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(57) Abstract: The present invention relates to asymmetric siRNA for inhibiting the expression of SNAI1 (Snaill), and a use thereof
and, more specifically, to: asymmetric siRNA, which comprises an antisense strand comprising a sequence complementary to mRNA
encoding SNAII, and a sense strand forming a complementary bond with the antisense strand; and a pharmaceutical composition for
preventing or treating fibrosis or cancer, containing the asymmetric siRNA. The present invention allows the selection of asymmetric
siRNA which modulates transcription factor SNAI1 (Snaill), a key factor of EMT closely related to tissue regeneration and fibrosis
and cancer occurrence and metastasis, by functioning to inhibit the expression of E-cadherin, and allows chemical modification so that
cytotoxicity caused by a carrier is removed and more efficient inhibition of gene expression iz vivo is enabled, thereby being effectively
usable as an agent for preventing or treating fibrosis or cancer.
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U FAHeR 47 Az 7bee I T 35 i 510] a1, A7) kel Al
7hehe AW F 92,100 = 10191 AL B o= 3 5= 9] o1}, o]o] A eH] =
A& ol vl & vbghA s =, ] Al 7S A d RS 510]
QFEJ Al 22 7heh-2 AWM Z 100 3= 1019 A& S o2 3 5 9)

< Lol 9lolA, 71 siRNAS] Al 7hHef HEi= QEE Al 2 7hHeh2 sl o] 49
3} 814 W & (chemical modification)& X &3H= 4& 5 02 3 4= Qi)

AREA Q1 siRNA= E 20| E M E 420 o8 & 5348t H 2 A%
5o ol FE A EHE T o glal defo o] whE Waf H A
F A 9ol RNAL =8 A SE &g dgdat=d ol gol Ak A4 in
vitro 1€ 2] 7 §- cationic lipids ¢} cationic polymerss -2 ©| % §t =& 589
delivery " o] @Wol 7fekx] o] AT in vive2] 74 -3-0ll = vitro‘i%o o
AEHESIRNAE AEetr] of gar, AA el EAlehe vhadsh bl =2
Fz 2ol 28lo] siRNA A &4 0] Zhadhi= A 4 o] St
olof, & g A& H A siRNA -0 3482 M]3 9] ato] 'HE 9
AdA] glo]l ol Al ) A& T = A& At s 7k
T-Z A (cp-asiRNA)E 7l -3} Sl T
Hodbgof] lof A, 7] Al 7he Bei= QEE] Al 2 7 efol A ﬂ@xﬂn HEY 2
o2 A ol el s o) 32 2 o 2 EECASRSRE
g z0] 20 A 9 X ol A -0H7] 7} -CH3(H El), OCH3(methoxy) -NH2,
-F(E ), -0-2-v| E-Al o & -0-3Z 2 & (propyl),
-0-2-1| € ] Q of €l (methylthioethyl), -O-3-0} 1] ;=32 2 |
-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 2] ¥ 3; 2 <14}7](phosphate group), ! 4
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3}3t = (lipophilic compound) 1= A| 3 3 5 Elo] = A3
[65] B kg ol 9loj A, A7 2174 3} 3t=(lipophilic compound) & # 2~ H &
ExeE B ek 107] o] o] A At o2 A el A A E e = /i%
Ex o =w o vt vt A= FH AHEQJ] AS S SR S o
ool A ghtx = A& ofth
[66] ool A

o] AN ofo| A, 47| 3}ehA MEe A b mis otEl Al A vhE =
27 o) wEHLEHE W & e 2 vhA %’47‘4
-OCH3(methoxy) 3= -F(EA4)E X 85 = ¥, Al 2~ 1= QFE] 4l 2= 7hefol A
10% o172l w2 Qe = Aol EZ:EEQQ.@]O E (phosphorothioate) = ¥ & ;
Az 7here] 3 whvko]l el ~EE AT s QRE[ Al Zhere] 5]
?12+71(phosphate group) 23 5= At} o] & =3l siRNAS] A A W HEA &
FAAZ vk & ] 2' §ha 91X o)l 4] -OH7] 7} -OCH3(methoxy) &
| A 72U QE = Aol EAFFEE| Qo] ER MK
HiEs el e AP S £ o AL, FHHE 29E Eoﬂ A
AdsHA B oM A FE W siRNAL] AE-S go]3HA & 5= 3l
[67] TA A2, Al 7 B Qe A 2 7he 5 27 o] o] W E Eﬂ CEHE=W
T29] 2' ¥4 91X A -OH7] 7} -OCH3(methoxy) W= -F(E 4) & X $hy] =
A Al 2 L= Qe Al 2 Tl A 10% o) /d-e] W el S B = A gl
3 25 2 E| Q.9 o] E(phosphorothioate) = ¥ &; L 4l 2 7}eho] 3" detof
Y 2 E Ao R A E Tl AE g sk ol el ME S et ¢
A
[68] FEHALHE W & -2 2' §A Ao A -OH”] 7} -OCH3(methoxy) =
2 3hE = A3 #dste], A rheke] 5 g Y e FEULE = W &
T-29] 2' ¥ Yl Aol A -OH”]| 7} -OCH3(methoxy) = *| 3H2l 4= It} HEgh Al
7he o] srdvto A 3 ek ko 2 o 0] 2 'hA ] Aol A -OH” |7}
-OCH3(methoxy)= *| ¥ 2-0-1| & 7 £ #| 2. A] =(2’-O-methylated nucleoside) 7}
AL L= ndsA o x3hd = gtk A7) Al 7he el A 2-0-M E
] & Al =(2’-O-methylated nucleoside)”} B] ¥ & 7 & QA =9} nloh =2
23 = Ak 371 A2 Therell A 270, 370, 470, 570, 670, 770, 870 144
O-HE FEU A =T A E Y oA =9 ait 2 3k 40l Y]
7heroll A 27-0-H 9 i 2l QLA =7 Al & 5o 270 o)/, 370 ol 4, 470
,57]] o]/ﬂ— 671 ]/\1- 770 ]/\1- 87N ]/\1- 2-87)] =87 =48 4= Qi)
}7] oFE] Al 2~ 7heERe] 5k ctol| 4] 3 bk whgko & 220w e
] Al =(2’-O-methylated nucleoside) 7} ¢15-%] fo= 0| A &2 0 2 s gH=]
I Atk A7) el Al 2 7 e A 2-0-W Y FE UL ]E(z' O-methylated
nucleoside)”} Bl W & 7Z 8| QA =9} 3 EH?-_ 38t = Qi) A7) oFel Al A~
7hetell A 274, 374, 47H 570, 670, 770, 87 A4 4 2-0-v € 2 LA =7}
HH Y 2| QA =0 a2 339k = Sl A7) FE Al 2 7he ol A

f

l

_":‘I_
AyA

[\
UQL' mlﬂ

>~
o Iy

A 2
17

(o]

>

[69]

O

="
gl

P



WO 2020/122534 PCT/KR2019/017332

[70]

[71]

[72]

2-0-ME frE A QA BT ol & =0 27) o4, 37 o), 470 o1 4, 57K o1, 670
oI/, T o1/, 870 o178, 2.1 EAE 4= Tt
TEULEE Aol XAFRE| Qo ER S MYt st Al
Zherell A 2ol B2 8 LBl = Abol €] 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 10%, 75%, 80%, 85% 90% = 95% ©l7d©l

EAEZE| Qo ER A E 4= qlu}, A g-of upebA, A2 7l A
o] By EH QL E| = Alolo] A3 AR (100%)7} EANZE|QOoER Wy
T A

71 OPFA A2 7FE o) A gho] B2 2 L E = Aol 2] 10%, 15%, 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 10%, 75%, 80%, 85%, 90% == 95%

ol/go] ZAFRE| Qo o|ER W E 5= T} - whefA, Qe Al
7hetel| A go]l By S LE = Ako] &f A3 HH(100%)7F
FEAZRE Qo o|ER A E 5 9t}

vl A S A =, 7] Al 7h e 1] 9] (a) Al (HE TA " oA AEie
ol L= shifolar, QPR Al 2~ ZhERE 8h7] o] () WA ()= A el A e
o= syl AL S5 o= 3 4= gl
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[73]

AE (5'->37)

(a)

mCCnGAnAGnCCaACnACniCrml*G* /cho 1/

(b)

nC(2 ~-F-CinG (2 -F-L)mh (2" -F-OnC2" -F-C)nk (2" -F-Cink (2" -F-C)nG (2" -F-
C) #mll* (2 -F-() */chol/

(c)

nC* (2" -F-C) #nG (2" -F-A) ma (2" -F-GnC(2 -F-Clmh (2" -F-Clma (2" -F-ClnG (2"~
B-C) *mll* (2" -F-G) */chol/

(d)

nC*mC*mGmank (2" -F-GmC (2" -F-C) (2" -F-4) (2" -F-C) mhmCrnGrC*ml*mG*/chol/

(e)

Gl Und TnlGnATndUnlCrmi*d*/chol/

(f)

nG(2 -F-Dnl (2" -F-Dnd (2" -F-Dul (2" -F-Oni (2" -F-Dnd (2 -F-Dnl (2" -F-
C)*mh* (2" ~F-4) */chol/

(&)

G (2" -F-1) #nl (2" ~F-nd (2° -F-Dnl (2" -F-GmA (2° -F-Dma (2 -F-Dnl (2~
F-C) #mhx* (2" -F-4) */chol/

(h)

wl*ml*nlUnUnd (2 -F-1) (2°-F-1D GA(2" ~F-1) mAnUnUnC*ma*mi*/chol/

(i)

mGnlmUnlAnlnUGAnUinUnlnCd* 42 /chol/

&)

P-CAGCGUGUGGCUUCG*mG*mé *rll ¥

(k)

P1C{(2" =P~ G (2 -F-ChnG (2" -F-nG (2" -F-D G (2" -F-Gnl (2" ~F-Nnl {2~
F-ComG* (2" —F-G) *#mh* (2" -F-1) *m

P-mC (2" ~F-4) #nG (2" ~F-ConG (2" ~F-MmG (2" -F-DnG (2" -F-GnC(2"-F~
Mnl (2 -F-CimG* (2" -F-G) xmhx (2" -F-1) *nG

(m)

P-mC# (2" -F-4) #nG (2" -F-CInG (2" P~ mGolnG (2" -F-GmC{(2* -F~
1) mUnCoGrmG*ma *mU *nG

(n)

P-TUGAATAUCAATAAmAnConlnGmUmAmCrnd*ml *mé *nl*mi

(o)

Pul(2"-F-DnG (2" -F-&)ma (2" -F-Umh (2" -F-UnC(2" -F-Hni (2 -F-Dni (2"~
F-8)mh (2" -F-C)nll (2" -F-Gnl (2" -F-AInC (2" -F-4) #mll* (2" -F-4) #nll* (2" -F-4)

P+ (2" -F-1) #nG (2" -F-A) mh (2" -F-Dma (2" -F-DuC(2" -F-AmA (2" -F-
DnA(2" -F-Hma 2" -F-Cnl(2" -F-Gnl (2" -F-4) nC (2" -F-4) *nll* (2" -F-
&)+ (2" -F-4)
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[74]

[75]

[76]

[77]

[78]

[79]
[80]

[81]

[82]

[83]

[84]

() | PU* (2" -F-1) *¥nlmdmh (2" -F-Mma (2" -F- (2" -F-C) mimA (2" -F-

D i AnColnGnlUndnCnd *ml *mh il +nd

{r) | P-UUGAAUAUCAAUA A *mCHml *mG 1

(s) | P-ml(2"-B-U) GA4 (2" -B-U) 4(2'-F-U) (2" -F-C) A& (2" -F-U) htd* (2" -P-C) (2" -F-
1) *Gxl

A7 Aol A = EAFE R E] Q of o] E A 3 (phosphorothioated bond), m-<
2'-O-" € (Methyl), 2'-F-i= 2'-3F 2 Z(Fluoro), /chol/Z & & 2~ H &, P-&=
5'-<14}F7] (Phosphate group)E 2] 7| gHT}
ol S v et A=, 7] A2 7heES 7] 39 (o), () 3= ()l H, ebE Al 2
7HEE 371 39 (0), (p), ) B )Y A& S22 T 53
7H abEA SHA =, 2 O] siRNATE 3H7] 9] Al 7}‘4 el o]'ﬂ Al 2=
oo 748 T AR AS 50

_,4
Eo

A& ot} Al 7he A7) 359 (e) B QFE] Al 7}

A71 3G (o) B FEI A2 7he A7) 39 (o), A2 7HE 3] 39 (o) B
SFE Al 2~ 7her 7] 9] (), R A2 7S A7) 9] () B QFE A2 74 A
%9 (s).

g of] Qloj A, A7 QFEl Al 2 7her o] 5 ketof] Q147 7F gk 7l WA A 7N
AjtE g o, o]of] AlghE = A ol T}

E g o T2 Ao A, A 7] siRNAE X386k A /3o oWt E= A58
oFsl A E-of T3t Aolt)

Bk of] Qloj A, 7] A -8k Wurshd §-38), wlAd f-8), Hd -8l
AR B A FEA S 507 T 9l oy, o] Adky] A
gou EMT7} #oldt= o2 d# 3l A F3le W EE A58 2AHEE
Al gkglo] A& 4= gl

ol o T2 B o) A, AF7] sIRNAE 36 oFo] oHh iEi= X858
oFsl A E-of T3t Aolt)

g ol Qloj A, 7] & Hl Y, e, Ao e A AU AE
570 = 3 9l o, ofof A|ghE = A& o}, EMT7} ol sk 3l &=
ol ko] ot = X 88 ZAEE A Eglo] AFET At

A7) ke A BL F G A ESl SiRNA o] 9o F=7FR kA 814 o 72 38
7hsdt GAE 1F ol 23t AT 4 qlTh FAs A o= 58 7t
A= dg e fFaAdNT T Y H Thsstel ok sk, A, da g, FA A,
F Ade drERZ Gol EdAE o FAE o L o] E
AR S AN T 5 ol g Y-S E35tste] AMEE 4 9lar, H e uhe)
GatsbA|, S, QA 5 oE S HUHAE H7Ee 5 ok g 5 A A,
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[88]
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[91]

siRNA 2] Al-gof 3

}7] siRNAS] & 50

E»

[93]

siRNA 2] Al-gof 3

= A2 A

Ay
s ol

A&l

[94]

» K

T do

[95]
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[96] ol s}, AA| o & F-olo] B g3 1L A8 ArgelarA) gho), o] 5 A Ao =
QEA H w2 oAsly] Y3k Ao g B dhgo] Welyt o] 5 A Ao o) o
Aty = Ao R A A k= A ddANA BT A 2S 7 Aol Al
Doy A A s Aol

[97]

[98] A A4 1: SNAITS #4072 3= RNAiI 5% o] = 7}et el Al ¥7) 432
ot R 7!

[99] SNAIIS % & o & &&= 31 &89 RNAI (ML - 538= o= 7Fdo] a4l

WAHE StE 7] 8l SNAIL A2l o gk A A A4 5 asiRNAE

U] 2R8I T asiRNA 7232 A REA © 2 oF 2 X1 siRNA S} Hlalsho] A =2 th&

secondary structure, GC contents(%), 5' end stability difference 52 7F<] 3l )

O] ]:]]—XJ (1)_] siRNA q X}_O] 3L E_:Lal,g_ /\]‘_Q_'C:;],Cq a51RNA9] ol 7] 1 ol ,Q_

tapelet= 749 A 2 319 asiRNA S| HlAhle] thi of 2] & = qlo. whehA] -

A2 asiRNAT oF 23 -2 Wi o 2 %188} 31 T} NCBI database A A& -3

SNAIl F A} A 2 & & 53 tHmRNA accession number: NM_005985).

T=AYE 5] mouseet FFEA S THA = A7 A D 71T 2 E homology

100% S H.o|i= 97] /\1 d-& §4 Mgl 3 antisense strand®l] 4] seed region(5'
71 2H-8H Q714D F)s A9 g Foll A 9] 17] 2] mismatchE & -8-5F=

A7l MG gk F7hE H ko] F 43%9] asiRNAS U1 AFQ] F OliX

Inc.(Korea)©l| 4 10nmole scale = 34 3131 T}, &4 A asiRNA+= 95°C 5%, 37°C

253" incubation ¥} -& 7 | annealing 3} 91 31, 12% Polyacrylamide Gel

Electrophoresis(PAGE) - ChemiDoc UV transilluminator(Biorad)E %3l QC&

8t Tk

[100]
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[101] [3%1]
SHAILE EA SR Bt 4352 asikih V71 AE
3% Sequence(B'->3")
Ho. |Hame Sense (16 mer) AL |intisense(24 mer) Mg

ke HE

1 |asiSNAI1 1 |AGGCCCACCUGCUGGC |1 GCCAGCAGGUGGGCCUGGUCGUAG 2
¢ |asiSHAIL 2 |CAGGCCCACCUGCUGG |3 CCAGCAGGUGGGCCUGGUCGUAGG 4
3 |asiSHAIL 3 |CCAGGCCCACCUGCIG |b CAGCAGGUGGGCCUGGUCGUAGGR 6
4 lasiSNATL 4 |ACCAGGCCCACCUGCU |7 AGCAGGUGGGCCUGGUCGUAGGGC 3
5 |asiSHAIL b |GACCAGGCCCACCUGC |89 GCAGGUGGGCCUGGUCGUAGGGCT 10
6 |asiSNAIL 6 |CGACCAGGCCCACCUG |11 CAGGUGGGCCUGLUCGTAGGGCUG 12
7 |asiSHAI1 7 |ACGACCAGGCCCACCU |13 AGGUGGGCCUGGUCGUAGGGCTGE 14
8 |asiSHAILl & |UACGACCAGGCCCACC |15 |GGUGGGCCUGGUCGUAGGGCUGCY 16
9  lasiSHAILl 9 |CUACGACCAGGCCCAC |17  |GUGGGCCUGGUCGUAGGGCUGCUG 18
10 |asiSNAIL1 10|CCUACGACCAGGCCCA |19 |UGGGCCUGGUCGUAGGGCUGCUGG 20
11 |asiSNAI1 11|CCCUACGACCAGGCCC |21 GGGCCUGGUCGUAGGGCUGCUGGA VA
12 |asiSNAIL1 1Z2|GCCCUACGACCAGGCC 123 |GGCCUGGUCGUAGGGCUGCIGGAA 24
13 |asiSNAIL 13[AGCCCUACGACCAGGC |25  |GCCUGGUCGUAGGGCUGCUGGAAG 26
14 |asiSNAT1 14|CAGCCCUACGACCAGG |27 CCUGGUCGTAGGGCUGCTGGRAAGG 28
15 |asiSNAI1 1b|GCAGCCCUACGACCAG |29  |CUGGUCGUAGGGCUGCUGGAAGGU 30
16 |asiSNAIL1 16|GAAGCCACACGCUGCC |31 GGLAGCGURUGGCUUCGGAUGUGC 32
17 |asiSNAIL1 17|CGAAGCCACACGCUGC |33 |GCAGCGUGUGGCUUCGGAUGUGCA 34
18 |asiSNAIL1 18|CCGAAGCCACACGCUG |35 |CAGCGUGUGGCUUCGGAUGUGCAT 36
19 |asiSNAIL1 19|UCCGAAGCCACACGCU |37  |AGCGUGUGGCUUCGGAUGUGCAUC 38
20 |asiSNAT1 20|AUCCGAAGCCACACGC |39 GCGUGUGGCUICGGATGUGCAUCT 40
2l |asiSNAIL 21|CAUCCGAAGCCACACG |41  |CGUGUGGCUUCGGAUGUGCAUCUU 42
2c |agiSHAIL Z2|AUUGAUATUCAAUAAL 143 TOTATOGAAUAUCAAUARACUGUA 44
23 |asiSHAIL Z3|UAUUGAUAUUCAAUAL |45  |DUAUUGAAUAUCAAUAAACUGUAC 46
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[103]
[104]
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24 |asiSNAT1 24| UUAUUGAUAUUCAAUA (47  |UAUUGAAUAUCAAUAAACUGUACA 48
25 |asiSNAIL Zb|UUUAUUGAUAUUCAAT |49  |AUUGAAUAUCAATAAACUGUACAU 50
26 |asiSNAIL Z6|GUUUAUUGAUAUUCAL |51 |TUGAAUAUCAAUAAACUGUACAUA b2
27 |asiSNAIL 27| AGUUUAUUGAUAUUCA |53 |UGAAUAUCAAUAAACUGUACAUAU b4
28 |asiSNATL Z28|AGCAGCCCUACGACCA (BB UGGUCGUAGGGCUGCUGGAAGGUA b6
29 |asiSNAIl Z9|CAGCAGCCCUACGACC |B7  |GGUCGUAGGGCUGCUGGAAGGUAA 58
30 |asiSNAIL 30|CCAGCAGCCCUACGAC |58  |GUCGUAGGGCUGCUGGAAGGUAAA 60
31 |asiSNATL1 31|UCCAGCAGCCCUACGA |61  |UCGUAGGGCUGCUGGAAGGUAAAC 6z
32 |asiSHAI1 3Z|UUCCAGCAGCCCUACG 163  |CGUAGGGCUGCUGGAAGGUAAACT 64
33 |asiSHAIL1 33|CUUCCAGCAGCCCUAC 165  |GUAGGGCUGCUGGAAGGUAAACUC 66
34 |asiSNAI1 34|UGCUGGCAGCCAUCCC 167  |GGGAIGGCUGCCAGCAGGUGGGCC 68
3b  |asiSNAIL1 35|CUGCUGGCAGCCAUCC |69  |GGAUGGCUGCCAGCAGGUGGGCCT 70
36 |asiSHAIL1 36|ACAUCCGAAGCCACAC (71  |GUGUGGCUUCGGAUGUGCAUCUUG 72
37 |asiSHAI1 37|CACAUCCGAAGCCACA |73 |UGUGGCUUCGGAUGUGCAUCUUGA 74
38 |asiSNAI1 38|GCACAUCCGAAGCCAC |75 |GUGGCUUCGGAUGUGCAUCUUGAG 76
39 |asiSNAI1 39|AAGCCACACGCUGCCC |77 |GGGCAGCGUGUGGCUUCGGAUGUG 78
40 |asiSNAI1 40|UAGGCCCUGGCUGCUA |79 |UAGCAGCCAGGGCCUAGAGAAGGC 80
41 |asiSHAIL1 41|CUAGGCCCUGGCUGCT |81  |AGCAGCCAGGGCCUAGAGAAGGCC 82
42 |asiSNAIL 42|UCUAGGCCCUGGCUGC 183 |GCAGCCAGGGCCUAGAGAAGGCCU 84
43 |asiSNAT1 43|CUCUAGGCCCUGGCUG |85  |CAGCCAGGGCCUAGAGAAGGCCUU 86

A Alel] 2: SNAILE 34 0 & 3F= RNAi 5% o] 5 7ol sk a) =3¢

mRNA o A 7142 A 585 21sH7] e, A3 435 9] asiRNAE
o]-&-3}o] A549 Al E =9l 0.3nM 5% & transfection 3+ 3 qRT-PCR2 5=3 5}
SNAIl mRNA®| &d G55 S48tk A549 Al £5°3= F-12K Nutrient
Mixture(Gibco), 10% fetal bovine serum(FBS, Gibco), 100 units/ml Penicillin
100ug/ml Streptomycin =71l A Wl 3} SI T A549 Al 3£ & 24-well plate®l] 3x10*
cells/well 2 seeding 3l 531 asiRNA(0.3nM, OliX Inc.) ¢} RNAiMax(2ul/ml,
Invitrogen Inc.)E ©|-8-3}9] Z= volume 500ul Opti-MEM 31 9]l A Invitrogen Al &
3 2 g 2o whe} transfectionS =3 5FA ). 24 4] 7F 5, Tri-RNA
reagent(FAVORGEN)E ©] -3l total RNAE 5% 3§+ U}2- High-capacity cDNA
reverse transcription kit(Applied Biosystems)E ©]-8-3ll cDNAE 3431131,
StepOne real-time PCR system 7] 7| 2 power SYBR green PCR master Mix(Applied
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[105]
[106]

[107]

[108]
[109]

[110]

[111]
[112]

Biosystems)2} 3% 29| PrimerE ©]-8-3l] SNAIl A A 2 =5 A5t
[3%2]
SHAIL PCR Primer 971 A€ EX
Nane Sequence (5'->3") HEHE
Human Tubulin |Forward GACCAAGCGTACCATCCA 87
Reverse CACGTTTGGCATACATCAGG 88
Human SHAT1 Forward CGAGTGGTTCTTCTGCGCTA 89
Reverse GGGCTGCTGGAAGGTARACT a0

SNAII-S ¥4 0 7 3= 435 2] A Lo thdhasiRNAL] F-AAA 88 &
Lol Yep At} 1 A H A n=204 50% ©| % mRNA knockdown &5 H.¢!
45 (#18, 24, 25, 26)2] candidateE A ¥Falo] whulal =m0 o] f- A4 AA| a5
ALEE gelsl= dA & sl

43& 2] asiRNA screening 2 I}& 53l & 4 n=1°l4] 50% ©]/d knockdown
a5 K 9*(#15 17, 18, 22, 24, 25, 26, 27, 28)2 A1 A3} 10nM & 5ol A
transfection ¥ western blot- 33| protein knockdown-g 213} T}, Panc-1

A 32 5+3= Dulbecco's Modified Eagle Medium(DMEM, Gibco), 10% fetal bovine
serum(FBS, Gibco), 100 units/ml Penicillin 100pg/ml Streptomycin =71 of] 4|

Al Y3k ). A549 2 Panc-1 M| 32 & 6-well plate®l] 9x10* cells/well 2 seeding 331
asiRNA(10nM, OliX Inc.)} RNAiMax(2ul/ml, Invitrogen Inc.) & o]-g35fo] &=
volume 2ml Opti-MEM Z= 71 ol A Invitrogen A& 3 2 & Z-of] w}&} transfection
T35 T}, 48] IF F-ol] RIPA buffer(Sigma)E ©| 83l cell lysisE 3+ ¥+ BCA
protein assay kit(Invitrogen)= T2 -2 A& 511 T} 15% SDS-PAGEE A}-8-35}
ZF A Znit) 20pug YA S 60Vl Al 304, 110Vl A 1A 7He #2] A &
PVDF membrane(Bio-rad) 2. = 300mA°l| 4] 2A] 7t &<t transfer 81 T}. Transfer
2 of] membrane2 5% skim milkel] A 1A] {F blocking &l = ¥ SNAII antibody(Cell
Signaling) 1:1000.2. 2 4°Col| 4] 12A] {F & 9F HF-5-&} At} U8 Y anti-rabbit Goat
antibody-HRP(Santa cruz) 1:5000.2. 2 1A] {F HF-§-A| 71 2 ChemiDoc(BioRad)2
AE-3] SNAIL gl k) g2 w ek 9}913}

B9 0 = 4F#18, 24, 25,26)2] asiRNA E2 o] SNAIL ¢ld kel g of
70% knockdown A] 7]:= A& &R13513 oM (X 2), ‘?l%/‘a‘ =
A E = g ERlet ol DA 489 asiRNA §17] A 2-& o] 8314 length
optimization A &= 1 &5} v}

A Al 4 3: SNAITS 4 0 & 3= RNAiL 55 o] = 7}ehe] a4l 37} 162
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designS 53+ 917] 49 o] 43}

[113] Aol 20 4 E=FH 48 2] asiRNA 9971 A 25 7| HEO = antisense A 2 2]
21 0] & screening A AHE-3F 2 0191 24 mer, 7HE 3 A o)<l 19 2 26 mer, A o]
F8E EY Ao Hol= o| S5 = 21 mer® AASI] F 1659 7|4 EE
Aol shgiet.

[114]

[115] [3%3]

SHAILS BAo® sl 1629 asikia €7 AL

asiRNA Sequence (B'->3")
No. |asiSNATL 4S S(16 mer) 45 Mg
Length HE
1 |asiSNAI1 18 |24  |CCGAAGCCACACGCUG |CAGCGUGUGGCUUCGGAUGUGCAD |36
2 26 (MEHT 35)  |CAGCGUGUGGCUICGGAUGUGCAUCY 91
3 19 CAGCGUGUGGCUICGGAUG 92
4 21 CAGCGUGUGGCUICGGAUGTG a3
5 |asiSNAIL 24 |24  |UUAUUGAUAUUCAAUA |UAUUGAAUATCAAUAAACUGUACA |48
6 26 (MEHE 47)  |UAUUGAAUAUCAAUAAACUGUACATA |94
7 19 TATTGAATAUCAATAAACT 9%
8 21 UAUTGAATAUCAATAAACTGD 96
9 |asiSWAIL 25 |24  |UUUAUUGAUAUUCAAU |AUUGAAUAUCAAUAAACUGUACAT |50
10 26 (MEHT 49)  |AUUGAAUAUCAAUAAACUGUACAUAD |97
11 19 AUTGAATATCAATAAACTG 98
12 21 AUTGAATATCAATARACTGTA 99
13 |asiSNAIL 26 |24  |GUUUAUUGAUAUUCAA |UUGAAUAUCAAUAAACUGUACAUA |52
14 26 (MEHT B1)  |UUGAAUAUCAATAAACTGUACAUAUA [100
15 19 DUGAATAUCAATAAACTGT 101
16 21 UGAATATCAAUAAACUGTAC 102

~F

A

[116] A Ald] 4: SNAIIS ¥4 2= &}= RNAI 7% o] F 7159] Al
229 & 53 length optimization

[117] Panc-1 A 3£ & 6-well plate®l] 9x10* cells/well 2 seeding 8l =31 asiRNA(10nM,
OliX Inc.)®} RNAiMax(2ul/ml, Invitrogen Inc.)E ©]-8-3}9] %= volume 2ml
Opti-MEM Z 719l A Invitrogen A| & 3 2 & Zof] e} transfection-S 5~ 3) 8} 31 T},
48X {F F-¢f] RIPA buffer(Sigma)E ©|-8-3l cell lysisE §F ¥ BCA protein assay
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[118]
[119]

[120]

[121]

[122]

kit(Invitrogen) @ T2 & A= 511t} 15% SDS-PAGEE Al-&-3Fe] Z+ Al Zniu}
20ug YH A S 60Vl A 304, 110Vl Al 1A]3F &< ¥-2] é & PVDF
membrane(Bio-rad) 2. = 300mA | 4 24| {} &<t transfer 3} 31 U}, Transfer 3|
membranes 5% skim milk®l| 4] 1A] {F blocking 3l 5= ¥ SNAII antibody(Cell
Signaling) 1:1000 2. 4°Col| A 12A] gL &<t §E-g-3}3l T} T 5 I anti-rabbit Goat
antibody-HRP(Santa cruz) 1:5000.2. 2 1A] {F HE-§-3F 3 ChemiDoc UV
transilluminator(BioRad) & A}-8-3l] SNAIL T2 k& k& gl ek 4= 9l T

3). A7} A © & 3% (asiSNAII 18(19 mer), asiSNAT1 26(26 mer), asiSNAII 26(19
mer))2] FHE AASIATHIE 4).

[324]

Length optimization 22 d7EH ¥ 4 389 47 NZ

asiRNA Sequence (5'->3")

No. |asiSNATL 45 length |Sense(16mer) Antisense

3 |asiSNAIL 18 |19 CCGAAGCCACACGCUG CAGCGUGUGGCUUCGGATG
(HEHE 35) (MEHE 92

14 |asiSNAIL 26 |26 GUUUAUUGAUAUTCAA UGAAUAUCAAUAAACUGUACATATA
(MHEHE BD) (MEHZE 100)

15 |asiSHAIL1 26 |19 GUUUAUUGATATUCAA UUGAAUAUCAAUAAACUGU
(ME¥E 51) (MEHE 10D

2 AT of] 5: SNAIL F A AE 4 8= Al ¥ 7155 (cell-penetrating ability)©] 1=
cp-asiRNA 32°& 2~ 2]

SNAI1E %A 2 & 3= 39 asiRNA9] cholesterol 2] ¢ X]+= a2 A 7] 3L,
2'OMe, 2'F(Fluoro), PS(phosphothioate bond) 2] ¢1 =] £} 7]l 5=l wt2} 167}14]
modification patterng 7}%! SNAII cp-asiRNAS U] A}l ¥ Dharmacon
Inc.(USA)l A 31438191 T}, cp-asiRNA= endocytosis .5 2 stability & = ¢
delivery vehicle?] =& glolx 2 a8 2 MY & Fisto] 4 f- 149
Whel g oA S g o) A ¥ cp-asiRNAT 95°C 54, 37°C 25+ incubation
A& A A annealing 3} 31 31 12% Polyacrylamide Gel Electrophoresis(PAGE) ¢
ChemiDoc UV transilluminator(BioRad)& -3 QC 3}%1 U}
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[123] [3E5]

SHAILS BAECR she 32F9 cp-asihld G271 ME

32E Sequence(5'->3")
Name No. |Sense(16 mer) |Antisense
OL¥201D-018|1  |mCCnGAmAGMCCm |P-CAGCGUGUGGCTUCG *mG*mA *mll *mG
2 | ACoACHGCHnl*G |P-nC(2' -F-RnG (2" -F-CnG (2" -F-DnG 2" -F-
*/chol/ WnG (2 -F-GnC(2" -F-Dnl (2" -F-ComG* (2" -F-
() *mi* (27 -F-1) *nl
3 P-mC* (2" -F-4) #nG (2" -F-C)mG (2" -F-DnG (2" -F-
DnG (2" -F-GmuC 2" -F-Dnl(2" -F-ConG* (2" -F-
) *mi* (27 ~F-U) *nG
4 P-mC* (2" ~F-4) *mG (2" -F-CnG (2" ~F-U) mGnlimG (2° -
F-G)nC (2" ~F-1) mUmCiG*nG *mé *oll *nG
5 |mC(2'-F- P-CAGUGUGUGGCUUCG#mG *mA *ml *mG
6 |OnG2'-F~ [Pl -F-nG(2'-F-CinG(2" -F-nG (2" -F-
Bwa(2’ -F-  DuG (2 -F-GnC(2 -F-Unl (2" -F-C)nG* (2" -F-
GHnC2 -F-  |6) mh* (2" -F-U) *nG
7 |Owa(2-F-  |PmCx (2" -F-4) G (2" -F-C)mG (2" -F-U)mG (2" -B-
Ona(2'-F~ D62 -F-HnC(2 -F-Nnl(2" -F-C)nG* (2" -F-
ComG(2'-F~ |G) *mi* (2" =P~ #i
g |C1Hnl* (2" ~F= PG (2" ~F-4) 4G (2" ~P-C)mG (2" ~F-1) il (2" -
@*/chol/  |P-GynC (2" ~F-U) mlnCuG*nGni*nll*nG
9 |mCx(2'-F- P-CAGCGUGUGGCUUCGxmG*ma *mll*nG
10 |O G2 -F~  |PmC(2"-F-8)nG (2" -F-CinG (2 -F-DnG (2 -F-
Amh(2"-F- DG (2" -F-@GmC2 -F-Nnl(2'-F-C)nG* (2" -F-
OnCE -F~  |G) *mi* (2 -F-U) *nG
11 |Omh(2'-F~  |P-mCx(2'-F-4) #G (2" -F-C)nG (2 -F-T)nG (2" -F-
Cima(2'-F- G2 -F-GnC2 -F-Dnl (2" -F-ConG* (2" -F-
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OnG(2'-F- |G *mi* (2" -F-U) *nG
12 |C)*nl* (2" -F~ |P-mC+ (2" ~F~4) %l (2" ~F-C)mG (2" ~F-1) mGmlimG (2" -
() */chol/ F-6) uC (2" ~B-1) talmCenG*mG *miy ¥l #G
13 |mCxnCrulmAma ( |P-CAGCGUGUGGCUUCG* G mAxml *mG
14 |2 -F-GnC(2'~ |[PunC(2'-F-HnG (2" -F-CinG (2" ~F-TnG (2" -F-
F-C) (2" -F~ G2 -F-GuC(2" -F-Dnl (2" -F-CinG* (2" -F-
a)(2'-F- () *mdx (2" ~F-1) *n
15 |C)minCoGuCHnll |P-nCx (2 =F-4) #nG (2" ~F-C)mG (2" -F-TnG (2" -F-
*ml*/chol/ WG (2’ -F-GuC(2" -F-Nnl (2" -F-CimG* (2" -F-
) #mi* (2" -F-1) *nG
16 P-1C* (2" -F-4) #nG (2" -F-CInG (2" -F-1) mGnlnG (2" -
B-@mC (2" ~F-1) mlmCrnG*mG*ma*nll *nG
OLEZ01D-028117 | mGUnUUn&UnlGs |P-UTGAAUATCAATA AmdnColnGnUndnCod *ml*mi *ml*ms
18 |AUmAUnUC*mi*A |P-nl (2" -F-nG (2" -F-A)mA (2" -F-Tnk (2" -F-
*/chol/ DnC(2 -F-A k(2" -F-Dnk (2" -F-&)nk (2" -F-
Conl(2" -F-Gnl (2" -F-A)mC{2" -F-4) #ul* (2" -F-
&) #l* (2 -F-4)
18 P-tnll* (2" ~F-0) #mG (2" -F-f) mA (2" -F-UnA (2" -F-
WnC(2"-F-Anh (2" -F-Mnd (2" -F-4)nk (2°-F-
Ciml (2" -F-@nl (2" -F-)mC (2" ~F-4) #nll* (2" -F-
&) #mll* (2" -F-4)
20 P-nl* (2" -F-U) *mGmima (2° -F-Dnd (2°-F-1) (2" -F-
Crmbma (2" -F-
1 mémamnnColnGnUminCnd *nl *nd xml *mi
21 |mG(Z'-F- P-UIGAATAUCAAUA A AmConlnGUnAmCmA*ml *md *mll¥mé
22 |Dwml(2'-F~ Pl (2" -F-UmG (2" ~F-mh (2" -F-Dnk(2'-F-
Dmi(2'-F- G2 ~-F-A)nh (2" -F-Dma (2 -F-Ami (2" -F-
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Dnl(2'-F- Cynl (2" -F-nl (2" -F-nC(2" ~F-&) *#nl* (2" -F-
@Hma(2'-F- 4) #l* (2 -F-4)

23 |DmA(2'-F~ Pl (2" -F-1) #mG (2" -F-L)ma (2" -F-ma (2'-F-
Dml(2'-F~ | DuC(2 ~F-&)mh (2" -F-Nma (2" -F-4) mh (2" -F-
Crmh* (2" -F~ |Cnl (2" -F-Gml (2" -F-&)mC{(2" ~F-4) *mll* (2" -F-
A)*/chol/ 4) #mll* (2" -F-4)

24 P-tll* (2" ~F-U) *Grodmé (2" -F-Dmi (2" -F-1 (2" -F-

Clmma (2" -F-
1) mambmndmCralmGmnUmamnCimnd*mll #mk *mll *ma

25 |mG*(2'-F- P-TTIGAATAUCAAT A AmAnCoUnGmUnAnCond *ml*mad *ml *mi

26 |Dnl(2"-F- |PnU(2"-F-U)mG(2"-F-4)mk (2" -F-Mma (2 -F-
Dwa(2'-F-  |DnC(2" -F-A)mh (2" -F-Timk (2" -F-4)mk (2" ~F-
Dnl(2'-F~  |Onl{2"-F-Gml (2" -F-)mC (2" ~F-4) #nll* (2" -F-
w42 -F- ) U+ (2 -F-4)

27 |Dmh(2'-F-  |PnD*(2"-F-1) G (2" -F-)ma (2 -F-DImi (2" -F-
Dnl2'-F~ |DuC(2"-F-Amk (2" -F-Dmni(2 -F-a)mk (2" -F-

C) *nb* (2°-F~  |C)ml (2" ~F-Gml (2" ~F~-&ImC(2" ~F~4) smll* (2" ~F~
a)x/chol/ &) *mll* (2" -F-4)
28 Pl (2" -F-U) ¥lmama (2° -F-na (2" -F-U) (2°-F-
Clmama (2" -F-
) mAmdmAnColnGnlnnCod xnl *mi*nl*xmni

29 |mGxnU*mlnlna ( |P-UTGAAUAUCAATAAndmConlnGroUnAnCnd *ml #nd xnl+nd

30 |2'-F- (2" -F- |Pnl (2" -F-UnG (2" -F-4)ma (2 ~F-T)mk (2" -F~
WGA2'-F-  |DnC(2"-F-Lma (2" -F-Dni(2' -F-Ana (2" -F-
WmdmlnlnCnd |C)nl (2" -F-Gnl (2" -F-)mC(2" ~F-4) *ml* (2 -F-
wph*/chol/  |4) *ml* (2" -F-4)

31 P-mll* (2" ~F-1) #nG (2" -F-A) mA (2" -F-ma (2" -F-
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[126]

[127]
[128]

[129]

[130]
[131]

[132]

[133]

G2 -F-LmA (2" -F-Dnd(2 -F-4)na (2" -F-
Cinl(2"-F-Gnl (2" -F-A)mC (2" -F-4) #nl* (2" -F-
&) *ll* (2°-F-4)

32 P1ll* (2" ~F-1) *mlmAmd (2" -F-Dna (2" -F-U) (2*-F-
Clmima(2 -F~

U méndminCrolnGnUnnCodxnl*ma *ml*mni

m: 2'-0-Methyl, F! 2'-Fluoro, P B'-Phosphate, *! phosphorothicated bond,
/chol/ Cholesterol

Ao 6: SNAIL FAAE 34 8F= Al L B 50 3= cp-asiRNA 2272 4

mRNA ol A F- AR A a8 A5H7] Hsl, He 328 9] cp-asiRNAE
o]-&-3}o] A549 Al E5=0] 1uM &% 2 incubation(free uptake) 3+ ¥ qRT-PCR-&
e slo] SNATLS] 2 =g SA 30

A549 A 3£ E 24-well plate®l] 3x104 cells/well 2 seeding 3l 531 32°& 2]
cp-asiRNAE Opti-MEM media =719l A 1uM 2.2 24A] 7t incubation g+ %,
Tri-RNA reagent(FAVORGEN)S- ©| 23l total RNAS 5% 3} U} High-capacity
cDNA reverse transcription kit(Applied Biosystems)E ©]-8-3ll cDNAE 34d 31131,
StepOne real-time PCR system 7] 7| 2 power SYBR green PCR master Mix(Applied
Biosystems)2} 3% 29| primerE ©] 83 SNAIl ¥d =& SASATHE 4). 1
A3 & 55S B A 128#1,5,8,9, 13, 19, 21, 24, 25, 26, 27, 28) 9]

candidateZ A 23} ¢l T}

32 2] ap-asiRNA screening 2 25 S8l 9 12°E#L1, 5, 8,9, 13, 19, 21, 24, 25,
26,27, 28)S A skl 1, 1.5, 3uM 55 A 2] 3 western blot3- 2 A] 3 T}

A549 A 3EE 12-well plate®l] 4x10* cells/well 2 seeding 3l 531 12°E 2]
cp-asiRNAE Opti-MEM media =719 4] 1, 1.5, 3uM 2 2 24| F incubation 3+ H,
F-12K Nutrient Mixture(Gibco), 10% fetal bovine serum(FBS, Gibco), 100 units/ml
Penicillin 100ug/ml Streptomycin =71 © 2 medias 1L A 3} 31, media 1L #|
24X 7k %ol protein Tl A SNAIL & & Rl rh(=5). A3 23 a9
715 239 238 #19, #26)S A48} QI THAE 6).
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[134] [3£6]
SNAILE BAECR ot 289 cpasiklih B71 ME
2E Sequence (5'->3")
No. |Hame Sense Anti-sense
19 |0LX201D-026-19  |mGUnUlnAUnUGnAUmAUnl | P-mU* (2" -F-1) #nG (2" -F-A) ma (2" -F-

[135]

[136]

[137]

Crmardr/chol/

DA (2" -F-DnC(2" -F-AnA 2" -F-
Wk (2" -F-4Imh (2" -P-Conll (2" -F-
Gl (2" -F-4)mC (2" -F-4) ¥nll* (2" -F-
&) #nl* (2 -F-4)

26

OLX201D-026-26 |mG* (2" -F-1) *#ml (2" -F-

Dmh(2' -F-Uml (2" -F-
W (2" -F-NmA(2'-F-
Dl (2" -F-C) *mi* (2"~
B-4)*/chol/

Pl (2" ~F-mG (2" -F-)mA (2" -F~
Dmh (2" -F-nC (2 -F-AIma (2" -F-
Da (2 -F-ma (2" -F-Conll (2" -F-
@l (2" ~F-A)mC{Z" ~F-4) *mll* (2" -F-
&) *nll* (2" -F-4)

m: 2'-0-Methyl,
fchol/ ) Cholesterol

F: 2'-Fluoro, P: B'-Phosphate, *! phosphorothioated bond,

A ol 7: SNAIL F AR S 34 8F= Al 3F 50 3= cp-asiRNA 2] SNATL

o4

1—7] P

a3

=

SNAIl 2-&]

26(19 mer)°ll A Aol 59} & 1
cp-asiRNA Q! OLX201D-026-33 2
T8 AT 7).

o] =
AA -

gol

Al el 601l A, asiSNAI1 26(26 mer)°ll 3184 W& -2 & %] 3k cp-asiRNA 2]
B} S AL 118l v, asiSNAIL 26(19 mer)(3% 42
AMEHT 519 sense D 2 ALEHZT 1012] antisense A Q)0 $}3}2] M-S
5913 cp-asiRNA L] &3} B3 & A o7 o AE A}, o]of ulg}, asiSNAIL

ol ;(ﬂ

H o 2 31l Mg wQlslo] AlXE #F 50l
U OLX201D-026-345 F7}=5
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[138]

[139]

[140]

[141]
[142]

[143]

[3£7]
In viveo THHZ A F3} HIME A%t X 2242 HFF cp-asikliih G711 A€

Sequence (5'->3")

Hame Sense Anti-sense
Gl Drnd UinUGrmAUndDnl

OLEZ201D-026-33 P-UUGEAUAUCAAUAAmA *mC*mlT*mx D
CamAxht/chol/

Ul AnUnUGAnUAnD | P-ml(2° -F-U) GAA (2 -F-D A2 -F-1) (2" -F~
mlnC*a*i*/chol/ CYAA(Z -F-U) ARA* (2" -F-C) # (2" -F-1) *G=1
m: 2'-0-Methyl, F: 2'-Fluoro, P! 5'-Phosphate, *: phosphorothioated bond,
fchol/ 't Cholesterol

OLX201D-026-34

271 3 79] OLX201D-026-33 2 OLX201D-026-34%} A A] o] 60| A A =
OLX201D-026-26% thAr o & mp-9-2 3] 3t 2R ol A o] E}7 whulal o] 4
a9E Hrkeit

W T= =2 VIdF AT A A e = 2ol A CSTBL66T B, 72,
OrientBio) "H-5- 25 15-URL 318 3, 758 =& Aol AH&ak3dv. 2
22 E4-& 0.5x PBSE vehicle 8- v| 2 A}-85}9] 10mg/ml stock solution & 2
ZA3F 31, 0.3, 1.0 L 2.0mg/100¢0 37} F =2 3] 4] 3fo] mh-9-22 3] ol 1004404
18] Fo38t o, 7} o] -k A S H A 3em®E F A AT 5ol 3L A
nl-§-2 5 8] AY5}a1, 8-mm biopsy punch(BP-80F, Kai medical)& A}-&-3}¢] ¢
F9o] v 24 S AF A THE 6 R E 8).

)

%Nn

3t8]

In vive UG A F3} FolE Y3t 49 23

ConcentrationDose Injection Sacri
Group| Treatment N=
of test item |of teat item |volume fice
. (Hortreatment Sme/nl, 0.3me/site
Yehicle (0.5x PES)
2 QLZ201D-026-26 10me/mL 1.0negfsite 0. ImL z Day 3
OLX201D-026-33
3 OL¥201D-026-34 20me/mL Z.Omg/site

A F gk 2218 1x PBS®l 3%] washing %, RIPA buffer(Sigma-Aldrich)E 4 31
homogenizerE ©|-8-3}9] tissue lysisE §F %, BCA protein assay kit(Invitrogen) =
okl Al S A 2k} 91T} Western blottingS- 5-¢F Tl A B4 8 23] 10%
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SDS-PAGEE A}-g-3o] 2} A4 Zvlr) 30ug Wil A -2 60Vell A 304, 110V el A
LA 7k ¥-2] 31 &, PVDF membrane(Bio-Rad) 2. & 250mAol A 2] 7k E<t
transfer*] 71 t}F. Transfer ¥ membrane2 5% skim-milkl| 4] 1]} blocking = %,
SNAI1 antibody(Cell Signaling) 1:1000 2= 4°Ce]| A 124] X}, anti-rabbit Goat
antibody-HRP(Santacruz) 1:50002 =% LA ZF ¥ A1 71 3, ChemiDoc(BioRad)<
AL-&-3 SNAIL ¥l 2k Qw5 gl sl

[144] 1 A3, 3F 9 cp-asiRNA B Bl vhild SNALLS] A2 B4 o'
A A 5t= A& FlstATHE 7).

[145]

[}

[146] ¥ bgo] mt=w E-JtelRl o] RS Ash= 7 o& oz 249
AT A3k, obel A B oo d A g o] 9= EMTO 4l
HAAFJIAF SNAII(Snail )& 24 8k= HTHA siRNAE A8 8taL, 3feh4 o s
HPGAA DDA 2 A A E =4S A 7SI invivool A B B84 FA4
T A= 7hs s & E=ohe] o = A 5=
T8 A2 4 3

o

bt it
x
=
do
ol

[147]

[148]  o]WOoE By gl SA PR PAE /wslizt I A
Bhol A2 g bl Aol Al gl A ol el @AY 714 B vhek A @ A
Feh el Holnd, o] ol o3 ¥ ko] W7k A FHE = Slo] obdl W P
Aolth. whekA, B g el AR el A E ATIES 1A E
$57heol ol stol Geldrta & Alolt}

[149]

Xl € 2= Free Text
[150] A 23k A5 2
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379

7473 1] SNAII(Snaill)& 34 5F:= mRNAS} 2 H 4 Q1 =
7hebat, 7] QEEl Al 2~ Zheb ) AR A A RS F A sk Al v
Egtsbar, 7] Qe Al 2~ 7heke] 5det 1 Al vpee] 3 i B E
ek(blunt end) S FA 3= A S 57 92 3Fi= siRNA.

d7g2]  Algel Lol A, A Al 7hES 15-17nt2] dol & 7HA] a1, 4]
QHE Al 2~ 7Fe-2 16nt ©] 9] Aol & 74 = A2 53 0.2 3= siRNA.

[%d -3 3] A2kl Qhol A, 7] FEl Al 2 7heE 16-31nte] Aol & 7HA] &= A&
£ 0 2 &)= siRNA.

[7d 73 4] A28kl Aol A, 7] QEEI A2~ 7hE& 19-26nt8] Aol & 7HA = A&
E74 0 2 3}5= siRNA.

[7 % 5] A 18k YoM, A7 A 7bEe qEME 1,3,5,7,9, 11, 13, 15, 17, 19,
5,27,29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61,
7,69,71,73,75,77,79, 81, 83 X 858 T-A ¥ ol A AEy =

% © = 3}i= siRNA.

7% 6] A5ael oA, g7l Al 7S DR 35,47,49 H 512 A H

AeEx]= AL E4 o0 2 51 siRNA.

(78 7] A 18kl Yol A, A7 ot Al 7ehe AWM 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, 91, 92, 93, 94, 95, 96, 97,
98,99, 100, 101 £ 1022 T ¥ oA AEx = 2& 502 3=
siRNA.

[7d -3 8] A7kl oA, 7] FEl Al 2 7heE A DM E 36, 48, 50, 52, 91, 92, 93,
94,95, 96, 97, 98,99, 100, 101 & 1028 TAH 7ol A A E= A&
E4 0 & 3= siRNA.

[Pd-1% 9] A 18kel] oy A, 7] siRNAL] Al 71 =
o] ;2] 3}3F4 W & (chemical modification)< 3% §}5}
3= siRNA.

(4738 10] A9l A

O\l\)

271 g3t WYL v o &2 g E ol A A el sl o] g
Foals AL E4 07 51 siRNA:
FEE 0 E T W 9 e 2 B 9 X6 A -OHY] 7} -CH3( &),

-OCH3(methoxy), -NH2, -F(& %), -0-2-1] & A] o] & -0-3Z & H (propyl),
-0-2-v & E] 2 o] & (methylthioethyl), -O-3-0} 1] =32 2 32|
-O-3-vH|Holr T e I 8 X 9
& LE = U W(sugar) 7329 A4V SO 2 X3

8| Q| = A 3lo] EZ A 2 E| Qo o] E(phosphorothioate),
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B &} ¥ 7] o] E(boranophosphate), 1= W €l 3 2 3 1] o] E (methyl
phosphonate)Z 3 ;
PNA(peptide nucleic acid), LNA(locked nucleic acid) 5=+ UNA(unlocked
nucleic acid) @ e} 2 2] H&,; 2
21471 (phosphate group), X4 &} 3&(lipophilic compound) =+ A 3£
AR ,ﬂl};]_o] = 736L

78111 Alogel oA, 71 2174 &3HE=(lipophilic compound)> & & 2~ H &,
ExdE R vk 1070 o] de] A A HAt e 2 A ool A
AEE = RS 574 0 2 515 siRNA.

g8 121 A9l hojA,
25 7he} B Qe M2 The % 20 ol abel ir el LB = ) 7
2' gk 914 ol 4 -OH7] 7} -OCH3(methoxy) HE3= -F(E4) = A $HH =

LR

Al2x Bz OFEJ Al 2x 7hERoll A 10% o] 2] 2 2] LE| = 2 o]

3 2 2 E| Q9 o] E(phosphorothioate) = ¥ &

Az 7heke] 3 vkl S 28 & 23 %

SFE] Al 2~ 7he 9] 5 Ede] Q147] (phosphate group) A 30 2 -4 ¥

ol A el st o] ko] WM& kel AlE 53 O 5F= siRNA.
78 131 A28 oA,

71 Az 7heE 8H7] 29 (a) WA (DR T el A A EE o] =

Bpupol 3,

QFEIAl 2 7hehe 817 %9 () WA (5)& A ol A AElg of

sl S 53 0 2 3= siRNA.
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A (5->3)

(a)

mCCmGAmAGnCCnACmACHGC ¥ ill +Gx/ chol /

(b}

wC{2 ~F-CimG (2 ~F~L nh (2" -F-DnC{2" ~F~-Cimd (2" -F-Cimh (2" -F-CimG (2" ~F~
CymlI* (2" ~F~G) #/chol/

{c)

mC* (2" -F-C) #mG (2" ~F-2)ma (2" -F-GOuC (2" -F-Clma (2" -F-C)mi (2" -F-O)nG (2"~
B-C) #mll* (2" -F-G) */chol/

(d)

nCtnCHeaGrdma (2" -F-GinC {2 -F-C) (2° ~F-4) (2" ~F-CrmbnCrGmCmU*nG*/chol /

(el

U UnAUnUGmnaUnAUnlC b 4x/chol/

()

w3 (2 -F-wl (2" ~F-Dmb (2" -P-Nul (2" ~FP-Gnd (2 ~F-Tma (2" -F-Dnl (2" ~F-
Crxmh* (2°~F-k) #/chol/

{g)

mG* (2 ~F-1) #nll (2" ~F- o (2" -F-D (2" -F-G k(2" -F-Dnk (2 -F-Dnl2" -
F-C) *mé* (2" -F-4) */chol/

wlrnlsnlnlnd (2 -F-10 (27 -F- GA 2" -F- 1) minlIninC #nd #nd */ chol/

wlnlnUnl dnUnlGAnl dnllnUnC* x4 /chol/

P-CAGCGUGTGGCUUCG*mGrmi *mlT G

(k)

P2 -F-f) G (2" ~F-CuG (2 P~ G (2" -F-DnG (2" ~-F-GmC (2 ~F-Dml{2* ~
PO (2 ~F-G) *mh* (2" -F-1) *nl

N

P-mC* (2" ~F-4) #nG (2" -F-C)wG (2" -F-NnG (2" -F-DnG(2" -F-GnC{2*-F-
M2’ -F-ChnG* (2" -F-G) *mi* (2 -F-U) *nG

{m)

PmC# (2" ~P~4) s (2" ~F-CruG (27 B~ 1aGmlnG (27 ~F~GO G2 P~
WrmmCoGem amd sl *nG

{m

P-UUGAAUAUCAATA AmbnCorlimGenUndmCmb rnl *mad *nl+mi

(o)

Pl (2" ~F-MnG (2" ~F-L)ma (2" ~F-D k(2" -F-DnC2" ~-F-L) nd (2" -F-Dmh(2'~
F-4)md (2" -F-Conl(2" F-@nl(2"-F-DmnC (2" -F-4) *nll* (2" -F-4) »nll* (2" -F-4)

{p)

Pl (2" ~F-1) #nG (2" -F-L wA (2" -F-Dmh (2" -F-DnC(2 -F-Lma (2" -F-
DA (2" -F-Ama (2" -F-Cnl (2 -F-@ml (2 -F-)mC (2" -F-4) *mll* (2" -F-
&) xnll* (2" -F-4)

()

Pl (2" ~F-1) #mlmdmd (27 ~F-Dwd (2°-F-1) (2" ~-F-Clméma (2" -F~
1) mdeodm AnCralmGodmdnCnd tml xod#ml *mk

(r)

P-UUGAATATCALT A dmb xmCemll*mG*T

(=)

Pl (2" -F-U) GAA(Z ~F~1) 4 (2 ~F-U) (2" -F-C) 44 (2" -F~1) hhhx (2°~F-C) » (2" -F~
) +GxU

(371 ALl A *= EXAFEZE] Qo o] E 3 (phosphorothioated bond),
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m-2 2'-0-1 €l (Methyl), 2'-F-i= 2-& 5 2 Z(Fluoro), /chol/& Z & 2~ H &,
P-i= 5'-?14F7] (Phosphate group)E ] 7] gh
478 141 A3l lofA,
A1 2R 4 521 0000 R (0 FAE I A of
shuol ], Qhel Al 2 Z7HE2 7] 3.9 (0), (p), () R (9)E T4 H el A
AElE = o= sl A1E 57 0 & 8= siRNA.
g 15] A1l lojA, Al siRNA% M| 3 55 (cell-penetrating ability)<

i

[%

[e]

er
(738 16] A3 HA A 15?‘2}% o] = &l g}o]] u} = §iRNA S E3tal= Al §-3)9
er

(BTF17) A6l 91 A, 471 A F 3k ekl fsh, #4651 HA Rk
BB EE AP FE0 A S 5H 0 sh AR ake el
A5 g oot 2R

[d78F 18] A1 WA A 158F 5 o] = 3 3lof] 1} & siRNAE ¥ 8151 = oFe] ot

i AR g OFS 24 E
(A7 19]  Al1sFel 2lo1Al, 471 o wlek, ek, Ao mi AAM Y AL
570 Bz obe] el iz R4 oFs) 242
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ZT J—————
LT Jo——————
21 e—
5 I
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A1 p————
A3 P ——

113 *l:. ]
i S it e 4 LESRRBONAR 8% 2E nEEeTy
[5=2]
A
Panc-l AS549
18 24 25 2 41 8 24 25 % 41 N
i R i < i R MM‘ SNAH {29 kDa}

;W% e T ————— “""““l Vircutin {130 kba)

B 1250 ¢

§ 160.0
i
= 758
o
2 50.0
Fn]
g 250
2
3 oo
£

[5=3]

A SSSHAIE 218 #25

temgth 24 26 ¥ 21 2 % 1% A W

SNAH (29 kDy)

GG " - e gy | Vinculin (130 4D

g asISNALY 24 5
Length 28 26 1% 2 24 2% 19 2 N

T W . e o | SHAH (29 KD3)

Vineulin (130 kDa)

< SNAIL knock-down efficacy [SnM) in Pane-1 cell

Relative SNAIL protain fevel{%)

fength WM 226 Wi =Y
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[5=4]

SNAHM/Tubulin (n=2}

120

g

8

=S

Relative mRNA level (%)
3

fo s
=

L]

. WWM‘M. P mmm «GAPDH

160
=
2
k] 140 LT R RS N U Y
B 120
B0 NT
-
= 80
Z e
£ w
£ 20
="
[
[5=6]
) injection
G
ci% d3
b |
* O owr
Sarmpling

5%3’ Vehicle
@ oLX201D.026.26

Animal: C578L/6, 7w, Male, 8 animals (n=2/group}

+ Testitem: OLX201D-026-26 (Axolabs, Balch No. XD-13700K1),
QLX2010-028-33 (RiboBio, Batch No. 0190104)
OLX201D-026-34 (RiboBio, Batch No. 0190103)

Formulation: 0.5x PBS (50% PBS in Ultrapure water)

Sampling: skin tissue sempling using & mm biopsy punchonday 3

Analysis: SNAIT protein expression by western blot

{skin tissue used half of 8 mm)

OLX2010.026.33
@ 0LX201D.026.34

[5=7]

Lysis: RIPA buffer (Sigma, Cat # ROZ78) with protease inhibitor cocktall (Roche, Cat #. 11836153001}, Homogenizer (KA-T10 model) methed
Sample:Reducing condition, 30 pg loading
Gel: 10% SDS-PAGE, 1.5mm, {0comb
Blocking: 5% skim mitk (B3, Cat # 232100 in THST
Antibody, SNAIT {cell signaling, Cat#. 3878, Lot £, 12, 11000 ratic), f-actin {Santa cruz, Cat # scd7T7E, Lot £ 12118, 14000 ratio),
Vinculin {Santa cruz, Cat # 5073644, Lot # AC4A1S, 14000 ratio}, Dilution solution is 3% BSA (Blowordd, Cat# 22070008-3} in TBSY

awor

£ =3 =3
o @w‘@ &@ ,b@‘b & §6@
%‘3‘ Py "
65 & 'P' ,gfb @2‘
& s @v’* & @ 5
esi“ .,3 0 \59 \)G’Q \;&

Vinculin goxos r‘ e W A —

[ SRy g —— TM’ I
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A, Bl 3l 7| EF(FAESEFAPC))

C12N 15/113(2010.01)i, A61K 31/7088(2006.01)i, A61P 35/00(2006.01)i

B. ZALE Eof

b AL EAGEA S EFE /) A)
C12N 15/113; A61K 48/00; C12N 15/87; A61K 31/7088; A61P 35/00

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS(E-81 4 5 AAMA|AE) & 719 = SNAI1(Snaill), siRNA, -3} (fibrosis), <(cancer), ¢FeE]AlA 7}=h(ant
isense strand), Al 7}9(asense strand), 3}-4 W& (chemical modification)

c. #EE™

pes
sl

el e g

8 ol
)
oXY
-4
odh

& AE s Ao 714

Y HEMMATZADEH, M. 5, “Snail-1 Silencing by siRNA Inhibits Migration of TE-8 1-19
Esophageal Cancer Cells Through Downregulation of Metastasis—Related Genes',
Adv. Pharm. Bull., =}37] 2018.08.29, 8d, 33, ¥|o]&| 437-445

Z2; dlo]x] 438, 441; ¥ 1; =9 1-2

Y KR 10-2018-0128423 A (&2~ F212]A}) 2018.12.03 1-19
ek A3 1-51; 9=k [0008]
Y NCBI, GenBank Accession No. NM_005985.4, “Homo sapiens snail family 5-8,13-14

transcriptional repressor 1 (SNAI1), mRNA', 2018.11.22

A =

Y MUSAVI SHENAS, S. M. H. &, “SiRNA-mediated silencing of Snail-1 induces 1-19
apoptosis and alters micro RNA expression in human urinary bladder cancer
cell line', Artif. Cells Nanomed. Biotechnol., 2017, 45d, 5%,
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