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(57) Abstract: Provided is a composition for preventing or treating a retinal degenerative disease, capable of preventing or delaying
retinal cell degeneration. The composition for preventing or treating a retinal degenerative disease contains exosomes extracted from
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[36]

(DMEM)®ll W k&t oh5-, -2 2 53 A A vl 2| ol A Al vl @F 8t 5z, Al 32 vl
S AT NE g stal, 3 gk Al Y A S 42l 8FaL 220nm pore
membrane filterZ ¢ 3} sfo] A 4~ HE F2] 5t 53
B slo] Al ahaf £ (cell
iltration-g- %1 3 3} 3 tH(Cell
debris removal ©H7]). ©]©] A DI water 250 ml2 =2 3} ] storage agentE #| A
315 th(Flushing ¥H7]). DPBS(Ca™, Mg™) 250 ml ©| 4 & & 2] 5l A=]
ol buffer 274 2 %4 5} S th(Buffer conditioning ¥7]). 250 ml W %] & 300 kDa
MWCO TFF filterE ©|-&3}¢] 5 W A] 10ml 73] 7} 4] “&Z;(concentration)< 7 3 3}
% th(Concentration ©H7]). o] | feed pressure”} 0.5barE g A| &%= 5 Ao 313}
Concentrated volume2] 7 W %] 109] DPBS & F7}3FaL thA] 5 W A] 10 ml 3] 71X
diafiltrationS %1 3 3} $1 Uh(Diafiltration THA)). o w] 74l o] & A] A 999 o] <]
small molecule removal©] 7F 53Rt} A= 3] <= 3, 220nm bottle-top membrane 2
2 filtrationS 7 8 3} 9] th(Product recovery ©HA]). o] ¢} Fo] &% MAhFol A
B ol 3% 17 gk
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Total volume Sml
Mode size 1142 £+ 7.2nm

Number concentrations |2,94X10"  +2.97X10" particles/ml

Protein concentrations  {98.31 mg/ml

A4 2, A4 F =4 A (Exosome toxicity test in vitro, RPE19)

kAl 4~ A} 39 (retinal pigment epithelium, RPE) Al 3291 RPE19 cell-S- 96 well plate
off Z+7} 5x10° cells/well 2 ¥-5=3F32 DMEM/F12(10% FBS, Penicillin-Streptomycin
added) Al 3% W) Ful <] o) A 24 A1 ZF 5 <k wf QF AT, A7 Wk 5, 71wl
A5 A A SEAL A 2 A E A G A 2 L gket 3 AE F S =714
FEEYH FEH A AF (0] E 'MSC derived EV' TE3= ‘EV'E} A 3H S 0 1=
1x10* F-E] 5x10" particles/ml17}A] T} F3F 55 2 A7) welloll A 2] 8k}, ol 4
F(EV) A 8] T 24, 48,72 AN F F ol EZ-cytox M EAFEH 1A A H(WST-1 cell
viability assay kit; DoGenBio, Seoul, Korea)& F7}3}Fa1, 0] 7] ol A 1.54] 3} &<t
HE-S- Al Z T}, vpo]l A 2 &7 o] E 2] Ul (microplate reader) S AF-8-3F0] 450nmel] A
OD(optical density) 4k-& =74 5} U}

5 1&g o] dAaFo g 54 A AdE YEkdl SLefZol ) = 19
A, tHZ 2 (None) & =2 I AF(EV)S A 2] 8HA4] %2 RPEI9 cell & Hl %8 well9]
OD#t = 100% % A 8tal o] & 7[F o =2 x| A3+ ODgkE $atatqitt. =
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[41]

[42]

[43]
[44]

1ol Yeb vlef o), B alel o] A9 dAZ(EV)S UL 5 E 24, 48,72
Al ZF & Al sl o) = E(None)oﬂ B &l 2F 90% o] 2] Al 3 A& T (cell
viability) 5 YEF = A0 2 Felx o] A 542 #zhE %] gkogr},

A Al 4o 3, &5 A g (Efficacy test in vitro, RPE19)

RPE19 cell2 96 well plate®l] Z}2} 5x10° cells/well 2 -3} 31 DMEM/F12(10%
FBS, Penicillin-Streptomycin added) A 3= 0l @Fnl] %] o) 4| 24 A] 1} F-QF nl| k5151
vk 7] g 5, 71wl A B A A S A B Al S Hl QR A 2 L 2R 5
-2t A 5E (retina cell) @] Al 32 A8 Al(apoptosis) & 748 54 &2 Q1 all-trans-
retinal(©] & 'atRAL'] 2} 2} A $H23- 25 uM 2 50 uME A 2] 85t} o 7] ol F=7}
2AHE FH T SVIAEZERE 55 dAFMSC derived EV)S 0

= Ix10"%H 1x10" particles/m17}A] 109]5~2] 5 5= 2 welloll A 2] 3} t), o] 2

T8 3A1E F ol EZ-cytox Al EZAYES WA Al 2FH(WST-1 cell viability assay kit;
DoGenBio, Seoul, Korea)2 5=7}a}aL, v &k 7] o A 1.5A] 7F &<t wh-A] Z ). n}o]
ArEHClE 2t & AHE-8He] 450nmoll 4] ODgk& 54 8t

% 2% atRAL A ] A] - g o] o Aol 9]¢k RPELY celle] Al E A ESE&
SR 1w T olt}, & 20| A, th&(None) 2 2 H &F(EV)2 A 2] 84| o2
RPE19 cell & M 3t well©] OD#LS 100%= 43131 o] & 7] F o= Y x] 4
Ao ODgL= $HALsEQi T, & 20 yfebd vp&} 3ho], A AFHEV)S F715HA
a1 atRAL 25 uM2- ] 2] ¢+ 21 & -2 o] 227 (None)oll H] 3l oF 30% 2] Al 3% AJ
F5(cell viability) & 7HA &= A o2 1 ¥ 31, AAFEV)S F7F6HA] &L
atRAL 50 pMS- =] 2] 3+ A 9] & th 2 (None)oll B] &l °F 10%2] A X Q&5
(cell viability) & 7FAl+= 21 & =2 F1 ¥ v}, ghd A AFHEV)S F7Hste] #2
gk A9 ol el gt A Z LT rd AdE sl E = 3 o= FRIE AT 53
atRAL 25 uM®ll 9 A <H(EV)2 1x10" particles/ml & =] 2] g+ 21 & - 2] A X A&
"5 (cell viability)2 ©F 85% % W EF 2., atRAL 50uMel] 9 2 F(EV)S 1x10"
particles/m1 = A 2] &+ A& 77 2] Al 3E AY<E-F(cell viability)S °F 90% = LHEFSETE
upeba] 9] A8 -& F8l atRALY 9] & ©u} 540 o] B kg o] ol AE(EV)ol < 3
7| ¥ 1= Al o] 1 ¥ A

L= 3& % 29| RPE19 cell& WST-1 assay = A & al7] ol dAn) 74 o= 723k
Abzlol ), & 30l vhER uEe} o], AR (EV) A €] §lo] atRALRH A 2] 3 41 ¢
o] G- Al I Aol AL A E 9] Boko] FEA v A o, AAF(EV)
S 1x10" particles/ml = atRAL3} &7 >} 2] ¢+ 74 -9- th 27" (None) well#} H] 15}
Al BoFel 2 kol 7F gli= Aol 21 ¥ At

.
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A Al o 4, 85 A € (Efficacy test in vitro, RPE1)
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[46] RPE1 cell2 96 well platel] Z+2} 5x10° cells/well & 523} 22 DMEM/F12(10%

[47]
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[49]

[50]
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[54]

FBS, Penicillin-Streptomycin added) Al| 3= 1l &Fwl %] of] 4] 24 A] 7+ & <1 wl] 9F 31 S T,
A7 Mg = 71 A & Al AL, AFE E Aol ¢4 5] = CytoTox Green
dye(Incucyte CytoTox Green, Sartorius, cat#4633) 50 nM-S- 3£ 3}k A 22 A 3 1l
obu x| 2 W 3eF T atRALS 50 uM = A ] 81 GTh o] 7] o)) 72 HE f 5
] E7IAERRE FEH A AFMSC derived EV) S 0 3= [x1077H 1x10"
particles/m17}A] 109 =2] "5 52 wellol] A 2] 35} T}

o] & Incucyte live cell imaging “4 B (Sartorius)E AF&-3}] gk A ZFa}T) bright
field= live cell e #2391 a1, green fluorescence ¥+ 22 F 24X F & <F APE A
EE FAATE 2 4= 2 o] A 4Fol] o atRAL =4 9] oA & 34E =
gk Z1ef - 2 4], A ZF 2 Green dye intensity 442 5 ¢ A ot} I 40 &=
|8 kel o], AALFEV)S F7HHA] &AL atRAL A oF& A 2] 3 A 9 +1(B) 9]
A5 gk A HE APE Al E 2] FT7FE green dye intensity 4L0] oF 18A] {F7}A]
T3] F7FsE T AaFEV)IE F7F A A EN(C, D, E, e 45 daF
(EV)2| &5 7}F Z 718kl whel green dye intensity 4t2] 57} 712717} 74 %F A o]
o E . 53] A LF(EV)S 1x10" particles/ml 2 3 2] 3 749~ F 144 7F71A]
T tZE " (None)Z} F-AF8HA] QFA A o] a1 1 F A 3 54 (cytotoxicity) ©] T
A o 72 okl A A sh= slo] FlE Tk

>

i

A A o 5, Far-red2 X ¥ 9 A2F 2] ¢ % 3}(Localization of F(red)-tagged EV
with RPE1)

RPEI1 cell2 8 well chamber slide®l] Z+Z}+ 1x10" cells/well 2 <=3} 32 DMEM/
F12(10% FBS, Penicillin-Streptomycin added) Al 3 1l & a) %] of] A 24 4] 7} 5 <F ]
Fatdlet. A1 vl g = 71E v g A& A A S A B2 Al al Fri A &2 sk
Sk 2, far-red fluorescence @ 3 4| (tagging) ¢+ HAE F&] =3HY] SVIAXZ2HYH 5

=3 9 AE(MSC derived EV)-S 5x10° particles/ml 2 ] 2] 3F51 t}. 34 11, 6A] 1F,

PZaN
A EE 1A A7 5 DAPI staining - @33 v| 74 02 #2435 rh =5 2 4
whet g A | Aol Aud ARxle YER Aol t = 5ol Al
of o] ALF(EV) A 2] 244 1E F-ol| 52 A f AALF(EV)0] EA8t= 4l 0o]
th &, & AA & Fal d o] RPEI M EA W2 A5 o] F38te] A
g

Ei
&
z

A Al 4 6. Pde6b A A} =0}2 F 2 d(in vivo Pde6b knockout rat)



WO 2023/167484 PCT/KR2023/002770

[55]

[56]
[57]

R
ofl
o
ol

oFA in vitro A A o & in vivooll 4] PDE6b knockout rat2- AF-&3}
of A% Fif 59 SVIAEEFE 228 LT 555 Fedsiairh
PDEG6b knockout rat-2- v}3| 3 3 ol 4~ F(EV) 3x10" particles/mlE Z= A} A W 52
Al(intravitreous injection) ¢+ & <F% (fundus photography)& 2 A 5} Sl T}, F
-2 A (vitreous volume: 13-20 ul) W A AFHEV) Q] 55+ 1.5x107 W A] 2.3x107
particles/ul®] TF, A AT(EV)E TASE £ 159 H F H(rat eye bal) & 2 =3}
o] paraffin blockS A| 23} T}, Paraffin block & = TH= F QFF& 4 um 77 2
sectiond} ] slideE A2} $ H&E stainingS- 71 88} 31 v}, &elo] = 270 (slide
scanner)E ©|-&35}o], Al 417 7 (optic disc)E 7| =22 292 W (retina) ]
500, 750, 1000, 1500 um =] 5 2] 2] 7} ¥ Z=(outer nuclear layer, ONL) ¥} W] 3} & &
(inner nuclear layer, INL)2] 771 & 43} t}. &= 62 & dbg o] < A A] oo u}
& Pde6b 7 2} ol F Fdlo| A 9] 3§ 5(ONL)H W3 HFINL) S F7 &
SAg ayzolth T A A AR {45 Al AlE HEE 72| 3L blind
2 SA4stlom, 7 Lo R 3 SAste] Ht gh& =& loh d4AE
(EV)& FAFSHA] 92 kg o 22 (#2-25L, #2-29L, #2-30L) 0. = AF&-3131 5L,
I (#2-25R, #2-20R, #2-30R) & & ARG -bel| 7F 2T (EV) S AT
560l A vke) o], th =t 9l b} Bl alste] A AT(EV) S FAFEE F-¢

011
TS
o ©

o] ]I HZF(ONL)S FA7F 57 3lo] FRIE ATt Ad oA AlLlA f i
(optic disc) & 7|22 §HEof| v 9] 7} §] 5 (ONL) 2| T2 7F S 7Fg A2 &l &

GO BT A LFEV)S FASG Y] HEolth
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Shiz 714 ¥obell A abe] 4122 7hA Ap 2 wgo] 11 7|4 H Abgelu B4
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