREST
BHOYR. REESES R OREWEI B ERRER
R, BEANBOEBM, JIX Richard %48 H 50 ~200ml
HATIEGRAR.O%, YHARIAE 400ml DL it FEA
REEAEY o Bork 2B AN b AR N4, 18 bt T M AR OB
YRR AN M R B BB WA B K TR BT I, K
W IR AR Al B AR BRI o g,
2.1.3 EBEERERNE BEBEEOCEMAINMEE Y
A3 ~1.19)yml BRFEMEBERPEEX —F
P, SR REA 2 000 x g 5,00 45 2340 B HIEHB E 30% IR E
FEREVIR , BJS 7E 4°C 44T 100 000 x g BS.L> 70 434 3R45 41
WMA , ZRIEARAG B S MR VR 3545 S 1 0 W AR AR 0 S s e i 1
B AN, WA PR B %L OUE H TSR R
WA SRR, T ML 2 BRI B SR B4 BE AR, R Il R
YR EYIRERBIR ™,
2.1. 4 SMiEE REUIIEER System Biosciences
(SBL) #T %, WT3E 3 ExQuick IR & e . BIRTE4CTHE
BTN SHA LR 30 4040, HINMEAE RPN
487 R AR FRLHEAT 1 500 x g .0 5 434h, PBS HEUTIEIRTS
ShAR. R BANB R R ECR R B ED, RO T
BEOSED HEIRESR B ZE 2 SNE & miRNA fIE
HAS, B MNBIE A BT 5 BB, RF TG
SELASNE I BRI TR ™ o
2.1.5 SE¥HRZE SERKREEARENRKOBN SR
REPUARUTRN, e SAMMAREEE DRSS 6. &S
HACTHHEAR SR EMIRICFBRE 4 /Not, B HIEEK.
PBS WAL 2 Kbk, 7E 4°C F 100 000 x g B3.0> 1 /hAt45
B GERIR - SMMEAE S Y, B H & - Tris - HCL
VSV (pH =2. 8) PRI AR1G SMuMA, ZIE%R 2. 1.1 #12.1.3 2
B, s ' (H AR P VR IR 5 1 9 P 458 PR AR A
HIERS MG — e, AR F )5 82 LISy ZERk 36
RS .
2.2 SMMEHRTE

Sokolova 2515V 3 45 [fi i 4% MSC — exosomes B 5T 4%
R AREXT R R MMAE R RSB EREE ,MSC - ex-
osomes 7E 37 C TR 2 R, HR T/ 60% ; £ 4°C T {847 2
R, EELHBEN,H3 ~4 REZFKE25% ;7 -20CF
BRI BAEL, WREHARA
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2.3 SMMERIEE

KERBISNRMER AR B HBHR AfaF
BAAR BURRLTREEAT GBS T B AR L 72N 40 fe R
SM7 .western ~ blot \ELISA 2122 | @4 R BRI Bl = F 7 ik
B s AN AR , SR B — BB AR R R M TR R R A R
RSy CANBEARESR) B PO ER B R EE T AT &R
5 5NB AR E BN, AFRIEIMNG A — 2k H
HA M pOA X 45 A 2T, 0 B H SR IR A SN MR B
CD19™ WZOR 40 Mk B SN A & 4 CD8O.CDB6M™ | W
B SR AR R YR ) SN & B AR BE 2 R T 4
3  MSC - exosomes 5 Jhil 87

MSC — exosomes %] Bl 98 ) 4E H i A ik il 38, Krishna
2SBS0 45 Y MSC - exosomes 1 1 ] fif 98 40 0 12 i B 98 3
#H T miRNA - 21, miRNA - 34a,PDGFR - B, TIMP - 1,
TIMP -2 R ZFEEF (T FHREMAE) IR S ER
S PR AN T B SRR, Zhu &P BRI E) T M
BIIEE L , i ATTIA R MSC - exosomes BT 15 fL 4 M SH ERK1/
2 {ESRYEE, (2P 4 VECF ik, HR b
W THREEML, AN MSC - exosomes BB #40  Jil £ K
Ono Z POV 22 5| MSC - exosomes B &7 miRNA - 23b, 3¢ H
WFL AR A B AR B T miRNA - 23b 38 5 300 i i 40 i
MARCKS 2 H (miafe 4 B st | ) MRk, {4
T HIARER . FIRE Lee %Y WZE) MSC - exosomes BE[F,
[ 95 41 HE %42 miRNA - 16, 3£ F. miRNA - 16 {9885 VEGF
S, 8 0 R A i B T A ] B 2R K o Rocearo

U R BRI E R AR, AN E A
M BE% BB & MSC - exosomes 3 1F B A miR ~ 15a( BE# 4]
MK SR BUERA SRETF FRETEEES, I
HAEBIE¥ A MSC - exosomes 1| Mpyg AE K , 2 & B B
B MSC - exosomes {E #E B A K, AN, EAH¥HRE
MSC - MV BB 4 FH9& . B I R RUH U0 S B I A &R
247 L B A A, R I S A A S L A TS A o 4 R
ToERIRFE

FUE R B4 I\ MSC FRA5 1 EH SRA77E B S M s A% B 19
Y AP TFAE S, {H 7 B 4F MSC — exosomes & — i il 4
YRR EATT B B, 5 DR R A sl YR YT BB A L
T R ORI IG ORI B AT
QWABEM @ UH B &M A THFER; ®MSC B
B AR B INBE I BE F1; @0 LIZE 3R B PR Y7 £ RNA, 3K
BAMRARIBIT . T SEBLLA MSC - exosomes A 3R 1 i &
HEERITER , ST FE N MSC — exosomes [ {4 40 i %%
B DA RGE BB IR IT M o BEAT R, HOR A B MSC -
exosomes HERANME F B N B BE T4, V47 5T EZ R miR-
NACERE D) o TR R X E BT8R MSCs - exo-
somes H7 A ¥U 5] £ Bk H BE , SERLELIE 3 LB 1 4597 . T,
Ohno 2™ gy BF 5 HA 159 B 3L, M 1K GE1L (4iFY let - Ta
miRNA) il EFG J:F 6% 2 HEK293 ( AR 4R R ) 7
NEILAEEAE R Ih LB T % EGFR £ 35 B M 2L B iR
57 o

F 1 MSC - exosome FIBHRLARE AE BT R A RIERRIIGTTIERL ST B 465

Tab.1 Types of Donor cells,therapeutic cargo and loading methods

Donor cell Target peptide

Disease model Cargo

Loading method

Not mentioned

BM - MSCs!%!

Glioblastoma Multiforme
CFPAC - 1 ( human pancreatic ade-

Cy5 — Anti - miR -9 Transfection

SR4987 BM - MSCs!*"] Not mentioned Paclitaxel Incubation
nocarcinoma )

BM - MSCs[*! Not mentioned 143 B ( osteosarcoma) miR - 143 Transfection

Placenta and cord derived MSCs!3% Not mentioned Glioma miR — 124 miR - 145 Transfection

BM — MSCs[*! Not mentioned Glioma miR - 146b Transfection

Adipose tissue — derived MSCH/ Not mentioned Hepatocellular Carcinoma miR - 122 Transfection

£5 BRTR, 4R R B R B S R R A AR, OR
X 33— 137 5 SE B MSCs ~ exosomes [ fifr S8 58 [} ¥4 Y7 ¥ R R 3R
+4F MSC ~ exosomes SJUBAH 5T i — KA I RE
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