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& & A, TREF-AAZE K-Ras w7 p53S AAehsbA]l HEHGl7] wiEel MDM2 B p53 FrHIAE Al

Hy B3es o4 4 YATHE 1A 2 = 2H FF).

T, K-Ras ®i7§ p53 Aol tidk MAPK AlZ AajAel &2 HAEZ A¥, MAPK AE 2pero] K-Ras w7l p53
Aol &3t a7E §lolA] Esih. o] A =ZEE K-Ras w7 ps3 GAl= o2 At 422 FE Zo

Y, B84 A 2uldel og p53e] BEE HES A3, = 1249 o] ps3e 2dY

& 5,08, Axd, 9/ 8 B84 B¥e o] AR A
= 12B9} o] Zuldel o8 FrAa¥ p53e oW AE RN 3EEA] gt
F3, K-Ras EdWe] AzelA] 2ulde] AAZ si-MDM2Rth Ao & p53& FEsth(®E 120). 1Elar,
= 12D 2 = 12E9F Fo] vl g p539] Fha MDM2-vill ek Dl ZREolE AsAlel o) 35
A ok,
<AAld 2>

1. =& &5 9l WA S| spojyle]= = upely 4

Snail 2 p53 3Fe] HA AFS AES 7] Hske], A

F2A SDS-PAGE 3 AolE WS F3 Az pd3 L
Snail & p53 FALAE Lk

T =
ole FEH|EY. 5% RIAW HRFE EEZHT F,



[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]
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WMB oS p53 = Snail PR p53” HCTI6 ME S2E 2 4ToA 447 2o wjkatgich. A4 &
S p53 Ab = Spnail AbE o] &3}e] AP QA WB AAE Wl

w3 g ele

QM ER AL 9sle], AAF p53 @ GST-Snaild WUIE 4CoA 1A)17F SoF vlekaslar, p53 Ab EEE GST Ab
2 A P 2 GST EE ps3 AbS AW WBS a5t Snaile WAL 2AEY] $18ke], 203 AEE P47
AL Qe A&y, TAA £ glojAlA F ) &EES GST T GST-Snail2 25Tl A 1417 <t vjekat
I, SDS-PAGE % WB E41& Faatgith. p-MAPK 2 p-ATM/ATR 7]1&o] &k A S cell signaling® ZH-E T
o

T 3A9 E=AE wpe; o), Aud W 8k K-Rase] EHE HES A3 Ay|do] K-Rasol] 93 fx==E 4

NS AFAFGT. T3, AEFA p53 wde] e ~ulde adE AES Ay, T B9 o] 2ulde

Fakd o] A549 H HepG2 AEZFoA pb3S JAT 4 U= whd, 2ujd Yopg-o] AS49(LA K-Ras & AE

F)olAut p53E FET W HepGol M FE8k4 38k

T, si-2vldo] DNA &4 ofAldl i8] WIS S7MAAHI(E 4F), mabA 2udey Fddoe] Ax FAS F

ZIAIZ]13 DNA &7 =4 AlZAR] AEAFS JERATHE 46).

= 3Ce #ol 2vd2 K-Ras®t FAFSHAl endo—p5b3 ¥ ol g} exo—p53E JAEH L, & 3D WA = 3Fe} o]

29|47} p53e A FAAAANAS w ZAMo] ps53d ATgle] 2ud P p53 BT A

U 2 p539 mRNAE 7AW A gth(® 3C 2 % 3D). EF, p53 AAIEC] i ~vde s AES 4
Z

H2oA 71 A A= 4H).
el ps3 2 Adde H[E IR AA 2EALAGEE ol Hae A 2EY FHsigs AS Al
Abgth, mEE & 36 2 % 30 o] Auidel AA7F K-Ras Wil p53 GAE 23 4 o9lnh, mE & 5A
2 % 59} o] exo-ph3ol M FAFEE AFE AUk, o] 3 AT RKEE K-Ras i/l p53 JAlE 2uY F =
& 39 do938s & F 9l
= 509 7ol kA K-RasE 4A]7F ool p53S HEdtE Wb p53e A7 B A AEAAL, o]E pb3
AA 7} GAZFAL] <194 Adrt ol FAAGE S E e g3l e
T3k, &= BE9 o] K-Ras/=uUld FAXAE MEoA ofFEA~ H ANEFVIE HESINIL, olFEA~ H
M EF7] Adl= K-Ras/2=uldel 28] FH3A F=A ekdtt.

w3al Aphidicolin A2 MEZAA K-Ras/Zudel] &3 p539e] 747 BFE o] p53e] 7HaE MEF7|9s ##
HA e Aoz iyt

w3, CHX-pulse chaseZ 3l p539) E’l:}ﬂ‘)ﬂ gt ~vlde] 35 HESG, & 5FeF o] ~uld2 p53

W71 S GSHA71X] ekkty. 22]3, pb3 S46D2] W] st Auldel adE AESINI, = 6A9 o] &~

Yldo] K-Rase} @] pb3 S46D &S o ] sSltt.

w3k, 2 Ede] thek po3 S46De] EE AES A3, &= 6B9 2ol S46D7F HAF E W ol Adld
A = 6C9F o] S46D

HES oAsle. wEkA, si-2vldo] ps3 AAIE AH/AIA ¢ U= oFA¥E p53d de,
zZ

=
2 9agdE At si-2udo] p53 WAL FEskA Raharh.

oA AR 46 A7]ellA el ofsf Dgshe p53e 2uld HAE

K-Ras7} 2=ul9S o9/ FEst=XE 1S5t $1st4, AKTQI AHS AEFYT. RasE AKTE &4 38lsld]
kel

GSK-3B viZll vl =<t84S AAE & dvkar dHA g

2y, & 7A% o] AKT-KDE Ul B K-Ras fri= pb3 oAlE zbdshAl il @9, & 79} o]
si-RNAZ 53 ATRS] A7} p53 AIE Adstgich. ®ah, & 7C 2 = 7D o] ~uld-& ATR A2l 93]
SHEARE A B wmmnE Al oeiME SkEA sttt = 6Dsh o] QIHIER Jhojulo]= A elA
2~d|ge ATRY 9J&f <labstE i, ATRS 43471 Aoz A7l K-Rast & 7ES 2o] p-2u|YdS ATR-
EA WA FAEA FIAHAL, &= TR o] 2udY] wvlE AFAA
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<HAl 3>

1. Azst e 2 GST-pull down -4

3702l QIZF snail TA(HZ] 1-90, 91-112 ¥ 113-264) 2 p53 ©A(1-93 H 93-292)& GST-§3 T d=A
HS GSH-ob7t2 e zd 29sta, AA &, 20mM Y SFERA S 73 &

42 £¥S8 go-udazrtE T (HitrapQ) & o] &3t AA ST, A=
)S WE] pET28AE o]&3to] ulgroll A HAAZ . 7] 9 pET28AE= C

Ni-NTA &t 2 37] w4 I 2vtE28i9)(Superdex 200)E o]&3le] p53 @M AS AASATE.  ps3 2
Snail 7+¢] AA ATS HAESH] 98], o7t A~-u= A3 GST X+ GST-Snaild 4Co|A 455 %<F RIPA
ol AFE &&FE T His-ps3d widslitt. PBS 2 RIPAR M43 3 HAw daS SPS-PAGE 2 WBS

2Ulde 8 dhuldo)r] wiiel, Adld 2 p53S A HARAANAE W 2uld 9 ps53e] BF oAU =
3D WA = 3F F=x). £ 8A9 o], endo-IPEYH-H o]E 2 AEEs & F Ay, = 88 ¥
= 8C¢} #o] Far-western blot #21 2 GST-pull down #41S Za ~uld % ps3o] A2 AHAHoRE A
£S5 TS & 7 AT E, p539] DNA A =9l @ ~ude] T3 GYo] AY mHlosA Ags 9
& tH( %= 8D WA 8F, & 6E, = 6F Ix).

2

Xﬂ
H

<A A d 4>

L slstd 222 919 BLISA A28 A=
2%

AfA S Eesl7] Yste], ELISA A|2=8S A %38k rt.  0.5% PFAS o]-&3lo] 969 Zgo]Ed]
His—p53(93-292)S AANFHY. #AZFsta AAE &, 0.1pM 3eE2S A GST-Snail & wiF3A k. 1A%
HiQF 3 969 Z#lo]EZS TBSTE AlA S 3-GST-Ab(1:10000, 45%) % 3F-m}-9-~-1gG-HRP(1:50000, 30%)=
HjFskltE. 23] Al F, ZSHCEE TMB &4 R A §Ho= wjekelrt. ELISA B|YE o] &3t A3}

2. A As

T oA @ % 9BS} o], p53 @ ~uld 7re] AdF A= ELISA A|2A¥"o R AESGT. &= 9Cet #o], 150 o
el et d 2 RE ~ud 2 p53e] A AfAR 3749 FetEH S FAHEAT. = 104 ¥ T 11A9 Zo]
ole| g sE AL wrEoEA R ~Uld B p53 ke AFHS o AskiT.

2 Aol ols PUMA B p21¢] Fi=E5 HF
%3l opA Y K-Ras Al EoM = HEHA &
A Al=Ee] AHAS FoFAT(E 10E).

gt 4= QY. E3], p53e H
Soh(= 10D). HAAE = =9

wak, ~dd wisl ps3 Ao ek 3etEAe] a2 AESYI, = 10E @ % 10F¢ #o] ~vde] 3 A
Aa7F #3 2 #4900 93t slstEd A 9d AEHAT, ol s ATEEE pb3- *Lﬂ%l
o

=i = ol&ste] Alx S tiF olF sEtEA AIE HESIUT.  A5499A olE 3}
gEAE] MEFTAS FHI AT WA, MKNAS(K-Ras oFRAE Al3E)o] tigk 3524 a34E YehA odtt

A7, #lER42 K-Ras &AWl AEeA AEAE FEsigleh(E= 11D).  E3, AME#H2)2 v Ud-ps3

[0539) DNA ZFHEHNAS] AEA|EALE o] 88 K-Ras EAWO] AE Solgoz fgdgdy 12

<AAld 5>

_11_
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1. p532] oM A¥EARS olF 7 HAE

i)
_‘_4

GST-pull down 4 $sted, WA QA =uvld o p53 A dWdsS e el uwgh Alxskglth
(Neoplasia 11: 1-10, 2009). wlx] @ HAME glo]Ao]EA p53 ¥ ~u|d 7o A A3S HAES
sk, optR e =-ul= A3t ST Hx GST-2=Uld-S AXE 2folAlolE B vjulx] e} 4TColA 2A|7F &< 1)

ettt PBS B! RIPAZ AIA §, 374€ a@9ds o W) A3t/ SDS-PAGE 3! WBell #-&-3}3ict.

2. A As

p539] oA AEAR o]F A oA WolE Uo7 p53 NESO| ek ~ude] g3 AES A, ~ud
& p53 NES WalS ZAAZI(E 134), FEulo]AB(LMB; MolA AEARY ol% xtvkA)E =Y uf/)-p53
HAE Adsir] B ui(E 13B 2 &= 130).  2uldel 93 p53 AV BLENY S B3 ElEHTH (=
13D).  wjFuix|ell A p53e] WHS HEI Ay, 2A17F ouldl wiXelA] p53e] WHES HAEL F JUTHE=
13E). A7}, po3e 2ulYd E+= K-Ras SRAAGAFNA Ady 2L 22 AP|EZRA AEHJL, HF
Aoz AEL FYold AEFHAJG(E 13F). FH, 2L p53dt A Aol EFY Aol EAEA T (=
17A).

K-Ras o] A|lZolA p53e] ®HHIE AES 7] Ya&fl, widkulx] 2 AZ lo]Ho]EoA 2ud-GSTE ©]&
GST-Pull down #41& 33t ~uld #d ph3o] BE AXE FolAlo|EdlM HEEX 2=, K-Ras AW
o] Gt AxEFol| ATk vjx] p53& AT 4 YATH(E 13G). E, K-Ras EAWo] A3re] ujku]z|oA 2
ol]
%

Y-pull down §lo] HlA] p53S #*&AE 4= AATH(= 13H).

P53 Ay o ££8 B 744 7] wio, :=3tE(nocodazole; Noc)oll o3 MEZZH WEYAES el
ste] ph3e] WS HES AT, Noc HElsE 2uld T K-Ras "7l p53 ZAE 2 5 AAtHE 14A).
Noc-H g A3zo A p53e] AO|EE A GAdE EFela, AX 442 gixzay FaEA dstE A=
14B). Noc: p53 #AE dd &= AT (= 14C). Noc—-A el 98] HlA] p53o] glojxd WA | p53e Ado
23 Axdo FHFACHE 14D © = 14E). Aph/NocE pb39] #AE xa+d 4= 9ar, o= LMBol <& o
ofd 4 YATHE 14F 2 = 14G).

<A A4 6>

1. Al¥e] p53 B ~uldo] St HE

= =
B B T S o)FE HEHY 9 3 2AS SHF JRIHEREH AATE. £AE deep freezerol A
Aure] A8, FAE 2AS e} 0.5mge] A& 0.25mL A x| wiR oA 37TelA 30 Ft vt
o] 2ANS fEsigich. wig &, ek wiAE Kol 0.5mL 100% EtOHOlA HAAZAG. HAE 24S RIPAZ
o] &ate] GalA7I ok W A SDSPAGE H WB BAE FAST. E, §UF WHoR FU )
FiAE ol p53 Abs HEE3A

2) p53 ELISA ¥4

ph3 FAFE $J8, AFAFe] A H (Assay Design)oll wal ELISAS
Dol 7tsla HE Abo} wigsider. Mg SFAoz Mg &
o}

3) dA gl 2=Ud Ab A=

SR, =, 0.20L 237 W% WS z}+
0.2mL 71d & % 0.050L AA &N 71881

AG g G g o R RE Aqa, FAbgEte] ofoF AE(FH)REE A
AaE AYA E= Qro] opd RN E Hokr). ‘?éié

ple] S GSI-Thi AT AFH 59 3, oprtR
RIPA 2 SDS Als 5oz gajsta, oF
] 3

: 2 A= d_
&atgitk. PVDF ol &7 5, ©@iids -9k Ab B F-GST Absh wjFsl3ict.
2. A3AI}

WA, A549 Z MEN 45 M Ee #Ax3F ps3S A star, o592 HAAE AT, WX 2HEE IaE dgx2Tt
o (His-lamin A)3} B]a&}e], His-pb3-S A5499] HAAME FolAo]Eo|A WdAZJTH(E 15A).  Athrt,

_12_
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His-p53 MKN45 A2 3 o] o] mjekujxel A ehds] AAE A= 154).

Bop A0 AES Y8, B doM= AlAg vix], A549-8]FHl=], PC3 2 HCT116E o]-&3fo] A=xF p53
S 3Tt wiRo A 3F His—lamlnAﬂ— Hu&le] | p53-Hisy HCT1169] AAE rolAo]EoA HE=HS
k. AlTh7E, pb3 PC3 % oluet A549 mi<F wiR|el A I ¢EA] Fokrh. ol¥gr AREFE pb3 #idE Al
FREY BEuEE ZRgolAd] oa A3tEw K-Ras B0l AE] o AE5EHS & 5 AUt

w, ZagolA A A (PMSF) 2 A ZAlo]EAl A A& A (Brefeldin A; BFA)E A549 2 Capan-1°] = &3}ic}.
AW p53 el gk Wk E EFeta ol SES A pb3e] WS FUMAZTHE 15B).  BFAE
A549 AN erol Mol Eol A A x3 pb3e] wAE AdEtitH(E 150).

wHlE 2dlde] FEE #Alsty ] AAete], A= 2UdE Agste] ps3e] HHAE vt ps3 T3HD
o2 A5499] WCLEH-E 3= RaL, o] BFAol o A=Ak, vk, MRN4Se A 2]e Aj=3 p532 A
2 WCLol A glelxlet. ol & 7&4i—‘?‘ﬂ wHIE p53E Al ZzEopA] ol MPSF 22 YE FHo =
ZeokAlel ofe] Astevia dEd. T, AudS A 2RE SeEglar, ZaHokAl AsiAl glol A
2 2L e, olefs AREEE Aulde ZEEobAl wiz) Ash ¥ ope} dmAle] B2l A

@7dol dvkal dE AT

p53-ANwEALO| EA 20 U]k K-Ras®] &7E AES A7, AXF p532 K-Ras F20A
AAHAT. p53 T3hd o] K-Ras AWl Aol o] dejrom thA %OP T A, olE
K-Ras =1wlo] Aol theh shehee] deEs fls vle +83 Zoltth.

o] #elslr] ¢&te], Pl(propidium iodine; Red dye, 50pg/mL) % His—p53(2ug/mL)E A549 E MKN 45 =g
st A¥, PINE AHElgh Aol F AEFAA MER FAHA FAAR, PI 9 pb3s 4 Agstw A5499
AZYE PIo] &AL #&3 ¢ AAUTHE 15E, & 16A WA & 16B). 21}, MKN 4594 & olzd #&S
3t gtk olelgt ABEHE pb32 K-Ras 5ol4 SEHIA|~RoZA F83 Ao AdH ATt

Ul w7 ERlE pb3ell oJEl pb3e] AbsAb7E B E=A AF-E AES Y] Aste], 2N A 9] p53 H A
Ao o S A A, wHaetelAE ph3 B 2uldo] AFHAARE, HAEFT F vt A Aol A=
AEHA FUTH(E 174 2 % 17B). = 17C9} #o] ELISAZ o] &3&}o] ZﬂoﬂoﬂAM p539] EAE Fglet
A3, 3-p53 Ab B F-2ud Abe HHetelA e HAEFEHAOY, IMAEZTAAE HEEA ﬁé%ﬂr(c 17D %
T 17E). E, At e gt $xpe] dAdA pb3 B sudel g Z}%Ab ZAbeE A3, #-p53 Abe
S FEAS HERA Fdk. old AAEHFH ps3 AsAbe ol AHiet #AHA e o=
], BH)E ps3 AEEA ZR2HoMA F AR EA 2 oF)] AAHAT(E 154).

_13_
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# 1
sample serum | serum i anti-

NO Age | Sex | Stage Diagnosis p53 Snail ;;53 Snail Ab
1 45 F v CBD cancer/adenccarcinoma

2 78 F i CBD cancer/adenccarcinoma Y

3 58 M B adenocarclnloma (!ntra hepatic y Y y y

cholagiocarcinoma)

4 74 M A CBD cancer/adenocarcinoma Y Y Y

5 62 M IIB Gall Bladder adenocarcinoma Y Y Y Y

6 38 M A CBD cancer/adenocarcinoma Y Y Y

7 56 F IB ademcarmrgoma ([ntra hepatic Y Y y y

cholagiocarcinoma)
8 59 M A CBD cancer/adenocarcinoma Y Y Y Y
9 68 M B Amulla of lVater Y N N Y
adenocarcinoma (weak)
10 54 F 1IB CBD cancer/adenocarcinoma Y Y N N
HCC

1 58 M Il HCC N N N N

2 43 M I HCC N N N Y(weak)
3 66 M i HCC N N N Y(weak)
4 63 F I HCC N N N N

HlopAl B AmApe] EA 2o ek AFAAES YERATH(= 15D).  webd, dHelA Aud
Ul Abe] S HEe ghabe] I 9 w4 fApe] A HAEHJT (= 15F).
uld Abe A Al E AEEHA FUTHE 156). %, H $xle] AN E ~dd Abrt #
8). webA, 2=Uld Abe] EA7E o A v RA v {§88 Aoz ddH .

_14_



[0139]

[0140]
[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

=

=351 10-2012-0046129

X2
No sex/age cell type TNM Stage Meta Snail Ab
1 /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 /83 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 sac T2N1Mx 1B ? NA positive
1" M/72 §Qc T4N2M1 v bone lost to flu
12 M/58 sQc T2N3MO B X expired
13 mir2 ADC TiN2MO A b
14 /g0 ADC TAN3M1 v bone
15 M/71 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

[Zvlg-p53 7+ ZFASNA FTAH]
<A A4 1>

1-1. 2-WEE Q-1 4-YZ EF]=(2-Methylthio-1.4-naphthoquinone. 1a)2] A

17 100mee] k= Zepazo)] 1,4-ZEF=(1,4-naphthoquinone) 0.617mME ®&h-S 30meol]l E3HA|Z %
v B o E=Al=(sodiun thiomethoxide) 1.54mM& Wi &FF% HoF wWkAZ Tk, Wb

8 50mS Wi FEIZIEES 50mE 33
AAE st 4 ME WEHER ZHQ@E%}O% FAaAAA ] FA FFES AUt

& 14.0%, 5= H: 185-1867T, 'H-NVR (CDCls, 400MHz): & 8.12-8.07(m, 2H), 7.78-7.70(m, 2H), 6.58(s,

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

1-2. 2-°o"€E] -1 4-YZ EF+=(2-Ethylthio—1.4-naphthoquinone, 1b)¢] ¥4

A7] A 1-19] S U o R A XY, WX AT B EA=(sodium thiomethoxide) T

_15_



[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
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of oldwl =3t (Ethylmercaptan)s AR&-38to] 14 AAe) A4 b= 4. o9 & 2 242 7]

&t

o o>

g 40.7%, == #: 135-136T, H-MR (CDCls, 400MHz): & 8.12-8.08(m, 2H). 7.78-7.69(m, 2I). 6.62(s,
M), 2.87(q, J=7.2Hz, 2H), 1.44(t, J=7.%Hz, 3H), m/z 219.1 (D) .

1-3, 2-Z22€E]| 91, 4-UZ EF=(2-Propylthylthio-1,4-naphthoquinone. 1c)¢] $HA]

A7) AA 1-19 Y 5A3 o R A F3tY, WA AUe B WS A =(sodium thiomethoxide) T
Mol L2 HAv| 27 ek (Propylmercaptan)S AF8-3ke] A Ao %A IES Y. o9 F& 42 EALS
stk 2%

& 33.9%, ¥+ A 118-119T, 'H-NMR (CDC1;, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1), 2.82(t, J=7.6Hz, 2H), 1.86-1.77(m, 2H), 1.11(t, J=7.2Hz, 3H), m/z 233.0 (M+H)+.

1-4. 2-REE] 9 -1 4-} 2 EF]=(2-Butylthio-1.4-naphthoquinone. 1d)¢] ¥4

A7) AA 1-19 Y 5A3 o R A F3tY, WA El W E A =(sodium thiomethoxide) wAlol -
g 27 ek(Butylmercaptan) & AFE3lo] 4l A7 2-FEHIAEH -1 4 UZEF=(1)E Y. o9 &8 ¥
AL 71 2ot

& 33.9%, H= A 97-987T, 'H-NMR (CDC13, 400MHz): & 8.12-8.07(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
1H), 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/7247.1 (M+H)+.

1-5. 2-HEE Q-1 4-YX EF+=(2-Pentylthio-1,4-naphthoquinone, le)2] A

A7 A 5YU3 Mo R A%EE, @A EleWEA=(sodium thiomethoxide) thAle] e w =7 ek
(pentylmercaptan)& AM&-3she] A Ao #A 3FES ATt o] & 4 EAL 3179 2ot

& 15.3%, ¥+ A 111-1127TC, 'H-NMR (CDC13, 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/7261.2 (M+H)+.

1-6. 2-AE] Q-1 4-UX EF+=(2-Hexylthio—1,4-naphthoquinone, le)2] ¥4

A7 AAl 1-19] AT B3 WHo R A FeE, WA At Bl U EA=(sodium thiomethoxide)
2ol AW 2318 (hexy lmercaptan) & AR&-3fo] A 7ﬂ744 A eSS AUk o9 & F B 3
oF ok},

Zg 15.0%, == A 101-102C, T-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, 3M).
n/z 275.3 ()"

1-7. 2-EE] 2 -1 4-YZ & F=(2-Heptvlthio-1.4-naphthoquinone. 1g)2] %A

A7) AN 1-19] AR T Iy ow AF3E, dA AY$ B WE A= (sodium thiomethoxide) o
2o A =2 ek(heptylmercaptan)& AF&3ste] B A7) xA| sdES AT o9 & H EAHS 3}
71¢} ZSktt.

g 46.4%, == #: 114-115C, H-MR (CDCls, 400MHz): & 8.12-8.07(m, 2H). 7.77-7.68(m, 2), 6.61(s,
M), 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 (WD)

1-8. 2-2EE] Q-1 4-YZ & F=(2-0Octylthio-1.4-naphthoquinone, 1h)2] 4]

A7) AA 1-19 Y FA3 o R A F5tY, WA Ate B WS A =(sodium thiomethoxide) T
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
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o

&

gl 23t (octylmercaptan) & AR&-sho] &4 AA] Al shgtes A ol9 & H AL 3§

o}

32 o

o o>

& 76.8%, ¥ i 114-115T, 1H—NMR (CDCls, 400MHz): & 8.12-8.10(m, 2H), 7.78-7.70(m, 2H), 6.61(s,
1H), 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=6.8Hz, 31), m/z 304.5 (M) .

1-9. 2-xd¥e-1,4-Y T EF=(2-Nonylthio-1,4-naphthoquinone. 1i)2] 4

AA e 1-19 AANHT} S8k oz AZdY, WdH] AUe E]SHEA = (sodium thiomethoxide) T
dv| 2% ek (nony Imercaptan) & ARE3}o] 34 7ﬂ744 A SES AUk o9 & F B 3

g 87.4%, == #: 105-106C, H-MR (CDCls, 400MHz): & 8.12-8.07(m, 2H). 7.77-7.68(m, 2H), 6.61(s,
M), 2.83(t. J=7.6Hz, 21). 1.77(quint, J=7.6Hz. 2H). 1.51-1.45(m, 2H). 1.33-1.29(m, 10H). 0.89(t.
J=6.40z, 3H), m/z 317.5 (W)

1-10. 2-4YAE Q-1 4-Y>X EF+=(2-Decylthio-1,4-naphthoquinone, 1-j)2] A

o 1-19] FAAYHI} s WHo =z A xsly, @A Avs ELLWEAI=(sodium thiomethoxide) T
v 23t (Decylmercaptan) & AH&ste] A AAe] A FES Atk ol & A EAHL 7

S8 87.4%, == A 101-102°C, H-NMR (CDCls, 400MHz): & 8.12-8.08(m, 2H), 7.77-7.68(m, 2H), 6.61(s,
), 2.83(t, J=7.9Hz, o), 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 (M) .

<Al 2>

2-1. 2-Hgo}m] -5 8-ty EA]-1.4-UZ EF|=(2-Methylamino—5,8- dimethoxy-1.4 -naphthoquinone, _5a)<]

SFA]

17+ 100mee] g&e ZTaIo) SFof| A Az" 5,8 HEA-1,4-YZEF=(5,8-dimethoxy-1,4-
naphthoquinone, 4)& 0.45mMe wE-E 30mlol] &3|AIZ1 & dEoll(Methylamine) 0.687mmols Eil A 2-of A
3AZE WHRAIZ L, WhEEde] FAFAAYER(Sodim dichromate) 0.64mMZF 34b(sulfuric acid) 0.18mM&
ol &aAIA A A7k & ALolA 3
EEYE S0mE 33 FET F flse & dl
sto] 4 AHE A Ay E8E Eske] A #1A4 SRHE

& a7)sh ek

b oarsigink. wkeEoel] 23} AHEFE A Somls ¥
oustolnt.  ofHdt s AtEF
Ak, mA sl & 8 =

ox My w

TE 56.7%, HEH: 203-204TC, 'H-NMR (CDCl3, 400MHz): & 7.34(d, J=9.6MHz), 7.19(d, J=9.2MHz, 1H),
5.75(BR, 1H), 5.60(s, 1H), 3.96(s, 3H), 3.94(s, 3H), 2.87(d, J=5.2MHz, 3H), m/z 248(MHD) .

2-2. 2-9|€olnx--5 g-tjH| EA]-1 4-}Z E F| =(2-Ethylamino-5.8-dimethoxy-1.4-naphthoquinone, 5b)2] 34

47) Ane) 2-19) e Fehol woln YAl ol Hob (ethylanine) ©.2 wHEE A Alslsha A4
19] W3t FAF T FAst] BAl HFR(GH)S AzAAG. ol & R BHL 9 2t

g 23.6%, = 172-173C, H-NMR (CDCls, 400MHz): & 7.34(d, J=9.2Hz. 1H), 7.19(d, J=9.6lz, 1),
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.%Hz, 3H), m/z
262. 1(M+H) .

2-3. 2-Z 2ol -5 8-tIHEA]-1 4-UZ EF+=(2-Propylamino-5.8-dimethoxy-1.4-naphthoquinone. 5c¢)2]
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
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m&

Fekasol] vidobdl il

A& A5t 24 #3=(5

SO

].1:1

7 (propylamine) &2 v} E Aulk A slas 2
A Z3

22
0< stSith. olo] & B 242 |k it
g 46.5%, %= 175-176°C, H-MR (CDCly, 400MHz): & 7.34(d, J=9.2Hz, 1H), 7.19(d, J=9.2Hz, 1H),
5.72(BR, 1), 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,
SH), m/z 2760

2-4. 2-H-goln -5 8-t EA]-1 4-U X E F|+=(2-Butylamino-5.8-dimethoxy-1.4-naphthoquinone. 5d)¢] ¥4

47 AN e 2-19] Bhe= Febsze] olRobyl Al LEobY (butylanine) ©2 wpFE AT Alshui A )

19] WkS3t FU3 FAHLS F3ste] FA FEE(Gd)S AFTE. o9 & ¢ EAL 3ok skt
o1

S8 46.9%, =20 104-105C, H-NMR (CDCls, 400MHz): & 7.34(d, J=9.6Hz, 1H), 7.19(d, J=9.6Hz, 1H),

5.70(BR, 1H), 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-#golu] -5 8-t EA]-1,4- Y} E F+=(2-Pentylamino-5,8-dimethoxy-1,4-naphthoquinone, 5e)¢] 3t

A7) AAd 2-19] ge= Z2t2Td WEolyl il slEoeldl (pentylamine) &2 ¥HEE AWk A9t AA|
o 19 ¥vre3 2U3 FAS Faste] FA 3EE(Ge)S AP, o]y F& E BAHS a7])¢ @Skt
T8 55.9%, w3 102-103T 1H—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-N2Aolu -5 8- EA]-1,4-}Z E F|+=(2-Hexylamino-5.8-dimethoxy-1.4-naphthoquinone. 5f)¢] A

47) A 2-19] BheE Fepazo] wigolnl Bl SAokHl (Hexylamine) &2 wHPE ARk Aljshas Al
19 W3l 5 $AL FAS wA AFEGHS AzAUT. oo 48 % BAL av)sh 2av).
FE& 47.3%, ZEA: 83-84T, 1H—NMR (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(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)ﬂ

2.7 2-3Eolu| -5 8-t]H| EA]-1 4-}Z E F=(2-Heptylamino—5,.8- dimethoxy-1.4-naphthoquinone, 5g)¢] 3t

_rg

A7 AAd 2-19] Fe= ZEaF0 dEolyl Al Eoldl (Heptylamine) &2 W= AUk AQslals AA|
o WSyl A3 FAS F8ste] FA4) 3E(52)S AxsArt. ol =& E BEAL d7)9 2okt
8 41.8%, 553 74-75T, 1H—NMR (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(q, 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)ﬂ

2-8. 2-=2¥olu -5 8-t EA]-1 4-UZTEF=(2-0Octylamino-5,8- dimethoxy-1.4-naphthoquinone, 5h)¢] 3t

g= ZgkaTo] WEolwl il SEoldl (octylamine) &2 vFFEE Ak A ojsluE AA 4
TS Fdst ZA FFEGhS AZSGTE. oo & P EALS 3¢t 2ttt

S8 45.1%, =E=4: 81-82C, 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+) .
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[0201]
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[0204]

[0205]
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[0208]
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[0211]

[0212]

[0213]
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2-9. 2-%dolu -5 8-t EA]-1 4-} T E F|+=(2-Nonylamino-5,8- dimethoxy-1.4-naphthoquinone, 5i)¢ 3t

= kel wWEelwl dial =dolRl(nonylamine) &2 b= Huk A 9]stals Al
45 Fdsto] A SAFEGIHS Axs. ol & B B4 sk it

& 44.0%, 5% 85-86T, 1H—NMR (CDCls, 400MHz): & 7.34(d, ;=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+H)+.

2-10. 2-gAopn -5 8-t EA]-1 4-UZ E F]+=(2-Decylamino-5,8- dimethoxy-1.4-naphthoquinone. 5i)¢] 3%t

e ZgAge] wWEolw thal "l Aol (decylamine) &2 HIFEE Ak A Q)dkars A A4
TS Y5t ¥A I3E(5G))S AZXSIAUTE. ol & H EALS 379 By
S8 17.6%, ==A: 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=6.4Hz, 3H), m/z 374(M+) .

2-11. 2-(2-3lo] =Z Ao HE] 2 )-5,8-HH EA|-1,4-UHZ & F+=[2-(2-Hydroxyethylthio)-5.8-dimethoxy-1.4-
naphthoquinone, 5k]1¢] 34

A7] AN 2-19] g ZgtATd wEoldl thal 2-w| EZFE | e (2-mercaptoethanol ) ® vl A0k A<
st Al 19 ¥hgT g 348 FAste] A SEEGk)S Az, o9 & E B4 ]

o

&t
T8 59.5% =3 117-1187C, 'H-NVR (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 316.9(M+Na)+.

2-12. 2-(3-3lo|EEAZZHE] 2 )-5, 8- EA] -1 4-UZ & | =[2-(3-Hydroxypropylthio)-5.8-dimethoxy-1.4-
naphthoquinone, 5119 34

A7) AAe 2-19] gher Fgtaged wEoldl diil 3-wWENE-1-Z 232 (3-mercaptopropanol ) & H}EE A
RboAlefstarE A 19] whga 43 3AS st A sir= (DS Axseln. olf & 3 4
< at7)ek 2okt

FE&: 69.9%, HEH: 125~1267T, 'H-NVR (CDCl;, 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-(4-3Fo| =E A e E] @ )-5 8- W EA]-1 ,4-} . E F] =[2-(4-Hydroxybutylthio)-5.8-dimethoxy-1,4-
naphthoquinone, 5m]¢] A

|

A7) A Ao 2-19] 2= ZEtATd wEolwl thAl 4-w] 27 E R EH-S-(4-mercaptobutanol ) & HFEE AWk A9
(e}

stale AAle] 19 Wk FAdT 3L skl A SjtEGn) S AxsAT. olf & B A 57

(¢}

S8 64.0%, == 122-123C, H-NMR (CDCls, 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 (M+Na) .

2-14. 2-(6-3lo] EZ A I A E] 2 )-5,8-HH EA]-1,4- U Z & F|+=[2-(6-Hydroxvhexylthio)-5.8-dimethoxy-1.4-
naphthoquinone, 5n]¢ 34

A7] AN 2-19] g ZgtATe wEold thal 6- EZE NS (6-mercaptohexanol ) ® B A0k A2
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
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A o 19 W B B FAs) BA FHEGNS AZSAT. ool £ R BALS &)
i)

g1 38.2% Melting point: 8788, TH-NMR (CDCls, 400MHz): & 7.33(d, J=9.6Hz, 1H), 7.27(d, J=9.6llz,
). 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(n, 6H), m/z 372.9 (M+Na) .

2-15. 3-(5.8-TH FA|-1.4-T| A} Gl -2-YUE] Q) I Z 3 Q 9 N =[3-(5,8-dimethoxy-1.4-dioxo-
naphthalen-2-vIthio)propanoic acid, 5012 $4

A7) AAd 2-19] gt ZEaTo] Hwgolwl thal 3-WEREZRY QY oA =(3-mercaptopropionic acid)
2 ubte Ae AlQetars AAld 19 W FAd FAHS Faste] #HA sE(50)S AXEATE. o9

T8 B =L shlek &gk
Sg0 80.6%, =7t 208~209°C, H-NMR (CDCly, 400MHz): & 7.35(d, J=9.2Hz, 1), 7.28(d, J=13.6Hz, 1i),
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 (W4Na) .

2-16. _11-(5.8-tH|FA]-1,4-t] &A1 4-T]3fo| =2 g all-2-UE] Q) > H 7} 0] A =[11-(5,8-dimethoxy-
1.4-dioxo-naphthalen-2-ylthio)undecanoic acid. 5p]2] %A

A7) AAd 2-19] = ZEkaFed dEolyl il 1I-WERELHIIE9 o A= (11-mercaptoundecanoic
acid) 2 W= AWk AQjstaie AAld 19 vk $d3 TS FAste] BA SE(Gp) S AxsAT.
& 77.9%, FE8 0 146-147TC, 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-I-H)Jr

<AAlo 3>

3-1. 5.8-UuEA-2-[3-4-3-4-AHdIHd-4-¢) ZT2IHE]Q]-1.4- U T EF=[5, 8-dimethoxy-2-(3-ox0~
3-(4-phenylpiperazin-1-y1)propylthio)naphthalene-1.4-dione. 6al2 A

175 100mee] &= Zehade) oAl AlzxzE 3-(5,8-Uu|EA-1,4-TF2-1,4-H 3o 22 Gall-2-UE] Q)
T2 o=, 0.163mMS FREFE 40mol &HAIZ F, N-(3-vWdoln =X 2 2)-N'-o| DI}l H r]o]n =
slol= g2 FR2eto]=(EDC) 0.26mM¥ 4-¥d 2] (4-phenylpiperidine) 0.26mMS YWl 34 WA F T},

UgEdol IV GAHEAE W3 F AeolN 3R mASASTh. oA E3h PHUEFE sond ¥I SR
B s0nie 35 29 9 A/13E WAM PAUEE GRAU AT, A5 49 el
B WS AAA A7 Belg Bolo 4240 wA SRS AT, WA HFE F& 9 2HL

g 73.5%, =271 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, 1), 1.89(t. J=12.4Hz. 2I).
1.65(t, J=12.4Hz, 2H).m/z 466.30M+) .

<A 4>

4-1. o] 2¥E-11-(5,8-tHEA]-1,4-T] 2 4-1 4-r]lo] =2} Ed- 2-UE| 2 )-FH 7= E[Isobutyl-11-
(5.8-dimethoxy-1.4-dioxo-1.4-dihydronaphthalene-2-ylthio)undecanoate. 7al®] ¥4

17 100mee] k= ZEhade] gkelA ﬂZﬂ H%S&ﬂﬂiﬂﬂ4ﬁﬁﬁrl&ﬂﬂﬂti4ﬁﬂ@ﬂ%¥4
)= AA=(5p) 1.16mMS SFZZEE 60meol] &322 F N(3-vrEolu =X 23 )-N o & 7} H t] o]
n= o=z F=Zglo]=(EDC) 1.38mM} ] Ry (isobutylalcohol) 1.38mMS B dF24F wHkA| T

GGl I YUEAS 93 F ALAA 2T WUSAAG. o L FHJERE 0w g B2
TE S0 38 FEF A H715¢ AN FEYRZ R0 F e on@ oo pdeF
Be AAHE AebA B HAE Bael A4Asl LA HPECE DG, LA FFE S Y BOL
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]
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at71ek 2ot
Ggt 52.4%, A 58-59C, H-NMR (CDCly, 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-UHEA]-1,4-t] -1 4-U]o| =2 e dll-2-AE] 2 )-N-o| xHE Ly Ftolrjo]=[11-(5,8-
dimethoxy-1.4-dioxo-1.4-dihydronaphthalene-2-ylthio)-N-isobutyl undecanamide. 7b)2] Al

| A 419 ehem Fehaae] obola R Al ofolh¥EolmS HhE
o Wrgw FAF FAL Sl 7] BAAE A HFHE(TH)E AR,

=]
‘1> 2
o g
v}
d
oX,
flo
ol
N
©
(UST

TE 77.9%, HTH: 74-75T, 'H-NMR (CDCl3, 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

OHD
<A Ao 5>

5-1. _olA%E 11-(5.8-tlHEA-1 4-t] & 4-1 4-t] v 2rpTeral-o-A v d) S d 7} o] E[isobutyl _11-
(5,8-dimethoxyl-1,4-dioxo-1,4- dihydronaphthalene-2-y! sulfinyl) undecanoate, 81¢] ¥4

17 100mee] 2= Zefa=e oAl Alxd olAhFd 11-(5,8-THEA-1,4-1 541, 4-Tslo| EEA Y2 g
A-2-YE] 2)-2 7= E 0.163mM(7a)S UZZ2v|er 30mio] {37 & -FZEHEA MR NA=(3-
chlroperoxybbenzoic acid) 0.196mM<& ¥ 2A)17F WA Z T, HESE Mo FEXNIERFLNAS Ui

A 38z sl oA Z2a GSIEFSY some Wm FREEE S0 33 FEW 7 4152 B
B 2L LA QA AY 24 B
q

A xR EFAZl § oty oIk oS ks

o Ao ¥A FFE(8)S AT, HA gEe & 4 EA

Ff: 45.8%, == 92-93C, H-MMR (CDCls, 400MHz): 67.41(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(M+H)"

A7) HER TS SFETS o838 2Uld-ph3e] A¥RYA adE v AFES Fa st

<Agd 1> ps3 A IE € g7 4K fr = <

7] AAld 1~50014 FAdE sEEe] 2uld-ps3 A ASEaTIE JEA HME FFolA aHAA dFEH]

H5te], 7] FES K-Ras EAWold AAMEF HCTI160] 3R o EES o]&3sle] o Axs ¥

S A=

K-Ras: 2=vjde :&W% A 5le] ph3e FEdtE FES = FHAREN A7) AEF HCT116S K-Rase] =9

do] g wrdste] ph3d At & ph3e] HAH oz ZEslA EsHA st dEe st

7] K-Ras %ﬁtﬂcﬂﬁé SAEF HCT1164 =Ul¥-p53 AFS dAsk: stES AEshAl =W pb53o] A4 %

Z7Fskal p53e] Bl fAAtEe] fEET.

Aoz p53 EPAFAAR] p219] WS Eelsly] & da® EES SIS, B AWM AlE-
o159l 10% FBSE 343+ RPMI-1640 = DMEMA|A] A ¥ 2t}. RIPA =

9l SDS-PAGE ¥ Aolg WAs B Ax 8552 29" JBAS FH]3iT).

= [e2am| = R
56 HIAH AZFE B2 &, Z AR ddste FAE o]&ste] APH< ¥ EF HAAE s
Ak, B dgol A ALEE A= Cell signaling, SantaCruzollA w3} 35}. p532e] &AL p539] EFAHHA

fon ]
(@)
;_]
—
—
()]
X,
[-L
>
o
>4
L
e
il
tlo
4
)
ot
N,
K%
i
)
fu)
=
o,
ME,
o
il
4
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:cg
>
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

ZIHSd 10-2012-0046129

¥ 3
=T Oz O] ghshEe] v HhE
F24
DMSO 51 5] 5k 51 5n 5m 50 5p 8 7b 7a 6a 6b
control
p53 1.0 1.6 1 1.3 0.3 0.6 1.1 08| 26| 16|23 46| 4.2 1.9] 4.0
p21 1.0 4.6 |1 50| 0.2 0.1 102011 25| 03|17 70| 7.2]|2.8]|8.7

A7) 31884 K-Ras EdWold HCT116 YAIEZFo] A2 HS w thx(DMSO control) 3} HIws|A A7) 33HE
S 10uM BEZ A8k Fo|A p53S 258 HAER, p21e 2~88) HEg wdgo] A Z7tHE 33E| 9
o G 5 AATHE 20 B % 3 Fa). 7] sgHEo] pb3¥ ps3e] B AR p21e] HEYS TF
ANATGE AL 2uldoe] &4 g43t5o] e AHe K-Ras EFWo] A FEFQ HCTI6 M FEolA 2vde] o
o] A7 sES Fall gAEHo] ~uld-ps53e] AdF A AErF AT 2SS YERdT

= p53%t p21& BAGl fEsEA WAYe] BAY W) AFE FAA F A BFE 5o TE Tad
-Ras, 29 % p539) WA B A AGAE ek, 2dQ-p53e] Aol Asjerk

~ AN .
AS3t7] Hal A7 F 7HA s E 50 ¥ 7aS o]83)e] GST Ethe ¥4 (GST pull down assay)2 433}

2
=]

GST Zvh A2 7 7FA dd e Zgt Aes 18 ¢ s WHoR SVt §39 =Y @i ps3

Az dNAS Axste] A7) e So F& 7Tas I A ste] GST-2=uld @A} p53 T el At A

=5 #qlskil 271 sEe] Plado®E Nutlin-35 ARESFITE. Nutlin-3i p539] S/4ZHA
[e]

f
k)
-t
=)
i)

£ EAR B SYATA s e deld ok WD

a7F frieslo] p53e] Bl fdAbeES E dolubs obEFEAl X (apoptosis) 5o Wb A

sta Aol FFHEN 52 fEATh EA ps3e] 2FUAAo| AT KRas EAMY AdtolL} EAu o]
ol

Q& 3709 ¢z Aud dHE (7] 1-90, 91-112 2 113-264) 2 p53 @A (1-93 2L 93-

292)& GST-§3 A s 7 g4AS GSH-ol R o= 2Ysta, MAS =, 20mM &
Y SFEFA S R gFAS o]&ste &E3GT. £F BIS Sol2-nwII=EvlEI Y (HitrapQ) &
o] g3t AT Az 7k p53 wElA (7] 94-292)8  WE] pET28AS  o]&3lo]  thAol A

dEAAZHY. A7) HE pET28AE CZdtel A3l ~Hd HIE FFsvk. Ni-NTA 3= & 37] 64 2
ZrrE 21859 (Superdex 200)2 o]-&3&to] s AEdlo] @&l p53 whulAS AAEATr. ps3 © Auld 7k AH
23S HESY] fl8te], optR-v= AR GST &
2B Y-p53) 3 e dct. PBSE AlAE & A"

3}

tgom 7] shgmel A AEAE H8e4 23 K-Ras Beldo] ShAFOlR HEldow sl A
N7 &gl sHel YEAE AAey] As) AE AEES Ba) A7) F A SHE 509 Tacl g AE =
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[0250]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
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4 R AME 52dE EYE 5F §998 ol&ste] Alxgs SAske] Alsisitt. A7) e ph3 = 5
o] K-Ras¢t #A7F 3l=A AESH7] 918 K-Ras =AWl A EFS A5499 HCT116, K-Ras oF¥E dAlEF<]

v

£ 4 27he] AEF] R AEES A sksel ekl BEeln w22t AbEEd] B FA%E ek 1

F 4
A oz gzt ] Sl digk dAEe] AFEE (%)
5 (%)
control 50 7a Nutlin-3
(DMS0)
OpM 5uM 10uM 20 uM S5uM [ 10uM | 20pM 5uM 10uM [ 20uM
A546 (k-Ras | 1+1.3|30+4.5| 51+1.1 | 62+1.7| 23+ | 34% | 45+ | 11+ | 19+ 25
=W eld) 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+
=W eld) 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 oFA &) 1.0 1.0 2.4 2.2 2.9 2.2
A AFEES 3] Jeld dates A7) 85HE 507) KRas A o] SHA| 32 A5493} ACT11604 10pM A=

=l ) F5
ol ztzt 5149t 57% A= AMEES BYT 7a% FY 5% 10uMolA oiEF 3498 44% AL AlEES B
tH(E 4 2 = 22 Fx). whA E-Ras kA AEFQ MKN4SolAE 59D F% 10pMalA A7) g8 50+
15% A= AEE&S, A7) S5HE 7Tat A9 199 A}*ﬁg% Ho] K-Ras EAHo]E °Hﬂi 9‘r <l ol E}E A
5 GERATE. ol=EX] 7] ) A

=<}
o 2 AHEES YEhli= As ST ¢ %i’iq. 0131—8— 471 skeh=ol K-Ras

g 5401 RE GA T

Aelgoz 288 4= da KRas7t £AHo] ol 2 AAEANA F8F %Tﬂr—‘f s g, v
Nutlin-3+& K-Ras E¢Wo] A FEFQ A5499F HCT116 AlEFolA FU F= 10pMald Z+2+ 19%9} 32% ALE&
= YeEhon K-Ras oF8E MEF MKNASOIA = Y 5% 10uMollA AlE APEEo] 38% BEE U] FHolA
= 9 d#H A E FIES vEhdle AS 0 ¢ AATh. oJAF Nutlin-3% K-Ras7l BEH o= A&
S AU EdWe] HHE de Add dFgle]l oW foyg WS YEhA] o K-Rasell A Al wES
AR, olFew A7) shghE So¢t 7a7b Nutlin-39F 2] K-Rasel A€ %

dehiA gethe AS A .
A4 Eab7h Aok AL AFH

| e 5o) IS sttt

371 33E 505 EAW] pb3 FQl MI/WI-pb3 S Z2EE MDA-MB 468¢]2te 17t Fdsd AlzFdd A
< 232 MDA-MBol| 505 A Elste] AAlsH =" EF9 AdE el 18

Uaoze Edwo] ps3el e el A

N

F5
o= iz dgiv] 5090 o2 = oY) Nutlin-3°]
(DMSO st fdzke] wen] (DMSO & &2 Ape] wE
4=} | control) contorl)
OpM 5uM 10pM 20 M OpM 5pM 10pM 20 M
p21 1.0 13.5 25.9 31.3 1.0 1.4 0.9 1.2
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A7) 33E 509 Nutlin-38 p53 S wold ¢hAZF MDA-MB 468¢] A HPLS o 507F HE Fo A vt th
o] p2lo] WHEEE AL T F JAvh.(E 23 2 F 5 F=x). o A= Nutlin-3= EdHo] p53o] Y&
) Bl ARkl p2lel olf-# PSS 7A A HEak= wbd Aby] 33E 5ox p219 A4S F-X=3He] Nutlin-

39 A FgFHo] oS ERAT
<Ago 5> WA o|F o] (xenograft) 1F

1. A&

H] g4 vh9-2E Daehan Biolink Co. Ltd2%E FYatar, 2= 2 9 x4 27(20-23T, 1247 9/ 124
gk F7D sl A AFAIF AL, Eat Holet B AfEAl FEEdth. 25 &, HFA vk (n=2D) e 54
FAE EE A549 AEES 1 X 10 AT AESAT. 25 3, 7 282 3709 MBIEoR o] PBS,
10mg/kg H=+= 20mg/kg®] SoE IFol HHA 1057 < 54 W= T, ASES AET. FEAE

o R FEREN Y 5 L Aol ukeh Faw o),
2. A3 A

T 249 o], 10mg/kg®t 20mg/kge] 50°] Aol oJa Fkell ofg AlgEo] AehEl WA PBS Aol A= 10
F T AEEC] 50% olakrt HAa, E 250 yERd ukel o] 50 A TlAY FEE AL AMESE REO
AZAH AT, S E 267 Zo], AT Tay SFE FA wE FAAQ Y o) AAs #AEAIA
Xt 3H7] & 62 TFe AR F JeEy EHE sokgk Aol
F 6
T4 79 T 10 mg/kg 20 mg/kg

s 1 (death) 0 0

2 1 (death) 0 0

A% 2 (1/2 death) 0 0

A.C 2 3 (regression) 2 (regression)
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EEH2
* HepG2 A543  MCF.J 5 EV P53 P53+siMDM2
€ = 4
- b Rss HK N H KNH KN
Mt-K-Ras - + . # .+ 2 G
p%3 | ———

====
actin =1 PanRas I:I
F“_l actin I——l

P53 PC3

MT-K-Ras MT-K-Ras
]

WT-K-Ras Mt-K-Ras

actin | — p53 |——— —
===

actin| =———— — ———

G,  Wtp53 P53-175Mt ; ALLN
- WTMT - WTMT P53 . o+ 4+ . % %

Keras - WT MT - WT MT

P53| - = - | —
p53 === -
actin=|
actin |-—--~--.._ _|

HCT116 p53-/-
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= x 2 Snail - 1 2 1 2 (ug) Lu3 8%
i . 85 &5
Snail p53 |= b
lon
FLAG-Snail actin | ql :| Snazl g
pS3 SiSnail - 5 10 - 5 10 (ug) actin E
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Actin p21 - Snail [§
s E EV Snail p53 Snail+p53
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F HCT118 Snail
EV  WT-p53 p53-46A p53-175 3
Smail - + - + - + - % p53 .
953| i~ | 3
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—_— DAPI
actin | = == .- . - - .~
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K - K
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EHY
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A P53 - % + . + 4+

K-ras - WT MT - WT MT

actin I—-———dl

C. uo12e PD98059
pi3 - + + - + %
K-Ras - WT MT - WT MT
P53| - -— |
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p53 — —
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A. p53
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WT MT WT MT WT MT (K-Ras)

actinl-- T e ey v —I

€.
4 6 8 (hr)
SnaillK-Ras - + - + - +

E.
12 18 24 (hr}
SnaillK-ras - + -+
o= =]
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Far-Western Far-Western
GST nucleus
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D ____GST _ GST-Snail .
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Ab49
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. 1
Sl S S S - @i-;-@*w‘oée
Chemicals (100 nM)
B : ;
14 . chemical screening
04
035
N Candid
o andidip=il
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0
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actinl"-"’" --n---—l

PC3

Pumal-- ....________l
E:
actinl"_‘——-—-—.__l

2 3 9
fa et

1 3 1 3 (hn

Chemical -

Con

o Iﬂl
A549
MKN45
actin : == o I

.
&£
#9

_34_

ZIHSd 10-2012-0046129



H11
A 2 3 9
0 0.01uM0.1uM 1uM 10uM 100uM B
M 01360136013 6(h)
- -
: actin b=
- = —
-
3 A549
2 I
control 2 3 9
c

MKN45

% of apoptosis

48 hrincubation with 0.1 ul of chemicals

‘L[]

o

0 _ >
Ab4g

AB4GH3  MNKAE  MKN45+3
0.1 uM of ferulic acid (24 hr)

_35_

ZIHSd 10-2012-0046129



EHI12

EV p63

A — —

EV K Snaill EV K Snail
p53 -
actin |_" |

HCT 116 P53-/-

5 [

Pan-Ras

p33 IEll HCT116
]

Pan-Ras

D Control ALLN/MG

p53

B K-Ras WTMT - - -
FLAG-8nail WT 28A 65A

p53 -_— - — —

p53 | -— |
[ organelles

actin

p53

T —

actin | -

p53| - |

FLAG-Snail I e | Cytoskeleton
linsoluble

actin I

| —— o — ._|

E

p53 DAPI

p53

P53+Snail

DAPI 290

Hpuso
WA LNMGT32

80 ]
70
80
50
40
30
20
10
0

%o of p53 positive cells

EV Snail MDM2

PC3 +p53

_36_

ZIHSd 10-2012-0046129



A P53 (NES)
EV EV K Snail Snail - +
P53 (NES) o

==
F

Snail

LMB

E cyto memb nuc media
Snail - + - + - + - +

P53 (GFP) .-.b -

ACHN | == o ——

Lamin A/C Ej
H2A.XI —— I

GST-Snail M pull down

F

_37_

ZIHSd 10-2012-0046129



EHIY
]
3
A Noc B © =
5 3 =
Kras - - - + - - - % £ = E
Snail - -+ 2, 2

- - - + -
P53 - + + + - + + 4+
- ——
™ = i [ ]
Sl I G B
actin |\-._-||_ -—— _.l Noc
act'ml-__. I

C control Noc

Aph Aph+Noc
K 8 - K 8

D

p53 |— ——— |
i [

q:

GFP-G3+EV GFP-p53+Snail/K-Ras

]

@

80
gEv
70 F M Snail

60
50 F
40
0 F
20 |

F
g. )

GFP-positive cells/200cells

control AphiNoc LMB

_38_

ZIHSd 10-2012-0046129



EH15
= A549 MKN45 = 1w &
A E B 2 =
‘S His-p53(M) His-L His-p53(M) His-L i & oow o
£ T24124 124124 = Bp3 52T 82 g
- — © o mm
His
actin
His -
A549 Capan-1
PMSF PMSF+BFA PMSF PMSF+BFA
D
w = G8T- £ GST- £ GST- £ GST-
é = 2 Snail ps3 £ snail ps3  § Snail p53§ Snail p53
* o T —— — G ——
E i TNMCNMEZNMCNM TNMCNMENM CNM
053 is+GST =4 .
His
aoas  HistGST i
E actin | T — =i
WKN4S ¢ A549
n - o = a
@123 5 g
HumanAbl - i e -l

Human Abl |
GST
Normal
- 65123 4567 8910 11
HumanAbI — I
GSTI ---I

GST |m—u¢|

_39_

10-2012-0046129



_40_

=yl

351 10-2012-0046129



ZIHSd 10-2012-0046129

cholangioma HCC

AN 1T 2N 2T 3N 3T 4N 4TSN ST6N 6T 7N 7T 8N ST ONST1ON10T 41 2 3 4

0.4 0.6 094 BK (ng/mi)
4 | (
control :! ) L‘

N
_ :l CBD (3,4) t ) B
" E CBD (1101? ‘ D Tissue media
(==
===

Hoe & 28
Tissue lysate P53 ELISA

cholangioma HCC
AN AT 2N 2T 3N 3T 4N 4TSN STGN 6T 7N 7T 8N ST ONST1ON10T 1 2 3 4
Anti-p53 ADJF == Te———— | [

His-p5§ p—— - I-—----—-

cholangioma HCC
AN 1T 2N 2T 3N 3T 4N 4T 5N 5T6N 6T 7N 7T 8N BT 9NST1ON10T 1 2 3 4

msnand = — -~ == — gl g -]
| P —

EH]8

E.

N NN1234 56728 910

Human Ab | =

FEEEE——

-
I

GST-Shail |- - S e T B

N N N11 1213 1415161718 19 20
Human Ab . " - ~"-‘1
.

GST-Snail | esesesesesessreseseseser®

NN N 21 22 23 24 2526272829 30
Human Ab |* - == e=ifa -, -.__.._._1

AT  —

_41_



endocytosns

Snail Ab

‘ /mgenc K-Ras

EH20

{ps:

c 5i 5 5k 51 5n5m S50 5p 8 7b 7a 6a 6b

PO3 [T e e i | | S —— .
P21 | - - ‘ﬁn__
HCT116

(fold)

5 p53

4

3 -

1

0 I LI_-_IJ_._ I

5i 5k 51 5n 5m 50 S5p & 7b 7a 6a

(fold)

8 p21

o N & &

_ 1.

¢ S5i 5 S5k 51 5n 5m 50 5p 2 7b 7a 6a

_42_

ZIHSd 10-2012-0046129



ZIHSd 10-2012-0046129

7a 50 ¢ Nutlin-3
p53 e

GST-full down assay

"l On
- % [ Nuting

10 - ﬂ
g - & 5l

D 54020 5 4020 5 10 20 0
¢ B Ta  Nulind ¢

5400502054020 0510205005100 (@M
50 Ta Naind ¢ B  Ta  Nuflind

AS3 HCT 116 MKN4S

_43_



15: -
10 -

% of live mice

p21

10 20

AS4S ip Injected mice

== PES
== 10 mglkg
== 20 Mk

& B 10
Weeks (from chemical injection)

Nutlin-3

— 44 -

ZIHSd 10-2012-0046129



_45_

ZIHSd 10-2012-0046129



weight (mg)

-
(2]

10

= weight of nude mice

Cell inoculation= -1 week

—¢— PBS-A549

il 10mglkg-A543
20mgfkg-A543
PBS-MIA

== 10mglkg-MIA

l === 20mglkg-MIA

1 2 3 4 5 6 7 8
Weeks of inoculation

B. 8 weeks injection

10mglkg o

20 mglkg |

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

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

1

KopatentIn 1.71

1

393

PRT

_46_

10-2012-0046129



ZIHSd 10-2012-0046129

<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 Gln 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 Gln 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
His Leu Ile Arg Val Glu Gly Asn Leu Arg Val Glu Tyr Leu Asp Asp
195 200 205
Arg Asn Thr Phe Arg His Ser Val Val Val Pro Tyr Glu Pro Pro Glu

210 215 220

Val Gly Ser Asp Cys Thr Thr Ile His Tyr Asn Tyr Met Cys Asn Ser

_47_



225

Ser Cys Met

Leu Glu Asp

Arg Val Cys
275

Leu Arg Lys

290
Lys Arg Ala
305

Lys Pro Leu

Arg Phe Glu

Ala Gln Ala

355

Leu Lys Ser
370
Phe Lys Thr

385

230
Gly Gly Met Asn
245
Ser Ser Gly Asn
260

Ala Cys Pro Gly

Lys Gly Glu Pro

295
Leu Pro Asn Asn
310
Asp Gly Glu Tyr
325
Met Phe Arg Glu
340

Gly Lys Glu Pro

Lys Lys Gly Gln

Glu Gly Pro Asp

390

235 240
Arg Arg Pro Ile Leu Thr Ile Ile Thr
250 255
Leu Leu Gly Arg Asn Ser Phe Glu Val
265 270
Arg Asp Arg Arg Thr Glu Glu Glu Asn
280 285

His His Glu Leu Pro Pro Gly Ser Thr

300
Thr Ser Ser Ser Pro Gln Pro Lys Lys
315 320
Phe Thr Leu Gln Ile Arg Gly Arg Glu
330 335
Leu Asn Glu Ala Leu Glu Leu Lys Asp
345 350
Gly Gly Ser Arg Ala His Ser Ser His

360 365

Ser Thr Ser Arg His Lys Lys Leu Met
380

Ser Asp
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