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(57) Abstract: The present invention relates to a pharmaceutical composi-

cTeE tion for prevention or treatment of age-related macular degeneration (AMD)
cp-asiRNA{8pg) -~ -~ - T F ¥+ 44 comprising an RNA complex targeting connective tissue growth factor (CT-
; ; ' CTGF GF) as an active ingredient and, more specifically, to a pharmaceutical com-

w8l HSP90  position for prevention or treatment of age-related macular degeneration
comprising an RNA complex as an active ingredient, the composition com-

prising:; an antisense strand including a region complementary to an mR-

NA encoding connective tissue growth factor; and a sense strand forming a
complementary bond with the antisense strand, wherein the antisense strand
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§ % “ 1 and the sense strand form blunt ends at the 5' end of the antisense strand and
oy %5 bl the 3' end of the sense strand. The pharmaceutical composition according to
g B w0 ! the present invention may be used as an effective and safe AMD therapeutic
5 g 0 agent, prevent many AMD patients from losing their sight, thereby improv-
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ing the quality of life, and save enormous social costs, and thus is useful.
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%) TH("Facts About Age-Related Macular Degeneration”. National Eye Institute. June
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Holi= A EH o & 4= a1, FH A G0 oA, B uhge] up
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[62]

[63]
[64]

[65]

[66]

[67]
[68]

[69]

DNAzyme©|H 1 A &3} siRNA Q] 2 F- A 2ol A Aol oF 50-60% ©| A =2
FHARJN AL EH o 34 9l

71 @ 7her o -2 5 W4 100ntd 5 AT 5nt o] FFol | FA A HE o A
a8 F7F 297 vnlsh, 100nto] 491 79~ RNA w212] 34 §.80]
AstA Tt g AV g7 o o2 uhgA s A= 9 A 100ntd 7 o,
iz 50nto] 5Fe] Hol & 2= A S EX o7 3t = 9l o, ¢ & ulghA sl A= 10
WA 150t} Aol & 2E= 31 & 54 o 2

Hobdof loj A, 7] Al 7beEe A EM T 1,3,5,7,9, 11, 13, 15,17, 19, 21,
23,25,27,29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,
69,71, 73,75,77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109,
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141 2
14302 FAE 7oA A8 e = A 5 0= 3 5 ot v S v et A =,
A AME 49,51 2 5302 FAH ol AEE = S SR 5t

Hodbwo)] Qloj A, 4b7] eFE] Al 7HERe LM E 2,4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, 70, 72, 74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106,
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140,

142 5 1445 8 el A B = Ale S os o o 3tk v
HFEA A=, AR R 50,52 B S48 A el EjEE Al S0
&3l

H%UM | o1, A7) RNA H&8A+= AL HT 49 2 509 A7 LE4:
T 519529 GU|AES D ALD T 53 L 542 AL
ol A AElE 7| M ARG 2E= ol AA4E FA R o] Foj Al A&

Jm
ox.
o o r&

A7 3o MY EUQEHE |l & 2 2 ' YAl A -OH”17F
-CH3(H| g), -OCH3(methoxy), -NH2, -F(&2), -0-2-9] 5 Al o &
-O-3Z 2 & (propyl), -0-2-H| & E] 2 ol €l (methylthioethyl), -O-3-0} 1| =32 22 F L=
-0-3-vueotn| = 2 Al 2 X g w722 LB = W F(sugar) 722 AHAT}
o 2 X3 wEY Qe = Adto| A ZE] Q9 o] E(phosphorothioate),
B &} ¥ 7] o] E(boranophosphate), 1= W €l 3 2 3 1] o] E (methyl
phosphonate) = ¥ 3 ; PNA(peptide nucleic acid), LNA(locked nucleic acid) 3=
UNA(unlocked nucleic acid) & Ej 2] 3, 2 & 28| & £= A EZ 3 F

(o

ebol = Ao T8 Tl A AHE sht ol 42 TSz AL EPoR
& 5= glonk, ofol A g AL ohLith. 8k Aol A5 ol7] A
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2' BkA4 f1X]o| A -OH7] 7} -Br, -Cl, -R, -R'OR, -SH, -SR, -N3 % -CN(R= alkyl, aryl,
alkylene) = o] = shu}2 %= X 3= 4= 9l
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[75]

[76]
[77]
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[79]
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[81]

[82]
[83]

A shetel = s A @l 55 ol 8 = 3l o] ol Aldts = Zle
ofUU, AR R Ze ~EHE, BExvE R SE okl v A g e
ghg= 1070 ol el A At & ol 88k AE 5P 2R & 4 v

A7) FA2HE sl AFA e 7] e Al ThE i Al ThE
5 et = etk A9k 4= gl

dgol loj A, A7l FE Al 2 Zhebell A @l The Q& TS E 9 T
= Shu} o] Aol At $Hbulky) 271 A (base analog)-g EgEt=E Al s
= st = o} #ld 1352 7FA] = deoxyadenosine - 5= A 9F -2 A of) §F
D7 FARA 7F g A Oé EotE o] QoW o] B A} R A o=
Adsh= mRNA 7HeHE AT gk 9171 f-ARA o] 91 & el A cleavage7F D of W]
T} o] 212 cleavage & 5= A2 9171 412 A2 glo] £ el
&

m’i‘

>~o

J o] A=, siRNA2] SFEJ Al A~ 71He-S 324 mRNA A D3t AR o2 27
bt zA o] g, sk B E-S RNAG 7| 2o 7 2 o}u:] Z Aol 3k
A= vAYF R 288 AL 58 e siRNA #3224 mRNAZ

&5 T o= g5etgltt. ofw, QFE[ Al 2~ 3' ko] mRNAC]

A o] DNAY 7d-§-9l 3= RNase H 2| % mRNA A& F- 53 4=

i

(¢}
—

2o ro

o e .

o

%0, o o T aff

oy O M2

5

Az 3nddke] ddrte ol & F A5k 471 5 Ao & sk
71 th gH(bulky) ¥ 71 Ak (base analog)E E 387 v, @A 7 o A o]

mRNA®} A 3tsto] H X (bulge) 725 A8t 459 & cleavageE 5=

e Ao o =3t} ek Qhe] Al 2~ 7heke] whel 7t ¢ 9 o) ribozyme©

DNAzymeS 5§ ¢+ 34k I 2} o] A 9-0ll = synergistic cleavage S 5= = Q)

N
X o
, 2.

S

MISE-W

B ool 9lo] A, Ab7] 3}etA WalS ¥ eE = RNA B3k A dH 3 149
A7 L% *10”41 151 2 1529] 0371*1““% A EHZ 153 2 1549

oAb A4k YA ol o] A S 5 ¢ iﬂ#

RNA 5 3H4)3=, 7| ol S a2 d LE =S A =

¢+ %1, liposome, cationic polymer, antibody,

=
aptamer, nanopartlcles 59 ThFe A A 2 A i 3 g ARE-E o
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[84]
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[86]

[87]

[88]

[89]
[90]

[91]

H24 02 invitro ¥ in vivo A& A8l ALE-E 4= v}, whala] B kg o
o] A, 471 RNA 5334 = Al £ ] #3-5 (cell-penetrating ability)= 7FA] =

o
=

Exqo% e 5 glu)

Hg o] glol A, A7] RNA 534 = 22tk A d 2 (choroidal
neovascularization, CNV) B 423} A -f-F(subretinal fibrosis) ¥ A& ¢ A 8F=
A& EA o7 Tt

B kg of] 9lof A, 7] RNA 534 = CNV A& o A3 5= 9l th. AMD:=
I 3lol] whef ebtol] WA Ete] Aol o] 2| H= T g YA hAs o ®,
Al =l ol] B4l of ghg abi= SFubEof whuh Al 44 9] (RPE, retinal pigment
epithelium)®} Bruch's membrane Aol of] A g1 Qlo] 23] Hha] 4] 9l 4] &2
A A 59 A Q1 =7 Al (drusen)©] 3 2 of b 44 9] €] SHRPE
degeneration) 2} "1 24 A S PHCNV) 5 9] B 7} 4] B & HAIA] 7] = 21 o=
4F3] 4] 9l th. RPE S-ol A1 2] CNV A2 3 7}2] o524 91 1 ) -4 <1 initiation,
maintenance, involution & W&t} ALgHe] CNVE| ' 4] A2 sub-RPE 1=
sub-retinal space =, RPE$} choroid & ¥+ A}o]9ll 2]+ Bruch's membrane 2] 3}3]
2 AT ASA QL A5 Aol E7FRIET AAE VEGFE] B A4 ] o
ol & YeF A 2 VEGES| 57} A} A 2.3 CNV ] A o] SH-31x]) ek o,
Bruch's membrane ] 34 7} -4 &9 A7 CNV A 9] A4 A3He gihr)

Boukrd o] o] 2 A] oo A, wet AMD2] TE AR g 22o]al Q1= dlo] A

B

F-& a1 5 W e kA A S P(laser-induced CNV) Q] wb-5- 2= ¢}

ol-&3le], 47| ofel A &9 Fal A Folo) o s CNV HAl o] oA =
grolslelth, A HE a1 913 wet AMDO] B.E X 5.4 A AN AE

o A 5Fi= SHVEGF 2| &4 o]}, B b of] ul & ofs) A1 52 24 % 2l VEGF
ANZ7AE Wz ¢Fa QuhE AL et A 28 wet AMD X 21 ek-S
A A] gk

dis d8s JAT o ATk
ukrg o] Q1 A A] ool A, & o] A - -5 W 21kl A E Fh(laser-induced CNV)
Fsh A A W= CTGF cp-asiRNAE

shelston,

A F 3bAI7F 1A oF 10-20%7F wet AMDE A 8L a1, oF
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#5402 % 4 9t 4] Azt By, A

, cp-asiRNA 2 cp-lasiRNA), A A| oF-& Z 35}t
RNA 54 A & Ldat= A9S Eeshe ik

H

ooty FiE
Jas
T

rhe
2 o & A% of

o
o

[106]

X
» X o rfr o
=
2L 2 4

Mo ot o i
2 rE
of n
QW

(T
_—>‘~l_lll
N
N

s}
rir
)
[-‘>~
=2
i
i

%
Mo =
ot wd
A
iy
rle
e
)
2,
k=)
ylf

my

A5 el FgAlel A1 oo it de
2 2= gk o] ol Al @ = A1 ohuh, AF e A AL o
£ 9], Mirus Transit TKO lipophilic reagent, lipofectin, lipofectamine cellfectin,

12
iz
>,
>,
(e}
2,
fu)
9
>
O

[107]

&

z
mlm

EE
©

S
ofo
o
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A 2ol A HEA 2 A o} H] 2 & 2} 2l (atelocollagen) 2] AF-8--2 Minakuchi et
al. Nucleic Acids Res., 32(13):e109 (2004); Hanai et al. Ann NY Acad Sci., 1082‘9—17
(2006); and Kawata et al. Mol Cancer Ther., 7(9):2904-12 (2008)°l] 7] < %] o] <l
A A Q1 7HA] Slat e Al B ]S 58] 48,283,461, 48,313,772,
#8,501,930%. 0l A& ¥},

[108]  A7] A& WHe] AR A4 ool A, 2 EF2 ¥ g ol ihE RNA 59
ghApo Al A sz AR R U 7] g ol A ARg-atr el A ek g 252

-
SR FHTE SARY AN R FA2AGA e 2GS
= =

01 =, o & £, Szoka et al.

(1980), Ann. Rev. Biophys. Bioeng. 9:467 S=5= || = 53] A4, 235 871%,
A4,501,728 %, #14,837,028 % X #15,019,369 5 ¢l 7| A] =] Sl
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No siRNA name |Sequence (5 > 3°) MEH T
Nol |siRNA sense GCEAGGAGUGGGUGUGUGAt t 1
antisense UCCUCGCAGCAUUUCCCGGE z
asiRNA sense AGGAGUGGGUGUGUGA 3
antisense UCCUCGCAGCAUULCCCGGt t 4
lasiRNA sense AGGAGUGGGUGUGUGA 5
antisense UCACACACCCACUCCUCGCAGCAUUUCCCGG |6
NoZ |siRNA sense AGACCUGUGGGAUGGGCAUt t 7
antisense CAGGUCUUGGAACAGGCGCt t 8
asiRNA sense CCUGUGGGAUGGGCAU 9
antisense CAGGUCUUGGAACAGGCGCT T 10
lasiRNA sense CCUGUGGGAUGGGCAU 11
antisense AUGCCCAUCCCACAGGUCUUGGAACAGGCGC|12
No3 |siRNA sense ACAGGAAGAUGUACGGAGAtt 13
antisense UUCCUGUAGUACAGCGALUt t 14
asiRNA sense GGAAGAUGUACGGAGA 15
antisense UUCCUGUAGUACAGCGAUUt t 16
lasiRNA sense GGAAGAUGUACGGAGA 17
antisense UCUCCGUACAUCUUCCUGUAGUACAGCGAUU| 18
Nod |siRNA sense GCACCAGCAUGAAGACAUAtt 19
antisense UAUGUCUUCAUGCUGGUGCt t 20
asiRNA sense CCAGCAUGAAGACAUA 21
antisense UAUGUCUUCAUGCUGGUGCt 22
lasiRNA sense CCAGCAUGAAGACAUA 23
antisense UAUGUCUUCAUGCUGGUCCAGCCAGAAAGCU| 24
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1191 INo5 TsiRNA sense GAAGACAUACCGAGCUAAAL Y 25
antisense UUUAGCUCGGUAUGUCUUCt 26

asiRNA  |sense GACAUACCGAGCUAAA 27
antisense UUUAGCUCGGUAUGUCUUCt 28

lasiBNA  |sense GACAUACCGAGCUAAA 29
antisense UUUAGCUCGGUAUGUCUUCAUGCUGGUGCAG|30

Nob |siRNA sense GCUAAAUUCUGUGGAGUAUt ¢ 31
antisense AUACUCCACAGAAUUUAGCT 32

asiRNA  |sense AAAUUCUGUGGAGUAU 33
antisense AUACUCCACAGAAUUUAGCtt 34

lasiRNA  |sense AAAUUCUGUGGAGUAU 35

antisense AUACUCCACAGAAUUUAGCUCGGUAUGUCUU| 36

No7 |siRNA sense GCGAGGUCAUGAAGAAGAAtt 37
antisense UUGUUCUUCAUGACCUCGCt t 38

asiRNA sense AGGUCAUGAAGAAGAA 39
antisense UUGUUCUUCAUGACCUCGCt t 40

lasiRNA sense AGGUCAUGAAGAAGAA 41

antisense UUGUUCUUCAUGACCUCGCCGUCAGGGCACY 1 42
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[120] No8 |siRNA sense UGGAAGAGAACAUUAAGAA L 43
antisense UUCUUAAUGUUCUCUUCCAt 44

as1RNA sense AAGAGAACAUUAAGAA 45

antisense UUCUUAAUGUUCUCUUCCAt t 46

lasiRNA sense AAGAGAACAUUAAGAA 47

antisense UUCUUAAUGUUCUCUUCCAGGUCAGCUUCGC | 48

NoS |siRNA sense CGGCUUACCGACUGGAAGAtt 49
antisense UCUUCCAGUCGGUAAGCCGT T 50

asiRNA sense CUUACCGACUGGAAGA 51
antisense UCUUCCAGUCGGUAAGCCGtt 52

lasiRNA sense CUUACCGACUGGAAGA 53

antisense UCUUCCAGUCGGUAAGCCGCGAGGGCAGGCC| 54

NolO |siRNA sense GCAUGAAGCCAGAGAGUGAt t 55
antisense HCACUCUCUGGCUUCAUGCt t 56

asiBNA sense UGAAGCCAGAGAGUGA 57
antisense UCACUCUCUGGCUUCAUGCt t 58

lasiRNA sense UGAAGCCAGAGAGUGA 59

antisense UCACUCUCUGGCUUCAUGCCCAUGUCUCCGU| 60
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[121]1  [Noll [siRNA sense CACCAUAGGUAGAAUGUAAT t 61
antisense UUACAUUCUACCUAUGGUGH t 62

asiRNA sense CAUAGGUAGAAUGUAA 63
antisense UUACAUUCUACCUAUGGUGt t 64

lasiRNA  |sense CAUAGGUAGAAUGUAA 65
antisense UUACAUUCUACCUAUGGUGUUCAGAAAUUGA| 66

NolZ |siRNA sense CCUGCAGGCUAGAGAAGCAtt 67
antisense UGCUUCUCUAGCCUGCAGGtt 68

asiRNA  |sense GCAGGCUAGAGAAGCA 69
antisense UGCUUCUCUAGCCUGCAGG 70

lasiRNA sense GCAGGCUAGAGAAGCA 71
antisense UGCUUCUCUAGCCUGCAGGAGGCGUUGUCAU| 72

Nol3 |siRNA sense CCAGAGAGUGAGAGACAUUt 73
antisense AAUGUCUCUCACUCUCUGGtt 74

asiRNA  |sense GAGAGUGAGAGACAUU 75
antisense AAUGUCUCUCACUCUCUGG t 76

lasiRNA  |sense GAGAGUGAGAGACAUU 77
antisense AAUGUCUCUCACUCUCUGGCUUCAUGCCAUG| 78
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[122]  [No14 [siRNA sense GCGAAGCUGACCUGGAAGAT 79
antisense UCUUCCAGGUCAGCUUCGCtt 80

asiRNA sense AAGCUGACCUGGAAGA 81
antisense UCUUCCAGGUCAGCUUCGCt 82

lasiRNA  |sense AAGCUGACCUGGAAGA 83
antisense UCUUCCAGGUCAGCUUCGCAAGGCCUGACCA|84

Nol5 |siRNA sense CCGGAGACAAUGACAUCUUtt 85
antisense AAGAUGUCAUUGUCUCCGGtt 86

asiRNA sense GAGACAAUGACAUCUU 87
antisense AAGAUGUCAUUGUCUCCGGEE 83

lasiRNA  |sense GAGACAAUGACAUCUU 89
antisense AAGAUGUCAUUGUCUCCGGGACAGUUGUAAU[90

Nol6 |siRNA sense UCUUUGAAUCGCUGUACUALY 91
antisense UAGUACAGCGAUUCAAAGATt 92

asiRNA  |sense UUGAAUCGCUGUACUA 93
antisense UAGUACAGCGAUUCAAAGATt 94

lasiRNA  |sense UUGAAUCGCUGUACUA g5
antisense UAGUACAGCGAUUCAAAGAUGUCAUUGUCUC |96
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(1231 [No17 [siRNA sense UUGCGAAGCUGACCUGGAAL T 97
antisense UUCCAGGUCAGCUUCGCAAL a8

asiRNA sense CGAAGCUGACCUGGAA 89

antisense UUCCAGGUCAGCUUCGCAALT 100

lasiRNA sense CGAAGCUGACCUGGAA 101

antisense UUCCAGGUCAGCUUCGCAAGGCCUGACCALG| 102

Nol8 |siRNA sense CAACUAUGAUUAGAGCCAAtY 103

antisense UUGGCUCUAAUCAUAGUUGtt 104

asiBNA sense CUAUGAUUAGAGCCAA 105

antisense UUGGCUCUAAUCAUAGUUGtt 106

las1RNA senge CUAUGAUUAGAGCCAA 107

antisense UUGGCUCUAAUCAUAGUUGGGUCUGGGCCAA| 108

Nol9 |siRNA sense GUACCAGUGCACGUGCCUGT 109
antisense CAGGCACGUGCACUGGUACT t 110

asiRNA sense CCAGUGCACGUGCCUG 111

antisense CAGGCACGUGCACUGGUACE t 112

lasiBNA sense CCAGUGCACGUGCCUG 113

antisense CAGGCACGUGCACUGGUACUUGCAGCUGCUC| 114

[124] NoZ0O [siRNA sense AGUGCAUCCGUACUCCCAAtt 115
antisense UUGGGAGUACGGAUGCACUt t 116

asiRNA sense GCAUCCGUACUCCCAA 117

antisense UUGGGAGUACGGAUGCACU 118

lagiRNA sense GCAUCCGUACUCCCAA 119

antisense UUGGGAGUACGGAUGCACUUUUUGCCCUUCY | 120

20
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No21l |siRNA sense CAUGAUGUUCAUCAAGACCtt 121
antisense GGUCUUGAUGAACAUCAUGtt 122

asiRNA sense GAUGUUCAUCAAGACC 123
antisense GGUCUUGAUGAACAUCAUGt t 124

lasiRNA sense GAUGUUCAUCAAGACC 125
antisense GGUCUUGAUGAACAUCAUGUUCUUCUUCAUG| 126

No22 |siRNA sense CCAUGACCGCCGCCAGUAUtY 127
antisense AUACUGGCGGCGGUCAUGGt t 128

asiRNA sense UGACCGCCHCCAGUAY 129
antisense AUACUGGCGGCGGUCAUGGt t 130

lasiRNA sense UGACCGCCGCCAGUAU 131
antisense AUACUGGCGGCGGUCAUGGUUGGCACUGCGG| 132

NoZ3 |siRNA sense GAACAUUAAGAAGGGCAAATTL 133
antisense UUUGCCCUUCUUAAUGUUCT £ 134

asiRNA sense CAUUAAGAAGGGCAAA 135
antisense UUUGCCCUUCUUAAUGUUCT t 136

lasiRNA sense CAUUAAGAAGGGCAAA 137
antisense UUUGCCCUUCUUAAUGUUCUCUUCCAGGUCA | 138

No24 |siRNA sense GGAAGACACGUUUGGCCCAt t 139
antisense UGGGCCAAACGUGUCUUCCt 140

asiBNA sense AGACACGUUUGGCCCA 141
antisense UGGGCCAAACGUGUCUUCCt 142

lasiRNA sense AGACACGUUUGGCCCA 143
antisense UGGGCCAAACGUGUCUUCCAGUCGGUAAGCC| 144

(CHE-At: BNA, AFAF: DNA)

[127]
[128] HaCat A 3 & 100mm petri dish®l] 10% fetal bovine serum(Gibco), 100ug/ml
penicillin/streptomycin-g- 3 7}'$+ Dulbecco's modified Eagle's medium(Gibco)©l| 4|
i %3191 ). Hacat®] 74 - transfectiond} 7] 2] A o] 12-well plate®l] 8X1047}] ]

Al £ Z seeding3dl A T} -, 41 7] siRNA, asiRNA, 1asiRNA 2] 7 -9- 1X siRNA
duplex buffer(H}-o] Q. Al 4)el] &ube 552 3] 4 8l 90°Col A] 24, 37°Col A
1 A] 7} incubationd} 3 T}, Annealing ! siRNAE-> 10% polyacrylamide gel©])
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[129]

[130
[131
[132
[133
[134

—t e e e

[135]

[136]

o,

k&, EtBrol| 4] 5% staining®} ] UV transiluminatorE -3l =&
t}. o] &2 Lipofectamine 2000(Invitrogen)°ll 4] A| & 5= manual ]|
3o siRNAE transfection3F 5 24 4] 7F 3ol mRNA level2 =4 33t}
o| o}, Transfection %~ Isol-RNA lysis reagent(SPRIME)E A}-83}¢] total RNAE
FE3F9 a1, 71 F 500ng 2] RNAE cDNAZHA o] A-8-3131 T} cDNA=
High-capacity cDNA reverse transcription kit(Applied Biosystems)& ©]-8-3}¢]

A s T2 e upe} 34 FH @it 34 Fl e DNAE dilutions 3] 5=
, step one realtime PCR system(Applied Biosystems)& ©]-8-3}o] A &€

EZol whet A=Al real-time PCROY o] &3kl th. 47 A 2= 731 =}

221 primer2} €7 power SYBR green PCR master Mix(Applied Biosystems) &
gato] glstltt. Aol AbgH primer 714 22 th&3 At

GAPDH-forward 5’-GAG TCA ACG GAT TTG GTC GT-3’ (4] € H T 145)

GAPDH-reverse 5°-GAC AAG CTT CCC GTT CTC AG-3" (A € T 146)

CTGF-forward 5’-CAA GGG CCT CTT CTG TGA CT-3 (X €/ 3 147)

CTGF-reverse 5°-ACG TGC ACT GGT ACT TGC AG-3’ (<] @ H . 148)

2471 2] 7] A Lol thet screeningd 7, k= 19 YERE vhe} o], F 2471 2]
A7) qd = 1470 9] A Dol A 1asiRNA7} siRNA©] B8] 8Fo] =715
activity(lasiRNA 7} siRNA tH] 20% 014 Z71E F-AA A4 &8-S el =
B8 2t o gE o, 5% 9 Ao A= siRNA7} lasiRNAC]

Bl 5te] o] =& 12 A E&S Holi= Ao E YENY, lasiRNAT} 7] & <]
siRNA©| B &to] ZREA 0 2 U &2 /314 e oA 85 Yehl =
BEE FE 5 A

53],90% ©1do f72F A E&-E Kol siRNAS lasiRNA®] o 8 IC50
574 duh, o3 161 A7 DS HH 0 & Fli= lasiRNAZE 7H W& 10505
2t = Al o2 81 ¥ 9l a1, o] % modification?} self-delivery 2 32 9] 3l & &
FHIoE oW V] Mg AAstglen, ol st 3t 29 ot

[N

N,
o
ol

_& x2 om

e VI

e

O gm (" wE
o2
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[137]

[138]
[139]

[140]
[141]

[142]

[143]

[144]

[3£2]

RNAL 7% o]F 7 94t FA)

No |siRN4 Sequence (5'—> 3') Az
name
No9 [siRNA sense CGGCUUACCGACUGGAAGAtt 49
antisense UCHUCCAGUCGGUAAGCCGEt 50
asiRNA sense CUUACCGACUGGAAGA 51
antisense UCUUCCAGUCGGRUAAGCCGt t 52
lasiBNA |sense CUUACCGACUGGAAGA 53
antisense UCUUCCAGUCGGUAAGCCGCGAGGGCAGG |54
CC

(CHE-AF: RNA, 457 DNA)

2 A1) 2: CTGFE 34 0.2 3F4= cp-asiRNA Q] Az 2 A3 ] uptake 75
=74

2-1: Fel| ~HlE Mol v &

Y 2~ E W3 o] asiRNA2| deliveryoll 1] %] &= 9 &8 ol B 7] ¢5ho],
asiRNA sense strand®] 5' &2 cy32 A8 o} & S 2HE FFol &
uptake 20| & 3 F dn| 7 02 G135} T} =5, HeLa Al 329l cy32 4] H
asiRNA T-ZA| &< luMXZ incubation ¢+ 5| 3A|ZF Zof &3 dAn| o=
vh#sto] Al ol AgH B & v skl

W #], HeLa Al - (ATCC)E 100mm petri dish®l] 10% fetal bovine serum(Gibco),
100pg/ml penicillin/streptomycing % 7}§F Dulbecco's modified Eagle's
medium(Gibco)ol| A 1l 2313 T}

) 2=HE MY A7 1asiRNAT ZH2H9] single strand Accell siRNA delivery
media(Thermo scientific)®l] &2 55 & 3] A 5l o] AL-&8}H, =8| 2 H & o]

-2 ¥ single strand= annealing A ] 90°Cel| 4] 20~30% 7} incubation %

AF-23} T} Sense strand @} antisense strand S -Z §F3F & 90°Ceol| A 302, 37°Cel A
1A] ZF incubationd} 3L, Annealing®! siRNAE-> 10% polyacrylamide gel®l] A 7] &
Sk 2, EtBroll A 5+ staining % UV transiluminatorE -3l i =& 13531t}

Incubation testE ¢ 3l 4] 1lasiRNAE A 2] 8} 7] 2441 {1k 7 o] Coverglass-bottom
dish(SPL)°ll 2X105711 €] ©] HeLa M| 3£ & seedings} 31 TF. 8] H dish9] culture
media | 74 3?— 2 ml of 1X DPBSZ 7+ ® washing3l] =% T}. 37°C water-bath ] 4|
1] 2] dl 9] 52 Accell siRNA delivery media(Thermo scientific) 100uLel &4 3] 4]
T=H] 3 F¢ '3 sSiIRNAE % 31 Wl F3F o). 341 F 2 Accell media Al A3Fal 1X
DPBS= F H washing %, 1ug/ml of Hoechst 33343(Sigma) in

e’}
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[145]

[146]

[147]
[148]
[149]

[150]

[151]

Opti-MEM(gibco). 2. = 37°Col| A 1043} incubationd} ] &2 3 215} 31 T}, Hoechst
A A ¥ 1X DPBS(Gibco) = 7 ™ washing ¢ Opti-MEM media & L
& 1| 7 (Microscope - Olympus IX81, software - MetaMorph) &2 A 32 9] & 3-8
sk T

1 A3, 5 20f YER vEef o], e 2 EHE W of] 2] 3 1asiRNAS] A 3
el S 588 gAe Ay, Fal 2 Eo] gliz A-5-olli= Al ol A cy3
&) go] Al A2 ¥ x| gkoF oL lasiRNA®I & #| 2~ H| &S conjugation$t
lasiRNA-chol 2] 7 -5-lli= v -5- 43t g 3-& et = 2a & o %

o]+= lasiRNA 727} Z# 2~ H E W 2 F319 intracellular dehvery7}
< 7Fet= A& YEdth

2-2: PS modification®l] W& < &F

F7hE, F2FRE Qo ol E(PS)E A4 siRNAC ={ish= ©E & F3sh=
74 -7-, 1asiRNA 9] uptake B8-S T7HAA T4 Flstr] Hsto, Fd2HE=
A3EA 7] chol-lasiRNA 2] QFE] Al 2 7FEH9] 3' overhang©ll PS modifications
%= %) 3Fal PS modification®l] U2 chol-lasiRNA 2] uptake &8 H 3} & testd} S Tl
HeLa Al 320l cy3= 4] ¥ chol-lasiRNA-PS(N) -4 &2 1uMX incubation §F
T 3AZE Foll &d dAn] 7 o &2 dEste] Al ol A E =B sl
TZAE o] A2 Fibs o Aeg v]alE 9159 chollasiRNA-PS0©]
HAge YFE ol S AR FUE 7245 F3F AV E

IR 3 g =

o] & H3ste] 3 33 o], Chol-lasiRNA 9] antisense 3' 'ih& Al 2L =2 0, 4,7,

12, 172] PS modificationS 5= ¢ 3+ 5 HeLa A| 3£ 2} 7] incubation =&
transfection s} o] 2 Al of] 2-13} o] & 3¢ v] 7 o 4] PS modification®] 7} 5=l
= delivery B89 2fo] & #&&13l v
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[152] 3t3]

ZYAHE 2 PS HIPAE 1asiRNAY FZR(HZ=: OMe modification, *: PS

modification, Chol: Cholesterol, Cy3: Cy3 §=32)

siRNA Sequence (5"-> 3°) g
name =
Chol- sense CUUACCGACUGGAA*G*A*Chol 149
lasi- antisense UCUUCCAGUCGGUAAGCCGCGAGGGCAGGCC 150
PS(0)

Chol - sense CUUACCGACUGGAA*G*A*Chol 151
lasi- antisense UCUUCCAGUCGGUAAGCCGCGAGGGCA*GHG#C+C | 152
PS(4)

Chol- sense CUUACCGACUGGAA*G*A*Chol 153
lasi- antisense UCUUCCAGUCGGUAAGCCGCGAGGH G CH AxGx G+ | 154
PS(7) CxC

Chol- sense CUUACCGACUGGAA*G*A*Chol 155
lasi- antisense UCUUCCAGUCGGUAAGCCGHCH G A* GG G+ C* A | 156
PS(12) kGG CHC

Chol-~ sense CUUACCGACUGGAA*G*A*Chol 157
lasi- antisense UCUUCCAGUCGGUA* A G C Cr(rCrpr AxGxG¥ 1158
PS(17) GrCr A*GrGHCxC

Chol~ sense Cy3*CUUACCGACUGGAA*G*A*Chol 159
lasi- antisense UCUUCCAGUCGGUAAGCCGCGAGG*G*Cx Ax GG+ | 160
PS(7) -cy3 CxC

[153]
[154]

[155]

[156]

1 A3, & 30 Ve BF9} 2ol PS modification©] §1+= chol-lasiRNA-PS02]

71-9- Hela Al 3£

|4 ggol Aol Eu A gdskon, b& AEEd

e uptake S 5-S Hol& A0 R g1y}l
o}-2- 7, lasiRNA 2] QFE] 4l 2~ 7}=hol] PS modification®] & 7}&hol ube} A4 ghe

FFe Hol= Ao gl H3d

H] 3}

o1, A samples 5 PS7F 2+ 12, 1774

modification ¥ chol-lasiRNA-PS12, chollasiRNA-PS179] 7} 82 & 33-&

ER = A o5 8915 o, chol-lasiRNA®] PS modification 7] =&

w2} internalized ¥ 1asiRNA 2] ko] Z7138h= 2l o7 22l w9t}

S 7HA A el
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[157]
[158]

[159]

[160]

[161]

A Alel 3: CTGF & oA 58 54

A Al ¢]) 20| A Cy3-labeld lasiRNAE ©]-& ¢t internalization 2! 3 2}, 1asiRNA
=229l cholesterol?} PS modifications 2 % %% 51¢] delivery vehicle®] 1}
F7FA Q1 Al oF glol & lasiRNA S| B2 4 Q1 A3 ] o] 7Hs 3ol
gl ¥ ). 3F A 7F siRNA9] t} %3 chemical modificatione %= ¢ 8= 74 -9,
siRNA 9] 3HA 8- T} 7F A Al 7] A v modification®l] e} siRNA 2] &4 o] o
AaetE Ao ®m 4l A =1k ZF modification©] lasiRNA 2] &40 of] 1] %] =
o ek ¢lol B 7] 9 8to], vt} kst -2 9] 1asiRNA S Hela cell®l] transfection F 5
CTGF mRNA 2| expression H 8}5 =7 3}9] 2} modification©] lasiRNA 2] -7 2}
W o A o] v A= FEks S48

PS modification©| 1asiRNA 2] 3 2} & & g 8ol v| x| = & k2 2<213517]
A&te], vFokdk - % 2] PS modified lasiRNA [chol-lasiRNA-PS(N)]2 HeLa cell®]]
transfection 3+ & CTGF - A 2} 2] 23] o)A 5§88 =433t} =, Hela cells©l|
chol-lasiRNA-PS(N) - A 52 10nM = transfection 3+ 5 484 1+ 29| real-time
PCRE CTGF mRNA ¢ ¥3 A5 S48 qivt. 2 ohs, A3 73 243 Aol
24 well-plate®]] 2.5X1047l 2] HeLa Al £ & seeding 3+ ¥ = 2 & Fof| u}e}
lipofectamine 2000-& ©]-8-3}] 7} 1asiRNA &S transfectiond} S TF. ©] ¥ 484] g
& 9F 5% CO2 incubatorol] A Wl &3k F 2 Al of 12] ¥WH o] w2} mRNA level 2
el g SA4 sk

1 A3, 5 40f e 8F2} 2Eo], antisense 7FEol] PS modification©] &7}k
upe} {2 A G0l Ak A TS B 9o M, antisenseol] 1271 ©]/3¢] PS
modification g %= %) $+ 7§~ F7F9] silencing activity 2] A7} &2 = o)
antisense®l 1771 2] modificationS = ¢! 3+ chol-lasiRNA-PS172] 729~ 5-A =} & A
FEo] 443 FAaste], CTGR o ¢t e oA S35 Ao Vet Al st
Ao 2 8l ¥ of antisenseol] PSi= FH ol 177)] o] &} 2 A}-8-3F= A o] vl = sh
antisense strand®] ~1 ©]/g-2] PS modification- self-delivery S 9 g+
modification & 2 = A @&} 4] 52 s = It & 4o A, ZF T8 =
33] Hb& A3 o] 7} SDE eI

ZF7}=, PS modification®] Z=7}3= chol-1asiRNAS] A7} Al A g 8-&
SR AT AR, S A ol 1 A ol uhE} 1asiRNA 9] silencing activity S
A7) - Al A o] AT} Vehicle §lo] # A 9] silencing s f =38
modification 725 &Hst7] Y5le], t} &3Sk 7]5=2] PS modificationS 28+
chol-lasiRNA-PS(N) -7- %52 HeLa®} $17 incubation ¢+ 5| CTGF mRNA level-S
F7dsto] FAA JA &S v wsklc). o]d, 0.1 uM, 0.3 uM, E 1 uM <]
55 E 7} lasiRNAE = A 2] 3F31 21, MyD88= %4 O & 3f+=
chol-1asiRNA-PS7(3% 4)& t 20 & 3H7A AF2319 ). =, HeLa cellsell CTGF
= MyD88-S 2] © & 3= chol-lasiRNA-PS(N) -2 A 52 317 incubation 3F
5 4841 7F Fl] real-time PCRE CTGF mRNA 2] & A& =451t

#5]
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[162]
[163] [3E4]

[164]
[165]

[166]
[167]
[168]

[169]

[170]

[171]

[172]
[173]

MyD88E FA o3 Sl= chol-lasiRNA-PS72] 3R (U= OMe modification, *: PS
modification, Chol: Cholesterol)

Targe |siRNA Sequence (6" -> 3') A

t Name =

MyDB8 |Chol-  |sense CCAGACCAAAUUUGHCH A*Chol 161
lasi~ antisense UGCAAAUUUGGUCUGGAAGUCACA* Ux U CxC | 162
PS(7) *Url*G

21 A3, & 50 yebd vk} Zo], chol-lasiRNA-PS4 4 A$-oll= 7HE =
F5Ql IuM ol & 9F 55% Ao 2 oA m& Hrell Ve A Xske
Ao 2 LEFY S ™ chol-1asiRNA-PS7, chol-1asiRNA-PS122] 74 $- 1uM o 4]
CTGF2| L& & oF 95% o1/ JAlsh= A& &2 5= A ¥ A &3 74
AA a8 v E Al v W FEoA 7 ?Zxﬂ &£ incubation ¥ ¥ CTGF
mRNA level 2 ZA4 3t Aol A=, PS127} W& R 7 A& 4o
CTGF f A #}2] 23S oA 8l= A 0 & EF U] chol-lasiRNA-PS17-&
transfection ¢+ 7 -9} v} 27X 2 =& 5 = (1uM) ol A incubation §+ 7 -§-ol] A4 %2
50% A5 AR A g Jol] 2h] RobE Ao R Gy o YT B
9] PS modificationS %= %) 5F= A H.UH= delivery 2] %-7F%} silencing activity 2]
7k Ao U?}E Z 31 PS modification 7] 5~2] & A 37} & @ S kel st 4=
AAT}, L3 MyD88-S 3 4] © & 3}+= chol-lasiRNA-PS72] 7 $-oll = CTGFO
o g+ xﬂ X} A mEo] A YEFA] eFok, ep-lasiRNA -2 A 50l 9] §F
SRR wE AR 7} AY] A Eo] A o= oo] e Belst 2= 9l o)),

T AR AR

Aol 4: QFE] Al 2~ 7hek Zo]of] b CTGF & oA &8 A

=

B dhgof] whE AL X‘H SFE] Al 2~ 7he 9] Zo]o] uhE CTGF e A
B8-S A 8te], TU 3 16nte] Al 7here)] 31nt QFE] Al A BEE= 21 ntd]
CFE] Al 5 £33} e] cp-lasiRNAE TH= - AS549 Al 32550l A 2] 5F3A

<cp-lasiRNA (CTGF) 31mer>

cp-lasiRNA (CTGF) Sense : 5' CUUACCGACUGGAA*G*A*chol. 3'(A @ H &
163)

cp-lasiRNA (CTGF) Antisense 31nt : 5’
UCUUCCAGUCGGUAAGCCGCGAGGGCA*G*G*C*C 3' (A € H 3 164)

<cp-lasiRNA (CTGF) 21mer>

cp-lasiRNA (CTGF) Sense : 5' CUUACCGACUGGAA*G*A*chol. 3'(A @ H &
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[174]
[175]

[176]
[177]

[178]

[179]
[180]
[181]

[182]

[183]

[184]

163)

WU =: OMe ¥ 3, *: PS (phosphorothioate bond)

cp-lasiRNA (CTGF) Antisense 21nt : 5' UCUUCCAGUCGGUAAGC*C*G*C*G 3'
(FEW 3 165)

=, A549 Al EF(ATCO)ON 7] AEAE & 2H2 A Ao 19 2 e
transfectiond} A L}, A Al o] 29} 70| incubation 3F 3, 24 A] {F 3] real-time PCRZ
FA F A2 mRNAS] dl H & SA ST 7 23] vk A3 o] H b1} SDE
%= 6] YEFH AT &= 6 (A) 21 mer QFE] A~ 5 ZH= CTGF 324 cp-lasiRNA 2]
A A £&E, (B)= 31 mer FE] A5 2H= CTGF 34 cp-lasiRNA 9]
FAA A &S YEFALE A A4 19] o] E o] 83513,

5 69l YEF vl9} 7o) transfection} incubation F.¢1] A4 31nt antisense S
Zb= 74 5-7}F 21nt antisense & ZE+= A 9RO U & 34 A2 A 282
R =, 2 g o) 2 S AHEAFE 1900 WA 31nte] TRk 2 o] £
antisense 7?%8 zh= AWAE el Yzl o] 7hsstal o] & o] gt EA o=
T4 FAA A 7F 7 T, 3Intd o] & 2E= 7 9-7) 21nt 2] antisense H.T}

U 28428 34 A JA 7} 7 Eol el At

2 Al o] 5: CTGFE 34 22 3} cp-asiRNAY] in vivo &5
CTGFE %4 S =& 3} cp- a31RNA/] in vivo 418 =35t #H :rL

)7 01 7\1 A Alofe] =g glo] &8 alw & d QL Elo] =2 J’]T 144 T4l
St 34 {- A A knockdowns A4 ™4 3t} (Karen et al., 2014; Sisco et al.,2008).

& of| ol A = &l J) 3 Yol] A2 t}E CTGF cp-asiRNA 2] 9] &ol] u} &

2} silencing& A €3 T 18] A & 1.0, 0.7, 0.4 == 0.1 mge] 4714]
o] cp-asiRNAE- & 1] of] 2918} a1, 24 A1 7 3 A} 39l o A 1] -
AL A ES 2338190 Tl CTGF mRNA 4=3-2 8¢1517] 9] 8l quantitative
real-time reverse transcription PCR(qRT-PCR) %41 & 423 3} v}

1 AT, 5 7a0l] YR uEef o], cp-asiRNA ] 3] W] 12 &
oA o 7JHg %A § A7 silencingS 551 28 8Hol5}g]
2 AME(SCO)H cp-asiRNA(SA] RO Z ALEH A5
cp-asiRNA)(1 mg/injection)™= CTGF mRNA 2 A A 7] A]
cp-asiRNA?] 2] gt 5 0] 4 knockdown 33+ W] A} 72A1 3 3 3% 2
WAJ o A & ZFQlE 1T}, & 7bol] Y ERH ule} o] SC cp-asiRNAE A €] gt
AW E(1 mg/injection) #} B] 113}, cp-asiRNAE A 2] gt A Z-of| 4] CTGF & 2 2
A A 3 A7 I E AT} Western blot -2 Image] software(National Institutes
of Health, Bethesda, MD) & A #3}3} 9131, GAPDH: 259 AEESE FAH 0,

)3 W) FAF F cp-asiRNA Q] ¥ & A Z+3}317] 918te], Cys.57F B4 €
cp-asiRNA(100 ml from 0.1 mg/ml solution)E A )3 W] =3} Az, 641+ H, &

12 >%

hk
~J

—HLr_N_

S

1 A o

S

RYAS

=
=
W

= o

A

mﬁi
-
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[185]
[186]

[187]

[188]
[189]
[190]

[191]

3] o) A 9] cp-asiRNA 2] -3 & Laser scanning confocal microscopy =

2418} h(Scale bar Y4 1 mm, **P < 0.01 compared to the untreated skin sample). ~L
A3}, 5 7ol vhebd vfsk ol A} 9l 4 W% Aol E AT HF )

L EFS 01, o] = cp-asiRNAZF Al £ 2 g 34 o0& AL a1, in vivooll A 72 gt
F 2 A A} silencing©] F w2tk A& o] &)

CTGFE F A 0 E Bhi= cp-asiRNA S| b2 2ol A 2] 34 7714

6
3 7
?H%z] W CTGFE 34 2 & 3= cp-asiRNA Q] 4] FA2 A &3t &

gH13l7] Y&l ol CTGF cp-asiRNA(M AW & 151 2 1529] 72
Aelsta 4 FAA A 595 #2453 th CTGF cp-asiRNA 8ug<
2] A W] 5=A}(intravitreal injection: IVT) 2 5] S}aL 2 H== 45 F-of] Wa}
A 2~ % 3)(RPE, retinal pigment epithelium)E 2] 3l 34 7 A} CTGF2]
kA vk g B A eIt} B4 A3 CTGF cp-asiRNA 2] A g]of] 2] & 3% 4]
F A2} CTGFS| @i kgl o] of x| ¥ = Zlo] &<l ¥ At 8).

2l Al & 7: Choroidal Neovascularization(CNV) 2.2 4124

Abghe] CNV 9 ﬁ‘i‘l—z_—l]?l Aok b g 8 3 A A Sk o] A <l
R EAlskE 5 CNV 29 glont, CNV 2 o] 5= 2 9191 Bruch's
membrane ] 3G -& 5%k M| 7F4] 5 & CNV X @ (laser induced, surgically
induced, genetically engineering)®] =2 A}F-8-%] a1

2N 3} v-9- A (rodents) 2] laser-induced CNV X2 & O] 7}4 v w3 =2 =77}
ZpaL g A7) 7F g2 Pl ol ke Bkl A ] oECNVNEJ/]JZUH]f*’-—
ol &%l i, Aol kAL, Bl E-0] A 7tolH, & A A} oF &2
aE4 5o Aol A 7HE H sk Al 1ol ! Jaser CNV K2 2]
43E CNV 37-7]9} vy 7] ko] A itz Ao, AR e | okt ef
FAd ol 7HE uhE FEE ATA =AY A FRIFole dilol A
| A] laser CNV W& o] 412 Abghe] et %ﬂ?}ﬂr 74 AbshaL oF &9
712 o= FofstthE o o, AV 2 RdE ARt A A A=
A8 A g7t ofe g dA o] vt 44 laser CNV 222 CNV 7] 7+
A A & 2o, 7hA ) QIR A Al SR QIS vhE &5 3 H| 1L8 A laser
CNV B2 0] A4 & A Aet7] o] gaL, A7 A7 Bl & ARgsto] Al d A
A= A A FRrIFojE dale] o] Hat whe-220] CNV 29 2} 1] nl 3

& o] gloh(P. S. Bora et al., "Immunotherapy for choroidal neovascularization in

AQ

=
—|~

a laser-induced mouse model simulating exudative (wet) macular degeneration.," Proc.
Natl. Acad. Sci. U. S. A., vol. 100, no. 5, pp. 2679-84, 2003. 2 H. E. Grossniklaus, S.
J. Kang, and L. Berglin, "Animal models of choroidal and retinal neovascularization,"

Progress in Retinal and Eye Research, vol. 29, no. 6. pp. 500-519, 2010.).
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[192]  webA, B o) A= CTGFS ¥4 0 & 3} cp-asiRNA7} CNVol| 1] X]=

ke elst] Y&, vF5-29F 29 laser-induced CNV F.&-& A A 5131t}

[193]

[194] A Al o] 8: CTGFE #%] © & &}i= cp-asiRNA 2] 7}-9-2~ CNV modelol A 9] & %5

[195] CTGFE 4 2 2 3}5= cp-asiRNA 2] wet AMD X 2 535 13517 13
Q- 2~of go) A #2131 7]4E o] 83 laser-induced CNV 2. &S AL-8-31 ]
aEAEAE T3

[196] 8 ¥ 4% C57BL/6 "}-5-2F o] &35}o] @ o] A 332 31(150 mW, 100 ms, 125

um)E A A8 F(day 0) =-A] CTGF cp-asiRNA(A D H E 151 2 1529
A7 D 2ugd dug T 7HA B O 2 7 1ulE F2l AU FANintravitreal
injection: IVT)3} It 2T 2= o] ¢+ §- A A= EfASHA] 2+= cpLucs
TALSE 1358 AFE-3FA T 7Y F(day 7)° isolectin B4E ©| &34 CNV & A&
T3¢l a1, B= CNV Y confocal image s S Imagel software S ©]-8-3 4] CNV
volume s = ﬁzq sho] Bl Lttt 21 A d), 5 9ol LERd B9} o], w2 wet
AMD E 2 o] A5l CTGF cp-asiRNAE # 2] & B.& 1550l A laserol] & g CNV
dheho] g b 0 2 A& ¥ QU

[197]

[198] A Al o] 9: CTGFE #2] 0 & 3Fi= cp-asiRNA2] P CNV 2o A 2] &5

[199] CTGFE %4 © & 3= cp-asiRNA 2] wet AMD X 5 835 A" 24| 7]71o]
71 E2o A golaly] 94 8—1,*33 T+7! Brwon-Norway(BN) el & o] #] 3531
CNVE 53} t} BN P& o]-&3Fo] dlo] A #-8-31(150 mW, 100 ms, 125
um)E A A g F(day 0) f/\] CTGF cp-asiRNA(XM € % 151 2 1529]
AV D E Sug} 10ug T 7HA 502 ZF 1WE f-2 AW S=Al(intravitreal
injection: IVT)3FSI T}, 14 2(day 14)°] isolectin B4E- ©]-8-3l| 4] CNV A&
T3¢l a1, B= CNV Y confocal image s S Imagel software S ©]-8-3 4] CNV
volume s 5 ﬁﬂ SFATH 2w 2 2+ 10ug siLucs 13 A} 15=

o]-&stAtt. 1 Ay}, 5 109 YEbe vlek o], H wet AMD S ol A CTGF

cp-asiRNAS A 2] 3t 150l A oF 529% ©]/32] CNV 2 A & 7| &kl =] ¢l o,
A X = CNV Al A3 Hol= B =2 58 5 Wl st

[200]

[201]  AA e 10: CTGFE ¥4 0 & 8} cp-asiRNA 2] 713} Al-f-Zof v 3
ol a1} el

[202] G A D Iy o] ¢ e A o ]l 5 skl et
A 5-Z(subretinal fibrosis: SF)¥} CTGF2] A #AA S S 3517] 98 dhs}
Ards FEgvbe-29 72 A WE CTGFE %4 8= o=
cp-asiRNA(A EH & 151 2 1529] 714 EhHE F o 3to] CTGF cp- a31RNA°ﬂ
o &l Wutet Al frgo] ol ¥ =A & gl vt Wuter A2 ol A -
w21}k 4] Al & #H(laser-induced choroid neovascularization: CNV) X2 &
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[203]
[204]

[205]

[206]
[207]

[208]
[209]

[210]

[211]

- 5=3F3 31 CTGF cp-asiRNAT ¥ % f =3l
Al(intravitreal injection: IVT)3} 1 &1 2= o Wu}sl d 75 HAl o] A E
grelst ol CNV T of wehsl o “—}3} AFEe gelstr] Al

Zol &
CTGF cp—as1RNA/] 5 Oﬂ /] ﬁﬂ ettt A3 S 7
FASATHE 11).

2 Ale] 11: CTGFE %4 O & 3}3= cp-asiRNA 9] 44 Spubd A o~
oM A5 5 @?

CTGF cp-asiRNA(3E 59 A E€HZ 166 2 1672 Q7L = A EHE 168
21699 A7 Ehe £ FebhAd A ma s Flsty] A8 vhg-22ol
dol A #5311 7| &2 o] 8% choroidal neovascularization(laser-induced CNV)
FAlS ALESt a5AIE S TRl

[3£5]
2| AHE U PS HEE 1asiBNAS TR (UE: OMe modification, P: Phosphate,
f: 2° -F modification, *: PS modification, Chol: Cholesterol)

cp-asiRNA [Sequence (5 -> 3') A
<

CTGF  cp-|sense CEUUTACTCGTACTUGTGAT AxGrfA* chol 166

asiRNA-1 |antisense PUTCUfUCTCATGUECGTGUEAATGCECGICGTAG | 167
TEGTCA* £ GH £C*C

CTGF  cp-|sense CTUUFACECGTACTUGTGATA*G* fA*chol 168

asiBNA-Z2 |antisense PUfCUfUCECAfGUECGEGUTAATGCECGECGEAG 1169
£GG FCHAFGAG

859 © 7 B6 vk 5 o] &5t o] A 34-3-31(150mW, 125um, 100ms)E

AN S F =4 0.25ug9] CTGF cp-asiRNA-13} CTGF cp-asiRNA-2Z 13] F-2] A
TASF T CNV 52 7Y 3, Isolectin B4 94418 -3 CNVE 9138 a1
Image J softwareZ ©]-& 3] 4 CNV volume-2 =4 5} Bl ul ¥4 819t}

A A3}, CTGF cp-asiRNA 9] A 2] o] 2] 2] CNV volume©] 9 4] & &
sl Blo] el E ATk 12).

A o) 87h5
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A7 9
[d7-3 1] Agt 22 A Q1A Connective tissue growth factor, CTGF)& .4 0 =2
3= RNA B34 & fadio s ¥k =914 34 A (Age-related
macular degeneration, AMD) 2] ol == X 58 oFet A E=Z,
7] RNA 5384 = 23 22 A4 AAE 29 5= mRNAS) 41 4 <l
QS Egheh= e Al 7hehat, A7) QEE[ Al A Ve AR A A S
_]

o] . —_ 1= -1 s

A7) QbEj Al 2 ZheRa) A2 7heRe QP Al 2 ZhERe] 5t et 3 Al
7hehe] 3 o A EHE S A= A S SR st 2 E

%473 2] A1l ofA, A7 kel 2 7heEhe] o) i= 16 WA
RInt( U LEH =)0 A 5H SR sk A=

[ 3} 3] A1kl ol A, 7] QEE A2 7he o] At 224 A QIALE A of =
mRNA 9} A H Al U J & 2313t g of dol= 16 WA 31t
A& EHoRE o= 2 E

773 4] A1ake)] glo} A, A7) Al 2 7heke] 2o = 13 W A] 25n1Q] AL E o=
St AL

[7 % 5] Al18kel] lo A, 4F7] RNA 34 3= CTGFE 3% 33= mRNA ¢}
AR AR AR S 3= 24 WA 121nt Aol o] FE| Al Theb A
7] QFE] Al 2~ 7FE 9] CTGFE % 3F= mRNASF g H 2 Q1 U7 o o 1}
SRA AS FAeHE G9S 2= 13 A 21nt ol o] Al vteo g
TAEE A EH o= st 2=

a6l Al Sl A, 7] bEl Al Zhere] Aol = 21 WA 31nto] Az, 4]

AR
1o
P!
—
Q
T
i

741 7] A 18kl oA, 4F7] RNA 234 = A7) oFe] Al A~ 7}
] &

A 5H= mRNASL B A Q1 o] Aol 7k 19 WA :
Zhebat Aol A e vl vhe g9 S x8kehs A S 5 R g
ZAE.

[ -3 8] A18kel] QoA g7 Az~ Vg A4S 1,3,5,7,9, 11, 13, 15, 17, 19,

21,23, 25,27,29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61,
63, 65, 67, 69, 71,73, 75,77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101,
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133,
135,137,139, 141 % 14322 7 A H oA Al =3l 5H 0=
st 24 E.
[ 73} 9] AlgErell oA, 7] A2~ 7FeE A
oA AEEE RS 5 2
(7 10] Aol ol A7) etel Al
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58,
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[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

(7478 17]

[7d7-8F 18]

60, 62, 64, 66, 68, 70, 72, 74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100,
102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, 136, 138, 140, 142 X 1442 FA ¥ o AElE = FlS EH o

she 24 2.

A103Fell Aol A, 7] QFEI Al 2> 7hehe A & 50,52 2 548 T4 F
ol A MElE = RS 5 oR = A E

A1l § °V1%]RNN%%ﬂ%H%%,4W£wﬂﬁﬂﬁg%;
AAWMET 519 5290 /1AL E A EW S 53 549 Q7Moo R
T/ H ol A AEE VI ERE 2 o] Tk At B Ak R

o] FoAZ A& EXH SR dh= 2=

A1E WA A28 5 o] = &k 3ol 9lof A, 7] RNA 534 = 3}8H4
HE S zotali= AL EHOR I 2=,

A 138}l o] A,

7] BpshA WS tpS o2 A ol A AElE s o] de
E3tete e 5 o= st 2 &

TEUQE S W & T2 2 BA YA oA -OH7] 7} -CH3 (W '),

-OCH3(methoxy), -NH2, -F(& %), -0-2-1] & A] o] & -0-3Z & H (propyl),
-0-2-1 & §] ¢ o] €l (methylthioethyl), -O-3-0} 7] = Z 2 Fi=
-O-3-tudotn] mZ 2 A ' X5
T E U QLB = W F(sugar) T2 AT o2 A2

8| Q| = A 3lo] EZ A 2 E| Qo o] E(phosphorothioate),
Hel =¥ o] E (boranophosphate) ¥ = W E X A Y Y| o] E(methyl
phosphonate)Z H 3
PNA(peptide nucleic a01d) LNA(locked nucleic acid) ®=+= UNA(unlocked
nucleic acid) @ e} 2 2] H&,; 2

ZYAH S E= /(1]4 2] & #glo| = A3l
A3eel oA, &7 2Fok2 MY E 7] RNA S5l A 2 WA
1719 w492 1:459] EAEFOE MEo] IATRE|Qo|o]ER

A gk o Q= A :
137kl Q1o A, 471 Btek4 MY 2 47 RNA 53
1770] w2 QE = IAFH o] E Mol AT ZE|QO|ER
‘ﬂﬂﬁ%%ﬁ%éﬁgia%iﬁg
137l Al A, 71 3182 W2 A7) RNA 15 8HA o] 4 12 W A]
NﬂA% Hl QB =] EAF o] E Mo X2

2 7hs F 2 WA 177119
Qofo] ER X FE o] 9=
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2 weeks 4 weeks
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. HSP20
140 -
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E2 00
¥
8
sa.?é 80 -
'
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E B e
o3
s §. 40
Ko
20
O o IO, SO DO,y
Control CTGF CTGF
cp-asiRNA  cp-asiRNA
2 weeks 4 weeks
[5=9]
CS7BLIGY
Blayﬂ Day?
H
I i
Laser Read out
800000 -
CYGF op-asiRNA VT gf\ls?g::?nga measurement &"
E * <0.05 vs Control cp-agiRNA,
Control CTGF CTGF =
cp-asiRNA cp-asiRNA cp-asiRNA @ 600000 -
(4 ug) 249 {4 ug) = *
i o ¥, 2
S 400000 - *
-
Z
i 200000 -
0 L )
o 0@ W@
U L g
o e
< <
o o G.‘Q(' o

[5=10]

Brown-Norway (BN)

Day0 oay 14

Read out

(B4 stalning
CTGF cpesiRNANT CNV volume measurement
Gontrol CTGF CTGF
cp-asiRNA cp-asiRNA cp-asiRNA

(10 xg)

(10 ug)

(6ug)

* <0,05 vs Control cp-2siRNA
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o d7 421
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{4 pg) Collagen |
Staining
14 days after IVY
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189000 + W Control {14 d after IVT)
140000 BRCTGF cp-asiRNA {14 d after VT}
125000 * P<0.05 ve d7

100000 4
85000
68000 4
A0000

23000 4

Day 7 Day 21 (after laser}

3’ -chol /8daAcauUCAGCCAUUC-57
5 - P—UCUUCCAGUCGGUAAGCCGCGAGGGC%{%%S‘C- 3

§P<0.05 vs d21 Control

3/ -chol /A€aAccucacecavuc-5-
5’ -P-UCUUCCAGUCGGUAAGCCGCGAGGGEASG3

Red: 2’-OMe modification
Blue: 2’-F modification

*. phosphorothioate bond
Chol: cholesterol

P: 5 Phosphate

0.25 ug

Control
B CTGF cp-asiRNA

*P<0.05, vs Control
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