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(57) Abstract: The present invention relates to: a STAT3 gene specitic siRNA; a highly efficient double-helical oligo RNA structure
including the same; a pharmaceutical composition containing the same; and a use thereof and, more particularly, to: a STAT3 gene
specitic siRNA; a double-helical oligo RNA structure, which includes the same and has a structure in which hydrophilic materials
and hydrophobic materials are bound to both ends of the double-helical RNA (siRNA), by using a simple covalent bond or a linker-
mediated covalent bond, so as to be effectively transferred into a cell; nanoparticles capable of being produced, in an aqueous solu -
tion, by hydrophobic interactions between the double-helical oligo RNA structures; a method for producing the double-helical oligo
RNA structure; and a pharmaceutical composition for preventing or treating cancers, especially breast cancer, skin diseases includ -
ing psoriasis, or inflammatory diseases, containing the double-helical oligo RNA structure. According to the present invention, the
STATS3 specific siRNA and the composition for treating cancers, skin diseases, or inflammatory diseases, containing the double-hel -
ical oligo RNA structure including the same can achieve a therapeutic etfect on cancers, especially breast cancer, skin diseases in -
cluding psoriasis, or inflammatory diseases by inhibiting the expression of STAT3 with high efficiency without causing side effects,
and thus the present invention can be useful in treating breast cancer, skin diseases, or inflammatory diseases for which there cur -
rently is no suitable therapeutic agent.
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RNAP S Sehyi 1 o gto] 971l ol .2, thoyal £7) £4 52
A| 3 (mammalian cell)ol| 4] A € 5-©] %4 mRNA¢®]| 2-& @EHE ALA o] ¥ra A
(Silence of the transcripts: RNA interference in medicine. J] Mol Med (2005) 83:
764-773). 11 A1&2] RNA o] 57t o] A X2 A=, Ae¥ RNA o] F7Fe-2
Dicerg}i= ol 5572 2l o} Al (endonuclease) o] 2] 3}e] 21 W *] 2371 2] o] 57} =H(base
pair, bp) 2.2 SZ 2 A ¥ &2 7] RNA (small interfering RNA, ©] 3}
‘siRNA’&}aL e e ¥ 3% ]| siRNA 1= RISC(RNA-induced silencing
Complex)oﬂ Aslale] 7ho| = (e Al &) 7FElo] B}l mRNAE 212] 5}
Walahs 182 ol B A HAS A Hol 4 o= A s dit
(NUCLEIC-ACID THERAPEUTICS: BASIC PRINCIPLES AND RECENT
APPLICATIONS. Nature Reviews Drug Discovery. 2002. 1, 503-514).

W 2 E #(Bertrand) 17710l u}=2H F At EF7 §-7 Aol o] 3 siRNA7}
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W/ (in vitro 2 in vivo)ell 5] mRNA & o] #| &) a7} Hojvar, sl a7}
LAFN A EH = a9 E E3hst= A o2 s A T (Comparison of antisense
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Res.Commun. 2002. 296: 1000-1004). B=3+ siRNA 2] 2F8 7] 22 EFZl mRNA 2}
And oz Agael 4 Folqow el faldel wal g 2 aay] wio),
719 @A 714HE o] oF & o] 1) 3}81EA (small molecule drug)l] H] s} 283 4=
A= el 714 o R g 4 vk A& 7H H(Progress Towards in
vivo Use of siRNAs. MOLECULAR THERAPY. 2006 13(4):664-670).
siRNA 8] H ol J o} B v f &k AL R 9l ol 5 B3} aL, siRNA7F 2] 4] =2
NEE 7] sl A 3= Aol A 2] siRNAS] QA (stability) 7HA 2 Al 2 e &8
7N A-& &3l siRNAZ} EFA Al o] g 314 0 2 ¥ of of gk} (Harnessing in
vivo siRNA delivery for drug discovery and therapeutic development. Drug Discov
Today. 2006 Jan; 11(1-2):67-73).
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DA
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W] 2] S}(internalization) 5 2] /HAH AL a7 &S W olygh, Al E5A 2
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bhole) 2 Ak Al 25l Bl F2 8 AT © 2 3 7bE o] 4 1 9]
(Nonviral delivery of synthetic siRNA s in vivo. J Clin Invest. 2007 December 3;
117(12): 3623-3632).
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5 ook ubebA] AR 7HA 31 9l 5 A B £48 Add
A 2 A ol NS Fal 71E Z oAl vl sho] a3t h HojuhaL Ak o]
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|52 A 9] Ako] 7hs sttt
= A4AAE Z I AEe 23] 54, D AT AE FH4 (I
A TAHE)S SH 0= o= A9 A7HA S G54 93 el ol th
(Griffiths CE, J. Eur. Acad. Dermatol. Venereol. 2003, 17 Suppl 2:1-5; Creamer JD, et
al., Clin. Exp. Dermatol. 1995, 20(1):6-9). 71412 3|2 ¥ 3] A £ 52
H)7g A olal whE A4S 53 o= ahy o 2] gk 9]t Al F o] v 4]l
Ao R AREA o & 3 A 2= 28~304 & V2 A H Y, A A5+
3~59 F7] 2 WA R} o] ¥ gk W= Wl =] ¥ Al 3 (dendritic cells),
o 2] A| 3 (macrophage) ¢} T Al £ & ¥ &3} = A G A EE o] Y3 Al o A
715 o v <% AletE] =AFO] E (keratinocytes)E T2 5F= Slo] -8
Ao = BolAH, Wi A ELE A EE o] FH o] g HAAZES
] 2l ol =23} (TNF-a), 18 F71-19 €} (interleukin-1p, IL-1p), 181 F71-6
(IL-6), QVE] F71-36 (IL-36) L&) a1 QVE] F71-22 (IL-22) 7+ v} k3t
APl E71Q1-E W-H] 5} AL o] ] & Alo] EF7FRIE o] A 2hE| :mAlo] E (keratinocyte) 2]
FA & A3 Ao & K a1E T} (Nestle FO etal., N Engl J Med. 2009; 361 (5):
496-509; Baliwag, Jaymie et al., Cytokine. 2015; 73 (2): 342-350). 53] @l =¢] €
A 3% (dendritic cell)<> innate immune system ¥} adaptive immune system-2-
AAs] i ANE F28E= Teell2 QA EZ o] 5351 e F71 -17
(IL-17)3} V& #| 77} (IFN-y) S ¥4 3} AL Q1 E] F71-23 (IL-23)- S1E]F71-22
(IL-22)%} 18] F71-17 (IL-17) 9] A4b& 2531 a1, o] 18 F71-22 (IL-22)+=
AE F71-17 AL-17) & A A dtEl Ao EE Ab=5te] 14& ka2
2t} (Ouyang W., Cytokine Growth Factor Rev. 2010; 21 (6): 435-41; Mudigonda P
et al., Dermatol Online J. 2012; 18 (10): 1).

# 2ol = STAT3 F4 27k 1 o] Wkl A A 05 #hoghrial Bl H v}

2 TH(Stat3 links activated keratinocytes and immunocytes required for development of

»

A

Y
-

.

psoriasis in a novel transgenic mouse model, Nature Medicine. Vol. 11, 2005. Pp.
43-49; Stat3 as a therapeutic target for the treatment of psoriasis: a clinical feasibility
study with STA-21, a stat3 inhibitor, J. Invest. Dermatol. Vol. 131. 2011. pp. 108-117).
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[23]

[24]

[25]

=

olsl7t Alall« W Al o2 HA &= 495 ok ohFs ¢
7ol ¥l Aol Al ekl W3] 5 1 EEHW OLaﬂ*ﬂﬂ d
ajwtty F7bshal Qlal, 1o S 2
Age T2 s QHer FAl 94 Eﬂf’aOlEUr ‘?Mlﬂ
5 Ol o] &H ). o] & A EM = o] HIpEHAY 03201 A4 Th

W‘ﬂ Zoll A pA] eki=th, w3k Falud A o] =y A A A ZH =

g Soltt T 5o H2hgo] = Ao = g A v

oA, @A e gl =74 Ed e ABAl= w3 R 2
TS TS g 9l A& ol

190l %= STAT3 w7} 54 Agto 2 oef 2l Fabe] A~ A4 5 3A
A4 (3= FNH T 10-2014-0032925), H0 35, G S2EH 5
A9, A A, 289, A F (3 FHE 10-1416149) 5o

o
ol
N
N,
=2
2,
2
2

=)
gl of 3 ok R A = o] d = A
RNA 7H4 @45 o] &3to] %2 Sl 282 A dds Aded
9ol el ol 2 ol Thak A Al 2 T f04E B LR iz

siRNA E°] 1% a1 T}, o] & F- A A= &7 A (oncogene)-& 1]
&} A| 3£ A} 4F =2 (anti-apoptotic molecule), B & ™ #] ©] Z(telomerase), Ad 4
T84 % ZH(growth factor receptor gene), 21 & A EE-4 (signaling molecule)
O R ShA o] AEo) Hag fAxte W& A A 7] A Al EAEE

- 538F= Al o] 5231 WFgko] tH(RNA interference in cancer. Biomolecular
Engineering. 2006; 23:17-34).

STATS3 (signal transducer and activator of transcription 3)+= Al 3£ £]3-9] T} ksl
A 721 A (growth factor) 2} AFo] E7F2] (cytokine) 2] 21 & & 3of] A dslo] AALE
=218 A A2 A 91 A(transcription factor) 2, Al 322 U] 1] 2HA] AFEff o A
HAAFEA T | 9l (transactivation domain) 2] EFo] 22 A1 Zk7] 71 21413} E o]

A slE A & ko 2 79 ¥ T} (STAT3 inhibitors for cancer therapy: Have all
roads been explored- Jak-Stat. 2013; 1;2(1):e22882). ?14F38} ¥l STAT3(p-STAT3)+=
&l o] DNA 9} 2 gtslo] A 3E 2] A A (proliferation) ¥} +-3}(differentiation) 5 2]

& 3 (tumorigenesis)oll T FH Qg T A {2 A S f- 25,
g ok g o Mk 3ha}e] of 70%00 A Al &Ad 3} ¥ o QL T} (Role of STAT3 in
cancer metastasis and translational advances. BioMed research international. 2013;
2013:421821).

SHARF STAT3 S} & HARRIAE 2 @ o] 33} 724, 244 2 A
FAE 2] 357 uiFof AEA ¢l A Al ok 7k Hofof A]

W7 ¥ (undruggable) 2 ] 7 %1t} (Transcription Factor STAT3 as a Novel Molecular
Target for Cancer Prevention. Cancers. 2014; 16;6(2):926-57). -l STAT3 2]
i ;qéﬂﬂ T 3= siRNA A =24 R o] o A 7]<zo] thek Ao 28+
|- 552 Aol

2= 0) =
TR

ot
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6] olel, ¥ AEe ek B wAHS AAsy] datol ool wel A,
$47p0] Eo] 42l iRNAZ} STAT3 7 ¢] 8408 So] 5o w Aae
591, o] & ¥l o] F A 23 RNA T2 U o) B ¥ kel
kA ELA A Bo] ot ) W RAR W AEA A% AR B} S
9o e}

b | =

Hold A& gl o =z & iyg& dAdstict

[27]

[28] g e g ok

[29] B o] B2 A ef 2 v]E e FA S 8 2 3taiAl, STAT3
ol X o]l v §- =& a&2 1 4S5 9= Al siRNA 2 o] &
F3FE= o] F A £-¢) a1 RNA &4, 1d) a1 18] 3k o] 51441 8-¢) 32 RNA
TRA Y A=Y S AlFshE | ok

[30] ok o] U & 248 4}7] STAT3 5] 4 siRNA 1= 212 3k siRNAS
E el ol A £2]3L RNA FF2AE FFaAd P o2 Y38l oFA 84
ZAAE S AF3h= Aol

[31] ok o] Ik U} E 324 & 7] STAT3 5-°] 4 siRNA H=i= 21213k siRNAS
F 35 ol S Al 28] 3L RNA T2 A& o] 831e] o, m| 2 s = d 54
AES o = X R WHS Al Fshs Aotk

[32]

[33] A7 BA S GAds] fste], B g2 LS 1 A AL S 20000 A
AEE o] = o] L& E 3= Al 227} (sense strand) T} ©] o] A H 4] <l
M A S 3ebshz /FE Al 2~ 7he & 338l STAT3 5014 siRNAE A & e,

[34] B g o A 9] “STAT3 5-©] 4] siRNA”= STAT3 @ 2 & Q139 3)+=
Aol 5 o] 4 Ql siRNAE o 1| gt

[35] 5 STAT3) thgk SolAdo] FA %= g A7 MAHE 1 A MIdHE

20000 WHE AL sz Al27be i o] Al ehel 42 7
Sl @717k A%, A, B 49 49 TR A27E R
Al

2
)
rot
"
o
-

[36] A7) AEHE 1 A ALDH T 200 STAT3 5©] 4 siRNAL] Al~71E
A o)t

[37] o Qloj A, 4371 s1RNA/] Al 27 tE= obE] Al 2 7FERS GiRNA 2
7IsE 73T T Ao FEU Qe =9 A grolli= Al gho] §lon,
v A sHAl= 19 WA 3170 9] 2 H QB EE o] R3] A& S o7 T
At

[38] g of] Qloj A, 7] siRNAE vt A e A= D E 12, 17, 42, 101, 108,
114, 119, 137, 141, 166, 170, 171 ] ©}& STAT3 E©| %] siRNA ] Al 27} eh&
Féeh= Ale SRR o o, vl v sl = A9 S 17, 42, 101,
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[39]

[40]

[41]

[42]

[43]

8

119, 137 ol] w}E STAT3 5] 4] siRNAS] Al 271 eS8 ¥3151= & EH o7
gt 4= lom 714 npE A S A= A 2 E 42, 101, 13700l u}& STAT3 50| 4]
siRNAS] Al &7te-3 ¥8k6h= 2le 5 o= o o o

Vg ol A Al F = STAT3 50 4] siRNAE 3l d F- 345 ¢33}t
mRNAS} g A 02 Agtel = Qw5 AAlg GVIMd & 78R, s
Fraabe] HAS g A o7 A3 = Alo] 5ot} gk A7) siRNA
o] 3° whebe]] sf} HEi= 5 7 o] 4] v A Sh(unpaired) ® W EE| LE=E
E gk 7221 @ ¥ dll(overhang)S 2 3He o Sl Tl

g of] Qloj A, 71 siRNASE A A W] /P84 3-8 8l it el a4
ol W] EolX WAt A E ¢ s

A 7 51 W 3] (modification)S
E35= A S ER o7 g 4= Q) A7) siRNAS] W& 2 3l o] 4)o)
FEEILEHE W & 729 27 ¥ A x| A -OH7] 7} -CHy(H &), -OCH,

(methoxy), -NH,, -F(E4), -0-2-H 5 Ao & -0-Z 2 3 (propyl),

-0-2-v & E] 2 ol & (methylthioethyl), -O-3-0} 1] 32 &2 32|

-O-3-tiv[ o] =2 2 O-N-H o} Eoln] & =

-O-Hu|Hopr] Ao e &2 o] x| ghol] o gk W&, 72 ¢ LB = ] (sugar)
T W] A7 o X3 WYy B yEY LHE AT

¥ 22 3 2 ¥ @ 9| o] E(phosphorothioate) *=1= K2} %= 3 2~ 7| o] E (boranophosphate),
| €l 3£ 2 3 Y] o] E (methyl phosphonate) 2 3+ © 2 2] W3 oA A8l ¥ s}

ool Mg o] 3ty o] AME-E 4= 9 2, PNA(peptide nucleic acid), LNA(locked
nucleic acid) %= UNA(unlocked nucleic acid) & B 2 2] ¥ &= A& o]
7}5 3 Ann. Rev. Med. 55, 61-65 2004; US 5,660,985; US 5,958,691; US
6,531,584; US 5,808,023; US 6,326,358; US 6,175,001; Bioorg. Med. Chem. Lett.
14:1139-1143, 2003; RNA, 9:1034-1048, 2003; Nucleic Acid Res. 31:589-595, 2003;
Nucleic Acids Research, 38(17) 5761-5773, 2010; Nucleic Acids Research, 39(5)
1823-1832, 2011).

Bl o A A F 3= STAT3 0] 4 siRNATE 8 3 -1 x1o] &d -2 A A 2
Wt ofu e}, s G A o A& A A S A AT RS 9Fe] A g
N4 ALE-E] = o o] & RNAi9F A3 4 Q1 23 (combination) ™| = %] & H QI
WA oy shet e o] ZhpAd g A= Ao m A A e LR (The
Potential RNAi-based Combination Therapeutics. Arch Pharm Res 34(1): 1-2, 2011),
¥ g o STAT3 50| 4 siRNAE 7]E 2] WA 3= 318t e p ot W 3 L83
T Atk A2 GG A A A e Aol

g o b2 Gl A, fet A3 #5314k, 53] STAT3 5©] 4 siRNA 2
AA el Ea2 dY 3 bEA S Ato] siRNAS] F Wko] H =4

&

EE XAT7e &= H A (6] H H = 5_14'
siRNAC] 4 22 2 24 °| ;
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[44]

[45]
[46]
[47]

[48]
[49]

[50]

[51]

[52]

[53]
[54]
[55]

9

(Y 535 55T A 1224828 & %), o] Yl Ak= AW 22
ol A o] b A o] =53] -8 W ol e}, 9] A S B3
A A} A7) 7F wll §- o L 3Fo] QC(Quality control)©] 80 3F L2 o 22 A 9] A2
A o] haEthE g o] AlTh (W02015002511 %),
Shube] npekA et A o] 24, B g of] u}E STAT3 £-9| 4 siRNAS
2 3hal= o] kAl 28] 3L RNA F2A= 87] 724 (DT ¢& P25
o 9tsli= Zlo] uhghA] st

T2 1

(Am-J)n-X-R-Y-B

A7 T2 (DA AE A 52 @A (monomer), B A
m7ﬂ/] 244 =4 G5 7 B mrle 7

r
i
oX,
|af
X
o
5
oy

HPHH A5 Bd BEEe %l—%ﬁmé, Xet YT 44 5Hd4oR de FR-2%)
3= FH A linker) 7} M M E 523, RS STAT3 0] 4 siRNA, 28] 22 m< |
=] 102] A F=o] ™ u}=] o}ﬂlt 6, n 1 WA 109] A F=o| ™ upgk] 57| =
4o},

7] STAT3 5] 4 siRNA= STAT3 50| A o] f-%] %= &, siRNA <]
QFE] Al 22 7h o] STAT3 A AFe] A7t 7919} 100% 9714 Do) 4 r A1 -5,
= &b A X (perfect match)8h= A1 ol g, A3 37| o] AA| A &=
749-, = B4 A X (mismatch) 7} = A% ESHE T o] 2] ¢ siRNAT STAT3
F 2] mRNA A Qo] ol tfshe] ulgk2l 8 A = 70% ©] 4, B.th
vl k2 84 A| = 80% o, vk Ul % v 8 A| = 90% ©)7, U1 vl 2 8 Al =
95% ©|/, 7H vt A A= 100%2] 53 E 7HA = LR A9 7 9

o] 2] gt siRNAY FEH Y 4 Qa1 w3 G i A L wEdeHEE
It o) otE| Al A YA FEULEHE B rmcroRNA(rmRNAs)oﬂ
A E) 2] k= A& of Yt

B} upg A SHA =, B g o] b2 STAT3 50| 4 siRNA 2 X38)=
olF A =2 AL RNA 7-ZA4|+= 3817] 7224 ()9 %2 & 7HxIth

TFLZ)J
(Am-J)n-X-S-Y-B

AS
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[56]

[57]

[58]

[59]

[60]
[61]

[62]
[63]

[64]

[65]
[66]

[67]
[68]

10

A}7

[}

T-Z22 )4 A, B, J,m,n, X € Y= F7] 722 (1)l A2 A<}
1™, $3= STAT3 £-0] 4] siRNA 2] 4l ~7}eF AST= STAT3 & ©] 4 siRNAY]
2= 7hehg ol m] gt

R} vk 8 A= STAT3 £9| 4 siRNAE E3138H= o] 514 &¢] a1 RNA
TZ2A = ] 24 3 T2 E 7T

Ot

o
L=Ne)
o =
}HEl

2

SECE

(Am-D)a-X-5"S 3°-Y-B

3" AS 5'-POg4

71, T2 (1) WA 22 (3)o A 9] 7] STAT3 590] 4 siRNAS ¥ §H6h=
o] F A &2 31 RNA -4 9] SHE] Al 2~ 7he9] 57 dete]] <14F7](phosphate
group)7F gk 7] WA Al 7] AgHE 4= 91, siRNA thalell shRNA7F A8 525
R ¥ o] £3hi= V] dofoll A B X4 & THX] Aol Ali= &g gt
ot

A7 F2A () WA 22 )l A e A 22 G (A= Bl o] A
572 WAL e] @EA| Fol| A B g of HAof] Rgksli= Aol ehd of
Zlol ek A gglo] Ab-go] 7hs sk, nig A shAl= & 10l 71 A" gE (D
WA 2= 3)ol M AR A, Bl 5 vt A= () e BEEA 7}
ARgE = e, 318 (Dl A Gi= vEE A 8HlR= CH,, O, S ' NHol A
A= o= 1oL, v S vk A SHAl = O7F ARE U

[3E1]
2 T30Me viEET H+d EF HEH 1=
sletE () sletE () stetE 3)

GE CH, 0,5 &= NH /ﬁ\ﬂ/ /T

A7) 7 A5 B B el ZekE D54 B2 9l Ash 919 1
SYH0R 4 A5 BA BE) BAY FE Qa1 Fo| ¥ FE k. F,
W54 272 B50] 37) AHeE A =3, A WA B2l ke ()0l e
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[73]
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A4 24 dFA7E 7 HA E5o = 33E ) u&E 44 =4
GFATE Al HA EE0d = 3= )0 WE A B GEA T AN E =
T, EEXNTAA B ESEE UE I5A 2 GFATF AN E 5 QA
RE A 24 550 3FE () WA FEE Q) e a4 =4
GFA oA e o] = she] AeA B GFATE e A AL E
Ut A 2 ] B weEA o AS wi sk WA SA A H A
=4 E5HE BT sdst GAVIAEE SR A, A e 2 EE5 HE
Aol AT AL E 5 vt

A7 FZ2A (D) WA T2 Q)M Y AT 2 2B AT FEAE S
3 FRA )Y HE Y AFEEHHE FRAE TAE Y=Y AE
Ak 9s g

Bk of Qloj A, 7] AgAl B2 FAlEFo] 250 W A] 1,00091 A o]
Hl2h 2] 8| A~ 2 o] E(steroid) -5 A, = 2 Al 2Fo] = (glyceride) -4,

=2 Al ol 8l Z(glycerol ether), Z 2] 32 2 & &l = 2] Z(polypropylene glycol), Cj»

(diacylphosphatidylcholine), #] ¥4k(fatty acid), 1 *] 2l (phospholipid),

2] 3£ & 2] o} ¥l (lipopolyamine) “5 ©] AR-&2 == YA RE, o] of] A &k = 212 o}y,

g o] BA o] HghakE Aol o m g A B R AR Ths st

= 2 g o] &3 V] doboll A B3] A2 & T Aol A= A gk

=3

ol QoA 7] ZH R o] Esteroid) #5241 FElLH E, Sl Ak,

b S aHE X 2ol E, A Aeld X 2o E 4 F| ~Eldolnlo g
FOI Froll A A= = glow, AV Al ekl E FaAE B, v 2

Eg-ggAlgte] = Soll A AdEE 5= = ofw, g Algke] 2o AAES C),

| Cs2l = F 3} 3= X3} A ¥fAko] nhghz st

B A B Toll AR £33} = B X gAY Sl 2 Eo

of u} Qe = A 2A| o] A @Al A &) 5HA

AL k= Aol A akghA] et

4 49 vhi & W ik(distal end)oll A3, siRNA

o] o) = 9 X|ol] AE o] &= kst

I T
A EE 4

m o Lo T
ir}mzr -

=

Mo Fr

N

E
=

—_

2

ME
ol

i
ok
>,
N
)
3o

FIF m}o
o, M
Rl

o
N
(D
¥
ox,
e
i)
rlo
N
¥

o
-
I
N
18
H
o
I
N
18

s
cg o4,
> =
el =)
S T Fe
o -
XURON
2 X
o
DZ} =
T %
it
) N
O
o .
I
o <7
F o
o
ot N
) ja
N
2
=
i

o
:{o
iy,
E‘l"
>

<

oll olell At 7] Trdds MiAshs d7= A =4, =
A3} STAT3 5-0] 4 siRNA 9] kol M &#-2 38, I .2 ol ufet
oA el 7F 7he A Al gk 3 58] g H = A2 oy
P71 W7 2 el e ol s Al &
% STAT3 5-0] 4] siRNA /1= 344 B2 (S
Al A 7]z o w g e ARSE 5 Tt

A

oL

ot )y rir
oxl M

r U

_-\:i B i v .

X
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-
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[76]

[77]

[78]

12
el doj A, Y] FRA - Bl A i Ll A T ol
Zlolo) & Fubattt, ofuf, vl A g o R = ofu| = A = Q4L A gtol

=1
S+ ¥ = A& ol Yt
gk A7 22 (1) WA T2 Bl A Y R(EE S HAS)E A H =
STAT3 £ 0] 4 siRNAY= STAT39} Eo]A o2 AT = 9l EAL AU =

MAHT 1WA HEHT 200 ol A A B E o] = shto] M-S Z s
A A7 e (sense strand) 3 “Lol) AR A A E & EHE= QE| Al A 7fH o 7
TAHE S EFoZ T 5 ATk

kg ol Sloj A, 7] siRNA= vhgA 8 = A D & 12, 17, 42, 101, 108,
114, 119, 137, 141, 166, 170, 171 ] w}Z STAT3 5-0] %] siRNAS] Al 2~7Fe5
E3et, U S alt A s Al = A G E 17, 42, 101, 119, 137 o)) 02 STAT3
50]4 siRNA2| Al 27be 5 E¢hstal, 71 uhe2 eb 7= 2 = 42, 101,
137 o] t}2 STAT3 5 0] 4] siRNAS] Al 2~7t & E3151= Zl& 5oz & &
Atk

7, F%(umon ] Z7& vl 7 aake] G4} 27 ol ] ehe] Bk
A gk(diffusion-limitation)= Z+=d], o] & &+ &4k A g+ <&
G e, A E o qb e A S =
& 721 Al (angiogenesis)-S 53l F=®lol & o
S5t AN S Sl FAAH T 2 E e T el et 100
nm WA 2 um 7FEF] F& 7 @3 €3 4-Z(leaky and defective blood
vesseDE 7HI vk, wheb A U xb= A A o 22 3hE B d el ] ho]
AL i 7 2E E3ah= oF 249 2 A # U 9 (capillary endothelium)Z
ZF Z9shA Ho] ol W =3k 3 ol £ 7HE (tumor interstitium)©l] 7 2]
g-ol | A a1, ot FF 27 otofl = ¥ X F(lymphatic drainage)©] §10] %F= 9|
%4 %= A3E YERY =], ©] & EPR(enhanced permeation and retention)
AL g Uil o g el o8 FF 24 HolF o=z
Ay = A8 55 4 el " (passive targeting)©] 221 3 (Nanoparticles for drug
delivery in cancer treatment. Urol. Oncol. 2008 Jan-Feb; 26(1):57-64). =4
E} 7 ®] (active targeting)~> 3% 4] & 2 (targeting moiety) ©] Y= Aol 23
A2, Y =JAE Bb7 227 ol A o] #2418 57 (preferential
accumulation) A 7| A, B} Al 3E 9to & YA Ad s =
] Al S} (internalization) & 7| A1 8= A o] H.31% 1t} (Does a targeting ligand
influence nanoparticle tumor localization or uptake Trends Biotechnol. 2008 Oct;
26(10):552-8. Epub 2008 Aug 21). 55 % BHAE & B M X 1Y 5ol 4 ke
vk 1] of Q) = ¥4~ 8}-&(carbohydrate), 58 A (receptor), & (antigen) 9} 2 &
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[86]

[87]

[88]

[89]

13

T U= o8 7 = EHIE Fo]olH, targeting moiety )2
o] -8-+t}(Nanotechnology in cancer therapeutics: bioconjugated nanoparticles for
drug delivery. Mol Cancer Ther 2006; 5(8): 1909-1917).
whetA] B g of] w2 STAT3 5-0] 4] siRNAE E33h= o] T vk &8 it
RNA 727 R o] 2458 FAdd =i Al BRI Kool ¥ 7} 1] g,
sEEAcR B A E R AEdE S3lsto] vl 2 s Fo|go Rk
B Al 2= Ady o] 2 B §-3128d 24 VoS vebd = e, g
A7) D A E R H] Eo] % STAT3 £0] % siRNAS] A& W& 4= gl
ofol] mhe} & AT 7] A (1) WA A Byl whE A ol
2] ZF=(L), &3] 8-A) vl 7l W) 3£ 2}-8-(receptor-mediated endocytosis, RME)S-
=3l b M A Y Al S)(internalization) & 5 A| 7| = 84 ¢f Eo|H o=
Adsh= 545 7H A E(dligand)7h F7HA L2 AR ol T &1L
RNA, 724 & AlgshH, 724 (el w2 o] T &2 3L RNA 24 o]
Piesk Ak e ap] P2 @eh g FE AR

Tz 4
(Li-Z)-(Ap-Ds-X-R-Y-B

A7 T2 @A, A, B, I,m,n, X R Y= 7] 722 (1) WA 722
)l A o] Aol sdal, L& 58| vl 7| W 3£ 2}-8-(receptor-mediated
endocytosis, RME)-& -8l E}F7 A 3£ Y] A S}(internalization)& 5 A| 7| &=
TEA &} SolA o m Ajtel= 542 7H = E onl sy, i 1 WA 59
A, abtA sl = 1 WA 39 A& | etar, zv= ©e S RAast e 54
24 E5 W9 24 24 dEEA oF g k= A vl ElhE W 7otk

A7 FZ22A @M Y B tE = vk s = BHAA S o4 o=
A 3 A 3} (internalization)S 5% Al 7] = =8| vl 71|
M| 3£ U 4] # (receptor-mediated endocytosis, RME)2] 5-4-= 713 B} 7 =84
E-o] 4 Ay ieb, Mefo] =; BEi= ¢ 2H(Folate, U4 © & folate$} folic
acid¥= A = W} AF-G-E 51 gl o o A o] 94k X} A el =
AA N A 24 3} < folate S 1| gHT}), N-o} A & ZHE E AL (N-acetyl
Galactosamine, NAG) 5 2] & 4o} (hexoamine), 3 %= " (glucose),

T+ 2~ (mannose)E H| 38k To] 1} BF 38} & (carbohydrate) & ] $}8F= 2 5ol A
AEE = )X gk, o]of] A ¥ = A ol Y, vl A s A| = E ol

Vg o] I b2 FEj R A, 2 & V] STAT3 59°] 4 siRNAS X §8h=
olF 4 =2 3L RNA 724 & Al xshe Wil A5 §kt

B g o] w2 STAT3 50| 4] siRNAE -331= o] 5144l &2 32 RNA
TZ2AE A xshE AL 9 F 50,

(1) 223 2] A Al (solid support} & 7| HEC 2 44 B2 & A3 A 7] = @A,

|

e, 4
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[90]

[91]
[92]

[93]

[94]

[95]
[96]

[97]

[98]

[99]

[100]
[101]

[102]

[103]

[104]

[105]

14

Q) 7] 54 EAo| A3y 13X XA B 7|HEO & RNA vl 7S
Fd st dA,

3) A}7] RNA @ 71ek 57 dado)] A4 &2 & S T

(4) 7] RNA ©Hel7bebo] A oot 4 24121 A 21 o] RNA @ 7he)
oA,

) FAlo) E ¥ A XA ZHEH RNA-ILF-A} 24 2 RNA ©d
7hehS ¥-2] GAshE 9,

(6) Al Z ¥ RNA-ZLE-2}F 24 9} A H % 2l A 2] RNA @7t o] o d &
=5 o]%uw S)a RNA ?—Ziﬂ% A z3h= A,

o

B kg of| X o] 313 ] A A (sohd support) Controlled Pore Glass(CPG)7}
vk 2 & x| gk o] of) $H7g ¥ = Z1-& ol 1, CPGSl -7~ 274 = 40~180 ] 2]
nher 2] 5k, 500A~3000A 9] &5 715 7hA15= Blo] ntg A stelh. A7) @A (5)

o]%, A x7t &7 ¥H A RNA-L A 724 L RNA ¢ 7e&
MALDI-TOF A #@-A1 7] & ¥-2 %5 S 8o] 34 6h= RNA-aL & A} 24 3
RNA @ 7Feo] A 2HA=AE G 5= vk 7] Az gel oA (2)
Al A gHd® RNA @A 7o) A A3 4B 491 A A o] RNA @d7HH-3
ffwé} A (= (1) A o) = (1) BA WA G)ySAl T ol = g 3

G 3 ¥ o] I ket

EEQP, Q)AICNA 3 ¥ RNA @l 7her o A A & 39181~ RNA
GA7 S 50 E ) QIAH7F AT E FHE o] 8 s SH SR 5
Az = 5 9

Houlwd o Lt STAT3 59| 4 siRNAE ¥ 315F= o] 514 2¢] 31 RNA
TZA o F7HA o ® =T A olF A ¢ 5L RNA 7732419
Al Z2H9H S A5 gk

27t 7t AeE STAT3 £0| 4] siRNAE E316}= 28] 31 RNA 124 &

A zshs -2 d & 50,

(s 71557171 AjtE o] = A A Aol A =48 A7+ @Al

(2) 715 71- 754 B o] AjltE o)« XA A E 7IRESE RNA
t} ol 7]_1:1— o %L/Ké g}% 11;_}74]’

(3) %471 RNA ©d 7ol 5 eto]] &7 E4& SHAaS A7+ g o=
A 3= v

(4) 737] RNA S 7Fee] A A3t 4 B4 ¢ A A o] RNA & 7He-ES 94 6f=
oA,

(5) ol SrHd DFAAAZRE 75 7]-RNA-LEAF 24 2
R AR A Ao RNA HA7HE &

6) 371 715715 ol &3] W44 <
2] JFE-RNA-ILE 2} 24 L7 S A 28k 9l
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(7) Al Z2¥ 2] F=-RNA-GLE- 2} 722 7] 9oF A2 4] Q1 A d o] RNA T 7k
ojdd S 23 g)7ts-o|F A &) a1 RNA T-2 A & A 23t v,

£ X 3lste] o] Fol A 5= 3l

271 (6)97) o) T, A 27 $E 5]1:4 2] ZFERNA-SL -2} 24 D A} R A
A ] RNA @ 7HeS 8] A A §F 7] MALDI-TOF A& A4 7| 2 E A1
A3 o] HAsh= 2] P -RNA-L WAL 23 © AFH A Q1 RNA7E
AZHAE=AE G2 & 5 Ak Al xzH 2 F=-RNA-ILIEAL -2 4] 9F
21 291 A d 2ol RNA %%‘ﬂﬂu oJd & Fall ZitE-o]T Al &2 L RNA
TEAE AT 5 Ak A7 Az el SlojA (3) dAll A ¥ RNA
g zheel At R AR A o] RNA Tl 7heE g 8hs Ol e
= oL FA TG oA (1) GA o)A iz (1) @A WA (6) @A T o] = g
T o] &= Tt

ro__l
mPP

o
ol T
O{NJ
2

oy 4 v FH EA, STAT3 50] 4 siRNAE ¥36h= o] 5 1Al
=¥ 3L RNA 724 & 288k Y=dAE Al

oju] gkaf v 3 ufel o] STAT3 £0] 4l siRNAZ ¥.3Ha) 1= o] F1HA
283 RNA T2 = A4 L 2AFA BEAS 25 ¥£36ta 9+
BRI, 25 0 Ao AT B A A B
HEeS B A8HE AN @ glo] ulpa o P ¥ a1, 25
EAES 05 ] A4 A ZE 28 (hydrophobic interaction)< &3l ¢F& 0. 2
oA Hol detH o g b YA E FASHA Hr) =, U= A
Sl 2A] B2 o] /A8 B AL, STAT3 5-¢] 4] siRNA 9] up2Z: v kol
44 B o] Y A5te] STAT3 5904 siRNAE R G 9 Y A&
FAgo) o)A P4 E J=Y A= STAT3S 5] 4] siRNAS] Al E W] 2t g4
3 SiRNA 858 A1 710

oo uhE Y #}

= YU L& 7R = siRNAE E36h= o] TukAl
=23 RNA 7247 2 A 5 gl ME & D& E3keh=
siRNAZS ¥3}5}i= o] U4 8] 3L RNA T2 A2 TAE 5 U2
EA 0 & sh=d], - g o Ao MR tE A EE EE5lE siRNAYE HHE B
AR}, ol & E0] STAT3 50| 4 siRNAY -5 9131, &
A

5ol A& 7HAAA L A doe] thE A 55 E3E

E3H STAT3 5] 4 siRNA o] £]¢] th& ¢F 5ol % B2l F- 2%} 5ol 4
SIRNAZ E3815}3= o] A 2-¢] 31 RNA T2 A 7F 2 vk o] ul 2 1= Ao
E5hE g Qo

Tk e o E kﬂ1 2], STAT3 59| 4 siRNA, ©| & ¥3}5}+=
o] F1}Al )31 RNA T34 B/HE= 37] o] 5144 2] 31 RNA 24| 2
o] FAN Y YAE SEE?} = o A RAZ e G5 AE] o e
A58 2AAES AT

B oukd o] u}E STAT3 59| 4 siRNA, ©| & ¥ §3}= o] 51441 2] 31 RNA
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F2A D/mE 7] o)lF A 8]A RNA T2 A & o] Fo] 1 YAt &
FREAVOR FReE 2R GAES T4 2 GAE] AL S
FriatAAu, 24l A A EY T4 R AFE S Frieshal o] ol whE v] AgAA 2l
AAAE] A S Friste], o, 974 = G54 A3kl o =
X & 73S ekt el 2ol ulE STAT3 50] 4 siRNA 2 o] &
Febebis 2 ES AT FEAE 3 A3 Hold= AR Baryl fehs
H) ko] 1ok, # ok, Ak, thadeh, 1hek, A A, F A 2 A
M) et th ket oF i NS H RS A R A S 5] AF] d =
A 5ol a7t Aot

E3], B oubgo] Qloj A, A7) o] Al 28] 3l RNA T2 A S £33 o
o) Ei= A g

ZAZ =L HE 1 WA A LEH T 200004 AElE o] =
shibel A upghA s A= LD 12, 17, 42, 101, 108, 114, 119, 137, 141, 166,
170, 1719 o] w2 A Lol A A e o = s} o] A, o upghA 8=

AN F 17,42, 101, 119, 137ﬂd0ﬂ = M D, 7Hg apEA S Al = AT 42,
101, 137H o) W& M AL Fa= AAa7te 2 o) o) AR A9l g S F3lsh=
OFE] Al 2~ 7HehS ¥ 9}3HE STAT3 0] 4 siRNAS ¥ 3}161= o] 5ubal 2]
RNA rrLz;q] = Jﬂo}b 74_ E;ﬂ o 7 3l S}k z,: 9}1\ .

3 STAT3 o] 219] th& &, 374 8 = G54 A3k S04 g7 {7 #}el
£0] 2] Q1 siRNA 5= o] & £38h= o] 5 1hA & 8] 31 RNA 724 71 & g of
= A Eof A o7 ke 4= Qlu),

A ]9} o] STAT3 5-°] 4 siRNAE * 35} o] &3 RNA T-24 9}

F714 0 2 STAT3 o] £ 9] ¢, A 723 = G54 23 5o % A
} ] E ol % siRNAE LG 3sh= o] 5l &8 3L RNA T2A & 25
BAG = oz A3 o B X858 ARS8
5] oF, v A = JFA A3 A5 o] FEH = WE
combination therapy)d} #o 21 )
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A, ATA R FEAE F7H

WA, AE A 4o Hrlete] g, @k,
Fero) B3t e FALG AP o AR @ S Yk 53,

A dyophilized 2 Juh el A0 A AStE AFEHi Aol A3l
BA0z AY AxE A B gl Sohiz 7| L obol A AL 0w
el ol ol AR 4 glom, BANLE 5 YR A} 3o

AT T Hol7h & okl A W o2 = ¢ W= F ) 2}k (Remington's
pharmaceutical Science, Mack Publishing company, Easton PA)oll 7] A| 5] o] Q1=
MRS ol §ato] 7 Aol mel iz Al Yol whel uheka s A4 8 %
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E3E Edye] 4dWls 1 U ® 20009 A
siRNAE 5 nM 2] 5% & MCF-7 Al £l &2 A3
- % A (target gene) 2] & Al 7k L 2 o]}

T 4= Byl AT | % 2002 L& Al
SiRNAE 1 nM 9] 555 MCF-7 Al 50l 2 A 3hA[71 2, <215 g7l
- % A (target gene) 2] & Al 7k L 2 o]}

L5 g ol AN T 12,17, 42, 55,91, 95, 101, 108, 111, 114, 116, 119,
137, 139, 141, 152, 166, 168, 170 T= 171 2] A& A Aa7beto & 7] +=
SiRNAZ 0.2 nM, 1nM 3= 5 nM 5 =& MDA-MB-231 A| 0] 32 A A 71
g0 E B fE A A el g e oo

L6l Houbygol AW I 12,17, 42, 101, 108, 114, 116, 119, 137, 141, 170 3=
1719 o Mg Al 271H 0 2 71X = siRNAE 1.6 pM, 8 pM, 40 pM, 200 pM, 1

M = 5nM 9] 5 55 MCF-7 Al 32570 FAH A7 3, gl gt 74k
%iﬂ_ Al el TLef 2 o]t

L 78 Houbyol AWM I 12,17, 42, 101, 108, 114, 116, 119, 137, 141, 170 3=
1719 o Mg Al 271H 0 2 71X = siRNAE 1.6 pM, 8 pM, 40 pM, 200 pM, 1

nM E3= 5 1M 2] 552 MDA-MB-231 Al 32520l A A EAI 71 3, 8kl H el
NI T I e e R A R

L 88 Houkbol AWM I 12,17, 42, 101, 108, 114, 116, 119, 137, 141, 170 3=
lﬂmgﬁdoH*ﬂdoiﬂﬂbmMMJE%@MMmammMMn
50%)E ¥ 3k 19 L 2 A, A3= MCF-7 4| £50] a1 B3= MDA-MB-231
A EFol v,

Lo H ool AW T 17,42, 101, 119, 137H ] L& Al 2~7)e
7}A] = siRNA S 5 nM =3 50 nM 5 % 2 MDA-MB-231 A| 5] &4

rkﬁ i

o
Z
-

& golg gA § ﬂﬂmﬁﬂﬂaﬁlﬂﬂeﬂiﬁfgmmmmw)
AowE A, A B A 38 A el ol al, B Al AEE
7ol .

H

102 Bt ol AN T 12, 17,42, 101, 108, 114, 116, 119, 137, 141, 170

T 170 JEE Alave o 2 7R = siRNA S ¥3151= o] 5141 RNA

T-ZAE X35k Y=Y AE 100 nM == 200 nM 2] -5 5= 2 MDA-MB-231

A ZFel A2l o, e 2] wa A& s vheb = e oo
1S Eodgo) nfE AEdH T 42,101, 137H ] L& Aavtg o s

S 3F8k= siRNAE B ¥3918h= o] S & ¢] 3L RNA 24 &2 o] Fo] 3]

=] 212l 100 nM, 200 nM B3 500 nM @] s 520l A ] {FE(E 1) 70
w2 B2 fA ko] W oA %S MDA-MB-231 M| E70l 4] |5l §-4] g
“Lef el

=12 B thE AW 42,101, 1370 AL Alzvbeo R
X351 siRNAE B E§Heh= o] Skl &8 31 RNA 724 & o] o]l
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U 5 AHSAMIRNA-STAT3-Combo) 9} &Y Y Aol 2]t E2H] s
Z ghs)= Y= AH(Glucose-SAMIRNA-STAT3-Combo) 2] 7] (size) 2
PDI(polydispersity index)E =7 g 18| 3 o] T},

T3E E o] AT 42,101, 1372 A DS Al
siRNAE X 313}:= o] 5144 RNA 24| & =7 X33}
U= ) AHSAMIiRNA-STAT3-Combo) 2] w}-5-2~ -1
Folo whE FFAGIA maE gler] &, A v g e Fol 3
Tl AV E &gk 1 Zo|t) PBS, PBS(H-E A Fof
SAMIRNA-CONT, A 9 H 5 201 2] A& A7 0 2 71A]1= siRNAE
E = Y=Y A 5 mg/kg body weight 5] T Z+"; SAMiRNA-STATS3,
AMAM = 42,101, 1370 ] L& AA7HH 0 2 7HA) = siRNAE 25 E¢H8)=
U 5 AHSAMIRNA-CONT-Combo)E 1 mg/kg body weight F23= 5 mg/kg body
weight o] &+ A9 t-& v gt} SA9H4 Fold & 218t #18 GraphPad
PRISMS software(La Jolla, CA)E ©] 83} ] Two-way ANOVA with Bonferroni
postests'd & AME31 S W, p<0.055 A" 7H] 7oA = Aol &2
HAA 5T} #, p<0.05 versus PBS; ###, p<0.001 versus PBS; *, p<0.05 versus
SAMiIRNA-CONT(5 mpk); **, p<0.01 versus SAMiIRNA-CONT(5 mpk); ***,
p<0.001 versus SAMiRNA-CONT(5 mpk)

5145 B3 o A9 E 42,101, 137H S DS A AT O = 7ER] =
siRNAE ¥ 3sli= o] L4 RNA 24| & 55 3, 2= 4
EEFES E35E Y= AH(Glucose-SAMIRNA-STAT3-Combo) 2] v}-$-2~
FrHk el o) Fol A el v H) Fojof wbE F kA aE gRlsty] 2l e,

n g Fol 3, F¢e A71E G0 2 o) PBS, PBS(H & Al)
o] t Z17; Glucose-SAMiRNA-CONT, A €M Z 201H O] A E & AlxvtHo=
7FA] = siRNAE ¥ 83F= Y=Y A 5 mg/kg body weight 501 o) 2=
Glucose-SAMiRNA-STAT3, A €M % 42, 101, 137H ] LS Aavpeto g
7FA = siRNA S B E 838} Y= 9 AH(Glucose-SAMIRNA-CONT-Combo) & 1
mg/kg body weight == 5 mg/kg body weight 5o 3+ 2 & -8 2| v] gt}
ZA 84 f-o] S #e1&t7] 9l el GraphPad PRISMS5 software(La Jolla, CA)S
o] -835}o] Two-way ANOVA with Bonferroni postests' & AF-8-3}%1 2.1, p<0.05&
A ko] fro A 9= Zpol 2 33T ###, p<0.001 versus PBS; $1, p<0.01
versus Glucose-SAMiIRNA-CONT(5 mpk); £%%, p<0.001 versus
Glucose-SAMiIRNA-CONT(5 mpk)

T 159 E 162 B ol AWM T 42,101, 13709 A& Alavteo R
7FA]i= siRNAE ¥39161= o] S U4 RNA T2 A & W5 E36h=
2] ZHSAMIRNA-STAT3-Combo, & 15)¢} T g2}l gl 7F= 24
& 728 1} 9] ZH(Glucose-SAMIiRNA-STAT3-Combo, 5 16)2] 7h-9-2
o

-
FY o Fol 4w e v gu Folo] e FFY A EAE B8] A4,
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1 O
gy
I

v}

°

AL n A Fo] T gokol AL 157 I 162 ZF A)S} A F thH]
FdFA v & WEE(E 153 = 162 ZF B)S #9138 18 L o]t} PBS,
PBS(F & Al) o] thZ&"; SAMIRNA-CONT, A DM 5 201 2] L&
A 27 e 0 & 7FA] = siRNAE E38= U= Y 4 5 mg/kg body weight ¢
) Z&+"; SAMIiRNA-STAT3, A €W % 42, 101, 137 2] A& Alavtsto g
7}A] = siRNA S 25 ¥ §3)= Y= AHSAMIRNA-CONT-Combo) 1 mg/kg
body weight == 5 mg/kg body weight 5 & 3 7%, Glucose-SAMiRNA-CONT,
MANT 2019 A& A7 0 & 7FR) = siRNAS £33 = =45
mg/kg body weight 5] ™ Z3"; Glucose-SAMiRNA-STAT3, A1 2 & 42, 101,
1379 9] L& A7 02 7] = siRNAS B X381
U 5 ] ZH(Glucose-SAMiIRNA-CONT-Combo) & 1 mg/kg body weight B23= 5 mg/kg
body weight 51 3F A &2 o v gt} FA|5H4 R4S &elstr] sl
GraphPad PRISM5 software(La Jolla, CA)E ©]-8-3}9] One-way ANOVA and
Dunnett’s Multiple comparison test' 2 A& 2™, p<0.055 2 3o 7+
oA = Aol 2 THA ST ##, p<0.01 versus PBS; *, p<0.05 versus
SAMIRNA-CONT(5 mpk); **, p<0.01 versus SAMiRNA-CONT(5 mpk); #, p<0.05
versus Glucose-SAMiRNA-CONT(5 mpk).

£ 172 S I 429 MEe Al A7 O 8 7HX] 3= siRNAE 50,
100, 200, 500 nM 3= 1 uM 9] 55 & HaCaT M Z50] & A AN 71 T olg
EH -7 AH(target gene)©] e A e 7 TLef 2 o| T

b o,

W o] FAg A g upA @ - E 4

o|at, AAl & Falo] - U -& B} A 3] A star) gkt o] & A A o=
QEA B uyg Bl AR Aely] 9lek Jlom, Bl Helt
ol & AAldle] o8l A st A F=rhE AL Fal] v]e okl A g A2 &
7HA Aol Al el 28 & Ao

A e 1. STAT39] #3E 714 <L tAF<] H siRNAS] A =

STAT3 A 212l mRNA A &4 (NM_213662)°] Agre 4= 9li= &%
A7 DA 2=7HEE 2008 HARRISH AL, 7] 3 VA Y] AR A AL
QFE] 4l 2~ 7}Eho] SiRNA & Al 23191 t) A, ulo] QU ok(F)ol| A 7l uksl 6212}
Y 2FQ1 3= 2 18 (Turbo si-Designer)2 AF-835}¢], a1 -7 A& 2] mRNA
A Ao A siRNA 7} 238k 4= Q= B3 714 LDS tAQlsic) & kg o]
STAT3 -7 Aol th gt siRNA = 19719 wEHALE =2 A A2 7t =
olof] FRA QI QFE] Al & 74 o 72 -4 ¥l o] F 7 Fh R o]t Hgh o) gt
FAxpe] vkl e & 3 5FA] = A D 2] siRNAS! siCONT(A @ T 201)<
A28k T 371 siRNA = p-Al ool | 2~ F b tho] E (B-cyanoethyl
phosphoramidite) & ©]-83}o] RNA &4 72 & o|F+ X A¥ T o A A3&



WO 2016/204515 PCT/KR2016/006363

[147]

21

A A3 ] A 23S} (Nucleic Acids Research, 12:4539-4557, 1984). A 4 &2,
RNA 314 7](384 Synthesizer, BIONEER, 3t=1)E Al-g-3}o], & e QL E| =7}
H-2hw 18 X XA Aol A, ZFekA]| A (deblocking), 2 EH(coupling), 2+ 3} (oxidation)
2 7}=3 (capping) 2 & o] Fol A= A ] HA S vhESto] h= 4 o] o] RNAS
ESelE Hhg =8 589t 4 7] HE-E-E -8 Daisogel C18(Daiso, Japan)

Zhel o] 22kl HPLC LC918(Japan Analytical Industry, Japan)= RNAE #-¢] @

A A8} aL o] & MALDI-TOF & # 4] 7](Shimadzu, Japan) & ©]-8-3}o] &3

A7 L} R3lst=x] Eel6t 9Tt o] 5, Al A9 ¢FE] Al A~ RNAVFEHS

ARA A 4 8h= o] F 71 siRNA 2 % 1 A 201)& A 23 A TH3E 2

).
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[148] [3£2]
= 2o mE siRNAS| WATIE ME
SEQ ID No. Target Gene Sequence
1 STAT3 TGTTCTCTGAGACCCATGA
2 STAT3 TGAGACTTGGGCTTACCAT
3 STAT3 CCGAGCCAATTGTGATGCT
4 STAT3 CTATCTAAGCCCTAGGTTT
5 STAT3 GTGTCTAAAGGTCCCTCAT
6 STAT3 CGTGTCTAAAGGTCCCTCA
7 STAT3 GAATCCCGTGGGTTGCTTA
8 STAT3 CTCAGAGGATCCCGGAAAT
9 STAT3 GGAGGCATTCGGAAAGTAT
10 STAT3 TCACTACTAAAGTCAGGTT
11 STAT3 CTCAAGAGTCAAGGAGACA
12 STAT3 GAGTCAAGGAGACATGCAA
13 STAT3 CTACTAAAGTCAGGTTGCT
14 STAT3 ACGTGTCTGGTTGAGCTCA
15 STAT3 CAGATCATCTGAAACTACT
16 STAT3 CTACTTTAACTTCCAGAAA
17 STAT3 CTTCAGACCCGTCAACAAA
18 STAT3 GGCCCAATGGAATCAGCTA
19 STAT3 GGGAAGAATCACGCCTTCT
20 STAT3 GCTGGAACAGATGCTCACT
21 STAT3 GTGCGTATGGGAACACCTA
22 STAT3 CCAGCAACACTCTTCAGTA
23 STAT3 CAGGCCACCTATAGCTACA
24 STAT3 CCTTAAGACATCTGAAGCT
25 STAT3 CATGCAGGGCAAAGGCTTA
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26 STAT3 GCTTACCTACCTATAAGGT
27 STAT3 GACCAAGTTTATCTGTGITG
28 STAT3 CACCTTGCCTCAGCTGATC
29 STAT3 GAGAAACAGGATGGCCCAA
30 STAT3 GAATCTCCAGGATGACTTT
31 STAT3 TTGTAATGGCGTCTTCATT
32 STAT3 TCTCCAACATCTGTCAGAT
33 STAT3 GAGTCAAGATTGGGCATAT
34 STAT3 GAGAGTGCAGGATCTAGAA
35 STAT3 GGATCCCGGAAATTTAACA
36 STAT3 CGAGCCAATTGTGATGCTT
37 STAT3 GACCGAGGTGTATCACCAA
38 STAT3 GACCAACAATCCCAAGAAT
39 STAT3 TGGGCTATAAGATCATGGA
40 STAT3 AGCAGCTTGACACACGGTA
41 STAT3 CACATGCCACTTTGGTGTT
42 STAT3 CGATGGAGTACGTGCAGAA
43 STAT3 GAAAACTGGATAACGTCAT
44 STAT3 GGAGGCGTCACTTTCACTT
45 STAT3 CTATAAGATCATGGATGCT
46 STAT3 GAGACTTGGGCTTACCATT
47 STAT3 TGGGAGAGATTGACCAGCA
48 STAT3 TCTACAGACTGCAGCCACT
49 STAT3 CCTTGCTGACATCCAAATA
50 STAT3 TCATGCAGGGCAAAGGCTT
51 STAT3 CAAATTCCAAIGIGIACTT
52 STAT3 CTCAACTTCAGACCCGTCA
53 STAT3 GAGAAGGACATCAGCGGTA
54 STAT3 GCTGCAGAAAGATACGACT
55 STAT3 GCCACTTTGGIGTTTCATA
56 STAT3 GGTGTCTCCACTGGTCTAT
57 STAT3 CTTCCTTCAGGCTGGTAAT
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[150] 58 STAT3 GCCAGTTTCTTGGTGATAT
59 STAT3 CCGGATTTGGCAACTCAAA
60 STAT3 GGGCTTACCATTGGGITTA
61 STAT3 GGTTGCTTACCTACCTATA
62 STAT3 AGCTTGACACACGGTACCT
63 STAT3 AGTTACAGGTTGGACATGA
64 STAT3 ACTTGTAATGGCGTCTTCA
65 STAT3 GTATCTACTTTAACTTCCA
66 STAT3 GATGGAGTACGTGCAGAAA
67/ STAT3 CTACATACTCCTGGCATTG
68 STAT3 CTCCTTGCGTGTCTAAAGG
69 STAT3 GACTTGGGCTTACCATTGG
70 STAT3 GGTAGAGAATCTCCAGGAT
71 STAT3 CTTCCCTGATTGTGACTGA
72 STAT3 GGGCTATAAGATCATGGAT
73 STAT3 GGCTTACTGATAAACTTGA
74 STAT3 CTTGAGTCTGCCCTCGTAT
75 STAT3 GCCTCAGCTGATCAGAGTT
76 STAT3 GCAGATATTGTCAAGTTCA
77 STAT3 CTTAACTCTGATTGTAGCA
78 STAT3 AGCCTCCTTGGTGCTTTAA
79 STAT3 GCATGCCCATGCATCCTGA
80 STAT3 GICCGTGGAACCATACACA
81 STAT3 CTTGAGAAGCCAATGGAGA
82 STAT3 CCCTCAAGAGTCAAGGAGA
83 STAT3 CTTGAGCACTAAGCCTCCA
84 STAT3 CCAAATAGAAGATAGGACT
85 STAT3 GGTAGCATGTATCTGGTCT
86 STAT3 TGTTCTCTATCAGCACAAT
87 STAT3 ACGAAGAATCAAGCAGTTT
88 STAT3 CCTATAGCTACATACTCCT
89 STAT3 CAGCACAATCTACGAAGAA
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[151] 90 STAT3 CGGAAAGTATTGTCGGCCA
91 STAT3 CTCTATCAGCACAATCTAC
92 STAT3 CAACAGATTGCCTGCATTG
93 STAT3 GAAGATAGGACTATCTAAG
94 STAT3 CAGCAACACTCTTCAGTAC
95 STAT3 AGTCGAATGTTCTCTATCA
96 STAT3 AGGAGGAGGCATTCGGAAA
97 STAT3 TACTAACTTTGTGGTTCCA
98 STAT3 GCGGTAAGACCCAGATCCA
99 STAT3 GGATGGCCCAATGGAATCA

100 STAT3 CTGACCAACAATCCCAAGA
101 STAT3 CCGTGGAACCATACACAAA
102 STAT3 GTTTGAGTCCCTCACCTTT
103 STAT3 GIGAGGCAGAACAGCTAGA
104 STAT3 CCTCAGCTGATCAGAGTTT
105 STAT3 GTCATGCAGAGCTCTTACT
106 STAT3 GGTGTTTCATAATCTCCTG
107 STAT3 GACATCTGAAGCTGCAACC
108 STAT3 AGAGAGTGCAGGATCTAGA
109 STAT3 TCTCTGAGACCCATGATCA
110 STAT3 GCTGAGAACGGAAGCTGCA
111 STAT3 TGGATTGAGAGTCAAGATT
112 STAT3 GTAATGTATTGGCCTTTTA
113 STAT3 CACTCTTCAGTACATAATA
114 STAT3 CGGCCAGCAAAGAATCACA
115 STAT3 GTGGGAAGAATCACGCCTT
116 STAT3 CAGTTCACTACTAAAGTCA
117 STAT3 GCTCAGGGAATATGGTTCT
118 STAT3 GAGGATCCCGGAAATTTAA
119 STAT3 GGTACATCATGGGCTTTAT
120 STAT3 CCTTCAGGCTGGTAATTTA
121 STAT3 GGCCTTTGGTGTTGAAATA
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122 STAT3 GGCTTACCATTGGGTTTAA
123 STAT3 GCTTACCATTGGGTTTAAA
124 STAT3 AAGAATCACATGCCACTTT
125 STAT3 AAGAAGGAGGCGTCACTTT
126 STAT3 TAAGCCCTAGGTTICTTTT
127 STAT3 AAGGTCCCTCATCCTGTTT
128 STAT3 GGAGAAGGACATCAGCGGT
129 STAT3 TAACCTTGCTGACATCCAA
130 STAT3 TTAAGCATTCAGCTTCCTT
131 STAT3 TGGGTTGCTTACCTACCTA
132 STAT3 GTTGAAATAGGAAGGTTTA
133 STAT3 GACGTTGCAGCTCTCAGAG
134 STAT3 TTGTAATGTATTGGCCTTT
135 STAT3 TCCCGTGGGTTGCTTACCT
136 STAT3 GGAAGAATCACGCCTTCTA
137 STAT3 GCAGGATCTAGAACAGAAA
138 STAT3 GGAGTACGTGCAGAAAACT
139 STAT3 GGCGTCCAGTTCACTACTA
140 STAT3 GAAGGAGGCGICACTTICA
141 STAT3 CTACTTCTGCTATCTTTGA
142 STAT3 GGCCACCTATAGCTACATA
143 STAT3 CTAAGCCCTAGGTTTCTTT
144 STAT3 CTGGCCTTTGGTGTTGAAA
145 STAT3 GGCTGGGATACTTCTGATT
146 STAT3 GTCTCCTTGCGTGTCTAAA
147 STAT3 GGGCAAAGGCTTACTGATA
148 STAT3 CGGATTTGGCAACTCAAAA
149 STAT3 GGCCTTAGGTAGCATGTAT
150 STAT3 CATGTATCTGGTCTTAACT
151 STAT3 CTGGCCACTGCATTCAAAT
152 STAT3 CCACTGGTCTATCTCTATC
153 STAT3 TGGATGCTACCAATATCCT
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[153] 154 STAT3 AGTTTGAGTCCCTCACCTT
155 STAT3 TCCTTGCGTGTCTAAAGGT
156 STAT3 ATGGGAACACCTAGCACGT
157 STAT3 CGGCGTCCAGTTCACTACT
158 STAT3 CATAGCCTTTCTGTATTTA
159 STAT3 CTTACCATTGGGTTTAAAT
160 STAT3 GAAGAATCCAACAACGGCA
161 STAT3 AGATCATCTGAAACTACTA
162 STAT3 CCCAATGGAATCAGCTACA
163 STAT3 GGAAGAGAGTGCAGGATCT
164 STAT3 GGAGAAGCATCGTGAGTGA
165 STAT3 GCAACAGATTGCCTGCATT
166 STAT3 GTCATTAGCAGAATCTCAA
167/ STAT3 GCAGAATCTCAACTTCAGA
168 STAT3 GGTACAACATGCTGACCAA
169 STAT3 GTCTATCTCTATCCTGACA
170 STAT3 CAAGTTTATCTGIGTGACA
171 STAT3 CCATGTGAGGAGCTGAGAA
172 STAT3 GCCTGTTTCTGTAAGCAAA
173 STAT3 GCTACATACTCCTGGCATT
174 STAT3 CCTTGGTGCTTTAAGCATT
175 STAT3 GCTTCAGGTCAAACCCTTA
176 STAT3 CCTTATCAGGGCTGGGATA
177 STAT3 GTGATATCCAGTIGGCACTT
178 STAT3 GCACTTGTAATGGCGTCTT
179 STAT3 GGCGTCTTCATTCAGTTCA
180 STAT3 GGCAACTCAAAACCACCTT
181 STAT3 GGGTTGCTTACCTACCTAT
182 STAT3 CTCTACAGTGACAGCTTCC
183 STAT3 GAAACTACTAACTTTGTGG
184 STAT3 GTIGCTTACAACCTTGACTC
185 STAT3 TGGTAGAGAATCTCCAGGA
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[155]
[156]
[157]
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[159]
[160]

[161]
[162]
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186 STAT3 TGGTACAACATGCTGACCA
187 STAT3 ACTGTATCAGCATAGCCTT
188 STAT3 TGGCAACTCAAAACCACCT
189 STAT3 TAGCATGTATCTGGTCTTA
190 STAT3 AGAGGATCCCGGAAATTTA
191 STAT3 CTCTCAGAGGATCCCGGAA
192 STAT3 CTCCATCAGCTCTACAGTG
193 STAT3 GAGAGTCAAGATTGGGCAT
194 STAT3 CATCTGCCTAGATCGGCTA
195 STAT3 CCAATTGTGATGCTTCCCT
196 STAT3 CCCTGATTGTGACTGAGGA
197 STAT3 CTTCAGTTAACAGCCTCCT
198 STAT3 GGCTTCAGGTCAAACCCTT
199 STAT3 GGTGATATCCAGTGGCACT
200 STAT3 GGCACTTGTAATGGCGTCT
201 Non-targeting sequence |} ACGCUGAGUACUUCGA
(CONT)

A Al o] 2. o] F LA 22 2L RNA 24 2] 34
ol A A %38k o] F b L8] 31 RNA 7243 517] 722 (5)9F 2&
7

EEG-(QHZ2|ZePOs ) 5 S 3-Coy

3" AS 5'-POy

7] 221 (5)°ll A, ST siRNAL] Al 2~7Fek AS+= siRNA 9] SHE] Al 2~ 7FEE PO
i %’?}7], Oﬂaagi]:el‘j/] =2 A4 B2 A (monomer) 2 1222 (3)9] A,
k7 o] HFE 3] 520 & 60 24 ?511/\}01]%?11_% Z-(hexa ethylene
glycol)©] %]71(])%1 AA71(PONHE T3l 23+, 254 B4 E59
RHE SRR 4, Couis &4 B2 B)E 0| 23} ﬁﬂo} F3E o) A=
Bl E g} = A} (tetradocosane), 18] 31 5° 2 3°& o] F 1} Al 2] 21 RNAS] ot
Wakg oufshy, 5w 8 A w7l Al WA FHRME)E -3 A 7] =

o
i
o,
15
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[163]

[164]

[165]

[166]
[167]

[168]

[169]
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g k=l
71 22 (5)eN A 2] siRNAS] Al 2~ 7Fe-2 7] & 53)(W02015002511) 2]
AL 1o 71 A i el uhe) Al 22 E DMT-F AL E =2 £-CPGE

A A A 2 St ShA AT g WA R Aol ol EAFolu|tpo]| EE
o]-&3lo] RNA =4 725 o] = Ao 28 Ags AA8 7= Ui
T3l 30 Ee Foo) FAlol el =e] Fo] At AT S E3eteE =g
RNA-ZIFA &4 24 & A & 7, o] 33} Aol 809+

HEg 24k 5 de) 2 %Lg}oq A8k RNA-ILE A 24 o] Al A~7Fe-&
A 28T A7) 7he o) d & et QFE Al & Thehe] A g, ShA A gk
Hhg-g &af Al A7 ”Eﬂ A A o] QEeE Al 2 7R A 28kl

Skl o] &= B 60°Ce] = 7] (water bath)oll 4] 28%(v/v) ¢+ E. 1 o} (ammonia) &
A el ste] 34 RNA © 473 RNA-TL W2 724 & CPGEF-H wo] Wl ¥,
et .5 (deprotection) RE-3-& &3l &7 & A AT BE47]7F A A€
RNA 9 7}ek 9 RNA-GLE 2} 227 3= 70°C 2] 2 E-of A

-W| & 31] & 2] =(N-methylpyrrolidon), E &] ol & o} ¥l (triethylamine) 2
E gl o}l E gl 5l o] = & & & 2} 0] = (triethylaminetrihydrofluoride)E- -3 1]
10:3:42] H] & 5 2] 2] 8F0] 2’ TBDMS(tert-butyldimethylsilyl) 2 #] 7] 5} G T}

71 HE-g-E-& Daisogel C18(Daiso, Japan) ZF & o] &% HPLC LC918(Japan
Analytical Industry, Japan) = RNAE 2] 2 A A 5}31 o] & MALDI-TOF 2 &
4171 (Shimadzu, Japan) & ©]-&3to] -3 714 D3} Fsh=A] gelsd v,
o] % Ztzte] o] F A &2 3L RNA T-2A| 2 A Z38H7] late] Alx~7peka
PRl A2 7he g &7 E8ste] 1X o % B #(30 mM HEPES, 100 mM Z-&
o} A ] ©] E(Potassium acetate), 2 mM PF-1U| 55 o}A] €] ©] E(Magnesium acetate),
pH 7.0~7.5)0l] 231,90 °C &= Z ol A 35 "S- A 71 3 T} A] 37 °Coll A
HES A A, AW T 12,17, 42, 101, 108, 114, 116, 119, 137, 141, 170, 1711 2
20112 siRNA2] A 2~7Feh 0 & 712 = siRNA S £ 3§61 o] gy &e]aL
RNA -2 A (0] 3} SAMIRNA-STAT3#12, 17, 42, 101, 108, 114, 116, 119, 137, 141,
170,171 % SAMIiRNA-CONTe} ¢hE 72 Al 28ttt Al 2 g ol suhal &2 oL
RNA 7ZA= A7 958 Fste] o ¥ = A5 Felsidnh

AA e 3. 0] F 14l £ 3 RNA T2 A 2 0] 7021 1= ZHSAMIRNA) 9]
Az R A7 ek the kA 54

7] AA ] 204 FAH o] F Lk &8 3L RNA T-2 4= o)A &8 1
RNA®] o] A3tel 254 B2 gke] 254 528l ofste] Yl
1] 8 (micelle)S B A8 A HLH(E 1 F2).

SAMIRNA-STAT3, SAMiRNA-CONTE o] F0] 1 Y= #Fe] 27](F 7,
d.nm)<} ThE-4EA] 52(0] 3} PDI(polydispersity index)) +-41 & -3l 3l &
SAMiRNAZ 74 8 Y= 2ke] 48 2l th,
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[170]
[171]
[172]

[173]
[174]
[175]

[176]

[177]

[178]
[179]
[180]

[181]

[182]
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/\E]}\] oﬂ 3-1. /q]D: /\164 _Q. 14,1_01;(}9] ;q]z

A7) A Al 200 A 34 ¥ SAMIRNA-STAT3#12, 17, 42, 101, 108, 114, 116, 119,
137, 141, 170, 171 2 SAMiRNA-CONTZ 1.5 m¢ PBS(Phosphate Buffered Saline)®l]
50 pg/ml 9] F =& 52§, -75°C, 5SmTorr =70l A 48X 7F <t T AAZRE
ol YA 99 & Az H, Suld 1.5 me PBSol| =] 2 3he
e Q25 Al zsto] A3 Aol ALEsE3H

m

AA e 3-2. F& A & Y= Az

271 A A o] 2004 g4 E SAMIRNA-CONT-S- 1 ml PBS(Phosphate Buffered
Saline)®l] 250 pg/mé o] &5 2 =21 H, -75°C, SmTorr 27X 6L FAAZE
28 YA} ghog = xﬂ}_ Sk 5, 8191 0.2 me PBSell =] 23+
U= 22 A ZEte] B& 2 g o AL-&ES T

A7] Ao 20 A 6“451 SAMIRNA-STAT3#42, #101, #137-& & Z3}5} ¢,
1 m¢ PBS(Phosphate Buffered Saline)®ll 250 ug/mé 2] - 5= = =<1 %, -75°C, SmTorr
2N 6dRt AR EE Tl A U E A2 H, 191 0.2 mé
PBSYl| #o] A3 e VY& Al zste] = A gl AgsSiT

371 A Z¥ SAMIRNA-CONT 4 3} 7} SAMIRNA-STAT3 4 3} 95
PBSel 1/25 &A1 &te] 50 pg/mi o] F 52 E 2 § Uyl Alx FHdg
gl Ao A}-gat 3l

Ao 3-3. Akl 7] 9 PDI 54
T4 Ak =4 HJ(dynarmc light-scattering method)& &3] 471 Y= A}
716k HALEE SA A AN o 3-1 2 32004 Alzd A5
%

=% £l
= 54 Jﬂ =7 7](Nano-ZS, MALVERN, ¥ 52 7| ¢} ¥4 &
A4 315 =], &2 ol tf ¢ =4 & (Refractive index)<> 1.459, 5 5H-(Absorption
index)-< 0.000.2. =2 3}, 21 Ql PBSS] <% 25°C & 19 u}& A X (viscosity) =
1.0200 ¥ =4 &2 1.3359] #hs dgete] 54850t 13 542159
Hhig 0 2 A E A7) SAH R o] Fo]H a1, o] & 6 3] whslglt

4 A7 Ax AE & =g A - H1f 98.7426.4(mean+SD, n=6) d.nm 2]
1719} 0.289+0.064(mean+SD, n=6)2] T4t 4| = gh&(= 2 X)), 55 28 §
U1 2e] 9 H 4 79.446.3(mean+SD, n=6) d.nme| 7]}
0.265+0.007(mean+SD, n=6)2] Th-2FA] 4= gho) (5= 12 FH2) Bl = it

WA gho] a5 dl | A s EA EEE A S HER =

FAE, I Y= v g e AV 2 AR S & 5 Ak

AN o] 4. €17 FHbel Al 55 MCF-7° A siRNAE ©]-&3F e} 7)l -4 =} 9]
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[185]

[186]
[187]
[188]

[189]
[190]

[191]

[192]

[193]

[194]
[195]
[196]

[197]
[198]
[199]

2] AR el 1A AlZE AR S 19 WA 2018 A2 7beo B 7h] =
SIRNAZ o] &-80] 217k §1Hd]
gAAsE METNA B FA

T- -

A o] 4-1. %7& Hiok Aﬂ =, MCF-79] )| &

Q1ZF F- ek Al 3255, MCF-7-2 RPMI 1640(Roswell Park Memorial Institute 1640)
I ](GIBCO/Inwtrogen USA, 10%(v/v) F-Elo} &2, # 1 2 &1 100 units/mé
g 2~ EFEnto] Al 100 ug/mb)ol A 37 °C, 5%(viv) CO,2l 71 Slof] w38} .

A Al ol 4-2. AZF F-HEQE Al E S MCE-791 4] STAT3 siRNA <]
9] (transfection)

2 A o] 4-10) A v ¥ MCF-7 A5 12-9 S0 Eol € & 1x10°9]
2 18X & <F RPMI 1640 1l vl ] ol A 37°C, 5 %(viv) CO,9 =71 S =2
=, WA E A 73 3 ZF D D500 1402 Opti-MEM ¥l A (GIBCO, "] )&

2] Z A el RNAi ") 2~ (Lipofectamine™ RNAi Max, Invitrogen =) M-@r
Opti-MEM 1| %] 248 ub & = &sto] E3d& A =8k ar, Aol A 55
AT TF 2, 7] A AL 1o A Al g 247 o] A s 1 WA 201‘5%

A 270 2 71X = siRNA (1 pmole/ul “55) 1 wb =5 1S Opti-MEM
| x)oll A 7Fale] & 250 ] ol F %71 4 nM H= 20 nM ¢! siRNA -89 -2
A zsR ) 7] 2l 23 EFT RNAL ¥ 2~ (Lipofectamine™ RNAi Max) -2 3} 3}
siRNA 808 23}3to] A2 A 158 HE-SA|A FJAFY 8 o0&

SES L

Opti-MEM©| i3 12-8 S 0| B SFAEF 7 4 3 JAF9YE 8
500 b5 W-F8FaL 6A1ZE 5 QF W k3t 3, Opti-MEM | 4| & A A 8L 4
RPMI 1640 Wl &Full 2] 1 mé2 #-78F th 9 24 Al {F 5 <F37°C, 5%(viv) CO, 271

sholl 4wl Fs -

Al 4-3. B} -7 A mRNA 2] 74 &4
%7@“ﬂ4ﬁﬂﬁﬁéiﬁﬂw F2e] 24 RNAS %%}ﬂdmk~
=1 /s\:_]}\] PCR(real-time PCR)S ©] 4510 €}7 &2} 2] m

gl

A e 4-3-1. FAFUH A EZH-E] RNA #2] H cDNA Al =

RNA 5% 7| E(AccuPrep Cell total RNA extraction kit, BIONEER, )&
01493}04 A7) AAfel 42004 FAFAH A EFERE HA RNAS 53801,
¥l RNA+= RNA ¢ A A} § 4~ (AccuPower RocketScript Cycle RT Premix/dT20,

ol
m{w
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[200]
[201]
[202]

[203]
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Bioneer, g+1) & ©]-&59], 871} &> WHH S = ¢DNAE A x5} 31t

TAA SR, 0.25 me | A== FHof] ©A Q)= AccuPower RocketScript Cycle

RT Premix/dT20(Bioneer, gt=1)°l ¢+ 78 & =53 1 ug X 2] RNAE €l &

397} 20 b7} ¥ =5 DEPC(diethyl pyrocarbonate) X 2] ¥ &5 #7183t

ol & - A} 5% 7] (MyGenie™ 96 Gradient Thermal Block, BIONEER, =)=

37°Coll 4 303 ‘& <F RNAS} Z &lo] ™ & Z 4] H(primer annealing) 3} 2L, 48°Col 4|
7k cDNAE A Z(cDNA synthesis) $+ ¢ 55°Col| 4] 30% &<t

H A (denaturation)3}= A4S 123] WHE-3t H | 95°Col| A 54 5t a4 &

& 24 gl (inactivation)A| A FF WH-3-& 5313t

AT ol 4-3-2. BFA -7 A mRNA <] o) g & 74

F7] A AT ol 4-3-10 4 A2 cDNAE 38 0 & slo] A A|7FPCRS F-3
STAT3 A mRNAS] AT 2] Q1 & 7] of &2 Wi o= J&F 33Tt 7]
A AT el 4-3-10 4 A Z¥ cDNAE Z7 2 59 3] Al 5}aL, &A% cDNA 3 109}
2x GreenStar™ PCR master mix(BIONEER, 3t=7) 25 ), 554~ 16 ¢, STAT3
gqPCR = 2}o| H(F, R Z+Z} 10 pmole/4 2] 254, BIONEER, ¥, 3 3 %) 6
12 Z3tN 2 96-9 PCR o] Eoll ¥t} &H, e} 7 H- 7 4 mRNA <]
e v R ] el eh-9-22718 F % AF(housekeeping gene, ©] 3} HK
7 2?1 GAPDH(Glyceraldehyde 3-phosphate dehydrogenase)S %5 7 AL =
SHTE 7] 28 o] @11 96-¥ = o] EE Exicycler™96 Real-Time
Quantitative Thermal Block(BIONEER, 3+=7)&- ©]-8-3}¢] &} 7] 9} -2 Hh-5-&
S35} T}, 95°Col A 158-7F v-g5te] aA49] &43 I cDNAY] oAt 2=
glel F, 94 °Coll A 30% A (denaturing), 58°Coll 4] 303 ©]d ¥ (annealing),
72°Cll A 30% 1% (extension), SYBR L& ~~7H(SYBR green scan)2] 471 2|
IS 42 3] HEE S5} a1, 72°Col A 3E-7F HE S =3 g 5], 55°Cel A
15-7F 255 f§-A3)aL, 55°Cel A] 95°C7HA] W H A H (melting curve) &
23tk PCRo) £ 89 T, 217} =58 B} -4 %1 2] Ct(threshold cycle)Fk-2
GAPDH A& &3l 2% e F-d2H9] Ce ghs -8 #, 243t
AR S E Loy &= AEF A D9 siRNAGICONT) 7} A 2] H A&t
2wt 2 2 sl ACtaLe] 2Fol & -3t} 71 ACt 2k Al 42 2(-ACHx 100=
o]-&3to] STAT3 50] 4 siRNA7ZF A 2]l A 3£9] Bt 7 -7 2} o] W3l &F-&
At A & SR T 3 F 2, 5n0M 5 5 siRNA A d]; = 4 22, 1 nM 55 siRNA
Ae]). La &9 siRNAE A'E37] Y18te] 1aM “Le] 3L 50M A &5 Sl A B
FA Aol o) & mRNA H@gFo] F54 02 =7 T4 ¥ siRNA 205
ALt @ E 12, 17, 42, 55,91, 95, 101, 108, 111, 114, 116, 119, 137, 139,
141, 152, 166, 168, 170, 17131 2] A& A7tk o 2 713,

>
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[205]
[206]

[207]

[208]
[209]
[210]

[211]
[212]

[213]

[214]
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[3E3]
qPCR primer M ¥ K (F, Forward primer, R, Reverse primer)
name Sequence SEQ ID NO.

GAPDH-F GGTGAAGGTCGGAGTCAACG 202
GAPDH-R ACCATGTAGTTGAGGTCAATGAAGG 203
STAT3-F ATCACGCCTTCTACAGACTGC 204
STAT3-R CATCCTGGAGATTCTCTACCACT 205

A d 5. 17k F el A 355, MDA-MB-2319] A siRNAES o|-&3F e} 7]
A AFe] wE o A &9l

A7 AAL e 1ol A A 2= AL, DA 4-3-200 4 AEE DS 12, 17, 42,
55,91,95, 101, 108, 111, 114, 116, 119, 137, 139, 141, 152, 166, 168, 170, 1711HS
Al 27 0 & 74| = siRNAE o] &-35ho] T oh& QI Frib st Al 2
MDA-MB-231& &2 W &A1 7] a1, 3 A A 3hg A EFol A R f-7A 2] 2
FFE AT

AATe] 5.1, AZE - M 3Z 5, MDA-MB-2319] 1l &
¢t5 = &1 3 ¥l (American Type Culture Collection, ATCC)Z 8 ¢ 4=t
AT F S Al 55, MDA-MB-231-2 A A o] 4-13 A g 23100 A vl oFst 3t

A A o) 5-2. 9178 F-Hbok A 55 MDA-MB-2319) 4] STAT3 siRNA ¢
& 2 5= ]] (transfection)

A7 A A e 5-10 4] W] ¥ MDA-MB-231 Al X5 12-9 Z o] Ed & &
x 1059] M ¥ 1841 7F T <F RPMI 1640 1l &kl 2] ol A 37°C, 5 %(viv) CO22]
Ezifli Hj ket 7, WX & A A S F 7 4 9500 102] Opti-MEM Wl X (GIBCO,
oS 5235 T

2] Z A el RNAi " 2 (Lipofectamine™ RNAi Max, Invitrogen, 7] =) 2 M-@r
Opti-MEM Wl #] 248 10 E £3Fste] S35kl & Al 23813 ar, A 2ol A 533t
HESAI D Th 5, 7] AAL o 1ol A Al 22 ¥] $LaL, A AT o] 4-3-200 A ﬁE“El
ANAW T 12,17, 42, 55,91, 95, 101, 108, 111, 114, 116, 119, 137, 139, 141, 152,
166, 168, 170, 171H 2 A 2~ 7Fe 0 7 71X = siRNA (1 pmole/gf 552) 0.2 1, 1 b
=5 ul S Opti-MEM vl A o)l A 7}8ke] % 250 w2l %ol E %7} 0.8 nM, 4 nM
3= 20nMQ) siRNA £ A 2319 o) A7) 2] 3 e 9l RNAI
W 2~ (Lipofectamine™ RNAi Max) <3} 9 7} siRNA -8 -8 £33l 420 A
1552 BB A A FAFTY & & N& Azl

Opti-MEM©| -4 12-4 Z#|o]|E 2} 4o TUNEF G FAFTYE &
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[216]
[217]
[218]

[219]
[220]

[221]

[222]
[223]
[224]

[225]

[226]

[227]

[228]

500 pbE F-F3)al 647 F <k vl ok st
RPMI 1640 v &Fu A] 1 ml& ¥ o}
Sholl A wll sl Tt

i
O
-
jus)
-
O
O

'

pti-MEM 8] 2] & A A &}ar 4 o
24 A1 ¥ F9F 37°C, 5%(viv) CO, =71

o ol
o

Aol 5-3. P -7 A mRNA 2] A =4

A7) AT 4338 2 kg ow AR FAS "6£3}03E}(E5 2z, A=
HFEF O 2 02 nM, | nM 28] 31 5 nM 2] siRNA 5% FFolA & 82 Hol&=
siRNA 1255 /ﬁE—ulg} (e 3 12,17, 42,101, 108, 114, 116, 119, 137, 141,
170, 1711He] A L& 7}D‘r0§’_ 7FAD.

AA o] 6. A% 1 Al £ 52(MCF-7, MDA-MB-231)01 A €] ICs(inhibition
concentration 50%) =

A7) A 1ol A A2 QA AA ] 5304 AelEl EAHT 12, 17, 42,
101, 108, 114, 116, 119, 137, 141, 170 2 1710 ] L& A7t o 2 71A] 3=
sSiRNAE o] &35}o] Q7F F-rbeh A3 Z(MCF—7, MDA-MB-231)&

FAARA Y3, 37 RADE AEFo A B SR A e SAFES
Aol 1C, S 91502 SRNAS] 3 582 40
EAP

o 6-1. 1 ZF S A 3ES5(MCF-7, MDA-MB-231)2] 1l &
3 ] (American Type Culture Collection, ATCC)ZFE ¢ ¢t
Q1 7k f-ukek A £ F(MCF-7, MDA-MB-231)= A A d] 413} B & 271 o)) A]

A Al o] 6-2. 2171 -F-HFoF Al EF2(MCF-7, MDA-MB-231)0ll A £ 3£ siRNA 9
& 2 5= ]] (transfection)
AF7] A Ao 4-1 2 5.1 4] v 2%E MCF-7 Al 5 2 MDA-MB-231 A| £F+=

37°C, 5 %(viv) CO,2l =715}l 12-9 Ed o] Eof| A 18A]{F 5 QF RPMI 1640
HI] QFulf <] ol A Bl @F g 4 W2 & A A% 3 ZF 4 o500 102] Opti-MEM
W Z|(GIBCO, V)& &3} 3T

o] Z A el RNAi " 2~ (Lipofectamine™ RNAi Max, Invitrogen, V| =) 2 ul <}
Opti-MEM 1| %] 248 & &3] 3-o-S A 23151 a1, A2 A 553
WHS AT TF 2, 7] A A o] 1o A A2 E AL, A Ao 5-300 4 HEE AAdHE
12,17, 42,101, 108, 114, 116, 119, 137, 141, 170 == 171H S A ~7tH o 2
7}A] = siRNA 0.0016 ££, 0.008 10, 0.04 10,0.2 10, 1 ub =5 5 1bE Opti-MEM
<] el Z7}sto] HE 250 who] Yol 5 %71 6.4 pM, 32 pM, 0.16 nM, 0.8 nM, 4
nM == 20 nM Q! siRNA 8 -8 #A| 23513 o). A7) 2l 29 EFTl RNAL ¥ 2~
(Lipofectamine™ RNAi Max) %9 2} siRNA 8 -5 E3}5)o] A 2ol A 1577t

WA GAFY G G Azl
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[229] 1%, Opti-MEM©| ¥ 5 £okA L 50] 7 o)) 2394 a8 77k 500

wl F-F8AL 641 7F FoF w9k 3 Opti-MEM ¥l 2] 2 A 7] 3} 31 RPMI 1640

H A 1 meE W23 tF8- 24 A F 5 9F 37°C, 5%(viv) CO,2] 271 8ol A

Hl| &3Sl tt
[230]
[231]  AAlel 6-3. B} f- 7 A} mRNAS] A #F-A]

A

[232] 71 A Aol 62014 AT EH A EFEZHE A RNAS F5319] cDNAE
| z= 3k 5, 2 Al {F PCR(real-time PCR)& ©] 83| A Ao 433 5As i o =R
Bl -7 2} 2] mRNA 3 s At & st th(s= 6 33, MCF-7 Al 25 &
2%, MDA-MB-231 A 35F).

24

[233]

[234] A 6-4. ICs 4

[235] 71 Al 6-300 4 F1H AR E ule 0 8 1C, 3k 21etr] 93l SoftMax
Pro 3 2 7138 (Molecular Devices, USA)& AF-&-38}L 3t} EFZAl B-A 2| 2] k& &
%4k-2 siRNAOI &gk &l ] 8l & %4t o2 W 3Hs)al o] & siRNAY] A 25
gkl tial 12 E YEbd & 4-E g R A 2~ E A R G (4-parameter logistics
model)°ll TSl ake] v Y B AEA & B3l ICsak= Sl (=8 Fx). +
SO A oM o ICs k& &3l 4 siRNAY Bs& 8 aahA gl =
RN (F4F2, HLEHFT 17,42, 101, 119, 137H ] 57) A LS A5t

[236]
[237] [3%4]
217t YUY M=ZZF0|M STAT3 siRNA2| ME E IG5zt
_ IC50, pM
SIRNA#
MDA-231 MCF-7
119 15 211
101 17 78
137 28 461
42 34 130
17 36 151
12 36 339
171 39 144
114 42 156
141 48 91
108 62 305
170 136 249
116 193 210
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[238]
[239]

[240]

[241]
[242]
[243]

[244]

[245
[246
[247
[248
[249
[250

—t e e e e e

[251]

A Ao 7. STAT3 5-©] 4] siRNAOI o] g+ e}l f- k2] & A &l 2
Al 2 A & 22l
A7 A A4 6-40 A A EIE 3185 82 siRNASI A D S 17,42, 101, 119,
1379 2] AL Alarte o Fhx| = IRNAE 5,50nM9] == frked
A 3Z T, MDA-MB-2312 & A A 3A1 71 2 e {71 A4}9 %?ﬂ?ﬂ all g & of Al 3
A A8l A= B Gl

(o

A& 7-1. AZF 7FQF A SEEF=0)| A4 5-3% siRNA 2] & 2 53] (transfection)

A7) A A o 5.1 4] 1l ¥ MDA-MB-231 A 525 37°Cl 4] 5 %(v/v) CO,9]
Z7ske] 12-9 Z#o| Eo A & & 0.6x1052] Al FE3 184t F¢F RPMI-1640
Hj & v x| ol A vl &t FH, w2 & A A S 5 2 o 500409 Opti-MEM
A A (GIBCO, "] =& &5k o). -, 2] 2 EF Yl RNAi ) 2~ (Lipofectamine™
RNAi Max, Inv1tr0gen 1)) 2 102} Opti-MEM | 4] 248 0 S Z3tslo] =33
A28k a1, A 2ol A 5 HES AL Tk, A7) A Al 1o A Al 25 $laL,

AN o) 6-300 4 AelE HEHF 17,42, 101, 119, 137HE sl A7t o =2 7}x] =
siRNA (1 pmole/ul) 5 b B25= 50 1S Opti-MEM Wl <] ol] =5 250 b7} = &=
A7tstel HE 5 57F 742 20 nM HE3= 200 nM <! siRNA &2 XﬂJ_O}C’ﬂE}
471 2 el RNAIL ¥ 2~ (Lipofectamine™ RNAi Max) -Z 3} <} 7} siRNA & 913
iﬁLo}oq /\lgoﬂ}q 1557k ]:]]—O ]71" 6521201_9_ _Q_oﬂ = ] 3}/3\14_

%, Opti-MEM©| &3 E G279 2 do) dAFY & &= 74 50
M A AL 64 K 5 QF vl & $F 5, Opti-MEM Wl %] & A| 1 8} T} o 7] 9]
RPMI 1640 W ¥ #] 1 me A 7k Th5 7241 KF 5 9F 37°Coll A 5%(v/v) CO,<]
Z211 ol A vl Fat At

o

A AT el 7-2. EFL F- 7 A mRNA 9] 7 %24
A7) AN e 437 LE WH O R B RS FABATHRE 9, A FE)

A A & 7-3. A 3EA AR B Eel
Ac}71 AL 710014 FAASE A EE D T 500 09 DPBSE 5 W Al = 3
4 & 500 0] TrypLETM Express with Phenol Red(1X, Gibco, USA)&
37°coﬂ A 5%(vIv) CO,9l 31 8ol A 243t XM 0}04 AlES AR A
500 ¢£°] RPMI 1640 1| Fvl| 2] & F71ako] §E-3-8 HE F, 71 5 100 plE 5
2x EHIEF & I(Trypan Blue Solution)¥} 4] 8 %10 & F8 LUNATM
Automated Cell Counter(Logos Biosystems, USA)E o] &30 A|x 9] +&
A8 542 30k =9 sH3l v 9, B =2).
A3 = ER1& F-3ll Al 3247 #] 8l ¥ (cell proliferation inhibitory effect) S
2—0]6 Ai} 5% o) & 4 Oi}ﬂ_}./\gZEjO] PARAN I ﬂo]ﬂ/\ol tq 53]

LI I



WO 2016/204515 PCT/KR2016/006363

[252]
[253]

[254]

[255]
[256]
[257]

[258]
[259]

[260]

[261]

[262]

[263
[264
[265
[266
[267

—t e e d

[268]

37

HT 42101, 137HE A7 0 2 7R = siRNAZF 50 nM A 2] ¥
A8 2 7 5- invitroo) A F 40% 2] Al E S 2= Al o2 Rl Hit)

2 Al e 8. Q1 7F f-Hkel Al 5 MDA-MB-2319 4] STAT3 £ 0] %] siRNAZ

F.3H8H= o] T4l &2 5L RNA 24 & o] Foi 7
U= I AHSAMIRNA-STAT3)E o] 88 Bt £ 2ko] whad o) 4 &<l
371 A el 3104 A ZxE 5L, ATl 5-300 4 AdElE DT 12,17, 42,

101, 108, 114, 119, 137, 141, 166, 170, 171'H S A 271 0 7 7FA] 1= siRNA S
F3HEHE = RHSAMIRNA-STAT3#12, 17, 42, 101, 108, 114, 119, 137, 141,
166, 170, 171)E o]-&38}o] A7k f-Hkek M| 35 MDA-MB-2319]) 4 2] €17
FAR ] e S WA EESI T

| 217
v] 3} Far %“Eﬁé Q (Amerlcan Type Culture Collection, ATCC)?-_T B ¢4~k
A S Al 52, MDA-MB-231& A Al o] 5-13} & A& 220l A ) sttt

A Al 8-2. 217k F-HEel A £55, MDA-MB-2319 A SAMIRNA-STAT3 9]
] 2] (treatment)

A7 A A e 5-10 4] W] ¥ MDA-MB-231 Al X5 12-9 Z o] Ed & &
0.6x 1052] A| 4= 18A] 7+ 52 RPMI 1640 0l &l <] o] A 37°C, 5 %(viv) CO, <]
Z7 o 2 v kst

SAMIRNA * 2] 24(SAMiRNA treatment solution)-= A Z=3}7] &l 2+ 973.4 1l
W= 946.8 102 OPTI-MEM Hl| #]ol] 2+ 26.6 wh B+ 53.2 wh 2] 7] A A4
3-10 4 Al 2w §lar, A Aol 5-30) 4 48 50 pg/mé(13.3 uM)& =]
SAMIRNA-STAT3#12, 17, 42, 101, 108, 114, 119, 137, 141, 166, 170, 171 ==
SAMIiRNA-CONTZE Z38}3}o] 100 nM H=3= 200 nM 2] SAMIiRNA ] ¢] &

Az}

il ZF AAS ZT 2 4 o1 mie] 100 nM H=+= 200 nM 2] SAMiRNA A ] o -&
8 F W, o] & 1 A }04 37°C, 5%(viv) CO, 71 3ol A ulj sttt

A Aol 8-3. Bl % A mRNA ] 4
&7 AN el 433 e eR 4

g
4g SAHATCE 10 F2).

[-4\1

Ao 9. OJ b f-ukok A 25 MDA-MB-2319 4 55 23] & STAT3 £0] %]
SIRNAS F.5F ¥ 38151 o] 54 &2 51 RNA T2 & o] Fol
B x}(SAMlRNA STAT3-Combo)2] ¥ % F(Glucose) ] 7FE 5o ul &
EFA G4 =] wha] o 4] 8]l 2ol

7] A AL 32004 A ZF AL, A A 7-30 4 AElE LA T 42, 101,

H
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38
37HE A A7 O 2 7HA| = siRNAE B E5tehs o= A3 &
LJrlt x}(SAMlRNA-STAT:s-COmbo)e} T w9zl a2 LTS
zb3= 1} 1= 9] ZH(Glucose-SAMIRNA-STAT3-Combo)ell &] 3 e} 7l F-4 =) k&)
A A = Q1 7F F-Hkel Al £5, MDA-MB-2310 A 8] 3 £33} 91t}

[269]

[270] A Ao 9-1. AZF 7 F M 55, MDA-MB-2319] 1l %

[271] 1| k54 E 3 ¥ 3] (American Type Culture Collection, ATCC)Z 7§ ¢ =38t
AZE F-bet Al 5, MDA-MB-231-2 A Al o] 5-17}F -5 A gk =710l A vl a3t

[272]

[273]  AAlel] 9-2. A7 S Al £, MDA-MB-23101 A 11912 2] ] 2] (treatment)

[274] 7] 2AA el 5-10] 4] W] FE MDA-MB-231 | 252 12-9 Zejo] ol & &
0.6x 10591 Al 3422 18A] 7F & SF RPMI 1640 1l Gl 4] el A 37°C, 5 %(v/v) CO, 2]
Z71 0 5 jeFstitt.

[275] SAMIRNA * 2] 24(SAMiRNA treatment solution)-= A Z3}7] 91l 2 973.4 ul,
946.8 1l B 867.0 1wl 2] OPTI-MEM Hl| A o]l Z}26.6 1, 53.2 wh =+ 133.0 w2
7] ATl 320 4 Al 2= 2 A H 50 pg/ml(13.3 uM)E 59
SAMIRNA-STAT3-Combo 5= Glucose-SAMiRNA-STAT3-Combo & & 33} ¢]
100 nM, 200 nM F=3= 500 nM 2] SAMIRNA = ] o1& A & 3 o

[276] WA 2 A 718 3 ZF 4 9 1 m¢e] 100 nM, 200 nM 3= 500 nM 2] SAMiRNA
A NS 3HF F H, o] & 1+ Al sle] 37°C, 5%(viv) CO, 71 el A

Hlj st et

[277]

[278] A A< 9-3. B2 - A mRNAQ] 4 #F-4

[279] A7) AA e 433 Z e HPH o ' g A S e oh(E 11 Fx). B A
AL W oA g W4kl g F e F-AA S el At
TGS g 5, SWA 7HY 7 ool th gk -3 A = g A T 500
nM A 2] F 5ol A p<0.059] F2]4 2 Glucose-SAMIRNA-STAT3-Combo

A AH7F SAMIRNA-STAT3-Combo R.t} BF7l 770 2} o] Wkl -8 Bt} 7)s} 7|

AAgHh= AL S L AT

[280]

[281] AA ) 10, FE FEUF Ao A STAT3 £9©| 4 siRNAS E3}&}= o] T4l
& ¢ 3L RNA 72 A 2 o] Fo 7l v 2pe] E 4 A4 oA ax 24l

[282] A7) A A e 3200 4 A ZE] a1, A Ao 7-30 A MElE A LDH T 42, 101,
137H-& A 27be 0 & 74A]= siRNAE X5 X3l 55 29 &
1} 1= ) AHSAMIRNA-STAT3-Combo) 2} £ v} =] A}o)) &) 7h= 2%
z2r = 1 5 ¢ AH(Glucose-SAMIRNA-STAT3-Combo)©l| &] gt vi}-$-~ f-Hheb
o]Fol 2 Edo Ao FTYAE AA aE glsit.

<
H
ofl
o

[283]
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[284]

[285]

[286]
[287]

[288]

[289]
[290]

[291]
[292]

[293]
[294]

39

A A ] 10-1. vF$-22 5190 ¢k o] & o] 2] 2 dl(mouse breast cancer xenograft
model) 2] #| 2t

871 AL 5-1001 4 vl GFEl Q1ZF F-HE e Al 35, MDA-MB-231, 3x106cell &
2 F-Z=nk9- 2~ (Balb/c nude mice)2] ¥ & -] (left flank)©l|
3] 3} 5= Al(subcutaneous injection)3F 3L, 2 (FA 07 F YAV E FH 81,
TEAE AR R A FFE Fedst 2-S A zhsEi vt

l"lj F—E HO

A Al 6] 10-2. STAT3 5-°] 4 siRNAE £33} o] 5 Al €8] 3L RNA T2 A2
17012 Y Aol of gt A W g} gkl

71 A Al o] 3200 A Al2E DM T 42,101, 137HE A7t o g 7] =
siRNAE E_% FétehE = 243 & =Y AHSAMIRNA-STAT3-Combo) 2}

(o]

Y Y=g Ael gtEEA X ETg Zh=
1} Q] x}(Glucose SAMIiRNA-STAT3-Combo)2] & X2 u| Al Fofo] 2]t
A FEZo A5 WslE glslr] 918, 28 (tA o2 AlFS S HES

22 SAMIRNA-STAT3-Combo 5]+ ¥ 6 2,
Glucose-SAMIRNA-STAT3-Combo 5] 7). 7 A3 59 2 ¢l A= =
Az A Ag-2 e A] Eekom, o= Ay Ao Jaks &

a1lo] gl &= oml g

[3%5]
SAMIRNA-STAT3-Combo E0{ Al&lqo| H=E =HXK|

Body Weight(q) Oay Day?2 Day 4 Oay 6 Oay8 | Dayf0 | Day®2 | Daytd
PBS Q5079 | 2273115 | 105110 | 23304133 | 23654135 | 23484140 | 23684172 | 23784141
SAMRNA-CONT (5mpk) 2881039 | 2268075 | 3254091 | 233641.08 | 22.3841.14 | 22904083 | 23334110 | 23.250.93
SAMRNA-STAT3 Combo (fmpk) 2724086 | 20684065 | 22824053 | 23104047 | 22904034 | 22724098 | 23064093 | 2264410
SAMRNA-STAT3 Cambo (Smpk) Q44105 | 22824090 | 22484104 | 23584101 | 3244101 | 23626094 | 23544103 | 23664126
[3%6]
Glucose-SAMIRNA-STAT3-Combo £0| AEIA2 H= ZHK

Body Weight(g) Oay( Day?2 Dayd Day Day 8 Day 10 Day 12 Day 14
PBS Q754079 | 2734115 | 8154190 | 8384133 | 23654135 | 23488140 | 23654172 | 23784141
Glucose-SAMIRNA-CONT (3mpk) 534082 | 23136099 | 23204101 | 23464100 | 2388070 | 2348:068 | 23754112 | 23884050

Glucose-SAMRNA-STAT3 Combo (fmpk) | 22308215 | 21954255 | 2190254 | 2230245 | 21.96822 | 21801238 | 21688204 | 22.05£2.29
Glucose-SAVIRNA-STATI Combo (bmpk) | 22508062 | 22.25¢0.58 | 2268:0.29 | 23.154083 | 22664051 | 22506084 | 23264054 | 23.451.03

A1) o] 10-3. STAT3 £ 0] 4 siRNAS E 38381 o] =ukA L8] 31 RNA 734 &2
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[296]
[297]
[298]

[299]
[300]

[301]

[302]

[303]
[304]
[305]

40

o) F-01 7 gl Abel] o] 3 S A 014 el
71 A A el 32004 A Z¥ AL, AA ] 7-300 4] Al I E 42, 101,
137?1% A 2=7be 0 82 7HA] 3= siRNAS 25 E39138h= = 248 &
=Y AHSAMIRNA-STAT3-Combo)¢} & Y= Alel] gtz L Ed&
z2r = 1 5 ¢ AH(Glucose-SAMIRNA-STAT3-Combo)©l| &] gt vi}-$-~ f-Hheb
o|fo)| 2l wdlo| Ao Eok A A aHfE 23S )

A Al ] 10-3-2. STAT3 5-©] 4] siRNAE X33 o] T4l =] 51 RNA
TZAE o] Fol 7l Y=l ALe] Fof

&7 A A 3- 2011*1 A2 E AL, A A] 04] 7-39 4 AElE A 7 42, 101,
137H-& A 27be 0 & 74A]= siRNAE X5 X3l 55 29 &

B X}(SAMlRNA—STATB—Combo)Q]r FU YA it TS
7t = YUY AH(Glucose-SAMIRNA-STAT3-Combo)E 1mg/kg body weight H=5=
5mg/kg body weight®] 552, F % 1005 1md T-A}7](0.251mx8mn, 31Gauge,
BD328820, USA)E | -&3te] 253 1Y 13], % 143] A& 02 A A] o] 10-3-100 4
T H A5 E ool v ¥ 5o (intravenous injection)d} S 2., 5} 7] o] B
Fol -2 EdQl = (Blind)& X 3 ¥ At}

0] PBS, PBS(*F- & Al) o] thZ+; SAMIRNA-CONT, A € & 201H 9
A& A=zt o 2 714 = siRNA S E3H5F= Y- A 5 mg/kg body weight
5o )23 SAMIRNA-STAT3, A€ % 42,101, 137H ] A L& A A7tdH o=
7FA] = siRNAE 2.7 3288 1Y AHSAMIRNA-CONT-Combo) 1 mg/kg
body weight ®£3= 5 mg/kg body weight 5] 4 & 3"; Glucose-SAMiRNA-CONT,
AMEHZT 201 HEY] ME S AA7E 07 7HR] = siRNAS X85 Y=Y AF 5
mg/kg body weight ¢ t Z+"; Glucose-SAMiRNA-STAT3, A1 € H S 42, 101,
137019 A& A7 0 R 7HA] = siRNAE K7 E§ 3=
U 5 9] ZH(Glucose-SAMiRNA-CONT-Combo) 1 mg/kg body weight 23 5 mg/kg
body weight 51 2§+

e

A 10-3-3. TF A7 58S S5 a7 <
71 AAA G 10-3-29] 149 A& T 713 5, 5o $2,4,6, 8,10, 12, 144 A <]
Zoko] 37],__4744 }oﬂq_(t 13, = 14 ;ﬂ— ). nlx)uk Foelol 14 ¥ =
7l o B2 A thx <l PBSel| thE] 8o SAMIRNA-STAT3(1mg/kg body
weight)<> 30%, SAMiRNA-STAT3(5mg/kg body weight)<= 37% &% /&
AR FEH7F VeEbF o, &4 72 SAMIRNA-CONTol| o H] 5} <]
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SAMIRNA-STAT3(Img/kg body weight)2 24%, SAMiRNA-STAT3(5mg/kg body
weight) 31% % 9 A4 91 & ¢ A4 AA 77 Yesivh 238 3 A
tf 2721 PBSl o H]5}o] Glucose-SAMIiRNA-STAT3(1mg/kg body weight)<> 9%,
Glucose-SAMiRNA-STAT3(5mg/kg body weight)> 46%, &/ 22!
Glucose-SAMiRNA-CONT?®l| thH]&}o] Glucose-SAMiIRNA-STAT3(1mg/kg body
weight)<= -15%, Glucose-SAMiRNA-STAT3(5mg/kg body weight)<> 32% =
291 5] o] Glucose-SAMIRNA-STAT3(1mg/kg body weight) & <13 &9k A %
A & 3= EFFA] 99E0 1 Glucose-SAMIRNA-STAT3(5mg/kg body
weight)oll A o] A 0 =2 F % A4 A A ZAH7F ety

[306]

[307] A 10-34. TG FA SAHE T 529 g2

[308]  WFAI TRl 14D A Fof 5244 7Fo] B apgk Al Fl el AesEE S YAA
T A R AT 8] FEFA ¥ E(%)S A8 THE 15, = 16 Fx).
T A thz=-2] PBSO thH] 5ol SAMIRNA-STAT3(1mg/kg body weight)< 30%,
27%, SAMIRNA-STAT3(5mg/kg body weight)& 43%, 43% % F-2] 2] 21
ot g w7k eyt o, 24 th &< SAMIRNA-CONTe] tf H] 3} ]
SAMIRNA-STAT3(Img/kg body weight)2 32%, 30%, SAMiRNA-STAT3(5mg/kg
body weight)-> 45%, 46% = F-2] A Q1 &t & 77t Vhebwtt), =, -3 A
) Z 21 PBSOll thH] 3] Glucose-SAMIRNA-STAT3(1mg/kg body weight)&
-10%, -18%, Glucose-SAMiRNA-STAT3(5mg/kg body weight)~> 40%, 39% =
291 5] o] Glucose-SAMIRNA-STAT3(1mg/kg body weight) & <13+ ahol & 7=
YEFA] 22k 21} Glucose-SAMIRNA-STAT3(5mg/kg body weight)©ll A
Frol A9l g Ayt vebs e, 54 ti& 2! Glucose-SAMiRNA-CONTO]]
th 8] 5}o] Glucose-SAMIRNA-STAT3(1mg/kg body weight)<> -30%, -40%,
Glucose-SAMiRNA-STAT3(5mg/kg body weight)> 30%, 28% = 31 %] o
Glucose-SAMIRNA-STAT3(1mg/kg body weight) & 9138+ £k A7 A A &3} =
e A 99k 0 1} Glucose-SAMIRNA-STAT3(5mg/kg body weight)ol] A
g E a7 vErs

A

ﬂi

[309]
[310] 2A
[311] 213

oft &
)
.i;
Pﬂ
L
=
it
)
_YH
Mg,
04_4

1:! o=
& A% el 2 A B 2 E BAE el ool
2] 9] ¥ 3] (Committee on Animal Research at Bioneer Corporation,
AEC-20081229-0004) %1 % 74 ol whe} =33 3iv). Al ea & v 254,
A7 Sorew Raeiglon, Ao) A%, AF NE 5L

[312]
[313] AALof] 11, 1% 313 Algtel FA A E5(42 34 Al EZF5), HaCaToll A
STAT3 59] 4] siRNAE ¥ 3}5}= o] T 1A 28] 31 RNA 24| & o] Fo %
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[314]

[315]
[316]
[317]

[318]
[319]

[320]

[321]

[322]

[323
[324
[325
[326

—t e e

[327]

[328]

42

U = AHSAMIRNA-STAT3)E o83 B}l -1 2} 2] vk o A 2421

A Al 310 M A 2= 5L, Aol 5-300 4 DB e AEHE 420
7heF o 2 7FA = 5iRNA S 316} vh - AHSAMIRNA-STAT3#42) &
sto] AZE Aetel A A EZT, HaCaToll A 9] BFZ f-7219] whd &

Ji£1>m

Ao 11-1. A7E 329 ARk A A5l G4 Al 325, HaCaT HH

1] 95 & @ &) (American Type Culture Collection, ATCC)Z B ] ~¢
AZF At 34 Al EZ S5, HaCaT-> DMEM(Dulbecco’s modified Eagle’s medlum)
Hl| 2kl 2] (GIBCO/Invitrogen, USA, 10%(v/v) S-Elo} 8%, s 2 & 100 units/mé
2 ~EFEnto] A 100 ug/mb)oll A 37 °C, 5%(viv) CO,4 231 slel| vl 4Fal it

AA) 112, 17 79 Al FA A EFZE A A EF), HaCaToll A
SAMIRNA-STAT3 2] A €] (treatment)

2 A o] 11-19)4 v ¥ HaCaT Ml X5 12-9 Z#| ol Eo 4 o 0.6x 1059
A £ 18A1 {F F F DMEM Hl &l %] o) A 37°C, 5 %(viv) CO,8] 27105
Hlj st et

SAMIRNA * 2] 24(SAMiRNA treatment solution)-= A Z=3}7] 2]l 2} 997, 994,
989, 972 uf T=3= 944 1 2] OPTI-MEM M| %ol 2} 2.8, 5.6, 11.2, 28.1 1l 3= 56.1
w2l AN o] 3-10 A A Z¥E Az, Ao 5-30 4 A EE 250 pue/ml(17.8
uM)& 5= 2] SAMIiRNA-STAT3#42 "= SAMIRNA-CONTE £ 3}3}¢] 50, 100,
200, 500 nM == 1 uM 2] SAMIRNA A 2] o1& A| 2 3l o},

i A & Al A e 3 2F 4 o 1 mée] 50, 100, 200, 500 nM == 1 uM 2] SAMIiRNA
A A& 3HF F ¥, o] & 1+ Al sle] 37°C, 5%(viv) CO, 271 el A
Hlj st et

AA .
1 B §-171 o] @ eFo] siRNA]

Ay (e
¥4 i A5 AR ARG 2B BAHE glo]
% A8 STAT3S] HAL A8kl o, 53] Fued, AL v 23
HRAG E= AEA Aske] & NRENE AE QOB dA -
N BZA7E = e, IR RS w9 FA Aske X&) vl 83



WO 2016/204515 PCT/KR2016/006363
43

AHgE = 9l
[329]
X € &= Free Text

[330] F b R KoM R R B oy



WO 2016/204515

(7478 1]

[7d - 2]

(%5 3)

[

[

[

[

=]

[e]

=]

[e]

€

€

Q_—rL

Q_—rL

Q_—rL

Q_—rL

<}

[e}

<}

[e}

&

&

4]

5]

6]

7]

PCT/KR2016/006363
44

AT
AAHE 1A ALHE 20004 e of = shfe] D& E3)eh=
A 271 (sense strand) 3} o] o] A H. A A E & EHE)= QFE| Al A~ 7S
Z 3131 STAT3 5-©] 4 siRNA.
Al18kel] oA,
4}7] siRNA Q] A 27ber iEi= oFel Al &~ 78 19 W %] 3170 9
TEHULEFO| =R o] Fo] R A2 57 0 & 3= STAT3 50| 4 siRNA.
Al18kel] oA,
A7) SiRNAYE A QW 3 12, 17,42, 101, 108, 114, 119, 137, 141, 166, 170,
171 0% A H ol A e g o] = shuo] A d S E3lete
A 27be st olo) AR A LS F3Fe= e Al A 7S 3851
STAT3 £°] 4 siRNA.
A 18}el] o] A,

7] siRNAS] Al 27 e EE= QEE Al 2~ 7he 2 spt o] 4o 31614
¥ 3 (chemical modification)& X33} A& 57 02 3}i= STAT3
£-0] %] siRNA.

Aazkol 101,

Al

A7) Q-E:‘]—X—] HE o
TEAQLEE W F 22 27 g A f Aol A -OH7] 7F -CHy(M /), -OCH;
(methoxy), -NH,, -F(&2), -0-2-W 5 Aol & -0-Z 2 & (propyl),
-0-2-v & E] 2 ol & (methylthioethyl), -O-3-0} 1] =32 2 32|
-O-3-Hu ol =z 2l _O-N-H|E o}y Eo}n| & =
-O-tH " opr] =S A  of| &l & of X] kol o] g ¥ 9

Ze 2Bl = W] Dsugar) T2 W abart o X ghE W,

4 LE| =A%) A 2 E] Qo o] E(phosphorothioate) HE+=
B &} ¥ 27| o] E (boranophosphate), W € 3 2= 3 1] o] E (methyl
phosphonate) A3 5 o] W13,
PNA(peptide nucleic acid), LNA(locked nucleic acid) %=+ UNA(unlocked
nucleic acid) & B} 2 2] H 3,
o8 7 E Aol A ﬁE”E] st o] ko] WE QS 54 O 5hi= STAT3
£-0] 4 siRNA.
A1kl oA,
7] siRNA 2] QHE] /Hl/\ 7t s
group)7F AgHE S Q= 2le EAHL
st 722 ()] F2E 36k
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siRNA, m== 1 W #] 10¢] XJAO]UJ] | LHZ] 109] Aot}

A7kl oA,

7] R A|78 ol & siRNAQ] Al 2~7Fe Qe[ Al A~ 7be o =2
TAE = A& EH o= 3= o] T &2 3L RNA 7224,
A|88}ol ¢l o] A

A7) A 27 H
AAY = A&
A 78kl o)A,

2}7] STAT3 £-0] 4 siRNAE A1 A A6 T o= 3 3lof] W&
siRNAG] & 57 0 =& 3l:= o] 4l & 2] L RNA 24,

A78el Aol A,

A7) WA B G g = ol e |l E 2] F(EG), SR EeE g

-

A7 el 50 e Xof AA Y1, 3 e Yo
0 2 3h= o] T A 2-¢] 31 RNA T2 4.

Jlm e

ZYEAEH R A E oA AEEE RS 5 0 R s o] T A
<731 RNA T34,

A 78kl Qo] A,

A7) aAd B B AR 250 WA 1,0009! AS 50 & FH=
o]z} A 2-¢]31 RNA %4,

A 1238}ef] o] A,

A7) A E8E 2~H 2ol E(steroid) -2 A, &= 2] Al 2l o] = (glyceride)
5 A, =8l Ml& ol Bl Z(glycerol ether), =] 322 Al

= ¢ F(polypropylene glycol), Cp, WA Csp®l £ ¥ 3} 3=

3 3} 6+ 8} <=4~ (hydrocarbon),

t] oA i 2~ 3| d &% (diacylphosphatidylcholine), #] W H(fatty acid),
<12] 2 (phospholipid) 2 #] 3 35 2] o} ¥l (lipopolyamine) . 2 -/ ¥ ool A]
MELE = AS 57 02 Bk o £1FA &2 3L RNA T2,
AJ138ol 1o A,

A7] 2~H E o) E(steroid) T = A= Zd| AH =, e AL, FAL

sre) 2| E o] £, 28] 2 e E 2 uo) £ 9 Fel sebdolrl o 2

FAE o) NEEE 212 54 0= 51 o] F1hal £ 3 RNA
T2,
A 138l JofA,

A7 ] AEkol B fEA = B
AEE = A&

-2 Eg- g Algte] ol A
£ 07 3= o] 5 b 2] 2L RNA T34
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A& 5 0= 3= o] 5kl &8 3 RNA T34
A6l 9lof A,
A7) HEE A A opu = A = QlakE Al S 5o R
8= ol HA & 2] 3L RNA 124
A6l 9lof A,
A7 A AR ol g3t A A A ol ~H = A
QtstolEetol = AR, Al A Ajt e ad WellAd A3l As
57 0 = 3h= o] F A =2 31 RNA 724
A7l QholA,
&71 RNA 245, 214 =2 ol =84 v 7}
W] 3£ 2}-8-(receptor-mediated endocytosis, RME)-S- -3l E} 7 A| 32
] A 3H(internalization) & S XA 7] += 8- A 9F 5-0] % o 2 A3lsl=
5A4S 7Hd B E(ligand)7 F7FA 02 AdE AL B o §h=
o] T 1}4] 2] 3 RNA 24,
A 197 el 9lof A,
271 2= B 84 Sol A gAY iEh, i Eteo| =, §3 4k (folate),
N-o} A &l Zbe; E ALY (N-acetyl Galactosamine, NAG), 3 5 9 (glucose) 2

k%2 (mannose) = T4 H ol A MEE] = AL S 0= 5=

o] F 1} &2 3L RNA T34,

)& v = £3ke=, 4|78 WA #2038 = o] - 3k &lof| up=

o]z A 28] 31 RNA 24 9] Al Z=H:

(1) 21 X A Al (solid support} & 7| WS =2 44 22 AF A7]+=
oA,

2) 7] 54 BAdo] AgtE A A A S 7o Z RNA 9 7l e-L
A ek el

2

g sk @Al

(5) Fd o] ¥ A P A A A ZFE RNA-ILTAF 24 3 RNA ©<d
7heE S AA s @A 3

(6) Al ¥ RNA-ILE-A} 224 & 4 1.2 Q1 A A o] RNA v 719
A& 53 o] 5 L8] 5L RNA F-Z2A) & Al z3h= 9.

A218el do A, 471 213 %] A A = CPG(Controlled Pore Glass)<! 41
EQow s Axy,

A218 el 9ho1 A, 371 RNA S 7FE 3R 471 A& 3£¢81= RNA
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[5=8]

A

IC50 _MCF7

Conc, pM
4-PHRAty =(A-DY(1+ /C>»B) +~D: A B (o] D R2
£~ 12 (Group01: Conc vs %inhibition) -43.4 0.871 101 826 0.993
o 17 (Goup02: Conc vs 2inhibition) 62 0.303 384 124 0.986
O 42 (Group03: Conc vs %inhibition) -35.6 0.602 41.4 93 0.986
< 119 (GroupO4: Conc vs %inhibition) -47.2 0.523 44.6 932 0.986
a 101 (GroupO05: Conc vs 2inhibition) -4 84e+07 o115 3.63e-48 157 0915
m 108 (GFoup06: Conc vs %inhibition) -7 0.915 210 Q0.6 0.979
a 114 (Group07: Conc vs %inhibition) -22.6 117 71.2 791 0.974
» 116 (GroupO08: Conc vs %inhibition) -1.1e+09 013 3.69e-53 135 0.797
© 137 (Goup0Dg: Conc vs %inhibition) -43.1 0.405 104 101 0.974
o 141 (Group10: Conc vs %inhibition) -24.7 0.731 34.9 87 0.994
A 170 (Group11: Conc vs 2inhibition) -49.4 1.03 69 76.5 0.98
< 171 (Group12: Conc vs %inhibition ) -7.39 0.982 48.8 69.7 0.965

Weighting: Fixed

IC50_MDA-MB-231

Conc, pM
4-PFity =(A-Dy¥Y(1 +xX/Cye) +D: A B (& D R2
A 12 (GoupO01: Conc vs 2sinhibition) -293 0.317 0.125 107 0.994
o 17 (Group(2: Conc vs %.inhibition) 18.7 163 45 3 a5.5 0.998
o 42 (Group03: Conc vs 2einhibition) -2.5 0.855 297 a7 0.99g
< 119 (Group04: Conc vs %inhibition) -11 0.774 8.85 a91.6 0.999
& 101 (Group05: Conc vs %inhibition) -51.7 0.657 58 995 0.994
m 108 (Group06: Conc vs %inhibition) -1.55e+06 0124 1.38e-32 152 0.998
A 114 (Group07: Conc vs %inhibition) -30.3 0.576 17.8 992 0.999
+ 116 (GroupO08: Conc vs 2inhibition) 1.24 1.64 155 842 0.995
© 137 (GFoup09: Conc vs %inhibition) -1.28 1.15 228 91.1 0.999
o 141 (Group10: Conc vs 2inhibition) 12.9 1.53 548 a6 1 0988
A 170 (Group11: Conc vs 2%inhibition) 1.37 1.67 111 84.7 0.985
< 171 {Group12: Conc vs %inhibition) 10 1.41 38.8 g0.2 0.9a98

Weighting: Fixed




WO 2016/204515 PCT/KR2016/006363

9/17
9]
100
80
=
2
2
% 60
z 2
£ 3 E5nM
X g 40
£ H50nM
o
=
20
0 .
17 42 101 119 137
siRNA#
Proliferation
120
100

% Cell No.
(compared to siCONT}

80 - T T
60 -
m5nM
a0 m50nM
20 A
0 u
17 42 101 119 137

siRNA#




PCT/KR2016/006363

WO 2016/204515

10/17

[5=10]

WuQocm
WuootTm

HELVIS-VNYINVS

T

pil

7 LET 7 141 _ 0LT 7 10T ; r4 7 LT 91T _ 80T _ 6TT _ I _ 1872
—h _ + — — —
T I

TEZ-9IN-VAIN Ul ELVIS-VNUIINVYS JO 1591 O)

0¢

ov

09

08

00T

oct

or1l

(LNOD-VNYIWYS 01 paJedwod)

VYNYW%




PCT/KR2016/006363

WO 2016/204515

11/17

[5=11]

[YNYINYS]
U005 NU00T

0quiod-€1V1S-¥YNYHINYS-9S0IN9 B

WuQ001

OquO)-E1VIS-YNYIAVSH

puegi| 3s0n|3 InOYNM pue yum
Adua1d1y43 @) YNYIAYS Jo uosiedwo)

o
o~

(=]
<r

=
o
(LNOD-VYNYIWYS 03 pasedwod)

VNYW%,




PCT/KR2016/006363

WO 2016/204515

12/17

[5=12]

1add

wu'p ‘ozis |

|ad

00

10

0

€0

Vo

S0

997°0 , S97°0 . €470 . LSTO addd
LS8 vvL RV | 6'€8 wu'p ‘0zis m
VYNAINVS-2500N|5 VNAIAVYS
OqUIO)-€1V1S 1NOD OqQUIO)-€1V1S 1NOD .
: . Oov
a
3
3
: . 08
00T
1dd @ 9ZIS




PCT/KR2016/006363

WO 2016/204515

13/17

[5=13]

142

cl

ol

(MdWG) 0qUIOD € 1Y 1 S-YNHINY'S el
(AAWL) OQUIOD € 1Y LS-VNUINY'S il
(MAWS) INOD-VNYINYS el

SO et

00l
00¢
00¢

00} 4

-
Q
w0

009

00.

(m)ewnjop rown|




PCT/KR2016/006363

WO 2016/204515

14/17

[ 14]

142 cl ol 8 9 L4 c 0

(xdwg) 0quio)d ¢ 1 LS“vNUINYS-0S00N|© et
(»dwi) oquiod € 1 LS-YNUINYS-0S00N | emiemn
(MAWG) LINODYNUINYS-0S09N|O el

SH] et

00l
00¢
00¢
00?
00G
009

004

(m)ewinjop Jowny




WO 2016/204515 PCT/KR2016/006363
15/17
%15]
A
035 -
030 -
3025 |
-
L
2020 1
2 Eiak
5 0.15 1
E
£ 010 -
0.05 -
0.00 -
SAMIRNA-CONT (5mpk) SAMlRNASTAT3Combo SAMIRNA-STAT3 Combo
(1mpk) (5mpk)
B.
140 -
120 |
L
-
€100 -
z
2080
2 Bithk
2060 -
a
~ 040
2
£020 -
=
0.00 -
PBS SAMIRNA-CONT (5mpk) SAM|RNASTATSCombo SAMIRNA-STAT3 Combo
(1mpx) (Smpk)




WO 2016/204515

5 16]

16/17

PCT/KR2016/006363

Glucose-SAMIRNA-CONT Glucose-SAM RNA-STAT3Glucose-SAMIRNA-STAT 3
(Smpk)

Combo {1mpk) Combc {Smpk)

o o o L = =

=~ [+ 2] o I=] [ =

o o S S S o
1 1 1 L 1 1

Tumor/ Body weight ratio (%)
¥

f—

>

[~
|

Glucose-SAMIRNA-CONT  Glucose-SAMIRNA-STAT3  Glucose-SAMIRNA-STAT3

(Smpk]

Combo {Impk) Combo {Smpk)




WO 2016/204515 PCT/KR2016/006363
17/17

[5=17]

HaCaT
3 50nM

B 100nM
B 200nM
o 500nM
1uM

8

0
T

N

(%, compared to SAMIRNA-Cont)
(-2
T

Relative mRNA expresion levels

SAMIRNA-STAT3



INTERNATIONAL SEARCH REPORT

International application No.

POT/KR2016/686363

Box Ne. IL (rhservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)
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his international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

Claims Nos.: 32-33
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 32-35 pertain to a method for treatment of the human body, and thus pertain to subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17
(2)a)(i) and PCT Rule 39.1(xv).

Claims Nos.: 22~24, 26, 28-31, 33-35

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

Claims 22-24, 26, 28-31 and 33-35 refer to claims, which cannot be drafted since claims 22-24, 26, 28-31 and 33-35 do not
meet the requirement of PCT Rule 6.4(a), and thus claims 22-24, 26, 28-31 and 33-35 are not clear.

Claims Nos.: 28, 25,27, 32
because they are dependent claims and are uot drafted 1 accordance with the second and third sentences of Rule 6.4(a}.
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Box No. Il Observations where usity of invention is lacking {Countinuation of item 3 of first sheet}

rr
¥
ie

his International Searching Authority found multiple inventions 1o this international application, as follows:

1. m As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. [:j As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international sex
only those claims for which fees were paid, specifically claims Nos.:

rch report covers

4. m No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

The additional search fees were accompanied by the applicant
payment of a protest fee,

Remark on Protest

5 protest and, where applicable, the

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

L1 L

Neo protest accompanied the payment of additional search fees.
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