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yld B p53e] mRNAE #AHA @okrh(= 3C B = 3D).  EEFH, pb3 HAbEel tigk ~uld

7, 2vl9e p53 mRNAS Al 71Al Ftth(E 4l).

ol\

wEka, ps3 R AYlYS v E 4R A 2AA LA R olEe AT AN 2EH FHAsT= AE Al
Apgtt, EESE & 3G 2 % 30y o] 2ulde] AlAYF K-Ras w7l ps3 HAIE A 4 vk, IS, X 5A
2 %= 5B9} o] exoph3olME ARG AdE AUt ol# et AR ZRE K-Ras "/ p53 Al ~vld F =

EH, © 509 o] Mok K-Rast 4417k ojulel] ps3& el WHE, p53e 6A7E F AAHAI, ol ps3
oAk FAGAL Q1914 A3} ohle FAgAdE DAl oS vehict

£ SR 2ol Khas/ =Y FAAYH ATAH HFEAL % ATENG YA, RS o
St K-Ras/z=Hl2del ols) FR = kg,

3k, Aphidicolin *8] A XA K-Ras/=udlLdel| ol pb3e] A7 A& T o] ph3e ZHhes MEF7|9E A4
A e Ao Z HuFETh,

w3, CHX-pulse chaseE &l p53¢] whzk7]e] thal ~vde] a3E HESF L, & 5F9F Zo] 2uv|dLe p53
W71 E GEA 7| A] okth.  T1eal, ps3 46D e tiE Aulde] a¥E HEIYL, = 6A9 Hol
o] K-Ras$} @] p53 S46D S JA3H ).

, 2l 2o tigk ps3 S46De] &S AEI Ad, T 6B 7ol S46D7F HMAF B H S50
ddS AASAT.  webA, si-2ddo] ps3 JAIE FEAL 5 e okAY ph3dt HE, k



[0087]

[0088]

[0089]

[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

S=50] 10-1298168

= 9agdE A5t si-aude] p53 BAL fEaA Za.

olg)at AFaRE ojW ~Eg2 27 stolA Ad 46 A7]o)A WE o FASE ps3e ~uUlY AAFE <]
23] K-Ras i/ 94 )AL ZEE 2= gt}

K-Ras7} 2=UldS o9A FZ3texE AT flshe], AKTe #HS AESAY. Rast AKTES E43514]
GSK-3B w7l =uld EtgA8Ee JAE F vt IHA Ut

iy, &= 7A3 o] AKT-KDE 2dlY %+ K-Ras #% pb3 JAS xdsbA] Esigdtt. 33, = 7B9 o)
si-RNAZ %31 ATRY A7} p53 JAE Adeict. T3k, = ] 2uld& ATR Aol 2]
F7HE AR AN B w3 0E Mo oAM= FhEA skt HER Flojylo]= A A
U2 ATRO o3 A4kstEUrt. ATRS EASA7]& AS R ¢deZl K-Rast & TE9F Zo| p-2uldS ATR-
oA WA sdsA TR, &= TR ol 2Uld e RiTIE AGAIR T

ki

2]

B

e

o
(oo T

1. Azs erld 2 GST-pull down #4

370e] A%t snail WH(CEHZ] 1-90, 91-112 2 113-264) % p53 ©HH(1-93 2 93-292) GST-§3 A=A
ol wastgdrt. 7z 9HS GSH-oltR o =] 2, AR I 20mM Y FFELSS T3 &
FTHE o] g3te] &=, &F FEHE Sold-uIARvELH I HitrapQ) & o83t AABGITE. Az
3k QIZE p5b3 B A (7] 94-292)S HE] pET28AE o] &3l gt A LA, 7] ¥E pET28AE C&
2~Ed

Ni-NTA 23} 2@ =37 w4 Z=rtE 2289 (Superdex 200)S o]g3lo] p53 v dS AAsltt.  ps3 2
Snail 7+e] AA AFS HAESY) Y5+, ot e ~-u|= A3 GST EE GST-SnailS 4°ColA 4558 5<QF RIPA

oA ME §EE EE Hispb3¥ wiataich. PBS B RIPAR Al8d §, 7w &ds SDS-PAGE % WBS
T3

2y de 3 duidoe]r] wiZel], Zuld B p53S A FAZAARES W 2uld F ps3o] BT gloj A=
3D WA = 3F Fx). = 8ASt o], endo-IPEEE olE wildo]l ME AHES 4 5 I =8 A
= 8C9} #o] Far-western blot #41 2 GST-pull down H4S Ea] ~uld 2 p53o] A= Q@ﬁoi ey
S TS ¢ 5 AU, E, pb39] DNA AFF Eul 2 ~ulde] 3 o] AF TulezA gEg 43
3T 8D WA 8F, = 6, = 6F Fx).

<A 4>

1. s}eh4 ~oe]d-S 949k ELISA A28 A=

Snail-p53 A% AMAZS Esl7] 98Fe], ELISA A 2BS A X3, 0.5% PFAS o]&3}o] 96¢ Zd o] Ed
His-p53(93-292)S mAAFT., AZF3a AR &, 0.1pM &2 A GST-Snail & wjgFstAc. 1A%
woF & 969 Z#o]EES TBSTE Al 3tar &-GST-Ab(1:10000, 45%) = &F-m}-9-~-1gG-HRP(1:50000, 30+ )=

st 28 A4 F, BeolEE MB & W 4 g st ELISA PUE olgse] F43

2. Az

= 9A 2 % 9BS} o], p53 W 2=l 1o AR oAlE ELISA Al=®lo R HESAT. ® 9Ce} Zel, 150 o
Aol stetedary ~ud 9 ps3el A AMAZ 34 SEAS TG, = 104 B = 1A% Zo]
olg]dt sleEAL roEroz ~yd 9 p53 ke ATLS AT}

o

GST-pull down w412 &3, ol2idh hge A & p53 B o9 wAe] WdS FEsglaL, 3/ sh=do] &
S2E HEs oAshaL, pb3 WS fFrESIITH(E 8B R & 11B).

L3, = 10CeF #o] o] % ghgt
|

2 Ao 98] PUMA 2 p219] FE=ZE #HS = Ay, 3], p539
7} K-Ras EdWo] AE 3 A

Sh=74
Mk HEE I op8 Y K-Ras Al EoA = HEHA

52
0
2
H
S
<
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[0104]

[0105]

[0106]

[0107]
[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]
[0117]

[0118]

[0119]

[0120]

S=50] 10-1298168

AR FR7E o] 2aed AR AFAS Eol At 10E).
T3 =313

I, = 10E ¥ = 10F9} Zo] ~vde] T4

3h
Aol ofgk p53e] FrAavt #3 R #90 o sEEA Ao o8 AHEATE. oz AFNEHE ps3-2uld
o) o

Y, ERE BT 9AE ol&ste] AE St olE sstede] ave HESIHY. A59elA o5 I}
EdEo] AETAS T3] A wkH, MKNAS(K-Ras ok Alx)el digh &2 avs yephiA Zdrt

b, SEULL KRas EAWo] ATONN AZAE FUEACHE 11D). T, AAEE)LS 2 d-p53
sarg oAA A SAE Y

[p539] DNA A=l ATAO)|EAAE 0]83 K-Ras B0 AX EojFoz GEAGHYH 1F]
<A A4 5>

1. p53e] A MxEAZ o]F 7]H

f

GST-pull down 418 $l5te], WA AzF 2~uvld 2 p53 A= wWAS Iy W] upel Azssich
(Neoplasia 11: 1-10, 2009). ®lX] 2 HME go|Ao]|EoA] p53 = ~u|d 7+ Al AFS AES] Y
9lete], olrtm e =-nlT HF GST HE GST-2~UYS AXE glo]Ao]E i ujdujA| e} 4CollA 2A17F S

[}
Felitk. PBS B RIPAR A7 F-, A7l Gidg o s} sl SDS-PAGE 2 WBl &8kt
2. A4

p53¢] oA AFEAZ o]F Mo WolE A7 p53 NESOl ek ~uvde] axs HES Ax, ~yd
S WS ZHAAFHIL(E 134), HAEDFO|AIB(LMB; oA A|EAZS] o = 2

s AdsiA EItHE 1B 9 = 130).  2uldel 9% ps3 Havt fdErd S B Sl (=
13D). wiFuiAel A p53el WAL HES Az, 2A17F oyl miAeA p53el AL HET F UATHE
13E). A}, p53e 2uld T K-Ras @EAAAENA 233 & FRE AP|EZAAN HEHJL, AF
Hoz MES GAolA HEHJTHE 13F). A, 2ud> p53y g7 Ale|EZEe] Adel EAEATHE
17A).

% lo
N
2
mY)
X
Ir
[~
=
4
=2
=
o
[$)]
w

K-Ras & o] A|XEoA] pb3e] EH|S FHES Y] &, vidumr] 2 AE Fo]Ao]EoA AYLY-GSTE o]&
GST-Pull down #41& 3t ~ud #d ps3o] BE AlX FolAolEdA HEEXe %, K-Ras dW
1 0 o

o] At METFo AR WA po3S TEE F AJTG (&= 13G). T, K-Ras ZdWHo] A¥EQ] ujjn]A] o)A
A-pull down $lo] ®lA| p53S #AT 4 AYATHE 13H).

po32 A e F5E B3 AaH7] WEdd, =3ZttE(nocodazole; Noc)oll 23t MEZZA UELHAE 13|
ste] p53el WHS HES A, Noc Al 2uld EE K-Ras w7l pb3 #AE 2dd 4 gt 144A).
Noc-A 2] A3 A p53e] Alo|EE A = A WHE A=
14B). Noc¥ pb3 Z4E Awhdr 4= AJAUHE 14C). Noc-z gl 9l&] wjx] p530] §lojxl Wk | p53e Ao
24 AEHoA FHEYJHE 14D E = 14E). Aph/Nocte p53e] #AE Apuksk 4= 9lar, o] LMBel| 28] &

old & gIATHE 14F @ % 14G).
<A 6>

1. A9l p53 2 ~y[de] kAt A&

% g Fdo] S olF e HHt 9 1 2AS £AF JRMEESE AUk, EAS deep freezerdllA
Auwbe] A3, $AE 23S Ze) 0.5mge 23S 0.25mL A ZE] wix|o A 37TelA 30 F<F vl NS
of AN FElstAdt. Wk 3, wjek WS Xo} 0.5mL 100% EtOHOlA HAA AT 74w =2E RIPAS
o]-g3ato] gaAl7|ar kA Wzt FUSA SDS-PAGE 2 WB A& Y. E, U Wyom FY v
G| A S Ho] p53 AbS A=A

2) p53 ELISA 4]

po3 ZAFE 98, AlFAFe] A (Assay Design)oll W} ELISAS 33}t =, 0.20L 22 s wix& Z

_12_



[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

on

E£46] 10-1298168

Ack. AA gFde AgE F, 0.2l 71E F R 0.050L FA §4E TFai3d

=
3) AAARANA 29 Ab AE

QI Wel ARE wAF WYY 2 v BhozRe A, HAvste] <ok AE(Aeh Y A
o A A ARE AUA B o] ofd BARRE mgh. P QMR movl, g A7
70Cel X BAHA. 3u1e) S SR A 59 F, o hRe M (ST} WY
o JAE GST-2uvY-Ab &A= RIPA 2 SDS A& FHNoz gastar, oA Wt FA3A SDS-PAGES]
Hgahgrk. PP 2ol §30 F, ©¥AS -3k Ab L F-GST Absh wjFatsich

WA A549 2 MKN 45 M Eo] AZT ps3S HEsta, ol59 YXE AT, WX 2HEE 345H gz2T
o2 (His-lamin A)Z} W] 23}e], His—pb32 A5499] HAAME glo]Mo]EdA ZHEJAT(E 154). A},
His-p53-2 MKN45 A3z 1 o]o] wjekux|el A &3] AAHJTH (&= 154).

Bt FAAQd AEE 98, & Aol AAE vix], A549-uFul#], PC3 # HCT116E o]&3to] A=3F p53
< wjekatgictt. WA A 35% His-laminA®l Bladte], p53-HisE HCT1169] AAE gto] Aol Eo A HAZE S
th. AlTh7E, pb32 PC3 - ofuEt AS49 Wi wiX|el A 3|GrwA] oprh. o] gt AFEFE p53 wjdE Al
X5y EnEHe Z2 Yol 93] 43E ™ K-Ras o] Al¥e o ASTFES & & AUt

T, Z2eobAl AsAI(PMSF) % AxAfo] A2 A4l (Brefeldin A; BFA)E A549 % Capan-lo] #2l&}ict.
AZEW p53 el ek mkgele Batetal o] 5 ShgbE wiA| p53e] WS SUMAZTH(RE 15B).  BFAE
A549 HA|E tol Ao Ed A A ZF p53e] IFAE AHEHYITHE 150).

ulE ~dde] s #AsE] sk, Az ~uldZ A@sle] ps53e] HAAE wasth. p53 FIHE
& A5499] WCLEZH-H 3|4¥lar, o] BFACl oJ&] A=At 1ejuf, MKN4SOl A 2]H A3 p532 wlA]
2 WCLAl A gl A o] 2] g Zjii 2R 2uE ps32 AlY T2 oA W ol MPeF e e TR =
ZolAlo] 23 *ﬁ}ﬂt‘rﬂ sers k. @, 2ude mMAZRY S5EJa, Z2HookA AsAl glo] A
2% 2ddE 3Fan. ol ARz RE Avde Z2EolA wisf 43 B OME} AEAFO) EA] 20 A
Aol Qrta FekE Q).

po3-<i=Ate] EA| 2ol thgk K-Ras®] &35 HES A3, A3 p532 K-Ras FHHA Alxo] o3 degxe=
AAE Q. pd3 FFHFHo] K-Ras EIWo] Aol ofs] dexoz thr] 5oz 4 gvid, olge 54L&

K-Ras EWo] Ao gt shgh=o] das f8) vl 8 Zlolt.

o]Z #elsl7] 935t4], Pl(propidium iodine; Red dye, 50ug/mL) 2 His-p53(2ug/mL)E A549 F MKN 459 A
g A7, PIYE Ak Agols F AEFAA AEXZ FHEA kAR, PI 9 pb3S A AlshA A5499]
AZWE PIo] F4& A2 5= AATHE 15E, & 16A WA X 16B). 2, MKN 4504+ ol2id a2
& k. olye A2 HE pb3 K-Ras 5ol4 FE2HAYAARoRAN {83 HodE AP,

Ul i) EulE p53el ofsf ps3el AHEAb7E AP E A R AR Slste], 2 elA ] p53 Bl A
dof I FHE AR A, St s ps3 B sdlde] AEHAAR, IGAEE B vk 2A A=
HEHA G2 174 2 = 17B). = 178k #o] ELISAS o] 83dte] xZelre] p53e] EAE At
A, F-p53 Ab B -2l Abts FRklME HEFHoY, AAZTAE AEHA FYTHE 17D 2
EOTE). E, FEeR Ea weh fxbe] AAelA pb3 B mdldel W@ AEAbE AN A3, F-ps3 Ab
o wEAde dEhiA @t olefd AnmRE ps3 AwAbe kel AHeh #YEA g slowm
deks v}, EulE p53e Al&etA Lz EobA] Bl dlmAbo]EA e s AlAH ATHE 154).

_13_



[0131]
[0132]

S=50] 10-1298168

2 1
sample serum | serum i anti-

NO Age | Sex | Stage Diagnosis 053 Snail |;5§ Snail Ab

1 45 F v CBD cancer/adenocarcinoma

2 78 F l CBD cancer/adenocarcinoma Y Y Y

3 58 M B adenocarcn‘lloma (!ntra hepatic Y Y Y Y

cholagiocarcinoma)

4 74 1A CBD cancer/adenocarcinoma Y Y Y

5 62 1IB Gall Bladder adenocarcinoma Y

6 38 M 1A CBD cancer/adenocarcinoma

7 56 F IB adenocarcm.oma (!ntra hepatic Y Y y Y

cholagiocarcinoma)
8 59 M A CBD cancer/adenocarcinoma Y Y Y Y
9 88 " B Amulla of lVater Y N N Y
adenocarcinoma (weak)

10 54 F 1B CBD cancer/adenocarcinoma Y Y N N

HCC

1 58 M I HCC N N N N

2 43 M I HCC N N N Y(weak)

3 66 M il HCC N N N Y(weak)

4 63 F I HCC N N N N
W, Ade ZEE lo}ﬂl 9 QlmAfo] EA 2o thEk AFdS UERAITH = 15D).  webA, FH A v
AEAbS SA 3G Abo] WL FHAgel Ao " B wA #Ae] dA oA AZHJTHE 15F).
HEE 2~y Abe X)E} oOJOH/HM AEHA FATHE 156). =, #et A Aol e 2vld Ab7F #
ZHEATHE 18). webA, 22Ul Abe] EA7F F Ak wpARA v {8 o AU

_14_



[0133]
[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

S=50] 10-1298168

* 2
No sex/age cell type TNM Stage Meta Snail Ab
1 M/64 ADC T2NOMO B X
2 M/65 ADC T4N3M1 v brain lost to flu positive
3 M/73 sQc TAN3M1 v Lung
4 /68 sQc TAN2Mx 1B ? positive
5 /63 sQc T4N2Mx B ?
6 M/50 ADC TAN3M1 v brain,bone
7 Mi72 sQc T4N2M1 v brain positive
8 /66 sQc TAN3Mx B ?
9 /65 sQc T2N2Mx A ? NA positive
10 M/56 sQc T2N1Mx 1B ? NA positive
1 /72 sQc T4N2M1 v bone lost to flu
12 M/58 sQc T2N3MO B X expired
13 mir2 ADC TIN2MO A X
14 /g0 ADC TAN3M1 v bone
15 Mi71 sac T3N2M1 v lung expired positive
16 FiT4 SCLC - extensive lung expired
17 M/62 sQc T4N3M1 v lung
18 /48 non-cancer
19 M/73 sQc T2N1Mx B8 ? NA positive
20 /63 sQc T4N3MO 1B X expired positive
2 Fi64 ADC TAN3M1 v lung NA positive
22 /69 sQc T4N3Mx B ? positive
23 M/80 sQc T4N1Mx nB ?
24 Fi47 ADC TAN2M1 v lung lost to flu
25 M1 sQc T2N3MO B X expired positive
26 M/63 sQc T2N3Mx B ? positive
27 Fi65 SCLC - limited X positive
28 mi62 sQc T3N3Mx B ? NA positive
29 /g7 ADC T4N3Mx B ? positive
30 Fi53 ADC TINOMO 1A - positive

[24]9-p53 7+ ZANA TA]
<AAd 1>

1-1. 2-M=EE 2 -1.4-YZ EF|+=(2-Methylthio-1,4-naphthoquinone. 1a)2] A

17 100m0e] o= ZefAFe] 1,4-UZEF=(1,4-naphthoquinone) 0.617mM<S ™ EHS 30mee] E3A1Z =
t€ EJo W EA = (sodium thiomethoxide) 1.54mM& ¥ 354 T wwkxATh. Hb

FEY 50me Y FEEXE S0mE 33 FEI H FUSE
ANE AdEsFHete] 9 e HeEE AAAs I FNEA

to o

o
K

2
TN
il
e
o
ne
32
uj

FE 14.0%, 5% 3 185-1867T, 'H-NIR (CDCl3, 400MHz): & 8.12-8.07(m, 2H), 7.78-7.70(m, 2H), 6.58(s,

1H), 2.40(s, 3H), m/z 205.1 QM+H) .

1-2. 2-9"El2-1.4-YZEF+=(2-Ethylthio-1.4-naphthoquinone, 1b)2] $H4

A7] AN 1-19] A U3 Wy o g A|%Ey, WA A0S B oHEA=(sodiun thiomethoxide) T

Aol g 23 e (EthyImercaptan) S AH&ste] A Ao wA| FgES AUTE. ol & 2 AL 1]

_15_



[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

S=50] 10-1298168

5 40.7%, 5+ A 135-136T, 'H-NIR (CDCl3, 400MHz): & 8.12-8.08(m, 2H), 7.78-7.69(m, 2H), 6.62(s,

1), 2.87(q, J=7.2Hz, 2H), 1.44(t, J=7.2Hz, 3H), m/z 219.1 (M+H)+.

—

-3. 2-Z 2 ¥ 9-1.4-UX E F=(2-Propylthylthio-1.4-naphthoquinone. 1¢)¢] 34

oz

7

AA o 1-19] AT L3 WEo R A 2EE, ©A AYs E|QWEA=(sodium thiomethoxide) T
Z2dv| 27 ¢k (Propylmercaptan)& AH8-8te] 34 AAo] #A FAES AU, o9 & 4 EALS
1719k 2okt

>,
2

Olr

5 33.9%, I+ A 118-119T, 'H-NIR (CDCl3, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1H), 2.82(t, J=7.6Hz, 2H), 1.86-1.77(m, 2H), 1.11(t, J=7.2Hz, 3H), m/z 233.0 D

1-4. 2-% =¥ 2-1 4-YZEF+=(2-Butylthio-1.4-naphthoquinone, 1d)2] 34

A7) AAe 1-1¢] Y HU3 WhH o2 A xety, @A Eom|EA = (sodium thiomethoxide) thale] -
%ﬂﬂé EH(Butylmercaptan) S AF&38te] A AA 2-FEHAE -1 4-YZEF=(1d)E dAdTt. ol =& %
A2 sl 2.

FE 33.9%, v A 97-987T, 'H-NIR (CDCls, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1), 2.84(t, J=7.2Hz, 2H), 1.80-1.72(m, 2H), 1.57-1.48(m, 2H), 0.98(t, J=7.6Hz, 3H), m/2247.1 (M+H)+.

1-5. 2-3"E 2 -1 4- YL EF=(2-Pentylthio-1.4-naphthoquinone, 1le)2] A

A7) SRy 53k wk 3ty, @A Eou|lEA =(sodiun thiomethoxide) thAlol] & =7tek

9 Az

i=]
(pentylmercaptan)& AHE-3te] 44 249l A sghas AUk, oo & 3 24L& 7]k LU
Sg1 15,36, 3 A0 111-112T, H-NWR (CDCly, 400MHz): & 8.11-8.06(m, 2H), 7.77-7.68(m, 2H), 6.60(s,
1H), 2.83(t, J=7.6Hz, 2H), 2.17-1.74(m, 2H), 1.51-1.33(m, 4H), 0.93(t, J=7.2Hz, 3H), m/z261.2 (M) .

1-6. 2-FAE] Q-1 ,4-YZ EF| +=(2-Hexylthio—1.4-naphthoquinone. le)2] A

A7) AA o 1-19] P HU3 o g A F3E, @A At B EA = (sodium thiomethoxide) T
2ol @ v 2 (hexylmercaptan) S AFg3te] A Ao A IFES AT, oY F& E EAHL s
o} k.

Z8: 15.0%, == A0 101-1027C, H-NMR (CDCls, 400MHz): & 8.13-8.08(m, 2H), 7.77-7.69(m, 2H), 6.61(s,
M), 2.83(t, J=7.6Hz, 2H), 1.81-1.73(m, 2H), 1.56-1.46(m, 2H), 1.35-1.31(m, 4H), 0.91(t, J=6.8Hz, 3H),
n/z 275.3 Qi+

1-7. 2-1EE] @ -1,4-UY = & F3=(2-Heptylthio-1,4-naphthoquinone, 1g)¢] A

oz

71 AAe 1-19] $AWHY U3 Wy o g A|FxEy, WA Ate E]QW|E A= (sodium thiomethoxide) TH
| e 23 € (heptylmercaptan)& AHEsto] 32 AA ol HA IJFES ATt ol & H E42 3}
o} k.

",

N

F8 46.4%, == A 114-115C, H-NMR (CDCly, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1), 2.83(t, J=14.8Hz, 2H), 1.77(quint, J=7.6Hz, 2H), 1.52-1.45(m, 2H), 1.35-1.29(m, 6H). 0.90(t,
J=6.8Hz, 3H). m/z 289.2 (M+) .

1-8. 2-28¥E 2-1 4-YZEF=(2-0ctylthio-1.4-naphthoquinone, 1h)2] $H4

o
N

AA o 1-19] AT U3 WEo R A 2EE, @A AYs E|QWEA=(sodium thiomethoxide) T
2 g 27 ek (octylmercaptan) S ARg-sFo] 3HA 7314,] A 3FEL Adrt. o] g T BAHL 3y

",
2
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

S=50] 10-1298168

Z8 76.8%, == A 114-115C, H-NMR (CDCly, 400MHz): & 8.12-8.10(m, 2H), 7.78-7.70(m, 2H), 6.61(s,
M), 2.84(t, J=7.6Hz, 2H), 1.77(quint, J=7.6Hz, 2H). 1.49-1.47(m, 2H), 1.35-1.29(m, 8H), 0.89(t,
J=6.81z, 31), m/z 304.5 (D).

1-9. 2-%=dE]2-1,4-YZ EF]+=(2-Nonylthio-1.4-naphthoquinone. 1i)2] A

A7] Ao 1-19] A U3 Wy o g AFEy, WX A0S B oHEA=(sodiun thiomethoxide) T
Ao =d | 27 ek (nonylmercaptan) & AR&38Fo] 3HA1 73]4«] ¥A BES dAY. o9 & H B s
o} k.

T8 87.4%, == #: 105-106TC, 1H—NMR (CDCls, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1H), 2.83(t, J=7.6Hz, 2H), 1.77(quint, J=7.6Hz, 2H), 1.51-1.45(m, 2H), 1.33-1.29(m, 10H), 0.89(t,
J=6.4Hz, 3M), m/z 317.5 (MHD)'.

1-10. 2-"AE]Q2-1.4-YZE EF+=(2-Decylthio-1,4-naphthoquinone, 1-j)2] A

A7) AA e 1-19] AN HY A3 BHo R Az, @A 4t ElQulEA = (sodium thiomethoxide) T
Ao gl 27 (Decylmercaptan) & AF&-3he] &A1 7314,] A FIFES Art. ole] e L EAHS F7)

S 87.4%, %= A 101-102C, H-NMR (CDCls, 400MHz): & 8.12-8.08(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
), 2.83(t, J=7.2Hz, 2H), 1.77(quint, J=7.6Hz, 2H), 1.50-1.42(m, 2H), 1.33-1.29(m, 12H), 0.88(t,
J=6.411z, 3H), m/z331.1 QB

<A A 2>

2-1. 2-W"o}r| -5 8- EA]-1.4- YT EF=(2-Methylamino-5,8- dimethoxy-1.4 -naphthoquinone. 5a)2]
A3
H O

1+ 100me 2] g= Zg A9 Skol A Az 5,8-Hu|EA]-1,4-YZEF =(5,8-dimethoxy-1,4-
naphthoquinone, 4)< 0.45mM< #&k2 30mloll &a|A|71 & wEolwl(Methylamine) 0.687mmolS Wil 220 A
3AIZE HkA T, WSS o] FIEAAYER(Sodim dichromate) 0.64mM¥} #2F(sulfuric acid) 0.18mM&
Bo| &alAA WA A7 F Aol A 38z wuksigleh. wkgEde] ¥3 AFUEFEY s0m Wi
RFREIE S0 33 FEF H VTS FHA FrEERE @A 38 Oqﬂrd oA AeE
st 42 A E ATt A9 FEE F8ke H7Me] uA k. BA FHFHES] & L E

< st7]ek @t

Sgt 56.7%, Al 208-204T, H-MR (CDCl;, 400MHz): & 7.34(d, J=9.6MHz), 7.19(d, J=9.2MHz, 1H),
5.75(BR, 11), 5.60(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 2.87(d, J=5.2MHz, 3H), m/z 2480+,

2-2. 2-o|gojn| -5, 8-t W FA]-1,4- 1} X E H +=(2-Ethylamino-5,8-dimethoxy-1,4-naphthoquinone, 5b)¢] 4

A7 AAA 2-19] = kx| vEolwl thal o "o}l (ethylamine) &2 wHtE ARk AlQslars A Al
19] Whg3 Sde 3 FAste] BA FFEGh)S AxsAh. o9 & 9 242 ek Eokt.

Z8 23.6%, == 172-173C, H-NWR (CDCls, 400MHz): & 7.34(d, J=9.2Hz, 1H), 7.19(d, J=9.6Hz, 1H),
5.63(BR, 1H), 5.61(s, 1H). 3.96(s. 3H), 3.94(s, 3H). 3.09(q, 2H). 1.29(t, J=7.2Hz., 3H), m/z
262. 10D

2-3. 2-Z2dolu| -5 8- EA]-1,4-UZ & F|+=(2-Propylamino-5.8-dimethoxy-1.4-naphthoquinone, _5¢)]
3
H O

§7) Al 2-19) s Fepsze] Widelw Al ZEFolwl (propylamine) OE HEE Huk A9 shas A
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[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

S=50] 10-1298168

+ol

=

Al e (5e) S AEsAT. oo & B EA2 a]sh Eokt.

(<0

Aol 18] W3t A

ol

e 5o
& 46.5%, ¥4 175-176C, 'H-NVR (CDCls, 400MHz): & 7.34(d, J=9.2Hz, 1H), 7.19(d, J=9.2Hz, 1H),

5.72(BR, 1H), 5.61(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.09(q, 2H), 1.68(J=6.8Hz, 2H), 0.99(t, J=7.6Hz,
310) . m/z 276(MH)

2-4. 2-R-dgo}n| -5 8-t EA]-1 4-}Z E F] = (2-Butylamino-5.8-dimethoxy-1,4-naphthoquinone, 5d)¢ 4

2- = Zgt2g0 dEoepyl thal BElolw (butylamine) &2 W= Hub A2 slals A A o
19] E‘l%ﬂr T3 FAS TSI ®A FFEGDS AxXFY. oo & 2 EAL 7|9 &t
o . . o 1 .
S8 46.2%, =4 104-105C, H-NMR (CDCls, 400MHz): & 7.34(d, J=9.6Hz, 1H), 7.19(d, J=9.6Hz, 1H),
5.70(BR, 1), 5.61(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(q, 2H), 1.64(p, 2H), 1.46-1.38(m, 2H),
0.95(t, J=7.2Hz, 3H),m/z 290(M+H) .

2-5. 2-FEoln -5 8-t EA]-1 4-U}Z E F]+=(2-Pentylamino-5.8-dimethoxy-1,4-naphthoquinone, 5e)2] 3%t
A

A7] AAd 2-19] = ZgkATe HEoldl thal slE ol (pentylamine) &2 B M A9t AA
o 19 WeH FAS S FAS] TA FREGeS AZAAT. oo 48 0 AL 7)o 23kt
Z8 55.9%, =240 102-103C H-NMR (CDCls, 400): & 7.34(d, j=9.2MHz, 1H), 7.19(d, J=9.2Hz, 1H),
5.70(BR, 1H), 5.61(s, 1H). 3.96(s. 3H), 3.94(s, 3H). 3.11(q, 2H). 1.29(t, J=7.2Hz., 3H), m/z
303.6(M+H) .

2-6. 2-FAolu| -5 8- EA]-1,4-}Z E F = (2-Hexylamino-5,8-dimethoxy-1,4-naphthoquinone, 5f)2] 34

= Zgtago) wEopyl tjal Ao}t (Hexylamine) & & vHE AHuk A Qs AA|d
S Fste] %A SFEGHS AxSG. oY F& E BEAHL e Bk
T8 47.3%, H+7: 83-84T, 1H—NMR (CDCls, 400MHz): & 7.34(d, J=9.6Hz, 1H), 7.18(d, J=9.6Hz, 1H),
5.69(BR, 1H), 5.61(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(q, 2H), 1.66-1.58(m, 4H), 1.32-1.30(m, 4H),
0.89(t, J=6.8Hz, 3H), m/z 318(M+H)+.

2.7 _2-Fgoln -5 8-t EA]-1,4-} X E F=(2-Heptylamino-5.8-_dimethoxy-1.4-naphthoquinone, 5g)2] 3t
A

47 AR e 2-19] e Fehsmae] vigelnl oAl A-ob (eptylanine) 02 wpE Hul Aslsas A
o 19 T BAT FHE Yol TA FFEGOES AxHYUL. oo £5 % BYS sk Lok
T 41.8%, HE4: 74-75T, 'H-NIR (CDCls, 400MHz): & 7.34(d, J=9.6Hz, 1H), 7..33(d, j=9.6Hz, 1H),
7.18(d, J=9.6Hz, 1H), 5.69(BR, 1H), 5.60(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(g, 2H), 1.66-1.61(m,
2H), 1.35-1.29(m, 8H), 0.89(t, J=6.4Hz, 3H), m/z 332(M+H)+.

2-8. 2-L-€olu -5 8-UHEA]-1 4-YUZ E F=(2-0ctylamino-5,8- dimethoxy-1.4-naphthoquinone, 5h)¢] 3}
A

47 ANd 2-19) eheE Fehszel vdelyl YAl SEob (octylanine) ©2 WP A Alelahui: Al
19 W33 A% FAL FAse] BAl HUEGNS AxGAT ole 8 L BAL 19 g,

F8 45.1%, =24 81-82°C, H-MMR (CDCls, 400MHz): & 7.34(d, j=9.6Hz, 1H), 7.18(d, J=9.6Hz, 1H),
5.69(br, 1H), 5.61(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(q, 2H), 1.68-1.61(m, 2H), 1.41-1.20(m, 10H),
0.88(t, J=6.4Hz, 3H), m/z 346(M+H) .

2-9. 2-wdolu -5 8-tHEA]-1,4-U X E F=(2-Nonylamino-5,8- dimethoxy-1.4-naphthoquinone, 5i)¢] 3
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

S=50] 10-1298168

4
7 AAle] 2-1¢] e et w"ohdl tial dobdl (nonylamine) &% WS R Al QstaE A A4
19] vkg3 A FAS St ZA FFE(Gi)S AT, ol & L BAL 79 7 %q

FE 44.0%, 5=%: 85-86T, 'H-NIR (CDCl;, 400MHz): & 7.34(d, j=9.6Hz, 1H), 7.18(d, J=9.6Hz, 1H),
5.69(br, 1H), 5.61(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(m, 2H), 1.66-1.61(m, 2H), 1.41-1.20(m, 12H),
0.88(t, J=6.4Hz, 3H), m/z 360(M+HI)

2-10. 2-g Aol --5 8-tHEA]-1 4-YZ E F|+=(2-Decylamino-5,8- dimethoxy-1.4-naphthoquinone. 5j)¢] %t

A
47 A6 2-10] ghgr Eehaze] vldolw) Al dlAobel (decylamine) 2 HHE Fuk Agsla A ¢
19] vkt BUF FAL FAs] FA BFE(G)S A=t o9 Fi L BAL 3719 2ot

Z8 17.6%, ==4: 86-87°C, H-NMR (CDCls, 400MHz): 67.33(d, j=9.2Hz, 1H), 7.18(d, J=9.2Hz, 1H),
5.69(br, 1H), 5.60(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 3.11(q, 2H), 1.66-1.61(m, 2H), 1.40-1.20(m, 14H),
0.88(t, J=6.4lz, 3H), m/z 374N+ .

2-11. 2-(2-3to]| =2 A o EE] 9)-5,8-L W EA|-1,4-}Z E F = [2-(2-Hydroxvethylthio)-5.8-dimethoxy-1.4-
naphthoquinone, 5k] «] 3HX

O—Ll

Rl B
& 37l

A il e
o 19 whg

gf~Fof wEolyl thal 2-v EZE ek (2-mercaptoethanol ) & v E= A
& |

A3 T FPste] A SFE OGS ATk oo F& ¥ &

Ol-(‘[ ﬂJlFl

& 59.5% &4 117-118T, 'H-NIR (CDCl;, 400MHz): &67.34(d, J=9.6Hz, 1H), 7.28(d, J=9.6Hz, 1H),
6.61(s, 1H), 3.96(s, 6H), 3.93(t, J=6.4Hz, 2H), 3.05(t, J=6.4Hz, 2H), m/z 316.90MNa) .

2-12. 2-(3-3lo|=EAZ 2 HE] Q)-5, 8- EA]-1,4-YUZ & F =[2-(3-Hydroxypropylthio)-5.8-dimethoxy-1,4-
naphthoquinone, 5119 $H4

7] AAd 2-19] = ZgkATe HwEoldl thal 3-W 2 E-1-3Z 2 3-8 (3-mercaptopropanol ) & HFEE A
Tk A QtaE AAC 19 v st FAS Fdst XA FE(BGDS AXSATE. o9 & 2 EA
< ]

at719} Py,
T8 69.9%, =7 125~1267C, 1H—NMR (CDCls, 400MHz): 67.33(d, J=9.6Hz, 1H), 7.27(d, J=9.6Hz, 1H),
6.51(s, 1H), 3.96(s, 6H), 3.81(t, J=6.4Hz, 2H), 2.91(t, J=7.2Hz, 2H), 1.99(m, 2H), m/z 331.1 (M+Na)+.

2-13. 2-(4-3lo| EE A R EE] 2 )-5,8-T] | EA]-1,4- 1} E 7 == [2-(4-Hydroxybutyl thio)-5.8-dimethoxy-1,4-
naphthoguinone, 5m]2] 3+

7] AN 2-19] gL= ZgAT0 ddolw thal 4-w| EZEREFS (4-mercaptobutanol ) 2 HFFE ARk A9
Stale AAld 19 e U FAHS st A FEGnS AFRSIATE. ol 8 2 EALS 1Y)
o} &k}

F8 64.0%, == 122-123C, H-NMR (CDCly, 400MHz): & 7.33(d, J=9.6Hz, 1H), 7.29(d, J=10.0Hz, 1H),
6.46(s, 1H), 3.96(s, 3H), 3.95(s, 3H), 3.71(t, J=6.4Hz, 2H), 1.87-1.81(m, M), 1.78-1.50 (m, 2H). m/z
345.1 (MNa) .

2-14. 2-(6-3lo] == A A E] 2 )-5, 8- EA]-1,4-UYZ & | =[2-(6-Hydroxvhexylthio)-5.8-dimethoxy-1,4-
naphthoquinone. 5n]¢] ¥4

J7] Ao 2-19] = FaFo] dEolnl il 6-HENE f5‘4*J%(6—mercaptohexano Y2 HEE Ak 49
}*’ AAl o 19] wkET U3 FAHS FAste] A IFEGn)S ARG, o9 & H B2 7]

Olr
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

SS=50] 10-1298168

8 38.2% Melting point: 87~88°C, H-NMR (CDCls, 400MHz): & 7.33(d, J=9.6Hz, 1H), 7.27(d, J=9.6Hz,
M), 6.45(s, 1H), 3.96(s. 6H), 3.66(t. J=6.4Hz, 2H). 2.76(t, J=7.6Hz, 2H), 1.78-1.12(m, 2H). 1.61-
1.25(m, 6H), m/z 372.9 (M+Na) .

2-15. 3-(5.8-THIHFA-1.4- S A2 B -2-UE] 0 ) E =2 31 0 0] NA|=[3-(5,8-dimethoxy-1,4-dioxo-
naphthalen-2-vIthio)propanoic acid. 50]2] A

A71 AAd 2-19] = ZEATd wEoldl Al 3-HEREZIREY QY oA =(3-mercaptopropionic acid)
= HHIE Ak AlQslas AAld 19 vkg3 5L FA4S TSt ®A FFE(50)S AT, o]9

& 80.6%, H=A: 208~209C, 'H-NIR (CDCl3, 400MHz): & 7.35(d, J=9.2Hz, 1H), 7.28(d, J=13.6Hz, 1H),
6.51(s, 1H), 3.97(s, 3H), 3.96(s, 3H), 3.07(t, J=7.2Hz, 2H), 2.81(t, J=7.2Hz, 2H), m/z 348.4 (M+Na)+.

2-16. _11-(5,.8-tW|EA]-1 . 4-t]& 41 4-T] ol =2z aal-2-AE] ) 7} -9]  AA=[11-(5,8-dimethoxy-
1.4-dioxo-naphthalen-2-ylthio)undecanoic acid. 5pl¢] A

371 AAd 2-19 #BeE Egaze HEonl gial 11-HWERELuFF=e] oA =(11-mercaptoundecanoic
acid)Z vH= AWk AQjelae AAld 19 whgd 59 3AHES At XA S3HEGp) S A3
FET7.9%, ST 146-147TC, 1H—NMR (CDCls, 400MHz): & 7.33(d, J=9.6Hz, 1H), 7.27(d, J=9.6Hz, 1H),
6.46(s, 1H), 3.96(s, 3H), 3.95(s, 3H), 3.34(t, J=7.2Hz, 2H), 2.75(t, J=2.7Hz, 2H), 2.41~2.32(m, 5H),
2.06~2.00(m, 2H), 1.76~1.56(m, 5H), 1.48~1.39(m, 2H), 0.97~0.88(m, 2H), m/z 435 (M‘FH)Jr

<A A4 3>

3-1. 5,80 HA-2-[3-A-3-4-dAdFdAg|d4-¢) ZZHEL]-1,4-YZEF=[5,8-dimethoxy-2-(3-0ox0~-
3-(4-phenylpiperazin-1-yl)propylthio)naphthalene-1.4-dione. 6a]2] A

17 100mee] b= Zekadel] oM Az 3-(5,8-THEA-1,4-T] & 41, 4-T)dlo| E 2 g dll-2- U E Q)
Zzgoo] oA =, 0.163mS ZEEES 40mo] LA T, N-(3-T] W& obu] v 3 7 )N ' o] &l 7} K T o] n] =
stol=w FEebe]=(EDC) 0.26mM¥} 4-3d 3] # 2] (4-phenylpiperidine) 0.26mMS HiL &2 wRbAZIT
HEgZ o] IN g NS Pl § Aol 3@3F wukstglth. thAl E3) AU EFE Y 50mE %1 g2

FAM FEgER GFA F ofAsic oqqa of ol s

O O
= =
Ealo] A2 TA FFEG)S AT, BA AFE 5

8 73.5%, == 94~95C, H-NMR (CDCls, 400MHz): &7.34~7.28(m, 5H), 7.19(d, J=7.6Hz), 6.26(s, 1H),
3.95(s, 3H), 3.94(s, 3H), 314(t, 4H), 2.79~2.74(q, 4H), 2.67(t, J=12Hz, 1H), 1.89(t, J=12.4Hz, 2H),
1.65(t, J=12.4Hz, 2H),m/z 466.3(M+D) .

<A d 4>

4-1. o]AFE-11-(5,8-UHEA-1,4-T] 2 4-1 4-T] o] 22Xz ekall- 2-UE] Q)-2H It o E [ Isobutyl-11-
(5.8-dimethoxy-1.4-dioxo-1.4-dihydronaphthalene-2-ylthio)undecanoate, 7al2] 43

19+ 100mee] L= Zgkao] oA Ax® 11-(5, 8—1’4‘31]5/\]—1 4-T) & -1 4-T]Flo]| =21} T ek 2
)7 A E=(5p) 1.15mMS SFEZZEE 60mlol] &3A1Z] & N(3-gr|Eoln] =X 23 )-N -o ' 7} H t]o]
u= dlo]l=2 ZF2#O]=(EDC) 1.38mM¥} o] "o (isobutylalcohol) 1.38mME& €l sh&% ik
Solof] IN GAHENS Y T A2oA 383t wtegiet. oA xs A EFE soms ¥ 2
= ‘“EEE‘ A7 & ofFatgivt. o] H3k of e =

oho zrel
l \:!
A SRS DT A SRS 2 o BAe

R
>~
>,
Ll
>
i)
N
19
ik
o
Mo
i)
il
off o
—OL
9
o
(M)
>
19
i:kl
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

on

E£45] 10-1298168

T 52.4%, =4 58-59T, 'H-NIR (CDC13, 400MHz): & 7.32(d, J=9.6Hz, 1H), 7.26(d, J=9.6Hz, 1H),
6.44(s, 1H), 3.96(s, 3H), 3.95(s, 3H), 3.85(d, J=6.8Hz, 2H), 2.75(t, J=7.6Hz, 2H), 2.31(t, 7.6Hz, 2H),
1.96-1.89(m, 1H), 1.72-1.68(m, 4H), 1.29-1.25(m, 12H), 0.94(s, 3H), 0.92(s, 3H), m/z 491 D'

4-2. _11-(5.8-YH|EA-1,4-t] 251 4-UFlo| =2 YT et -2-AE] 2 )-N-o| A FE Hztolnjo]=[11-(5,8-
dimethoxy-1.4-dioxo-1.4-dihydronaphthalene-2-ylthio)-N-isobutyl undecanamide. 7b)¢] A

A7) AAe 4-19] B s EEkade] ofolaEdEm WAl ofoladolil s mb = W Al9jstals AAfd) 1
o] ¥hg A TAS FAs ] 24AE Ze B34 sRE(hE AT FE& 2 BEAL s 2
AUt

TE 77.9%, HTH: 74-75TC, 'H-NIR (CDCl;, 400MHz): & 7.33(d, J=9.6Hz, 1H), 7.27(d, J=9.2Hz),

6.44(s, 1H), 5.55(s, 1H), 3.96(s, 3H), 3.95(s, 3H), 3.10(t, J=6.6Hz, 2H), 2.75(t, J=7.6Hz, 2H),
2.17(t, J=7.4Hz, 2H), 1.78-1.7(m, 2H), 1.63(m, 2H), 1.45(m, 1H), 0.92(s, 3H), 0.90(s, 3H), m/z 490.0

D
<A 5>

5-1. _o]ARE 11-(5.8-HuEA-1.4-t2A-1 4-t 2z gdl-2-d A ud)e 7l eoo] Eisobutyl 11—
(5,8-dimethoxyl-1,4-dioxo-1,4- dihydronaphthalene-2-yl sulfinyl) undecanoate, 812 %4

175 100m¢e] 2= ZehaTol koA Az olixFE 11-(5,8-TWEA-1,4-T] & &2-1,4-Hslo| EEZ A} 2 &

A-2-UE Q)-FH 7=l E 0.163mM(72)E TEZ2H|E 30mlol] &A1 F -S=Z2FH A

chlroperoxybbenzoic acid) 0.196mM< ¥ ar 2A]7F WHRAFH T}, HES-E o ZE‘r*}b}E g

A 387 wwkegdtl. A £33 GIUEFLY 50me 9 FEREXE %3

A FrEEzR g ]i 5 ARGt Ak oAdE AFEHsI] dS WS ”ﬂﬂ%
)= . FA FFE] & @ B e T

1
%
i
FU
w
ﬂ,
o
N

o
m

ol

T 45.8%, IFEA 92-937T, H-NIR (CDCl3, 400MHz): ©&7.41(d, J=9.6Hz, 1H), 7.36(d, J=9.6Hz, 1H),
7.31(s, 1H), 3.99(s, 3H), 3.98(s, 3H), 3.85(d, J=6.8Hz, 1H), 3.28~3.21(m, 1H), 2.96~1.89(m, 2H),
1.69~1.59(m, 4H), 1.41~1.23(m, 12H), 0.93(d, J=6.8MHz, 6H), m/z 507 O+

A7) PHER BT ARFBTL olgd Svd-piel AR ARE U AFES B9 B

A% A EHs QA AL Sl wv
HCT1160 A28l il §]~8 B2 o]

K-Rast 2099 B4S oAsto] p53e FEE A4S e FAAEA 7] AEF ICTL6L K-Rass] B
o 3

=4

Hol2 sl ~udoe] 3 wdste] ps3zt ZA7s § ph3e] Moz AAFeA KA she 98-S .
’37] K-Ras &AWy AAMEF HCT1164 2=uld-p5s3 AES AA8te= IFES AHstA =W ps3e] G 2
Sto 2 W o] Frlstar ps3el B fHAEe] fEHEh
o2 po3T EPFAAIQ] p2le] HEES FRlsy] fs8 Az’ ERS sk, 2 Uyl Agg
BE AEFE AICCERH Y43t 10% FBSE &gk RPMI-1640 %=+ DMEMo A A= Ath. RIPA &S
2 ads FE5a AP A SDS-PAGE B Aol Walg Bl AX £EEE 2PE PEHAS FY88]

Ag & 7} AR HIstE FAS o] &) WFAHQA i BE HAxE xhsgs].

|41 Ab8-% A= Cell signaling, SantaCruzelAl Fuiebqicvh.  p53e] &/9S p539] ERAfA
AL p2le] HEGE FEA AT g AT = 12 AAle] 1-5014 AR Bgtee] dFE o8] K-
Ras EdWolq hAlEFRD HCT16 AEoAM &' &35 w3 235 dehlle 23 9 o8 FAste|A
vebd Ezolar, # 32 o] FAIEE YEhd Eoltt
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

on

E5461 10-1298168

x 3
e gz on) sigEe] v wa)
F474
DMSO 51 5] 5k 51 5n 5m 50 5p 8 7b 7a 6a 6b
control
p53 1.0 1.6 | 1.3 | 0.3 0.6 | 1.1 08| 26| 16| 2.3| 4.6 | 4.2 1.9] 4.0
p21 1.0 4.6 | 5.0] 0.2 0.1 10201 25]0.3]|1.7|7.0]7.2]2.8]|8.7

47] 3FES K-Ras EdHold HCT116 A2 A2 3lS o Bz (DMSO control )rJr Has)A A7) B
S 10pM BE2 A3 FLol|lA ps3s 2~5u) ALEE, p21e 2~88] ALE WHdo] IA FrtHE 3= 9
S8 FUT F A= 20 2 % 3 Fa). Y] d3Ee] p53 p53el EF A+ 41}0 p2le] WHYS T
ARATE AL 2udoe] 34 &43tEo] glE A2 K-Ras ZdWo] AEFQ HCT116 AlFEoA 2uylde] o
o] 47| s§ES Fall A ~ud-p53e] Ajt Asl FEi7F fFAEvhE AS dERdT

<AEd 2> 2vd-p53 2% A3l &F &

Thero2E pb33t p2le wAldl friEstdA ko] Bd A7) sete FolA 7 7HA SE fo B Tas

deiste] K-Ras, =Wl9 B p539] WAIE &elety] 98l ARgat7I= Skivk. Aul9-ps3e] ZAgto] AsjEnh=
e JFs7] S8 47l F 7k 3EHE S0 B 7Tas o]&3te] GST Erhe #A1(GST pull down assay)< a3}
o] gelstalrt

GST EFrvhe w42 F 7HA dldo] At dwg #e1d + ol WHow GSI7F §34d 2=uld 9wdat ps3
Az didS Axzste] 47 3%E 50 & 7aE I A sk GST v el p53 wEe] A A
S5 s, A7) 398 WadoRE Nutlin-35 ARESHHTH. Nutlin-3% p539] SAZE A9
MDM29F p539] AFHE ATt EAR We TEAEAA dEE gz dHA ok WDM2rb R
W op53e] w7t frrsHe] p53e] Bl FHAHES S dojui= ofEEAZ(apoptosis) SO WS oA
SR e ‘J%—ﬁ;i} g fredrh. diEAA p539 EA Ao Ak K-Ras EIWolA Aot Eduiol

GST Zuhe BAS 98 3719 <7k 2uld dA(Fr] 1-90, 91-112 2 113-264) 2 p53 ©#H(1-93 2 93-
292)S GST-8% d A2 thgdytolr] Ldeda 2 @S GSH-ol/t= Qo =o] 2935kaL, A3k & 20mM 3+
4 SFFEARE T3 dF AL oj8ste] &E3Qt. £F HES gol2-uaARvEIY Y (Hitrapd) E
o]-g3lo  AA AT AzF Qb ps3 @AY 94-292)&  WE  pET28AE  o]g3le]  tlFrollA
LA AT, A7) WE pET28AE CEvhe] -3 28 W BjE dfelgdrt. Ni-NTA &k 2 =37] =4 =
ZobE 12 9] (Superdex 200)E o] &ato] 3] 2~E|Ho] %ﬁd p53 WS AT, pb3 B Auld 7he] AR
AFES AED Y] 8k, optRe~-HlE H3 GST = AE 4Co A 45% 59+ PBSol A His—p539(3]
2 ¥ d-p53) 2} wltssitt. PBSE AAFE &, Hde @S SDS-PAGE 2 dla" EES S3slSith.

T 210 mAJE wkel o] GST E0he B4 Z¥4E FdEH uza(c)Y A GST-2uld p53e] thgo s
A% = 2AE FAF & k. Nutlin-3% MDM2E 243te] ps3 S FEshs 7)Y HHT 2]
A-p539] AFS AsietA] Bata iz vd 43 J=E Yehda
o} 7a5 AFRT B3I A E GST-2uY v p53o] A3

HE A4
5 g7 SRl ~ud-ps3el ATE AU Ae AFT & U9

|
51

<A¥d 3> KRas &7 p53 F= T8 &<l

o2 E A7 sgEe] A Mxde FEshx & K—Ras EdARo] ehAlEolRE e A
A7 G Qe sl EAE B8] Aa AE AEES Bl X
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[0250]

S=50] 10-1298168

AR AE g3E ERd BEF A8 o]&slo] MAELE FHAsle] ey, 7] 3E9] ps3 f e T
o] K-Ras} #AI7F A=A AESH7] 218 K-Ras o] M EZFQ A54937} HCT116, K-Ras oFAE M EZF<l

MKN45E o] -3},

¥ 45 ZHZbe] AEFA gie AFEES S=AFEte] YEld REola & 22% AFE & Ud Xe YERH O
gz o)},
F 4
P o) 2+ oz div] 3teEel digh GAEY] AFEE (%)
=5 (%)
control 50 7a Nutlin-3
(DMSO)
OpM 5pM 10pM 20pM S5pM | 10pM [ 20pM 5pM 10pM | 20ppM
A546 (k-Ras | 1+1.3|30+4.5| 51+1.1|62+1.7| 23+ | 34+ | 45+ | 11+ | 19+ 25
E<Rioldy) 3.4 2.3 2.3 4.0 4.5 4.7
HCT116 (k-Ras | 1+1.2 | 35+3.2| 57+1.6 | 67+2.5| 32+ | 44+ | 57+ | 21+ | 32+ | 40+
E<Rioldy) 2.1 2.5 2.8 2.4 2.9 3.1
MKN45 1+£1.1|10+£2.9| 15+2.4 | 18+1.9| 1+ 1+ 3+ 28+ | 38+ | 47+
(k-Ras °FA¥) 1.0 1.0 2.4 2.2 2.9 2.2

AE APEES B8 Jeld 23= 7] 818HE 507F K-Ras S o] FHEFQ A5497) HCT1169014 10uM A
=5 10 pMAl A thEF 34%9) 44% HAEY AEES

HI

gl
2ok My rf xR m

[e)

CHGE 4 2 = 22 Fx). vhE K-Ras oFAE HAIEFQA MKN4Se A= SY $% 10pMellA 7] 5}?}% 50+
15% AZol AEES, A7) SFHE 7at A9 199 AAEES W K-Ras EAWolE A EFe 3l

H5 JERATE.  o]2EH 7] sgFEo] K-Ras7t BAH o2 Z83HA] v FAMEFA AT ’\4‘%"7%0?1 28
o 2 AEES UEdE AS AT A oA A
deirowm 283 4 glal K-Ras”
Nutlin-3% K-Ras &Wo] obA|E <l A5499]— HCT116 /HIJ_—Zr o =d
S YehlR o K-Ras oFAE AFEFQ MKN4SolM = FY &% 10 pMollA] AlE AFEE0] 38% AEE U FolH
v T dFEAH A X FFS UEE AE Q’J% T UATE. oM [ Nutlin-3%= K-Ras7} H4A o= 28§
< AY EAWo] AuR U= Ad dglol gk WSS UERA gFow K-Rasoll Mgzl wr

st AT}, O]Zii 7] 3&E 509 7a7F Nutlin-39F €] K-Rasel A

ﬂd
rb
&
9
O
e
=
i
i)
oo
5 o
mm
-3

= 10pM°M 7Jr7Jr 19%9} 32% A}Eﬂ g

1%, olo
2 o

<Al & p53e) BARAAY BY F=
tgozE Eadol p53ol 9% wWel 47 e sool EAE Hstnh,

A7) 3R 50E B9 o| pb3 &Sl MI/WI-p53 F4AFS ZH+= MDA-MB 4680z} <17t
slo] 9Bl BRS AT, T 232 MDA-MBY 505 Bt AA S 9aE BF A
Mo|lx ¥ 5& o] IYE FHS FXE YERN =3Foltt.

x5
o) %t iz tiH] Sool o) %t )z 4] Nutlin-39]
(DMSO W faAe) ) (DISO Qe faxre] W)
744k | control) contorl)
OuM 5uM 10uM 20 uM OuM 5uM 10uM 20uM
p21 1.0 13.5 25.9 31.3 1.0 1.4 0.9 1.2
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[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

S=50] 10-1298168

7] E3E 509 Nutlin-3% p53 EWold HAIEF WDAMB 68 AW W 507h HH Ak v
9] p2lo] WHEE AL 8 4 YUk (= 23 2 F 5 #Fx). o AFE Nutlin-3E =W o] p53o] AL
A = vk Ay 3EE Sox p21e FAES FE8ke] Nutlin-

o] B2 FAx p2lel o} JqS 77X
39F A FFo] 9SS e,
<A 5> AW o]Fo]4(xenograft) 1Z

1. Al3nlH

& 79~ Z Daehan Biolink Co. Ltd2HE F+4&Aa, 2= 2 d F4d F7A(20-23C, 1247 H/ 124
b b F71) stellA ASAIF L, i Aolet E& AFEAl T 5, vFA k2 (=2D) e 54
FAE Fo) A549 MEE 1 X 10 AEz ZEEAT. 2% ¥ %S 3709 HH:LEOE Lol PBS,
10mg/kg =+ 2 Omg/kg91 508 4ol A 107 Bt B4 U2 Fosta, AEES #FSGT. TEAE
2 Fagisty SEREYE Y 0 ¢ X H o] w2t P At

AN & AT

of{
Al
ol
32y
n M
N}

2 o

R
f
W

249} o], 10mg/kgot 20mg/kge] 502 Aol &l Fdoll 2g AlgEo] xpetE wbdA, PBS Aol 10
F AEEo] 50% olal7l H%lal, & 250 yeRd ulel o] 5o Aol Aol FdE A9 AbHslE Ego
ZEk. w3, = 263 o], AF Ay FEE FA wE FAFHQ e ol AAL dEHEA
At d7] ¥ 62 FF HANH 2 FE T 5HS 293 Ao},

W N

Fl

£ 6
=g 79 o 10 mg/kg 20 mg/kg
7t 1 (death) 0 0
| 1 (death) 0 0
A 2 (1/2 death) 0 0
A.C 2 3 (regression) 2 (regression)

YA =32 125 2=ulY vzl p53 @ JAlol] #A3 ExH 7]H mES UERH Aol
% 4% ¥4 K-Ras w7l p53 AL &8 Al o8 A=A = AS YERA Zleola,

5= 2uldo] 2 KRas w7l p53 JAE fls T3 viziAQl AS vekdl AelaL,

bt

k1
o

23} ps3 ke AHAQ) AEAES e Aol 1,

k1
o

K-Ras #54 22Ul ek 3}o] Qo] ATR &4 o xAS ekl Aol

k1
o

s 2 ps3 ke AAAS) g e Aol

bt
©
¢

= Ul 3 ps3 ko] AgAsAL] A w7

10 2 % 118 ~ud 2 p53 7+e] A Avko] K-Ras EAMo] A|EoA p53 7|5 S FEstE AL U
ZlolaL,
= 132 p539] oA AEZAR] o]F 7]He &3 Aol

H

143= pb3e] &g F6S S8 wErlHes AS yekd Aela,

Q,

¢

L 16 pb3o] ZEHohAl Bl dlEAP|EA L] o8 AAR = W, 2UAS ol5el AFAYES HERd Aol

=

% 16& K-Ras EdWo] A FoM 9 His—p539 AEFS vebdl Aol

H

178 gzx2o 9] p53 ¥ 2vd Er]E YEH ZHola,
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[0271]
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

S=50] 10-1298168

= 182 HF oA F-2uvld Abs A7 Aola

% 19% 29 K-RasollA] ps3 2 AuUlde] #H] ¢

tio
td
1
Lot
o
Pk
2
R

= 202 AAel 1-5ellA A E skl pb3 B p21¢] friewEe Elste A= EX AdE dEhd
7

Nut1in-3¢} 7371 ﬂif}% oA 509k 7aZ AEste] ~uld-ps3 A A EHS Fedk= ST ke
T 22% K-Ras E¢Wo] A EF9 K-Ras oFE SAEF 83E 50, 7a 2 Nutlin-35 A 3] vehd A=
232 pb3 &AWl AEF 3= 5ot Nutlin-35 A3l p21o] &Aool FrHE= 3& vehde d=d

L 24= 857 FARE A9 AlES BFA vkl 9 F shghE So Agd mE vhe-2o) AEES UE
7

AolaL,
% 25t BAFAE 2As 2% 24A0E ek Aola,
26 A549 AMEAA SletE S0 Ao w2 FAHQ] S FEA o] ~AE BEE Holtt
z9
EH]
A.

Mouse adult lung fibroblast

EV DN-Ras

- AdrEtp - AdrEtp

gl ] B
- Longer exp

— . — —
- —— -J
I—l‘ actin —
actin — — — ] T T v —— ——
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HepG2 A543  MCF.7 & L [ _ A
(] - 5
3 Mhke Rs HK N H K N H K N

K- = + & + = + I
Mt-K-Ras 053 I ey -I
p53 b — — "-'-lb* |
Pan-Rag | == === == = o . e e
actin |7

p53 PC3

MT-K-Ras
’

WT-K-Ras Mt-K-Ras

. 0 < gﬁq
| _'-“k_—l S SEQ= gk
w—]—]

ac"n e s — s ey o

o
=
el
&
wn
=
-
o
=
~
=l
a
s

22123

I

G. Wt-p53 P53-175Mt ALLN
- WIT MT - WT MT ) P53 - + + - + +

K-ras - WT MT - WT MT
) - - —|

P53 — —
actin=| I—l
actin — S ——— .
HCT116 p53-/-
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rE,
<

f1

ALLN
K-ras
N-Ras
Snail
P53+

Snail

actin

FLAG-Snail
p53

Si-Snail
p5 |

FLAG-Snail

Actin pet

253 actin

Snail

GAPDH |

HCT116

EV  WT-p53 p53-46A p53-175
+ - 4 - 4

Snail - #

p53

Snail

r::':?::::1:?::::1:q

PC3

actin
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Si-Snail

G. Si-C

- K - K
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| HepG2
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EH4
MG-132
A P53 - + + - + +
K-ras - WT MT - WT MT

actin I—————-ﬂl

C. uo126 PD98059
ps3 - + + . + 4
K-Ras - WT MT WT NMT

p53 | - = |

EV DN-Ras
E. ps3 - + + - + &
K-Ras - WT MT - WT WMT

p53

actin | ‘—'—-——-:I
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A549
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p53 - + o+ - o+ o+
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p53 | - - |
actin | |
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P53 - + + -+ 4
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actin

|
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A. p53

8i-C  8i-Snail Si-MDM2
WT MT WT MT WT MT (K-Ras)

MDM2

actinl-- T e ey v -""'I

€.
4 6 8
Snaillk-Ras - + - + - +

E:
12 18 24 (hr)
SnaillK-ras - + + 5 4
S =]
HCT116+p53
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K-Ras 12V

S=50] 10-1298168

p3
Cont
Si-Snail
SHMDM2 .

Si-Snail

HCT116 p53-/P53 TF

EV Snail/K-Ras
CHX 02612 0 2 6 12 (h)

p53 |"" bk |
actinl __‘l
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EH6
A 46D 484
x 5 x 7 ¢ _
Z 2 2 &z Z WT-p53 P53 46D
p53 p53

P53 | e -
actin |-——- ]l
B P53 -  WT 46D 46A

HCT116 p53-

D 83T GST-Snail
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= e e = 234 = =5
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E E =
EV KD-AKT Si-Snil [of S =<5
|n_: a T o0 I
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o | =]
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=g F]
Reacted P53--lysate P53+ lysate
, Sample: — =
e B. Loaded | & = @2
g a3 Protein: & % 2 g
- = 53
w=] |
1P: p53 —_
& 1 | il <
GST  GST-Snail - -
Rp53 - + - +
Snail = e I Far-WB
GsT * I IP: p53 e T
g8 3
et B
B8 3
o0 o
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GST-
GST GST L- pulldown
e
Snarll_ b input
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GSTSnal N M C

F.
His 93 292
L L
s = o]

es. p3| N | owm ] c |
- — ::\Ilm $ Direct binding
| snail |_N_|

sup 9 112
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E3[ chemical screening
0.3
0.25
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| il
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EHIO
A.
0.6 Dosage effect -y
[ - — )
o5 ¢ £ Chemicals
B. o
0.4p S 5 3 9
-
0Af
0
0  0.01uM.1fuM1uM 10uM 100ulM1mM
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C. Snail

P53 -+ - + + + + + + + +
Adr - + - + - + . % Chemicals- - - - 10 11121323 9
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M 01360136013 6(nr
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- — —
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2 fr

48 hr incubation with 0.1 ul of chemicals
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3

I_I HD
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0.1 pM of ferulic acid (24 hr)
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<160>

Pusan National University Industry-University Cooperation Foundation
THE INDUSTRY & ACADEMIC COOPERATION IN CHUNGNAM NATIONAL UNIVERSITY

Chemical inhibitor of snail-p53 binding and pharmaceutical
composition for treating cancer disease comprising the same

DP-2009-0556
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<170> KopatentIn 1.71

<210> 1
<211> 393
<212> PRT

<213> human p53 cellular tumor antigen

<400> 1
Met Glu Glu Pro Gln Ser Asp Pro Ser Val Glu Pro Pro Leu Ser Gln
1 5 10 15

Glu Thr Phe Ser Asp Leu Trp Lys Leu Leu Pro Glu Asn Asn Val Leu
20 25 30

Ser Pro Leu Pro Ser GIn Ala Met Asp Asp Leu Met Leu Ser Pro Asp
35 40 45

Asp Ile Glu Gln Trp Phe Thr Glu Asp Pro Gly Pro Asp Glu Ala Pro
50 55 60

Arg Met Pro Glu Ala Ala Pro Arg Val Ala Pro Ala Pro Ala Ala Pro
65 70 75 80

Thr Pro Ala Ala Pro Ala Pro Ala Pro Ser Trp Pro Leu Ser Ser Ser
85 90 95

Val Pro Ser Gln Lys Thr Tyr Gln Gly Ser Tyr Gly Phe Arg Leu Gly
100 105 110

Phe Leu His Ser Gly Thr Ala Lys Ser Val Thr Cys Thr Tyr Ser Pro
115 120 125

Ala Leu Asn Lys Met Phe Cys Gln Leu Ala Lys Thr Cys Pro Val Gln
130 135 140

Leu Trp Val Asp Ser Thr Pro Pro Pro Gly Thr Arg Val Arg Ala Met
145 150 155 160

Ala Ile Tyr Lys GIn Ser Gln His Met Thr Glu Val Val Arg Arg Cys
165 170 175

Pro His His Glu Arg Cys Ser Asp Ser Asp Gly Leu Ala Pro Pro Gln
180 185 190
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Val Val Pro Tyr Glu Pro Pro Glu

220

His Tyr Asn Tyr Met Cys Asn Ser

235

240
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Ser

Ser

265

Asp

His

Ser

Thr

Asn

345

Gly
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Arg Arg Thr Glu Glu Glu Asn
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Glu Leu Pro Pro Gly Ser Thr
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Ser Ser Pro Gln Pro Lys Lys

315

320

Leu GIn Ile Arg Gly Arg Glu

330

335

Glu Ala Leu Glu Leu Lys Asp

350

Ser Arg Ala His Ser Ser His
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Ser Arg His Lys Lys Leu Met
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