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Fig. 1 The formation process of the exosomes
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1.3 Exosomes HIR 5

A 20124 1 H, @I 134 BT, O
JEA 764 Ff microRNA. 2375 Ff mRNA. 11261 Ff
R ROEALE TAS R 20 B K5 1) exosomes 1.
AR ZURIEANA 1) exosomes &4 ANA], {HEAT]
AHEILFE ARy, AFEIEL IS R A G
[1(Rab GTPases, annexins, flotillin 55). % FE£{iJiy
AR P AR A SR 1 (Alix, TSG101 45). 4> TR
(hsc70, hsp90). & 5 2 A PU 5 B A5 0 oK K
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P R RN B8 NS P R NN = 55 g P e R e 3 B/ P G
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B 9040 T AN B R 1) exosomes AT K R 5 41 il
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BT 1).

Table 1 Distribution of neural microRNA in the exosomes

F1 HERFEKRFFEX microRNA 7E exosomes BT

FHZEH) microRNA

Exosomes #412 ) microRNA

B R % B

A1 4 AR 7,153,433
Arpi 21, 124a
| 146a

A 43 S49E 108b

107, 29a/b, 146, 101, 298, 328

107, 29a/b, 146, 101, 298, 328
7,153
21
146a
108b

2 Exosomes HJIEENS5 £ E

Exosomes [FH2HC,  H T2 W H 1) 2 8 55
Loy EE, B L LR, A, fEmik
100 000 g B0 JJ (1 0L T 43 2% 25 exosomes UL
WY, (HIELPEH S exosomes FEHE T 45 A &
IR, SRR S AT, ] 0 e RERE A S
HHORE I B O D BRI T i — 2P [ i 02,

Exosomes H AR/ 4 40~ 100 nm, H i
ACAT DL I B A T g (E LR S P B 1 K
3 LA BN JBREE o 1) = & IR S 45 #4145 exosomes [
AT R T IS W EE®. Exosomes [F4F 5P
(140 #5 Alix. Flotillin-1. Lamp-1 F1 2. CD63.
CD9 51, DR my 3 gk 28 R 38 23 A1 LA Rt X 4
AT H e R

3 Exosomes {5 238 =M1ER &I

— RINFFEW], exosomes /- F 115 B A
Jr AT R, RIERIGE S0 TIOEBER . B

flG I RNAs PRI A 7 LS AR D03 P e 1R 4
B, AEFIBLE AR R
3.1 KETFERFXAESS FHEREE

R RERG Y, AT 2] exosomes
FATBRR (1) S 9% 45 DAL B ). 91 Q1 Jodo 514
LT 40 M K U5 11 exosomes I L& AR T2 15 5
Fas L, M52 a G Ea% 5 KA.
Raposo 55 I B 40 Jfl K 1¥) exosomes 3K [MIA7-7E
MHC I . MHCII . LRI 5 &G B R -, emT
CLg IR BT RE S 16 T 40 B % %% & .. Exosomes
X5 BAZ TR MO T HR M E 5701, W)
WILTRERG Y. BEMERM, VAR E
R, exosomes [FIXFE 5 U 15 HL AR B
TR, (R B IR, 40 nT DLy WA 3% 1y
H Wnt % 111 exosomes, i izt #2545 4 2
AN RS2 A, PR AR (] 2a). X R
filt ok T R LSRR AT Wit 8 7 Q] 38 2 5 1 4%
GIRGY a=RRlS
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Fig. 2 The regulation mechanism of the exosomes
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BUAA IR 25> R GE ) & RS IR 40 B v, i 983 40
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TREAL AL, TG 07 40 B P B 7 12, 4 B g 0
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WEBANE. WFURB, MR 4 51
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DASE 3k 8 T P 8 A 5 40 7 A FH T 40 T g 1 52
PR, 58 RN Y TA) AS 3. i E Bl R A i ok U 1
exosomes 1 & I T K = 40 U X 7, Wl FGF
(fibroblast growth factor). VEGF(vascular endothelial
growth factor). ML 25 2% (angiogenin) 5%, 7L
A R ISR Ay nT RIS B A M A, A T B At i
R 2 S B E R, (R g A Ke. BB
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Fig. 3 The regulation mechanism of the exosomes
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exosomes M I Pl JR i BRI A DS B Ve o A
B, ATTINE] T X S AR P RO R,

AR — B OCEZ R b o il 3k S &
JCIIRERIRR. MUK M B PR R T, 18
TR O] DASE i S i 25 AP T R FE AR & T R 1
FHEA. RAS R0 20 40 o 5 fish 22 2 anAvT R #4E H 17)
We 23X A )l g A T FRATHE I R, 2011 4,
TRAVRIRAE P AU, TR T4t R U5 1) exosomes
TEZFINIAAT T, ALIEREIEREIBOL Th HAT R
PHER R E 1, @il 5 ME ok ime: &2
R 2E 0 A5 20, S B Sl I 4 B R K
R S SR ARE UL ok 5 0, 15 S 7 S5 L R v tH LY
P He P #06 (spreading depression, SD)IL % DL K i
MRS TERLRE . 45RO K £ 75~ 80 mmol/L K J&
T, exosomes FFUf U £ MR FORE L PR O ik
F.OXPERER IR R R ), ARk A A
(R AR IR N R AR [T B e — 2P (R SR 3R
B, R0 M S (R 5 fish 22 T S 4 o SR T 1)
25 41 Mo &l Bt 43 7 (neural cell adhesion molecule,
NCAM) 45 & RALHE M & uAris, WNimFEE T
exosomes 1E N G B MKW &2, NG54
exosomes L il 48 2 48 59 T 100 N $ 4L T S5
FER
52 BhiE

I 988 YA ) exosomes 17 5 A F5 1y [ g R 4
935 N AL I R 1 g e A= JEHLRIAE T2 mT A
T 40 NK 4 Dhae, il i 5 40 j i 2
AR, T 590 S, 5 H00 5 200 B 25 s A A0 i 2
M. FYE T 0 A PR AEe e
HEJEJTI,  exosomes K =Bl 15 WL AW K .
1 4 i g8 oK U5 1) exosomes # ] 3% 1A A5 TGF-B
(transforming growth factor-B), il ik 5 J& [ ik 41 4k
MR AR 2SS, P BURET 4L 40 W 5040 A
LRYENAN L, T SCREI R IR AR KB, & i 4
JI ) exosomes 47 27 A 41 i i S AH G ) mRNA,
AT AT A E P B AR R AR LR A T B e
41 W3k v] 3 3 exosomes B TECEL AT I AN i 1 g RO
F TR B 431 L1(CD171), LA S BLAT 12 8k
UMOIGTE A7 35 U PR A7 5 25 (survivin) 7,

6 Exosomes BIlIEARN A RI=

LESFRE W 7T, exosomes [ a2y AT LA s B
SRS REIRAS, HR B S A AH M
TR BB IR ORI, AR AN R

A R AR GE 43 54 RNAs 1 exosomes!, 1X{§i15
MNAAARG 414k exosomes, FFXH RNA 53 &
FEA AT A AT RE, AR T s, e
FLAE g b &R I 5 1T, exosomes H AT AlURE (1)
PLFAHITE 20,

16 B 5 e MEBIRTT T, AR A IR 541
WOAE 28 S e k] R B fe ,  nT DA BAT ) 1
G 99% 1) exosomes. 18 1 exosomes [ Al k4%
RIETERIR 28 RIRPE OGS 28 S 2, ARk I,
PEBIRIGIT 7, BRI CD34+i 41 iy T
PL73 b EL AT ML 55 T A 1Y) exosomes, X it IfiL
PR 2 AT S AR R L TR 78 5T T 4 B SR U 1)
exosomes FJ I i microRNA [ i 5 % /Oy LR I
P = AR R 2L SR R, R AL 5E
2 8] 70 50T 40 B ] 38 i exosomes [ 35 12 il H A {1
PERI Y microRNA133b #F A 21 J& [{ #hze oo, o
PRI AR,

TEFEPIVAIT 710, T exosomes A7 RNAs
¥izhedy, XOTUAREARE TR, DIt i Asn)
PLidi i exosomes #E )iz 2% 8 Fr B (U1 RNAQ)RTT
P BT UHEWAR, 2011 4E Alvarez 255 YR B 1)
FIH exosomes V97 T BRI R /R 2 g BRI AL . L
SO RURE A T ST I I R TR v AR S 4l B A
F| KX Lamp2 -RVG(rabies viral glycoprotein)fil & &t
1 1¥] exosomes, P28 HLFT FL 7 A% AN siRNA
(small interfering RNA)#E N exosomes H. ik 5
Jii,» exosomes [ 1) RVG il id 5 L BEARGHZ 7 4h
Tk sIRNA BN B A2 70, 2> S i o 4 i A
AN ST L, DT ik 25T R 2R e B AH O
FEANRIEEA T 62%), T B ik Mt
. AL AR GEIEIGIT PR AN AR (W B PEL
(polyethylenimine) A& fitli I /) 44 K RORL IR Jot 44 ),
exosomes {EVAYT BUR . LI BE ). RPERY . %
2V EAIRRIILEA®, B IEPRIT I “ 4
AR (K 2).

B Z, exosomes MK ILA-E T FATR; 40 i 7]
R AE, AR T IR A T HLAR A2 5
PR EE . H ETX) exosomes [MAfF9T 3 ELAE
7t exosomes 155 — i 40 B 15 B B P9 25400 1)
5k, JUHJE RNAs (AN R ] NE s, T
T XS L exosomes S4IHIN 452K RNA &, &
2R B RNAs [¥1 i [R) 32 2 40 B it i £k A78, (|
A SAHN. RNA 3 exosomes K551z 15 5 7 514155R
ANERE, B P8, 1 H exosomes [ 77
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Table 2 Comparasion of genetic carriers
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71, TR e T8 B MR RO R M Y R, 0 B e o
T PO RN MRS T A BARBUR, WO
FMEFRGE LU RS R A A R G A7 . Exosomes Ay (LA A U5t
() ELBRIS Ty, TR PR E A A, S IS HAT B g

PLls AAPUHETFRES— 7R, A RE T L 1ok
SOR A TR sl R By . 45 exosomes R
FUIR AR RSB B, AH SR N FH AT S5 AH )
M. ARKRBATAAAT LLIE I exosomes H 115 5 43
TR T VAR 2 W, T Had ] BLd i
exosomes BEAT HBEIRIT T4 UAH G ¥R 97 S St A
BITAE . BRI A R TR AR B, 4
1% exosomes [ K FIRBUK A T AT HEM, B H
— IR NS exosomes BL5E T FuAit.

2 % x M
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Abstract Exosomes are nano-sized vesicles ranging from 40 to 100 nm released from various cell types under
different functional conditions. They originate from the endosomal system and are secreted by cells upon fusion of
multivesicular endosomes with the plasma membrane. Exosomes were initially regarded as clearing mechanisms
that discard unwanted proteins and membranes of reticulocytes during their maturation. However, they are believed
to play much wider ranges of roles recently other than clearing, especially information conduction among different
cell types. Exosomes deliver bioactive molecules including proteins and RNAs to the target cells by interacting
with cell surface receptors or fusing with plasma membrane and release cargo RNAs to target cells, they can also
release functionally active molecules in the vicinity of the recipient cells. Recent research focused on their roles in
the development and progression of tumors and nervous system diseases, on the other hand, they are also promising
biomarkers for clinical diagnostic purpose and ideal therapeutic tools for biodelivery.
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