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1(57) Abstract: The present invention relates to a
pharmaceutical composition for preventing or
treating cancer containing a mixed medicine ex-
4 tract derived from natural plants as an active in-
gredient; to a functional health food for preventing
o8, | or ameliorating cancer; to a method for preventing
or treating cancer comprising a step of administer-
ing a composition containing a mixed medicine

extract derived from natural plants and, more spe-

cifically, to a pharmaceutical composition for pre-
; { venting or treating cancer containing an extract of
mixed medicines composed of Cnidium officinale,
Ledebouriella seseloides, Korean angelica, Paeo-
nia lactiflora, Forsythia viridissima, Mentha ar-
vensis, Ephedra sinica, Rheum palmatum,
gypsum, Platycodon grandiflorum, Scutellaria
baicalensis, Atractylodes japonica, Gardenia jas-

minoides, Schizonepeta tenuifolia, ginger, talc,
licorice, Lonicera japonica, Epimedium korean-
um, Polygala tenuifolia, and Inula helenium; to a
functional health food for preventing or ameliorat-
ing cancer; to a method for preventing or treating
cancer comprising a step of administering a com-
position containing a mixed medicine extract de-
rived from natural plants. The mixed medicine ex-

tract has activities to inhibit metastasis, induce ap-

optosis, and inhibit cell growth, which are effective against cancer cells, and thus is pharmaceutically usable as a composition for
preventing or treating cancer and is useful as a functional health food.
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T X84 49 248 L ALTFAE
71 & & of
Hourge AR Gofo] 23 A FEE S SRR ¥ iehi= oo
ol = A 8g oFel 2AE, o] olwh = NS AR A E, 2
HIA = oo T3 of 4] 222 S T35l 2B S Bl A2
F3hati= obo] o i X & Wil Bk Z o' ]S A s E AT, 1,
W, 2ok, ol a, whakel, nha, W, oi e Ao, 1A, 3, WE, Ak ), @A,
A7, B bz, Fesh Sk 9 2 wefo g pAE £ kAl
ZE2Eo o FAY 07 Fabeliz oko oful = X 78 oksha] 2A B oo
it = AL ARV A E D AR fefo] £3 ofA) 2EHES
F3etE 2L Folats U2 £3ehE o] o i A2 W ol T
Ao},

v} 74 7 &
OHe A A 0 & = ALES Boal glom, AT ALE] o M= Al A3
Ogo g 7 AubA 9l Abg gglo)th 53], 91 e] el shel v Ho] F4
Q72 Z7H 2 ti7] 9oz s H o] Frbstar gon, Aol

T

A, g o9 =4 A UL
=2

7 F7H B OB WYY, FReh APAY Fol ASHOR Fohshe
FAlol giek. olel @ Aol A kel 271 el B X8 F Fhsshl shel 1%k
A7) F2, 048 ahel A G L A5 2wl FAel 7ol @ Qi

ok dol= bl o] Qe F2 o B ste], 27]Edo] oy HEZ S
BbaL thE A7 2 o]58h= A& 97| 8 (Cavallaro U, Christofori G. Cell
adhesion in tumor invasion and metastasis: loss of the glue is not enough. Biochem
Biophys Acta 2001; 1552: 39-45), &+ #] o] (metastasis)2] 342 H o] A A E7}
H 2 Aol A olaste] b F5to] % 2 2 X (invasion) 8o

E ool S el oaf 22 g FASHA H= AP Ao of &

o] Fo) Xt o] A& A FE 7] Ao Fall HHA A2 E =], AL 7] A S
wallehe AR v EY A g2 2 2 E] o] Al (matrix metalloproteinase,
MMP), Al &l 3 2 €] o} A (serine protease, plasmin), f-2 7] U-A| Z&F2~1] =71

ol ] W) o] B] (urokinase plasminogen activator, uPA), A| 2~ Q1 3Z 2 €] o}- A| (cysteine
protease)”} A T(Liotta LA, Trygguason K, Garbisa S, Hart I, Foltz CM, Shafie S.
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Metastasis potent alcor relate with enzymatic degradation of basement membrane
collagen. Nature 1980; 284: 67-68).

o

N,

A

:

(ol

ol

| E gl 2 W e 2 3 2 E| Lol A (MMP)= SHA 7 Al X 2] 7] 2 3}
o] kA E ] A F& F=stal dolshi=d T3 Js dhi=
el B2 A, AT 7HA] 208 o] o] &dl, 214 At MMPs= o &
A o] 83Fi= ¢l &3 2 E] v} ol Al (endoproteinase) 2, -2 9} 54 o] ufz}
-3l 8.4 (collagenase), A 2} ¥l -3l 5.4 (gelatinase),
dl 2 o] Al (stromelysins), Membrane-type MMPZ U3 o] Xt} 53], o] &
MMP -9l 4] 5= Type IV collagenase! MMP-2(72 kDa type IV collagenase;
gelatinase A)2} MMP-9(92 kDa type IV collagenase; gelatinase B)< 7] A #+2] F &
43721 Type IV collagen -3l 3h= 4=, ¢he o] &3} ool 7}4F 24 4] <1
AHo] A= Ao g oA 9l th(Nabeshima, K. et al., Pathol. Int., 52, pp255-64,
2002). #7F ol gk, MMP-92 - ebel Ak dolol] gl Fad g5
St A o2 &4l A 9 th(Scorilas A. et al., Br. J. Cancer, 84, pp1488-96, 2001).
T MMP-99] Z 2 P E o Foll= AALRIAQ] AP-13} NF-xB A3 9 =
7FA) a1 91 7] wisi-ol] AFo] E 7}l o]} PMA(phorbol 12-mysistate 13-acetate) 9} 742
&4 A AT YUEL o] 5 AP-13 NF-xB 59| @Az 2435
Z2AT oA MMP-99] L& 245= o ® & A dth(Sato H., et al.,
Oncogene, 19, pp2904-2912, 2000; Lee S. O., et al., Biochem. Biophys. Res. Commun.,
354, ppl65-171, 2007).
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Sk, B, A Bl o} Aol FEFh, o] ol F U] 8o R Aolal
Aot Bl = HE, BE, FEA, 945, EE, 0 E, gl X' Fol a3t
ATk LA At

A= E2F |y 2 (Oleaceae)©ll &8 2] A 7l L} 2] (Forsythia Viridissima
2l (Forsythia suspensa Vahi)e] & ul| &, So] gk WA 7} ¢l o vk

& ofgE At A= A& Welal el E LA ] A
A GAZEol 2o, F] b B, wl e ek, 32 A,
ol Gotal o)k, AFEHTF AThL el ok g
2h-g 0 B = gt 2h, B A, I Atst, A d 2k
, o) Ao kol LA 2l
Wbt g ol Al Sk A S w R of g afato] &
arvensis var. piperascens)2] €1 0. &2 oFA]o] WEla1, AlshH 71
AEe] 7ol vk webA, A, FEAN ARG
QT e M A So] X FA R Wol 2ol 9t}

w1} 2H(Ephedra sinica)<> v} 831} 2] Zv}ak(Ephedra sinica Stepf) B 5 42 & 2]
e )R AT AL RE o =, 818 okspi) mel A 713z 4 o)
P W o Yo A A A S mpseatt) Fghs AT A

v
AN =
A, FE, A, A, 5F, AAGR vha), 9 e, 9, o] Pel o

m;‘E_EL

2

30 fo ¥0 4z

= o

1 Z?E(Erlgeron canadensis)i= 2 H Q) A & 2 F 4L E o3l ulo] Fa o) R

8 x}ﬂ BhE gk Atk S, 7, IR B S, RE, 55, AAL qH4,

H VG, 2SS, F5 o &so] dvhar delA 9l

o = 8 Oﬂﬂﬂroﬂ &ol o gl el o] A=< 4% o 3H(Rheum palmatum
oF-& o) 8(Rheum officinale

WARZF o ol Wi
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oX,

oft
JW mﬁ

L.), B35t 8(Rheum tanguticum Maximowicz), *F-&
Baillon)®] We] 7] & A8 5he] THE o) 4] &, So| 3
R e R N ER SN
8, %tf:i!, OJZFE&, W), 23], B, E7o] a7F AL o], FEol
ALgabar ok oFg AR o = ¢S E, A, Aletet
R R VP 9=, 3t o, IS BRI Sl OLF/%X% Atk

A1 31(Gypsum fibrosum)©= €& W& 5% 2F80] v $- £
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& opa, e gl
g A S Ak Bell Qo] M etz T A% Rt
gov], Eefel = f- a4 BE WY, fA4 ¥ A5, 93 Sl o] §Ha Qi

Ao A S0k U, AARE, AYE, AT U, VA
AN gk o] w28 S]] BarE o] 9)

A7 235 79] )X (Platycodon grandiflorum A. De Candolle)®] 2] L+
zﬂi uJ/\H 7]. O‘t7]_ 01 \Zﬂ—% A1 H ;ﬂ 01 T
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A, A x, w23 %, A R EFeR AE T A FE= S
FRATOE Iz 4o o B A RS A 2= A
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carcinoma; §1¢+ H 3 A| 3 ¢F<&) L B16F10(murine melanoma; WH$-2x 54 <86) &
o] &3to] EF oFAl FEE(KIOM-C)] A X F-2] A3 &4 7F 9l 28
1A BT
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Collection) ZF-H T3] o] &3Sl t). 7] thkst A E5= 10% 4 = o}
& % (fetal bovine serum; FBS), 100 U/ml 3| 14! & (penicillin) 2 100 ug/ml2]

2 E gl Enlo] X (streptomycin)©] 3 §H¥ DMEM Hl 2] (Dulbecco's modified Eagle's
medium)E AF8-8to], 2 5(37°C) B F57F GG 8HA #A] ¥ 2L 5% CO,7F

S a = <l o) Bl ol A vl sttt

AR o 2-2: HAE T2 A8 84 € Ax =4 F7}
CFeES QFA 3 F=0)) T g I;U}a ok 7| % E(KIOM-C)9] oHA| = Z2] #] &

2& H7Eer] fl8te], MTT assay S 3l &F vt oj o, A
ZEA| 3 (hepatocyte) = EH}_—EP_E ALg-3Eto], A7) A A] o o] 23 oF A
FE==(KIOM-O) 9 A4 Al Eeol theh Al E =4 & B 7F8 i) e,
5= & 4 (inverted microscope) & AHE-5lo], £33} oF )] 5 E(KIOM-C)ofl <] gt
A =] M 3 &l (morphology) ¥ 8} %= %3}933}.

TAHCR, 7] DA 2-13 7L°] Hl| < W A EFOl et =3t
FA FE=(KIOM-C)2] Al ¥ A& &0l Ulj = L Flstr] Astel, 449
A T (5%10° 7] o] A 32/9/96-4 Ed| o] E)ell A7 AAle] 16 4] A2 100

pg/mé =] 1000 pg/mé "5 =9 3 k4 25 E(KIOM-C)S &3 &

Q5w o) A B ATt 4841 7 H 2] F, 4d7] Al el 10 pt 2] MTT § 9(PBSOI A 5
mg/ml)& 7hako] 4A1 X Tl F7EA 0 2 QI o] A8l 1 Tk

3 Zak(formazan) 3 A =2 YWl €l A 3Alo] = (dimethyl sulfoxide, DMSO)
291 3 Infinite® M200 v}o] A 2 2 o] E 2] C{(TECAN Group Ltd, =9 2~)E
o] &3t 570 nmo| A T 5= A5 AE =S ol

A9 A, A e ot AR vl alsto], A7 vhoFg 45 9] $hA S0l 500
ug/ml WA 1000 pg/ml ] &5 3 oF Al & E(KIOM-O)& A &3 49 Al ¥
A o] FEYA A #ZEAT 50%2] A X LSS e & 55 ICs, 4ol
Z¥Z} 720.34 ug/mé(B16F10 Al £7), 408.22 ug/mE(HTIOSO A 357, 406.59
1g/ml(AGS Al £5) 2 607.86 ug/ml(A431 Al E)2 =55 o vhafl, G4k A%<l
DA EL] AG, 23 oF A F5E(KIOM-C)S 1000 pg/ml ] 552 3 &) 8ho] &=
ot 3+ M| E SA T Koo)X ETHIE 12] A). o] =, 7] <3 oF A
FEEKIOM-C)0] BE dAEF ol Eo] 4 o2 sk o E4 Q] GA| X 2

A8l Bee HERY S o g

gk, E3) of Al FEE(KIOM-O)°ll o g+ Al E5-2] A P vzt E
An| g o= AEE A, 55 EA 07 ol TR E o] 3l= Al L] 7t
At oW, A F 2] Fofo] A MEhHA FA Y X Sslar, Al B
ME 7} T E = o, A E Y] A} 7FAE A (autophagic) B AF7FAFE (apoptotic)S-
Frieste A2 U A= 19 B).
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Sk ok A EE(KIOM-C)-& G4} 1hA| ol 3= Al B4 S
A AEE A Qe BE A T A F 5 o] E 4] oF
.

kA 32 9] Z}7}3E 2] (autophagic) 2 ZF7FAME (apoptotic) &

AA A 2-3: A E F7] Y

Z3 oA FEEEKIOM-C)] A E 2] Asl ad7t Al X F7] 8 243
oju gt B o] =A] Eletr] Hste], st e &2 AE Tt

HT1080 Al 3£ 60 mm U 7 & 5x1057} 7} ¥ 55 A %(seedmg 3k o}, 37°C,
5% CO, {157l o] Bl o] A 24A| 2F 5 <F vl Fat vt v oF 5, 71 A Ao 164
Az 23 oFA & E(KIOM-C)< 1000 pg/ml 2] 552 A28 8ko], 124 7F 2

2443k F )t FE e Tk, F71 wl < -, v Aol A A o A o}
H2E AELE B5F 22 vhS PBSE 23] Al A 3haL, 70% ol §H&-& 33 3]
7betel AEE A AT 51 H A E = 2441 E FeE -20°Col A Bkl

o ek A| A7) Hste], YA Ev] T, A ¥ = PBSE 23] A % 3}3l RNase
A(0.05 mg/mé), 0.1% Triton X-100 = 0.1 mM EDTA7} £3}% o 91 += 50 pe/mé
JEAQEA-EQE@mmMmmmkPD£“§7WWHM%%%ATQH
g A e TE A 5 PL-& S A 718k A H A E PBSE AESEH,
=9 2E 9l T vl 5 H (polystyrene round-bottom tube) 2 54 A1, CellQuest
LZEY ] E o] &3 FACS Z e H & Al 3 A5 7](FACSCalibur flow
cytometer)(BD Biosciences, San Jose, CA)E ©|-&3}o] Al X 7] & #4353t
A3 ] DNA ¥3} 942 WinMDI 2.8 43 E 9] o] (. Trotter, Scripps Research
Institute, La Jolla, CA)E ©]-8-3}] 2+ A3 527] & 3 H] &8 AlAssit),

A Aaf, v A e 2 v alste], 3 oFA] 5 =(KIOM-CO)°l &8t G,
phasedl] ¥ 38}= A 9] H]£0] 57.14%(1241 7F) 2 55.53%(24A] 1HE
Z7FsE3l o™, G, phase°l] w-E 8= A3 v &9 F7F= S H G/M phase?]]
WRESE AE B &Y TAE FESH T Al APE A sub-Gy/G 3] H(peak) =
E3 oAl FEE(KIOM-C)& A 2] 8k 7 5-, v ] o) za-3} ¥ alsho],
7.929%(12A] 1) 2 13.96%(24A] 1H & A 3] 2718 THE 2).

wheh A, Bk o] Aly] 23 oF A & E(KIOM-C)°| G, Al % F7] 9 F(cell
cycle arres) & =8t A2 F48 XA 7151, A4 0= xﬂ}; ApE &

FESHR e o B,

AA ] 2-4: AIE F7] Bd Gz ity B4
A7) AN ) 1o A Al 23 28 oF A 5 E(KIOM-C)©] G,Phase =4
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Tl Q1 p21, p27 R cyclin D19] @ ol o w) gk o aF-& w|x]=7] gRls}/]
Aste], A2 258 P53
[140] TA A S 2, HT1080 Al 3£ 5 60 mm U+ T 5x10571 7F ¥ =5 A] & (seeding) $F
T}, 37°C, 5% CO, Q11 o) B o] A 244 7F 59k ] 3} G e}, vl o &, 7]
AATel 1o A Az 27 oF Al FE 2 (KIOM-C)£ 500 gg/mé 3L 1000 s1g/mb 2]
FEE e shel, 1244F R 2441 B9k F7h w Fsh F7h w)oF T, 4100
A E A G2 AEet FAE A XS PS5 B2 s PBSE 23] Al A shal
M Ee] AA M E &8 =(lysate)> M-PER ¥ F& & Wila == Al 9F(M-PER
Mammalian Protein Extraction Reagent)(Thermo Scientific, Rockford, IL)<
AL-g-ste] ]S T M 32 88 A (cell lysate)->= BCA WH1j 2
A1 (BCA(Bicinchoninic Acid) protein assay) &2 T2 =5 5 &3} 9 31
FoFo] vhl A & 10% Lul A AU EF &ola ol = ZA(SDS(sodium
dodecyl sulfate) polyacrylamide gel)&] 2 Aol F={j ko] A7 & A A3t
7 7ol A 7l @ ¥l A-S- Immunobilon PVDF E @ 243 =l B 7 1 (Millipore,
Bedford, MA)°ll &%l th 7] B # 1o e el & #7115, 3f-p2]waniiel
a}-p27xet I Fcyclin D1-& AF-&3ho] WS 84 & 2 ¥ (immunoblotting) &
TR Foll, Sl A 2 b 9)FE-sp e A AE £ HE A S (Power
Opti-ECL Western blotting detection reagent)(Animal Genetics, Inc., Korea)Z}
ImageQuant LAS 4000 mini(GE Healthcare, Piscataway, NJ, USA)E A}-8-35}¢]
7FA 3}5FA T 7] Gy Phase 224 WA Q1 p21, p27 & cyclin D19] U A==
ZFA s} ekl Al vl = (band) & A3 E 9] o] Imagel(National Institutes of Health,
USA)E ol-&sto] JFsltel o8 skt

J

[141]
[142] Y A3} vA e 253} v wshe,
T Aol Z -0 &4 14T}

inhibitor) ¢! p21 & p279] & FFo] 4 }_723 a1, HEH ol cyclin D19 &
Feeotd 2HE S AT 5 AAHE3)

[143]

[144] wpeba], & g o] A7) 23 oF A FEE(KIOM-O)> Al 3 7] 24 Q1711
p21 2 p273} & Alo] E71-2)EA) Q1S &4 9 A Al (cyclin-dependent kinase
inhibitor) & 240 24, v A2 A2 o] T4 A& E MEZAMEE 52T
T A g

[145]

[146] A A o 2-5: Al X A}E (apoptosis) Z A7} E 2] (autophagy) 2H& = £

[147] L3} kA FEE(KIOM-C)©] Z 2 131 A EANPCD:programed cell death) &

F58h=A] #]lskr] At vl ok & A e 36y
[148]
[149] A Al 4] 2-5-1: YO-PRO-19] &5 &4
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[150]

[151]
[152]

[153]
[154]
[155]

[156]

[157]
[158]

[159]
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HT1080 A £5=¢l] 7] AAl el 1ol A Al 23k -8 2FA] 35 E(KIOM-C)< 500
pg/mb 3 1000 pg/ml el & 5= A ste], 1241 3F B 2441 3F 5 Qb vl F kSl
oluff, M| 3£ AP'E E-o] ¢ H (apoptosis-specific dye)?! YO-PRO-1(1 uM, Molecular
Probes, Eugene, OR)& 7}5}¢] 304 & 9F, 4°Coll A 23 A AR, A4 2 Al
Al A o] ut a1 4 (fixation) #4 31o] FACS ZE]H -5 Al X 75 7] (FACSCalibur
flow cytometer)E ©]-8-3}4] YO-PRO-1 & 5*(uptake) 4 5 & =74 3FaL, WinMDI
28 2 ESJO]E o] galo] ¥4It

A8 A} v e o2 ¥ asle], 3 oA %%%(KIOM-C)% 500 ﬂg/mfz
2 1000 pg/mé 2] F & 24X 7 X @) e S, 247 5.9% 2 8.9%2] Al ¥ ALE
Eoﬂu} Eh &3t oA FEE(KIOM-C)2 1000 ng/m ] 552 4841 A al ot

n| A 2] o 2=7(3.6%) 1} Bl alsto], AP M| 327 7.50(26.95%) S 7HHE
f@}ﬂé;} T AN 4a).

A Al ] 2-5-2: TUNEL assay
A7 AA e 1| 4 A28 £33 oF A 5 E(KIOM-C) 2] A| 3 ALE (apoptosis)
%= 24 & A 7EsE7] #1519, in situ cell death detection kit(Roche diagnostics
GmbH, Mannheim, Germany)E- ©]-8 ¢+ TUNEL $ 2 -8 A A5} ).,
TA A 22,200 w02 PBSE AEAIZ 1x104 7)1 2] HT1080 M 55
A}o) & 2 H (cytospin) 8] A7 &2} o] = (microscope slide)ol] -2HA| 71 3 49
EF B =2 200CN A 1A ZE o aALF A A T 1A RE LA 7, 3%
4842 (H,0,) 2 20°Co A 10383 £ 2 7 (blocking) 3Fa1, & S-(ice) &l A1
permeabilization(F- 2+ &} &1 0.1% TritonX-1002 7}sho] 24 &<tk
7173 ‘];}Oﬂﬁ} thg- 072 7] M o) Wb o] & A (terminal transferase) <}

F 2 G A 21-dUTP(fluorescein-dUTP) 7} & - o] )= 2 # & -8 N (labeling
SOluthl’l)?_], TUNEL HH-& £ 3} & (reaction mixture)< 7}5he] 37°Col| A 1A ZF &<t
234 o1 M1 T 2xSSC(0.3 M NaCl, 30 mM sodium citrate)Z 7}8Fe] A7) ¢ A1
HE-S-2- G2 A7) a1, -8 A 6)= DAPIZF 3% 5] Al (mounting
medium)(Vector Laboratories, Burlingame, CA)E 7}¢t T} &,

718 & H(coverslip) &2 A A 33 §1v] 4 (Olympus TH4-200; Olympus
Optical Co. LTD)& AH&3to] A4, &3t

S

2 A3, A g hzat it v alske], Z 3 oA & 2 (KIOM-C)< 500 ug/ml
2 1000 pg/ml ] 552 A el 3 A5, 27t 15.53% 2 57.33%2] TUNEL

| 3£ 7F B2 QL Th(52 4b). o] ol whe}, E 7} oF A & 2 (KIOM-C)9] 5 529
EA 05, TUNEL FAA 27T dA 3] 271eE aldes
=(KIOM-C)°] Al EAPE 2L 3 8] i o] Alae & 5 UL

_>\:

A, ZF oA

N 10 02 Y
e N o
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[160]
[161]

[162]

[163]
[164]

[165]

[166]
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AA ] 2-5-3: RFP-LC3 £ ¥ 3 £4 R LC3 &9 2@F &4

A7 AA e 10| A4 Alz2gE 23 oFA 5 E(KIOM-C) 2] A}7}FAE 2] (autophagy)
5 G E F18r] ko], A7FE A (autophagy) o] T &7 WAFE A A
microtubule-associated proteinl light chain 3(LC-3)°] & 33 3 %] ¥l RFP-LC3&
Agato] 3 WA S AAstar, A A'EEE Fallste] LC3 B o] HFE
Gelstglet. gk, Al APE & oF3pA] 7] = A1 07 o|n] LA 9l ol A®
A3 A 91 v} E Zwrjo] Al Al(Bafilomycin Al)S ¥ g o] 23} ok
FE=(KIOM-O) ¥ 87 A 2] ekl = v, AH7F3E 2] (autophagy) -7 5 24 o
ojw] gk 3 M A=A & glekgltt

TA A 02, AW & Hcoverslip)©] E01 3= 24-4 v Z o] Eo A X
HT1080 Al 3 5(5x10* 71)ll RFP7} B 7 (tagging) ¥ o 91+ LC3
= 2F 221 Z(plasmid) & TransIT2020(Mirus, Madison, W& ©]-8-3}]
& A =] (transfection) F AT A7 9} o] EWMAHA M W A EE 2447
m Fakar, i =, Al el E3F oAl 5 E(KIOM-C)< 500 pg/mél % 1000
pg/me ] F 52 24A12F A 2] 5Lt 244 2 T, -8 1 Al sk DAPIZE 5
% ) Al (mounting medium)(Vector Laboratories, Burlingame, CA)E 7} 8} t}&-,
A & H(coverslip) & 2 HHA] A ¥ %4 A1 7 (confocal microscope)(FV10i-W;
Olympus Optical Co. LTD) 2. & RFP-LC32] ¥ ¥ 2 A7, &3t} £, 7]
AT el 2-40)) 7] A & v} o} o), A7} A (autophagy) @] 5= 8.8 v}7] Q1 A LC3
2 3-p62/SQSTM1= AH&3te] A =& 333t

>
)
i)
rfo

oF Al & =(KIOM-C)< 500 g/mé 2 1000 pg/ml 2] 55
2] 23 ¥]ske], RFP-LC3 & 33 doto] A A 3] S71e<
(&= 40).

E(KIOM-C)2 500 pg/ml 55 5 24X 7k Bt 2] 2] &+ A Lo,
A 7= Ao = o|n] A A 9= gho]&F A AIQ] 10 nM
nlo] Al Al(Bafilomycin Al)< 1A {F 5 QF 214 €] g1 A 31}, w] A 2
 REP-LC3 &34 doto], =3 oA = E(KIOM-C) &5 # 2] Bt}
23 oAl FE2(KIOM-C) A 2] F, A7 A o] T a gt
{ 2}<] LC 3bieks Al B R WA S A d L3 A
2N = ATy HE3E, 23 of A 5 = (KIOM-C) 1

] A ](autophagosome) FAl & A 5= vl 2 rfo] 2l Al(Bafilomycin
Al) 3 Al gk A5, £33 oAl FEE(KIOM-C) =22 A g gk 4 5-H.oh
A7FEA A AR p62 B LC3 W o] Wb BRo] ] F7heE Felet
ANATHIE 4d). o] o) whef, &3 oFAl 55 =(KIOM-C)ell o] & ¢ A o] ApE o]
AZPEA L b E o] glon, 23 of A &= (KIOM-O)°ll 28 271
LC-3117F A 7h 32 o)) of &) dojdg & = A ATh

S

I

¥ o
yo, o
2 o
o

—l U

2
f o o

i) ol poy 1

2
N

3@ I o to =
HU o N
MN'

rfo

S~
=
ik}
o
2

{t

BNHT

4 lo
=

of\
N F
-
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=
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=
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[168]

[169]
[170]

[171]
[172]

[173]
[174]
[175]

[176]
[177]
[178]

[179]
[180]

20

A A & 2-5-4: A7} E 2] A ¥ (autophagic vacuole) B4

HT1080 Al Z570l] 471 A Ao 104 Al 23 7 oF A 35 =(KIOM-C)<= 500
rg/ml 2 1000 pg/me o] & 5= A gl aho], 244 {F F b vl oFsl it o o, AF7FE A
ol 3 E ]| o] M (tracer) ! MDC(monodansyl cadaverine; Sigma Chemical) 50 uM<
7kate] 403 59, 37°Cell A A B It A 5, PBSE 28 Al A 8 T, 923
An & ARgste] A4, 28k

A3 Axp v e )zt v wsle], 3 ok A —‘,—%%(KIOM—C)% 500 pg/mé
‘;—l 1000 pg/me e 552 A2 $F 745, 22 33.10% 2 57.63% 2] MDC &/d Al 327}
oA FEE(KIOM-O) 9] 550l oE4 o=,
SRIgto 22X, 23} oA 5 E(KIOM-C)°|

H
o
= T T —

JEEEM Nes T AU

kA, 719 ABES Foto], 23 Al FEEEKIOM-O)= AL E
A} 7FAFE (apoptosis) ¥ T oy 2} A}7F3E A (autophagy) S F-E 3t Q2 M, M EE
AFEA A a8 ol v gt
AN o 2-6: T FAEAE F =
7] A e 1] Az £
]

71
ok
=)
2 2} 7} 3 2] (autophagy) F-5=9F & L

Mg,

zF &4
Al F22(KIOM-C)°] ZA}7FAME (apoptosis)
A= o NAHE ] w0 of w] gt

folr T

G A=A, 180 GAE FA A DA fE Do) wa AE A
A A ALl DA shsk oW FAA o =X FN5}] Astol, 920 BEL
Falstel ¥4 st

AA o 2-6-1: TFAEZAIE F = Bd Dl d o] ity 54
71 AR el 1ol A Al 23 23 oAl 5 =(KIOM-C) o] A7 (apoptosis)
2 2} 7} 32 2] (autophagy) - =<F ¥ 9)\5 ol ] QIALE9] Tl A W of] o w &

o ak-g v x| =X &elslr] Y5he], vp kst oAl X 2(HT1080, BI6F10 2 AGS)ol]
A71 &3 oF A & E(KIOM-C)< 500 pg/mé B3 1000 pg/ml 5 5 =2 =] &) 8} ar
24X 7 L A8AI Y A 3} T Zh M| 3ol A ekl Al S 3] T M| ALE o) Q%

2 PARP cleavage, 12 31 Z}7}3E 2] (autophagy)©ll o] 5Fi= LC3
o p62 ot “«] ke QR W X} 7FE A A% ﬂ( utophagosome) S A)of] oA F=Q2 3

2 At HT1080 Al 570l 7] &3 oF A 5= (KIOM-C) A ¢] 24| 3k
A} TR A 7FE A vbA Q) Le3 @A o] 16 kDae] LC3 19 A 14 kDa9] LC3
Wl 2 23 oA =5 E(KIOM-C) A &

=
VIR AT Fo ATFEA LA S



WO 2014/168447 PCT/KR2014/003138

[181]

[182]
[183]

[184]

[185]
[186]

[187]

[188]

[189]

[190]

[191]

21
4 5h= 0] % 8.3 Beclin-l 94 o] W 30| T e 47 F715 .
48 A X 73 1} 9] a1°5 = A 2]t ol A = caspase-3 24 X PARP cleavage”}

1 A TH(5= 5a).

g BI6F10 2 AGS Al X575 HT1080 Al 7=} whzh 7k 2, A7) E 3 oA
FE = (KIOM-C) A 2] 24| 7 74 3 58], AH7FE 2] mEA Q1 LC3 w2 o] 16
kDa2] LC3 104 14 kDa®] LC3IIE A 35 = AL g2lsiv}. w3k, 274
SO A7 E A AR E A S =] 5231 Beclin-1 @A 9] HlE] 4=5=0
FTEH A 7| F71= AL, PARP cleavage7F <1 % 1 o5 5b).

—

o| 5 F3te], 7] E3F oFAl FEE(KIOM-C)°ll ©] 3l capase-3 2/ ¢l o] &
A FAPE B A7EE A 0] A 0 & gholshan Ala flst it

AN 2-6-2: Z2EAFIAE FE ABHAE NS A A A B4

A7 Ao 1ol A Al zxgh 23 kAl FE=(KIOM-C)ell 9] g, Al F2]
Al W APE f 2 Edo] #E M E AT A A A e & ghet ofw gk A A o]
N=Al FRlstr] flste], vhaFgk oAl (HT1080 B16F10 2 AGS)°ll 47|
&3 oF A FEE(KIOM-C)2 500 rg/mé 1= 1000 pg/mé 552 A 2] FaL 34| 7
6A1 ZF H 24 IF A T} -, 2 A o] Sl gk 2, M3 AVE =
243 = A s A A A A 3)e) ZF9l AMPK, ULK, JNK, c-jun,

e 926 4% 3 Felshan.

-

z

S |
P“ i,

=

o
iy
NE)

iz ¥ g i
r mlo

A=)

o

o

—
—

Y 7
ML

=)
W
>
=)
|93
x©r
NS
g3
~
~
™)
Lo
L2
rl

=

A3 Ad, HT1080 A 32570 437] 23 oF Al 5 =(KIOM-C) # &) 3A| 1+ 74 %

F7EH, AMPK % ULK19] Q14Fs}s= A[gtol whef a4 o & 715 Lo,
AZFEA D A E APE f 2 Qo)A F 2 st INK 24 H p539] 1AksE
A4S o, 7] 3 Al FEE(KIOM-C)°ll o all, Al kel ufe}
TFEHAA A4S ST S Bl e 7] 23 oA
FE=(KIOM-O)°l &3, 14EsH4 c-jun®] & # & A ghol] whe} %] 4:4) & 72
F7HE ATHE Sc). p38<2] 4 -9-, 24A 7F 74 T T A Z(0 Al hREY, Ed ke
p38e] o] 20 F 5% F7hE S &3 4= 1 ¢lv) WA, ERK 1/29] 84 8loll =
oj ] g & B & M) 2] #] 2 kTh( 5d).

E3H BI6F10 2 AGS A 525 HT1080 Al 52} v 7FX| &2, A7) &3 oF A
FE=(KIOM-C) A 2] 3A[F A 3 S5 8], A7 A F A APE f-5of] Q1o A
T 8% INKS A& S461%0S o, 7] €3 kAl 5 =(KIOM-C)°ll o &,

17&°ﬂ utek 1487 S & Btk vbA, p38 2 ERK 1/29]
glo] = o u gk o F &= v SXTH(S= Se).

o] 5 E-3lo], A7 23 oFA] FF E(KIOM-C)°] thekdt M e e A=
ZAdsto] Al EAPE F A7 o] B3HA o' ol st A8 gl el

éi-i

>

o} A}
A]

&8 to

e
o
ok

Al

>~1
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[193]
[194]
[195]

[196]
[197]
[198]

[199]
[200]

22

upebA, A7) 9 a5 S S5k, £ oFA ZF%E(KIOM—C)O]
A} 7FALE (apoptosis) H A} 7|3E 2] (autophagy) I = oy AAEY
11;_}@'24 g 2 A E AT x%dxﬂ AE ZxAdgo f»’._}/ﬂ oLxﬂg{%
A} 7FAFE (apoptosis) ¥ TF oY 2} 2}7}3E A (autophagy) S f-=38F0], Al X &

'Lr_‘
A= OO =L A~
AEA A 5 9l eS BT & YT,

u:°1'

LS

DA 2-7: 23} 2EY 2o 93 FIAEZAME = 4

71 AA e 1ol M Az e E3 oA 5 =(KIOM-C)°] Al % W 413}
2~ E ¥ 22 (oxidative stress)E - 523F0] M| 3E APE S A 0 7] =4 g<21E17] 984,
INK wlj 7l of] o] gk A 32 U} &4 4FA & (reactive oxygen species; ROS)2] 57}

P& F-A4 X 54 7] (flow cytometry) & AF8-3Fo] H 718} g ), WL g
o AAFEH E 4 23] WHS(RT-PCR) 2 9126 B2 Salato], 4 F Ap2
27 2] =2 1A}Q] CHOP(Protein-Homologous Protein) & 4 =& 2F215} 51 T}
olu, &AitstAl 2 &l A 9) = NAC(N-acetyl-L-cysteine) == INK-5-©|
?ﬂ &l Al (JNK - specific inhibitor)Q! SP6001255 7] =3 oA = E(KIOM-C)#%
Aol A ate], £33 kA FEE(KIOM-C)ol] o] gFINK E4 o] A5 4 o=

ROS 2/ 7} CHOP 28l 3} ¥k o] l=%] H7}s Aot

A Ao 2-7-1: A E V] 84 4FAF(reactive oxygen species; ROS) Eﬂ L %73
A 32 ] &2 4FA & (reactive oxygen species; ROS) 2 8-& #}4kst =117t o 33

3 2 H (peroxide-sensitive fluorescent probe)$!, DCF-DAE A& 0}04 =4 0} At
TAX SR, 7] AR o 164 Az ek &7 oFA] 35 E(KIOM-C)S 500 sg/mé
TES= 1000 pg/ml & 5= 2 Al F ol A 2] sho] 341 7E &<t w83tk o] wl, NAC(1
mM) = INK-5-0] A 8] 4] 21 SP600125(5 uM)-S 14| 7t 5k A A €] 3} o
2371}k o] kg A 3Eol 5 M| DCF-DAE 7F3hal 37°Col A 30+ 1k
k&l wl ok &, A S PBSE 21 Al F & a1, Wo] Wl & pBSol| & EHate
FACS ZHe ] -5 A| 3£ A7 & o] &3to] Al i ST A o nE
24831, WinMDI 2.8 AL E 9]0 & o] &80 A o] &AL F o] YA
H| &8 AlAbst it

A9 A, A g2t 2 v aste], Al 2 ] ROS7F -3 2F A
% E(KIOM-C)2 500 sg/mé FEI= 1000 pg/mé 5 5= =2 A 2] & 4 -, 242k 2.90) 2
@]

4.7v) 71 B8 ST = A S 1G] ek o] ¢ g A2 NAC B
SP600125E =] ol = &) sk 75'% AAE A E Y A AT 28 EE= AL
LHEFETHE 6a). o] ol whet, Z3F oFA] 5 =(KIOM-C) 9] 550 &4 o7

OlN u:

AE W B LT AN F7HS B Fo M, £ o)
A

FZ E(KIOM-C)©| A| 3% W] 43} 2~ E 9] 2~ (oxidative stress) S - 5-3}0] A 3E
AP S FghE o g ARl



WO 2014/168447 PCT/KR2014/003138

[201]
[202]
[203]

[204]
[205]

[206]
[207]

[208]
[209]
[210]

23

A Ao 2-7-2: @]Xﬂ}%?}i A

&7 AA e 1o A Al 23 E3 oF A 5= (KIOM-C)(500 pg/mé H=3= 1,000
pg/myo] ETHE ulj < of] A ‘ﬂ}:g 2411 2E 2 48X ZE & Wl g th 2, Al 39
RNAZE PureHelix RNA % 7] E(NanoHelix, ] )& Al-83}o] F-o] st 3,
Helixcript 1'st strand cDNA §}14 ]E(NanoHelix, ) )& AL-E381e] cDNAE
A e F PCRS 583}t A8 hCHOP 2 GAPDH Zlo|w A A K. i=
sh7] 3 19 2

8- (RT-PCR)

i1

[Table 1]

£ stzholv] PETES

W HA(5-3)

hCHOP Forward GCTTGGCTGACTGAGGAGG |1
AG

hCHOP Reverse CTGACTGGAATCTGGAGAG (2
TGAGG

GAPDH Forward TCATGACCACAGTCCATGC |3
C

GAPDH Reverse TCCACCACCCTGTTGCTGTA (4

A3 A3 A E APE o] T 9 141 CHOPS mRNA 2 &2, 3
oFAl FEE(KIOM-C)2] He] 55 L Az o] E4 0 & Z7hsl o, Bt
TAH o', 484 7F A 3 F-o] a1E i A P atol M= of 20M) 78 5= CHOP
mRNA 9| L&A o] F7Hehe & 5= A ATHE 6b). o] ol whe}, =3t ofx

FEE(KIOM-C)o] Al 3= W} AF3} 2~ E ¢ 2 (oxidative stress) S F 584, Al
AbE 34 o] 9 21246l CHOPS mRNA W& &S /A 71 0 24, A3
/\]_ﬂﬂ Kelpge) tﬂ—'é‘]—% o) 2= 010414_‘

M

7]

A A o 2-7-3: $|2¥ EF E4](western blot analysis)

A7) ATl 1ol A Al g 23 oFA] F5 =(KIOM-C)ell 9] g Al 3£ ]
%717k CHOP9| bl wk& S=of] of w) gk o 35 W] X]=4] g1 &}7] 918k,
INK-5-0] A3 A <1 SP600125(5 uM)< 1A F B<F A2l et H, 7] &3t oFA)
2 2 (KIOM-C)< 500 pg/mé B=3= 1000 pg/ml 552 Al 3ol =] g)s}o] 244 ¢
FRb st A7l eF Zol M ket Mol A M E &8l = (lysate) =
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[211]
[212]

[213]
[214]

[215]
[216]
[217]

[218]
[219]

[220]

24

Az 2ol A Aol whef, M-PER ¥-& & &2 35 A °K(M-PER Mammalian
Protein Extraction Reagent)< AF-838}o] 242k =48}l o), Al 32 83 A (cell
lysate)> BCA ©H1 2 XA (BCA(Bicinchoninic Acid) protein assay).2. = T 2
FEE AEFel gl o, W82 B 2 ¥l (immunoblotting) $-of, ¥Hi Ao
-9]-5E-g}shkag o ~F B E 5 Al 9F(Power Opti-ECL Western blotting
detection reagent)(Animal Genetics, Inc., Korea)#} ImageQuant LAS 4000 mini(GE
Healthcare, Piscataway, NJ, USA)E A}-85}o] 7FA| 8519 tF. CHOPS| ¢
A=, 7HA 3 @A W= (band) & 4 X E ¢ ©] Imagel(National Institutes of
Health, USA)E ©]-&38Fe] 7 3}tel] o =533t

218 Az v A e )23} 8 k], CHOP © o] ule]ake &3} of 7

FEEKIOM-0)9] A 2] g0l &4 0= @23 F7HE Atk =

2 a4 21 SPE001252 S Ao gl ate], AAE A ZE ) A AFo] 24

745, CHOP & of & g w7} A8 g 2l @ = A TR 60). o] ol wfel,
& ofA| 2% E(KIOM-C)o] A F W] Ak8} 2 E# A5 f58to], A3 Abd

2 912¢1 CHOP ©il A o] bl 2kS Z7tA| 7l o 24, 4| F AL E &

o]

SHAIE 2 A8 R AbE F

A A ¢ 2-8: A X AL (apoptosis) 2 A} 7} ¥ 2] (autophagy) 38 FA &

M| 32 A (apoptosis) X AF7F3E 2] (autophagy)s E A1 0l - 5=5F0] Al AR (cell
death)E v 7| &b+=, 7] A A ol 104 A 23 29 oFA] 5 =(KIOM-C)°|
MENSTAGAA F v -F- 52 INKe] &4 o ofu] gt o &3 1] x| =]
215}7] 9181, INK-5-0| A &l 4 &} INKE B}l 0 2 3t siRNAS AF8-38) ¢,

sh7]st g APS A

A Ao 2-8-1: JNK-5-0] A Aol €] g, 37t %A F5E(KIOM-C)<]
A ZANE 2 A 3

HT1080 A| 3 F=¢l] INK-5-°] #] 3] #| 1 SP600125-2- H| 33}, p38 #] 3l A <1
SB203580, ERK 1/2 A 3| A 21 PD98059 & &}o] A<k A 3 #| <1 vl 2 wlo] Al
Al(Bafilomycin A1)e} -2 2Fst4] A& Al & 1A 7t <t DA gk 2, Z3F kA
FZ 52 (KIOM-C)< 500 pg/mé "5 =2 3 2] 8FaL 2441 7F A 3 3, ZF Al 32 o) A
AL 3] &, M EAPE S 2= AE A A A A4 s)e) Ao
A1 INKE- H] £ 38}o], A}7} 3 2] A~ #| (autophagosome) & Ad ol 1 o] A
Beclin-1, M| 3£ A}'H ]| 2 $F PARP cleavage 2 Bcl-2, 18] 3l

-

off ¥o T o

o r
T
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[223]
[224]

[225]
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Z}7}F3E 2] (autophagy) ol THo]5hi= p62 Tl o] W oF & 9| 2~ F
ol E1Eh. gk, Y] oFghA A sf Al o ¥ kg of 39 oF A
FEZE(KIOM-O)& g7 A 2] star 48A13F A 2 5, fake 5= 9l

A8 A, 7] 3 A FEEKIOM-C) A g 24A13F A 5} 5, 27k 2] |
A S3HINK 245 S48 o, vA Y 2w
stol, FE A IS S7HE FdE BAlem, ATFE A Fet
J 12
[e]

A7V EA A S A S =] 5 2% Beclin-1 @ A o] wke] == ot

FH A A 71 AT} p62 D}*ﬂ 2 BCI-2E 7] &% A 5 E(KIOM-C)
A2 A, 4 o] 7FA43FSl a1, PARP cleavage”F Q1 Qo). 12, &%

OF A FZ E-(KIOM-C)°ll 9 0}04 U o] 2AEIH 7] A AR I

], INK-E-0] A 8] A 21 SP6001252] A =] &) el 2o v &)
0 7 3B ¥ QT 7a). L& SP6001257 Z 3 o)
eI ﬂﬂﬂ 735, Al AbE o] f- I E X kAL Al 9]
& FRAEI T 7b). o] ol uhel, INK-5-0] A 3 | <1
SP600125°1 9] 8], ¥ 0 o] 3} ok F=ZE(KIOM-C)l| 9] gk Al Z AL -5 2
T AAE Id 2do] A S & dATh

9
o
o

A A o] 2-8-2: INKS EHA 0 2 3 siRNAC 2] 3, &3 oFA)
FZEKIOM-O)9 A ZAE f= A 3

WA, 60 mm ¥ & T H ol F 20% confluentd}t 7] HT1080 Al| 3£ & ) &8} St}
A7) 2} o] nl kgt Al 3 o] TransIT2020(Mirus, Madison, WI) & ©]-&3} ]
JNK-5-©| siRNA(small interfering RNA)E & 25218} ¢ic}, o|df], A2 5=
siRNA(scrambled siRNA; Scr siRNA)E T 270 2 A3}t A7) 9F £29]
= @/\ﬂ}d E] Xﬂ IE 72/\]7]_ HH O]:‘C:)'],"] HH ok jﬁ_, /H]Eoﬂ i_%]— 01:;<H

E(KIOM-CO)< 500 pg/m ] “5 55 24X 2F A &8t v}, 71 Al gE 7 3 5,
| Lol A bl Al & gt ) M| AVE S 2dehE 2E A A
ﬂ-@r o] 1= AR INKE H] 35l o], Al 3 A o] 52 % caspase-3
! PARP cleavage, ~1 2] 31 A} 7} 3 2] (autophagy)©l] ¥+ = LC3 T 2]
A 2 A7) 3 2] 2~ A (autophagosome) 3 Ad ol 91 oA 5 2§ Beclin-19]

5 2y B A4S B Fskd ) A8-gF Ser siRNA <} INK

ME AR = 8] ® 29k A

M

_>\:

A

oL o4

>
i)

T T N T
0%

LI

o
l-ﬂ

%
z
>

9]

2

kA
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[Table 2]
B} A A H(5-3) AMEHT
Scr siRNA CCUACGCCACCAAUUUCGU 5
JNK siRNA AAAAAGAAUGUCCUACCUUCU 6

23 A7} JNK-5-°] siRNAE & 27 318k Al 320l A INK T 2 -3 o]

A 8] A= AL FABA (5 Te), 2 Al Lol 7] =3 oF A

& (KIOM-C) A & 2441 3F 74 3 %, XM 21 A3 APE f- 2o /1o A
23 INK 24 & 54390 w], ScrsiRNAS Edl 94 g gzt 49,
A A QAB7F ST FFE B em, X Feje] Wt gda &
A} M E2e] ol A 1 xﬂg{ AP §-5 oFAS ks 4= o]qu_(E 7d 2
% 7e). 3 A 7FE A wEA QL LC3 @ A o] 16 kDa2] LC3 1€l 4] 14 kDa2] LC3
= Ay = A8 glehsla, X}ﬂi*—l 5ot A7 A S A Bz

% 2.8 Beclin-1 @A o] e o] =2 A A S LS BRE ol g,
caspase-3 24 2 PARP cleavage= 2F1 % 1T 7e). 12 L}, INK-5-9]
SIRNAE EANAFHsla 23 oFA] 55 (KIOM-C)2 &7 A o & 4 -,

A EAL THAE x5 ke )l 2 A E e W3} Fol 3]EE o] A XE AP
T A eFokar, Al ] A PA L AalhE & Jo}oﬂv}(t 7d 2 % Te).
o]of mhe}, INK-5-©| siRNAC] &]3l], ¥ g o] £33} ok Al 35 E(KIOM-C)°ll
ol gt Al AL -5 F I QIAE ] W o] A E & %} T AA

of

of N g
ru rCi m{n

C1:

_1

uwpelA, A7 ARES Foto], Al AT AGA A #H 2] A eiA] 2
SiRNAE AFEE A5, M ¥EAF F 28 Al = J & & 5 JAT =, o=
=3 A F==(KIOM-C) o] Al 3 A} (apoptosis) 3 AF7FE 2] (autophagy)&
F Aol - 538Fo] A EAb(cell death)E vl 7 $F-&- 2] 1] 3l

AAd 3 F2Y FE2Y AT 24

A 3o 7] DAl 1ol A Al zgh 23 oFA] 5 =(KIOM-C)2 A 2 8F+=
A5, B A 22 Y YA ol AAE=A] ARE Felstr] Yk sr] ¢
LS 1‘4% 530}0314_

Ao 1ol 4 A 28k E3F oF A 5 2(KIOM-C)(25 ug/ml, 50 ug/ml, 100

ﬂg/mfz 2 250 ng/mé), 0.3% 3+, L 10% FBS7F £ 3H5 3 m¢2] nlj %] o]
QA SZ(B16F10 2 HT1080)(1x1047IHE AEA] 7] 3L, ©] & 0.6% 3+ 2 10%
FBS7} 3% &1 ¥l vpe ghxd o] 2183k 3, 35 F <k <l o] A st A
/g 2k & 7| 7 (phase-contrast microscope) & 2 = v]-F g+ o A ¥
22U A2sa 1 AN F9 59
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T3k 20070 9] YA E(B16F10 2 HT1080)E 10% FBS/DMEM Hl A] 1 mé 2
9 5te] 12-90 Fell o] Eo] o] W (plating) 5L, 3 o] Eol] R H e} =%
) kA 71 FTof], T8 kA % E(KIOM-C)(25 ug/ml, 50 g/ ml, 100 rg/mé 2 250
pg/ml) S Al she] 102 ok vl st 102 &, A E F21=02%
A g 2~ vlo] - 2l(crystal violet)/20% V| ¥Hs GAN O 2 AMG & HAu|H o2

S et

A8 Ay}, £33 G A FEE(KIOM-C)2 1| A g] thza 3} v uste] F 5%
o] EA 0 7 v A FEY YA To| FEYA TAdhE e w
Vel o, 23t Al Eo A Q] v 2A F2 84S tib) v 1A Z2y
Fd50] °F60% WA 95% B =i Fov| et HAv = Ao ® Sy vk (=
8).

AN ¢ 4: A £ ] F(cell migration) 53 &4

A3z ol] 23 Al FEE(KIOM-C)2 A gl = 45, Al X o]5 58 9|
AR =A] o L5 FRlst7] fste] s7]1¢)F Zo] A A F 24 (wound healing
assays)< T3 53t

A, 60 mm Wl & ] 5ol oF 80% confluentd} Al $HA| 3E=(B16F10 X HT1080)%
Wl S T 2273 (wound) A & M| E F2] ol 2] $F %] 7“5 (healing)-& Wl Al 51 7]
A, 71k o], oF80% B G T o' A H A E(BI6F10 H
HT1080)°1 25 ug/mee] v En}o] Al C(mitomycin C; Sigma chemical Co.)% 303-
e A st A E FA S BAA T, 7] G Sl Fo] oF2mn B =2
&4 (wound) & RFEQITH 1 ohg, WOl M E RHES AAG -, 7] Al
1o Al A| 228t 23 oFA] 5% = (KIOM-C)(50 rg/ml W =] 250 ,Ug/HlE)O] 3 10%
FBS-DMEM Hl| % W] 2| & 2 9] & th, 7] wlA] el A vl &}l .
T-A A o2, BI6F10 Al 3E5-2] 749 24A]3F 2 48/\] ZF nl ksl gl an HT1080
A E522] 7 - 404 2E
T A M o)l F 5
FA e A0 A17hH 9]
o]l kA o] FolA]

(o

o
)
Ot
S
3%
g
o
o2l
N
_%g
m
rlo
l
\1
o
Pﬂ
O
=2
é
O
O
01
H
o

uls
oL

‘%‘%E(KIOM—C)% ] 2] 31 o] 7\1 t o) whel 2] -5 (healing)©] & A ¥ =
ANE B 53], 79 23 A 5 =(KIOM-C)= 100 xg/mé 2 250
pg/ml ] 552 A2 gk A 9ol = 481 (A B 7, T2 M o) vl alshe] 4
BAZ HFE o]Fo] 5 dFEH o7 559 WA 60% G2 F2 1l s
AA == A8 F1 ] A TH(E 9a).
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[251]
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[253]
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28

L&

g WA 2] o2t e] HT1080 Al 3] 4 $-0ll 1=, 404
7F A b, A7l e] 29 oA ZZ%(KIOM C)

of w}g} x| f-"F(healing)©] A A ¥ = A5 B A} 53], 4712 £3 oFA)
Z=(KIOM-C)2 250 pg/m 2] 52 A g d 7 5-oll = 404 3t 74 7+ oF 25%
A] fr(healing) SH=H] Z13], thztol] v &l o 30 A% Al Lol F3 A
2HI ST S 9b).

m tlo &Y

whep A, Bowkrg o] Abr] &8 oF )] =& E(KIOM-C)°] M ¥ o]l 58 a4 o=

A Ao 5: Al G F U] Al E ©] 5 (cell migration) 2 A X 3 & 5 (cell invasion)

oA £(B16F10 2 HT1080)°ll &3} oFA] 5 &(KIOM-C)& ] 8] &= 4%,
AE olF 58 R A& 58| A E=A] AR5 Elslr] 8o, 87] ¢
2ol EW A o] 5/% f ¥4 (Transwell migration/invasion assay)< 5~3J 3} 3 U},

ol 55 ¥AL g umel 71F 79 &€ 7K Y| o] E U (Corning costar,

Cambridge, MA)S- 7}%1 10 mn 2} 7 ¢ E @ 29 W8 (transwell chamber) 2] o} 2} &
A o] 600 x02] 10% FBS/DMEM W A| & A 9-31, Y& A= 23} oFA)
FEE(KIOM-C) ¥ A E(B16F10 2 HT1080)(1x10° 71/100 )7} =314,
g3 o] ¢13= DMEM A 100 U Z A Y 2 T, 37°Cel| A 244 2F A 364 3¢
b Qo) dstlth 1 o, BEE o] F =2 I HH A EE F1ls]
A, ol E8HA B> EE o A EWel Hol &= MEE A, HEE
0.2% 2] 2~€ d}o] £l (crystal violet)/20% ™ BFE-(w/v) &N 02 I A&t &
dAnd o & kit ol W, HT1080 Al 3£5=2] 4 §-¢lli= PMA A} = 7100 A
7] £33 A & E(KIOM-C)2] &% 9183t

A5 412 20 02 vhE 2] A (Matrigel):DMEM2] 122 £3-&E (vl E ] A, BD
Biosciences, Bedford, MA, V| =) 2 Ed AL AW & I8 sto] T2 &

Z}Y (intervening invasive barrier)2 & A gt & 3 5} Sl T}

>

19] A3, 2
9] o] &%
Y elom, A 35 <
ZE(KIOM-C)°] A &) A A Fou]epA| Fhad = 210 & &2l
o8 A7 Z3F oFA| F5E(KIOM-C) 4 8] ¥ B16F10 A 3%

71
¥ 3

Fr}o{
C r

} o} A| % B (KIOM-C)& ©] 9] v g] thz 21} ¥] 2l a}o]
0] @K 02 oua A Ban]E Ao
o] A asrhE A A E ARk SE) 94 B4 o

O

X

l

E

hm

)zt Az e vl alste] M XE o]55 H AE iS50l dE55% A%
I THE 10a). =3 HT1080 A 252 790l &=, v A 2] dj =" A E e}
Fol 7] &3 oF A 55 (KIOM-C) A glol] 23] M X o] 55 L A%
o] ek 50% 4% A T 10b).

L= S G T
ﬁOHé_ui'm{N'rgmm

T

]
]

Jehl
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upepa], & i o E 3} oA 5= (KIOM-C)o| L7l o] ShA 3252
M| 3 0] & (cell migration) 2 Al 3 %! F-(cell invasion) & &34 02 A 5F= A&
gkl skl o

AN o 6: MMP-9¢] &3 L 4 7HA B4
MMP-9- 9] A| 32| 7] ‘(ECM)% B et oz oF Mool A H52 <l
st Ao & Adel A Qi) olo] ¢hA E(B16F10 2 HT1080)] &3t ok A

o sl

Tas

Z2ZL(KIOM-O)& A 8] 8t= A9, MMP-99] & 2 Al o] 7F A s =X o] L&
glstr] sk, 5719} o] RT-PCR(Reverse Transcriptase Polymerase Chain

Reaction), 9] 2~% &3 8 (western blotting) 2 A &} ¥l x}-o] 2712} 31 (Gelatin
zymography)E =38 5} I T}

- Ao A & v g 2 H o] E o] A H] o] E(phorbol myristate acetate; PMA)E
MMP-99] W& 2 BA S Z7IA] 7] = 5 B 84 ARt 2,
A E(B16F10 2 HT1080)Z Z 3 oAl $% E(KIOM-C)(100 g/m¢ 2 250
pg/mé)o] E3HE, A o] 91 DMEMO A 124 7F Z¢t ¢l 5a o) A 3k t}h-&-, o] o
5nM2] PMAE A €] 8} HT1080 Al £F2] 7 $-, 3714 0 & 24X 7k 18] a1
BIGF10 M| £ 2] 49, 3719 0 2 4842t Set vl kst A& A=38 b4,
a7 49 A,

AN ¢ 6-1: GAAS T AL A4 ¥H-S(RT-PCR)

&7l E3 Al FE=(KIOM-C)o| 231 mj x| ol A ulj F3t b5, PMAR
A} =53k A 2] RNAZE PureHelix RNA % 7] E(NanoHelix, T #)E A}-&5}0]
2] $F & Helixcript 1'st strand cDNA 34 7| E(NanoHelix, th %) & A}-85} o]
cDNAE 34 & 5 PCRE 735131 o} AF-8-8F hMMP-9 2 GAPDH Z¢}o]
ME FRE= 5] %33 2o

%3
[Table 3]
= o)) EERE
vk A A (5-3"
hMMP-9 Forward TCTTCCCTGGAGACTGAG |7
AA
hMMP-9 Reverse GGCAAGTCTTCCGAGTA |8
GTTT
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A Al o 6-2: 9128 B5 F4](western blot analysis)

g71el A ZF oFAl F5 2 (KIOM-C)©] E3HE vl X o] A ul] 3t )-8, PMAZ
Ap=18 M| 3E o] A A M E 88l = (lysate)Z} T (nuclear)/A| EF(cytosolic) F& &= &
A2 AF2] A Alef] whe), M-PER ¥F-%& w2 =% A] 2f(M-PER Mammalian
Protein Extraction Reagent)Z} NE-PER & X X &% F3% X| 9F(NE-PER Nuclear &
Cytosolic Extraction Reagent)(Pierce Biotechnology, Inc., Rockford, IL, USA)-&-
AL-g-3te] Z2V2)y =) 8l gl o, Al 3 8- A (cell lysate)<> BCA @2
-2 (BCA(Bicinchoninic Acid) protein assay) 2. & @l d 5w 5 HeFa} ¢l a1,
=) Oﬂ ‘c‘ﬂ—X—] =R fﬁa(lmmunoblottmg) ?—01] D]—Bﬂ AR J]r_rq _¢_1:4 Q_t?ltlhq— T]] A E
B38 A& A F(Power Opti-ECL Western blotting detection reagent)(Animal
Genetics, Inc., Korea) 3} ImageQuant LAS 4000 mini(GE Healthcare, Piscataway, NJ,
USAYE Ag-8he] 7141 5181 51Tk MMP-9°] @l 451, 7hA] 5 w2
1l = (band) & 43 E 9] o] ImageJ(National Institutes of Health, USA)E ©]-8-3}¢]
el oo =Eshsch

A Al 4o 6-3: A2E 2ol & 18] I (Gelatin zymography)

7164 PMAE A=8 A o] v ¢ i 4] & 0.1% Aete o] £3HE 8%
SDS-PAGE(sodium dodecyl sulfate-polyacrylamide gel)ol| 4] # 7] 4 & 3tar, A&
A2 ¥ (50 mM Tris-HCI, pH 7.5, 100 mM NaCl, 2.5% Triton X-100) = + %3]

Al A e & &4l B (50 mM Tris-HCL, pH 7.5, 150 mM NaCl, 10 mM CaCl,, 0.02%
NaN;, 1 uM ZnClLy)oll B tF-, 37°Col Al 1ol d&ksith, 1 o, AS
FulA] BH A E E-F(Coomassie Brilliant Blue) R-250 ¢4 2 & <4 (Bio-Rad
Laboratories, Hercules, CA, V] =) 2.2 A3}, 10%

o] 423 2 ¥H-E-(isopropanol)/10% O} A EAR(v/v) £ 0 2 &9 M35H3l T MMP-92]
At el T HE o SFEA Aol M Frg @ == 92 kDa =171l A
A = AT

A5 A3}, 3 oA FZE(KIOM-O)& A gl gk 49, o] & v A g ¢ dj =1}
] 15te] PMA AF=ell ol g MMP-99] & Bl A& w50 o &4 o R
Freu Al TFAaA 7T E A o2 I ATHE 1)

w2k o] A7) EFoFA] 35 E(KIOM-C)dll o] 3 &< o] F 2 %o
F a8t #olsh= MMP-99] d gl &l o] fA 3] A= AS Eelskgltt

A A ¢ 7: PMA ZA=¢l ¢ 3 NF-xB &4 )& 3 %A 35 E(KIOM-C)9
8% m‘i‘—’—ﬂ
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Ao el = AR, 4] Aol 16]4 A2 B ok

%% E(KIOM-C)°] NF-xB2] @84S A s at=%] &elalr] 9ate, plkB 2 IxkB

& 4 & 9F NF-kB p65 A Hf-H (subunit) o] S} o] & 5 &, 7] A Al
20 71 A & vpe) o], Al ' B3 AL 5H3l ). o] wl, NF-kB p65

A B (subunit @] S o] % 5B 928 BEO 2 Felsky] kel A%

8314 & A3} 5 3205 L] 213151 pind, 1B 3 o) o150
NF-xB p65 A1 B - (subunit)2] ¥F& A %=, <18 Y 7 E Z(internal control)<!
a-tublin BE3= TBPE ¥ 3} 5o A 3519

[@)}

TA A o &2 Z3 I A FEE(KIOM-C) 250 ng/mé-S 12413 2 A 2] 3+ HT1080
A EFo] PMA 5 0M2 A g8l A7 Al 32Tl A== F
A A 1t PMAS A 8] 8FaL 154, 30—5—, 60 5, 2 Wbl & 55
plxB, IxB ¥ & ] o] & & NF-xB p65 A1 H.f- (subunit)2] H& G55 & d &
A, 239 oF A FEE(KIOM-O) & X%EW 735, Al etA] St A=
PMA A= & pIxkBo] %7}¥ a1 IkB W&l o] 7+ A5 o), Abr] £33 oFA)
F% E(KIOM-0)& A ¢ 3F o)l A= PMA A=l o] 3t pIKB F7F7F BoolA]
ko IkB &l o] A shA] ‘E%%E} NF-kB p65 4] H. -1 2] ‘JLH o]-& FA|
% oFA]l FEE(KIOM-C)& A 2] §F ol A o 2o Hl &l 3
& Gt o) &F 2 A= *o 7] A Al o] E 7 of X
% 5 (KIOM-C)©| NF-xB &4 & oA 3h= a371 o8 Sk v 12).

5
<
Q
rlo
Z
T
1o
e
oX,
O
_>.i
el
>
g ooy
o
i
x

A A4 8: A W (in vivo) A F
L3 A FEFEKIOM-C)o] A A U] ¢ Ao] A a5 2 5ok &S
Hrlslr] stk a9 2 Ade S5

A A ¢ 8-1: A A o] u}$-2 F 4 2 d(spontaneous lung metastasis model) 2
0] &3 T3 %A FEEKIOM-C)9 & Ao oA &4 7}
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[Fig. 4b]
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[Fig. 4c]
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[Fig. 5a]
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[Fig. 5d]
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[Fig. 7a]
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[Fig. 7b]
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[Fig. 7e]
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[Fig. 8]
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[Fig. 10b]
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[Fig. 11]
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[Fig. 12]
A + + 4+ + +  +  + + PMAGoM)
. x e e + 4+ + KIOM-C (250 pg/ml)

0 15 30 60 Time (min)

plkBa

L1109 1 pikBuebulin

IkBa
66 05 6] oL 09 05 IkBaotububin

A tubulin

B + + 4+ + + + + + PMAGSnM)

-  w = om + o+ 4+ +  KIOM-C (250 ug/ml)
0 15 3 60 0 15 30 60 Time(min)

Cytosolic p63
?}: ¥4 g
g p63/¢-tubulin
§ s a-tubulin
-
u

- TBP

i’ Nuclear p65
poy/ THP

TBP

Nuclear Fr

a-tubulin




WO 2014/168447 PCT/KR2014/003138
27/30
[Fig. 13a]
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[Fig. 15]

ju
=

b
(4]

B

4
it
<&
Ly
Tl
=4
otz
E
Rietn
P&
Th
fln
&l
&
474

140 y-

120

[
[s7e]

-
w

)
~<H

<2
(a\}

<

S5

74 4

B34

J-NOol —

[onuoy =
&b
)

PMA ( 5 nM)

o
=
w
a

Pro-MMP-2->
Active-MMP-2> |




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2014/003138

A.  CLASSIFICATION OF SUBJECT MATTER
AT 36/234(28006.01), 461K 36/23(20066.01)i, A6iK 36/232{2066.01}, AGIP 33/00(20656.6%}i

According to International Patent Classification (IPC) or to both national classtfication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61K 36/234; A61K 36/714; A61(Q 19/08; A61K 8/97; AGLK 36/232; AGIP 35/00

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched
Korean Utility models and applications for Utility models: IPC as above
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Korean Journal of Oriental Fhysiology & Pathology, 2003, vol. 17, 0. 1, pp. 213-219
See abstract.

[y
ba

A KR 10-2006-0104408 A (JEONG, Doo So0) 09 October 2006 i-
See claim 1.

A KR 13-2007-0041925 A (AHN, Bong Jenn et aly 20 Aprii 2007 1-i2
See abstract and table 4.
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See abstract.
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his international search report has not been established in respect of certain claims under Articie 17(2)(a) for the following reasons:

1. M Claims Nos.: 13
because they relate to subject matter not reguired to be searched by this Avthority, namely:

Claim 13 pertains to a method for wreatment of the human, and thus perfains to subject matter on which the International
Searching Authority is not required to carry out an international search under the provisions of PCT Article 17(2)a)(i) and
PCT Rule 39.1{iv).

2. E:E Claims Nos.:

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

3. [::E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. [l Observations where unity of invention is lacking (Continuatien of itemn 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [:} As all regquired additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

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

3. [:E As only some of the required additional search fees were timely paid by the applicant, this interpational search report covers

only those claims for which fees were paid, specifically claims Nos.:

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

1

Remark on Protest Ei] The additional search fees were accompanied by the applicant’s protest and, where applicable. the
payment of a protest fee.

{:] 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.

E] No protest accompanied the payment of additional search fees.
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