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Abstract

e Exosomes are extracellular vesicles of sizes ranging from
50- 150nm in diameter. Exosomes can deliver bioactive
molecules ( e.g. proteins, lipids, DNA, microRNA, etc.)
into target cells which play an important role in cell-cell
communication. Researches demonstrated that exosomes
mediated cell - cell communication can impact cell
apoptosis, invasion, migration, immune response and
oxidative repair ability of recipient cells. Recently,

researches on exosomes developed rapidly in the field of
ophthalmology. This review summarized the latest
research progress of exosomes in ophthalmic diseases.
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AN ( exosomes ) &= — K EH 1% 50 ~ 150nm 19 41 Jifg 71
PEYY B R R T A0 M BN Y 2 i /KR ( multivesicular
bodies, MVBs) " ZNIAA B 20 WA 32 1 22 B IG5 8 vk
BE© Rab 8 A S ZH R AR, AMBREEA & ARG
J5t A5 {4 4% M 4% BR ( messenger ribonucleic acid, mRNA)  f#
IINEBER T2 (micro ribonucleic acid, miRNA ) 1 I 580 4% B A%
I ( deoxyribonucleic acid, DNA ) &5 22 Fi 4= ¥ 36 ¥ 43 F, 91
iz ERUANM R AN A ThEED L SN S 2
IR 14 A R JRAH G R SIS 1 AN I AR TE £y A5
15 B TR 995 0 R B 9% 7% ( diabetic retinopathy , DR) | 4F #% 4
ek 1 N B (age—related cataract, ARC) .\ OGHR AFE#YAH G
P 85 BEAS 1 ( age—related macular degeneration, ARMD) % %]
28 i BAAG, 25988 (uveal melanoma, UM) W AT 58 3k
1 HMb AT A
1.1 SN RO IR 20 M P 2 53 T 3 e R B s b T TN
15y 38 5 5 ¥ ( endosomal sorting complexes required for
transport, ESCRT) [1i& 12 5 A KMt ESCRT A9 i 72 8 5 57
PG 32 E A0 M9 A R T BB A 2 I P9
(intraluminal vesicles,ILVs) RIPNAA B MVBs, 24 MVBs Jii
5200 i S A B, 3 B TLVs R T E) 40 i Ak, B R Ab
WA
1.2 SN BOIREN T 7R AFXTAMMA I % B RS R R TR
PURSERHIE A Z RS2 BN MAA 8 J7 1%, anvef 3 e ol 25 0
P RO TR TITE R A R R 0k ROGT HERR
ik SRS BRI IR AR N RS R A4l
JE A AMIE , EEXAS ] S H I FIREA SRR 5 e 4
T RSO
1.3 SN KRISFAE  RH /AR IE W A A
5 DU 5 R 11 B8 50 (B CD63 .CDY . CD81) | HAk 7 2 1
FIGE (PR 5 1 70 BRI AR 70)  ESCRT AH ¢
HH (0 Alix [TSG101) , 3R F W B0 1R %8 SN IR Y
R bR Y o 37 I L O AT R B A A R B AR
50~ 150nm, H.J& 11 B & b o [T 0 09 R B < 2R 4E R B
B GRS BT B R B T 40 MR S A A
(RS A A R g
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2 vtk 5 R B R

HMIBAR AT ZEVHIR ' Bk Y B AR A
SR AR Hh R A A ZE TR IR A A B M
PTG R R A B Ay I R A AR
Mo SMNBRL A5 1 . DR\ ARC , # OLHR \ARMD & UM
SEIRI R R YD,
21 M MR S RmERG B B A S B ) 2O
W, ABRBUL G, 72 A L IR R AR
REW T G5 o34k T A RN AP R B A 2
A AR A I AT SR A A A T R L I &
GiE . 374 )8 8 H B ( matrix metalloproteinase , MMP ) Kk
Je— AR M A LE T . MMP - 14 F1I MMP -2 ] 59 1fi
(e )00 = L8 T2 1= 4 8 U || K =42 2
KHF= 1 (vascular endothelial growth factor receptor 1,
VEGFRI) VERFH 52 5w 4 P45 5 18 N B AE KT T A
(vascular endothelial growth factor A, VEGFA) , R HAR
A A AE Y . MMP-14 7] 40 i 22 T/ 9 VEGFRI,
AT BR AT VEGFA B4, £ 22 1487 P K 40 i 38 58 i
B TR A R 2T 2k A0 i T g A s Ak
MMP— 14 3253 2 1048 P9 R A, DA 26 A JE00T A 1L A8 14 A
B BRT AR R A A0 A A IR AR L R A0 i b
RS 5 ABE ARG, Han 557 F 5 51 f B2 e KR
0 B AR 1% 71 JBE T iz 240 e 35 T 0 I T v W ¢ 3]
HMIBA /NSRS b B 20 L 1 S A A T R 2 /)N B A R
27 240 R A 1S B R A3 Ak (AT RIS 1A A DK O P B A
fitl (human umbilical vein endothelial cells, HUVECs) A %
B Zieske SECYFEMRSME HE T G IR S B2 (&
FEE PN R 240 ) 5 PR A A 240 i = 2 L B R IR AR S
L7 ) 5 J5T v 5 B T 4 0 R TR S B AN A, 4
INTE SRS 86 o 72 v 0 2T 4 200 L f R PN 24
JHO 71 BRI AE 22 TR) A7 AR VTR B SIS 5 4 125 200 3 R
AW (EE5INiDG= B B S o L S

() 78 05 T 40 B AT AR B A0 W R B rT R B R G
Shen %" i 3, A5 Wi 18] 78 J5i T 41 M ( adipose — derived
mesenchymal stem cell, ADSC) 433 B #M s A mT 12 18F £ i 5k
JoT 20 R A R AR LR T, LA A A R B 4 B Ak oy
PR AT AE AN L, ADSC R 51 &b WA 4348 7T 411 i £ 8
B2 L b MMP 19 3R 3K 375 5 40 i A0 5 5 AH DG 2R 1 (T e
JAE ARG 4 AR ) B3R AR A A AP R S Y A
AT A A, Tao 452 (i FH G 84 U5 8] 78 5+
ZH M (human placenta—derived MSCs, hP —MSCs ) 43 %
WA T /N B IR 03 405 1, & 30 hP —MSCs #M b4 kb
FRZE AR RS A I A A ) AT (PBS AbFRAR) /b, HoaB B PE
WA T XF BRZH £ J i o A 2 JSORH SC L R 5 A P 7 i
P 23R R ik 2 B AIK . Shojaati %57 42 18 A £ JIE 5L i 8
AOTE 75 B+ 48 MY ( mesenchymal stem cells from corneal
stromal stem cells, CSSC ) 431 Y 7Mbb 44t m] 3101 361 /)N B £ K
P EV IR T 4 £ T2 W, B & B CSSC A A
B AE FH AT BE 238 o 3 26 miRNA SEBLAYT ) kg
SRR T H) FE 5T T 20 B A AR X A R 0 PR A AR
F B BB Kl R I (AT A R
2.2 SMMESHERFIMMAZAE T DR Y FEA 5 L AL R
HECARE 595 728, J5e 2T GO0 IR0 S A 1t A8 20 o A i 4
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RO L5 A W B 8 3 | 2 (retinal pigment epithelium,
RPE) JEBEMEA G, IR A RPE 3835 PE 3N, K sl
18 Jhk 285 IS8T A2 1% ( choroidal neovascularization , CNV ) 7] 25
% RPE £ KR EHR b S8 E

0 2 4 1T A el oA A0 B PN e AN T 2
Liu 557 % B0 76 B PR /0 B0 199 Sl 485 &) 400 f P 2R
RNA — cPWWP2A ( circular RNA cPWWP2A, circRNA -
cPWWP2A) 3k i, mifE 55 N B 40 i rh 3Rk A2 Ak
i A5 JE) 240 0 72 635 1Y cireRNA —cPWWP2A A 417 il 41 fifg
PR, Dk A WA AR L) 55 4 b 14 T8 X A% 38 405 10 9 B A
M, FENEZZ4ER T cireRNA —cPWWP2A 1E b 4% i 45 1
B miR-579 i 3 M MR 1 VBB EEE N JURER
PR 1 Ras B O A8 N K A A S BE A A
WA RE ST . AMIA cireRNA -cPWWP2A 45 14 1L 45 J& 40
i — PN Bz 248 L 225 24 9 45 7T R A R OO T A I A A e
PRI T X Ho 40 1 A2 T 0 AR LR, HL s b 3R BRI
circRNA—cPWWP2A [ I HLHIIR A A

I 17 AL T 24 L 7 o A R O IS T s Jo 240 B &/ W
WAE DR AR ER] . 7EROETE S H0/NEL CNV LA
e PR O % T S5t 24 L 3 6 P D AR R 11 ) I 4 Y P
LS R ILAE PA) 2 200 B 1 B 6 D O 1) ot A8 A i 192
Tt AEA I T e o A0 A A v R B 12 R
A A IR~ (AN PN B At T ) s o 00 o R IR0 5 B A Ji T
AR RY A R T 3K 5 5300 A A D IR A0 A0 0 58 1
BURTEFITE AR B 00 000 IR 2L T e I 4 i 7 8 44 T
S i 3 386 R BT LA A PR ok R AR B T Y

i — 490 D% 55 s P & 4 Xof ki B DR r A 00 DO 6 i 25732
U 220G H L AL I JEE P B 4 2 2 S it — 400 I 8 5 B 1
FEHSY . Zhang 55 K BB PRI R UMLK A il /NB AT
A= AN A 2 N, EL iR S A CXC A
& 10( CXC chemokine ligand 10, CXCLI10) 1 i 2 F i,
W PRI A Bl 1 I /N Al &7 9 44 T o) AL IR0 5 PN 1 4 i s 5%
CXCLI10 ¥#i% TLR4 {5538 % , 10 S8 A ) g A %
W 3 P A0 A AV 1, R o — R o JE B B L i AR
HME R F 235 miR—-126 19 A [R] 7857 T 40 i S0 i 4, w]
1) A0 P9 IS P B A A 3238 miR— 126 41 = i B R 14 B
T 3 e VR R IR S A DB A E S L RS
45054 DR AT St 1R BBk

it AL W B A 3G B 0TS 2 Ky ( peroxisome
proliferators—activated receptors vy, PPARy) f&—FN e Ifil & 4
AT B 7S S N R A B F (vascular endothelial
growth factor, VEGF) =¥, JIHCHT 2B 458 1, 7E 3G A P
DR A 19 5 7K B8 AR WOFNI 3 58 iR b PPARy 35 [,
Lk i 5400 90 27 2 1 A R B2 IE A DG . HUVEGS 43
W AMIAAD 5 A PPARy, $278 PPARy HJ 8 i Ifil & A
P A 28 A IAA R TS 38 B K R B B AR e A A L A
A, & b B A A2 T F ( pigment epithelium — derived
factor, PEDF) ELA7 HT 1ML A8 B /E FH' ' . RPE 40 ifg nf 52 7]
i T35 X 53 A 485417 PEDF Y M IAAR | 117 2SI LA 43
W 78 RPE fifA: /MM T BEXE DR P R FEHUHTE
MAEVER B BARPLHNRIHAH
23 MEEFEHREXREANE ARC E2HRENMEFH
PENRG , W35t % 8 422 ARC HZE 52 [ %, miRNA
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TE ARC J3 5 SRR ZE I 04 1TF 5 6 B3 BT 4R iR IR 3K 04 i
RAR E Rz i rp 2 53 2k ) R IR AR R 4
MAm 25 ARC B %5 2P o Dismuke <M ARC R
K AU ARG I 22 P miRNA 4530 7K 40 3 1A v]
ABIE L 28 3% miRNA P45 SO RSB IE R, 5200 ARC 19
o HHE TR N Dismuke 55 A #0 1F % A B 57K A1
WA I TERE B 7E ARC B8 5 18 % A 55 /K v A s ik
miRNA 225 K3k, Chen 577 I T4 JF i L L 5
ARG IF B BT A ARC B35 7K h /b i miRNA 23k
5 HABARE R BE ARC B 5 IEH A5 K SM B miRNA
MR 25, I B K Zh A miRNA 76 ARC iy & X
IAREE

2.4 SMMEEE NI  FHOCIRME N EBRE I EUE TR
9, R BRI SR R L R B S  ER AR T B A
9 PRI RT 43 o Jit % M FA ff 78 75 6 R ( primary angle — closure
glaucoma, PACG) 1 J& & 1 - ff #4 5 S IR ( primary open
angle glaucoma,POAG) , POAG 5/ R4l fifd 435 Ji &5 48
SEEU P K T I AZ B AT O A SCHR I AN A AT 4
i MMP ' 7R ANMA T RES 5 POAG B9 41 i 4P 3 5
¥, Han %5 HGE , POAG 1 595 55 /0N T2 I 40 6 11 42 2 /)
WA K, Z2EIMEIE—Fh iR Oh &2, RS 2R F K
fi it , 2 5 B AR AN M AN JE T, Hoshino S5 #1876 2 48
ANAIE G R T R E B A WA AR I e i B AR 28 /MR
AL, YA b i A SRR PR S, T BT 452 28 /AT B e 4
WL NI SRR A7 . Sung S5 % BRAN M IR AL AR SN IR Y
BRI, $E7R A A A T BT 2 /N R I 4 I 19 32 4% (2 28 RN 20
AP ER (HE 5 POAG ZRAIALEIAA T .

MYOC H:PH & POAG HEERYBUR LD, 76/ G2 ) K [
R R FE ™ MYOC FE N i myocilin 25 1, T
NG 40 A0 3 OB NGR4T A R L
20 AL ST T AR S R T B K T PR ) R T
B3 7K H & myocilin 85 1, B EEAETE TAMMA T /g
R 4411 i 5 I BR UL A48 RT3 ik B K AR U AR S B B A
T, Stamer A5 & IR IR T B K RN 0 20 A 1) A1
WA ERA myocilin 5, H1ZE RN W75 5 /NG M 41
JHIAR 536 1) A1 WA AR 1 myocilin 2R 11 R E 3G 0, $ER /N
D 21 it AP WA myocilin 7E POAG FIUWE B2 [ i R AL R E
IR T BATEVE .

TOGIRA SRR AR A 5 . N P4 R 19
(adult retinal pigment epithelial cell line-19, ARPE-19) 5%
FIAHMA 25 1B RIS , 250 WA i S A AT 35S B A2 20 i
G Z R AT K (AN T A ML R 6 T R 8 iR
WIEHF o 55) IR M T . RIERNTIES
i) ARPE-19 SMATR AT 0] T 4 s 5%, 4275 RPE 40
JHL A1 AT B 2 5 el % 7 IR A DG AR AE B

TOGAR e 8 b i i IR e 23175 2 A0 I I bl 22 4
(retinal ganglion cells, RGCs) i T, 1& AU AT 385 A9 # J1 #
E AT T A0 M A s R R AN A A RS AR A R O A
RGCs i i A FE LRI EHT 1 6 18] 72 5T 1 48 53004 14 411
WA [0 3Z 4 1) RGCs iz i i I v pf 2278 F2 I e
K R /AR 1 A PR, A2 1 RGCs 1) A7 305 LR
AP TS T AR AN I AT RGCs (AR 47 1 T R IR T
FHOGIRIT AR St 1R L%

25 M iMEE FRMEXEEMET M  ARMD EILN RPE,
Bruch JIEFI1IK 2% 6 = 41 if 457 6938 A7 M A2 Y L Jm B e e
JAE FNAMAS 55 3% i 12 S T S ARMD A6 BR L Ali ) 24
RPE 4l L S8 A0 07 3, Ab A 7T 71 3 RPE 41 i 2 1 19 4
REVE R F (40 CD46 .CD55 .CD59 %) ,{df RPE 41 il 1
B G g P8 R T 10 B 2 B AMA S, $E8 RPE
HMIMATT BES 5 ARMD HH G A #MA frgzs

Bruch 2 K% I 5 RPE 2 [A] A & %, ARMD H %
B9 RPE DIHESR I8 5 2L Bruch R & A BEIR, Ik 25 15 =5 40 1.
& 5 ZF 1% Bruch AR K BIL N BIE B CNV, — B 2 1 ¥ BE
X, S8 mAA B, Xu U REE, ARG
406 5300 1 A s A RT A0 ] R4 RPE 20 S A2 5 A
T, Mi697 ARMD 24t T8 8 %, 76 ARMD H 30, ffi &5
RPE BYZNhES i, % BE X 1 M Bruch JEE A8 i #1 RPE T
JRSE AR T S B B PE Y S 7E ARMD R 1
PR 3 B P TR AN I AR R CD63, HL A5 B 38 P A G U
MR AAAAE LAY RSN SE & B, RPE 41 i %A1k
W43 J5 VA BRI REJC U, Mt VR F G5 Y L $2OR RPE 41
O AN IR T BE 2 544 i ARMD H 2 00 0I5 3% B 0 L It
A, 2 A 35 S5 0 5 B S e RO AR A DA O
RPE 4 it 23 8 ] oo IR JEE M 43 06 5 i 38 B RS TR B 1
i 10( a disintegrin and metalloprotease 10, ADAM10) fé Ah
WA ADAM R LS SN ERE R, 17
7~ RPE 4 /M4 ] B8 2 5 4% ARMD H (1) 40 i 71 3 ot
Gigi

FEEEIN AR ARMD B2 B {i . Kang 277 A
ARMD B35 1 F5 /K 4R BB A as A, % B # 4l ARC ER
FH L, ARMD 3 5K Ah Wk b 1 E HEE D
(cathepsin D,CTSD) [l 43241 VEGF 5w fEHUKIRYT
& BEBK AN BAR T CTSD F&AK, 7E ARPE-19 {A &1t
Ptk B A I R A I 2 CTSD B9, Voisin 25 %
PRTE ARMD £ 35 FUGE FE 2 (HR RS G A 1 %, TO 10 19X e 35 3
Peal B R, HIJG ARMD K% 5 ) #2001 RPE 268141
i, ARMD 2119 CTSD ik & i, $27R b K H B A1 i
& CTSD A] 1 g #I Wy ARMD 3 & 1945 &% 9, Klingeborn
LUV 3 A 3 (LA CDS1 1R bt SR M0 ) $E B
JEHLEE T ARPE-19 i AMBMA M 2R AN A AR 8 77
(% RPE 20 i T00 5t 43 106 1) 410 A 4% 1) 5 19 2838 3, & 0 1l
WANBAER S ARPE-19 20 Ml 4h Wb IR 8 (385 A W 3 22
S, BRI b s A b ok % B RPE 445 S v i 85 .
M F A &L ARMD [ I 5 A s iR A= W b 5 0, 1 s -
T H RPE 40458 5 1 i M A G 2 i AR 25
26 IMMEEEFREEBEE UM E4E A& H ILAIR
PUEPE IR IR AT TS S R UM RS
R bE UM AT 4300 A8 4 2 B o 40 M 75 7% A 2R 5, 8
% PEDF 006 SR 40, #1325 B 4R 2K 47 40 L ( natural
killer cell,NK 2 ifl ) 2= Jied 40 M5 RS B IO S% . [RI B i5 &
B W 20 M Ak £, I by T SR8 IR A DG R T S B A4
('TNF —related apoptosis —inducing ligand , TRAIL) A% 3¢ 1A .
NK 21 H AT E W 20 i 35 2 5 3 B UM 4H jg, DT 40 ol A 5
otk UM b5 76 i A bk UM 4330 55 I 758 240 it
ERS T O BE 1 SN IMA Bk = PEDF | 21484547 18] J5t_I- iz %%
PR BB S 1045 5 T ABr A 1A R A, fR 1 UM 5%
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BEERK, A, Ragusa L (00] o P AE UM R 3% B T35 0K i
SN IAA miR —146a LU IR 25 (I f BRI BRAA k5 )
3, HOUM R 35 SR miR - 146a [RJHEAR X IE
R B T, B MG AR miR - 146a 47 B
1 UM Z W ¥ EbR S
SEREMRE

RSy — T 388 A7 1 1) 2 200 e TR X SN IBAR HAT 7
240 1) A 3 2 D T T IR P B AR L Y D BE . TR R
FIPES bR LA AR RS 2% R, SN E R BIE 5
M, ITAFR  BARAE NI AR S AT S NI AT 58 LA
TSR (BT AEXT AL TR A MY B, AN AT HR 1Y
HEL R MR B AU ) S I AT TS 1t i, $ath 22 X IR S
WAMAIF TR B S AE T, Bl Xk S WA PR TR IR B
9o KA R A AR TR A S B R AT 2 1A HR
TRYTRHT G WO IR 12 W 5 UG St 1T R
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