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W

5

A3 o] G oA,

[0077]

L

b 7S

H

k<)

Tadet sHHer 4

Qld

ool A, <

2, R -N(CHy),0 T}

§) Aoz R -SCHolth.
A3 o] FHdol A,
A3 el G ol A,

A3He]

[0081]
[0082]

—
(=
o
(=
=
=

[0078]
[0079]

bk

g2

Tadet sHHer 4

L
o

3

il

Q)
=

oel

o
A=

—

pe
i

1

o

3}
s}

I

o

<

= K
1y

(

)

A3 el G ol A,

[0083]

b ks

g2

Tadet sHHer 4

W

5

A3 el G oA,

[0084]

™

5

=]
FLI1, ETV1, ETV4, ERG, ETSI,

[e]

A3l FHdol A,

@) Ze.

[0085]

TR

B
%

ETS20.2 +4

=i}
=

3T -
Jin SR Y

, Al

ol
ToR
P

i

B3
BIN

—
)

L

\:IL 7}-0

k<)

Tadet sHHer 4

ME= A H(in vivo)oltt.

A3 o] G oA,
=2,
A3 el FHdol A,

[0086]
[0087]

= A 9 (ex vivo)o]tt.

3=
-

Qo= A

K
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NS5

e
=)

R3

R4

R5

R‘M

R13

[0089]

skekA (D

[0090]

o] A&,

[0091]

fupe] ofv

S

. Cis &4,

[0092]

<

A

A

el o]

[0093]

/‘], _C(:O)NHQ, _N02, _NHz, _OH,

o)=L
=

15

9 -SRE T4

15

-N(R s,

“NHR),

}\], _C(:O)NHz, _N02, _NHz, _OH,

o) =1
= 1

Cl*ﬁ

4,

220, C

13
=

[0095]

—SRME :rL/l

=i
=

15

-N(R s,

-NH(R™),

R

[0097]

T G A o)L,

, —OH,

[0099]

[0100]

n<

[0101]

3ojm; H

L
L

1=

P

[0102]

Ed X~ (trans)® T4

m
=

AE Al ~A(cis)

[0103]
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

ZIHSd 10-2016-0065986

Zo

tio

RLRL R, R, 2R % sht oldel MR, NRD., 2 R 7HE 2orre duse A

A4de] FddolA, ditdor HALH (S, Edol gld oo du e FHde Sydor FAj U
3) Ao=7, R Leu, Leu-Asp, Leu-Asp-Ala, -CH,~C(=0)-NHCH,COOH, -CH,-C(=0)-(CH,)C(CHs),,

| [VaVavaval
0=s= o
R HN COOH
A
2 o8 FAE ForFE MuH)

Aol FRolN, AuHoR AgH=(Z, welo] HAH oo AW wE FHs HPHo AF b
3 1
= R

) AoR, RS -NIR'), -NR )y, @ -SR ZHE Mg}
Aol FHRAIA, Ao R HEHI(Z, B Feld oo dvl i THde} EyHoR AR A5
&) Ao, RE -N(Cly).0lth

) RoeZ RS -SCH;oth

ko2 AEE= ASHANA(S, EHol 3 doo dvu e T Syxoez A s, 33
2] 19 3FES ¥ et o A= AT

Asdel] thak A1e] FHA dojo] B Eld Feold mE dw % T H&" 4= ok, =3I, A5
ol 3t Al1e] FE9 Qoo EAS E=grom HYd 7|AE thE T REA e AFog oy
Ao rE AF7lEsld, odFE B9, U, &, B A B I oA FHds d¥oem ke REFHo=R A
gk 4= ook, w3, ASHe] tidk Al1e FAA oo EAL v dW TE Fddd gE] dudel s
3 ootk #Y oo gdW EE FTHAE wrE 9y £E T FES o]&sle] FyE F£ 9o
W, 3EEe] ¢leoje dW il FHAE ErE AW wE A W ARREEE A" 5 ).

12 NSC6354379] 72 B 54 FAHACl i Aty 725 et
Rilss

T 2% YK-4-2799] &% 7S Q% oAl AEFS e

w

ay ThFEk w59 YK-4-279 2 PT-1-33¢] tjdt TC71 ¥ TC32 A|Xe A& A agizo|t}. & 3phe The
9] YK-4-279, PT-1-33, 2 PT-1-559] FTC71 AlEY A A a2gZolth. & 3ce U3 sr9
-4-279 2 PT-1-1239 3+ TC71 M Eo] A=A oA 18 Zojt}.

% 4% YK-4-279% A e]¥]al RHA, EWS-FLI1 %=+ & 9 d = 3% (co-precipitated) TC32 A F2f &4
|l Ee W B2 dud ARzle)r.

% 5a WA 5g thgd TR okEol o3 RHAC] thEk EWS-FLI1S] A JAES 43 ELISA 44 4e &
s} W% (optical density)e] Zza]Zo]t},

=N

o o
o
=

o

6a 2 6b=

% 6b¥ NROBL ZZWE|o] thE EWS-FLILS] A% RIS Z43 FAFA 244 g R
okgol g goia FA kAl (luciferase) 4 ¢ 2

WA A9 tehie ol

T Y

_22_
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3

= %= 7i+ NROB1 Z =X E o] thdt EWS-FLI1S] A oAlE FHA3 FA| A A EAA] st 529
TR okge gt FAFH A &S e

T 88 o fAA WAolE Q| H o] A9 cBioPortal S YEFTEH.

T 9% YK-4-2797} Biacore T100 7]7]ollA SA9 AAF A8 9+-$Exo|x ZhzF 11.7 pM 2 17.9 uMe KD
Z+= ERG 2 ETV1e] AggHe ekt

T 108 GBM MEF7F YK-4-279 7= ##H s FLITS A A RS vl Ad: S-FLI1E a3z H1y
BR A gxToEA xFHE £9 %f(Ewmg sarcoma) TC32. FLI1¢] o|A4=7] 50, EWS-FLI1¢] &A=7]
68 kDa. 3F¢k: 1050 % "= HAARY] =,

118 AAF w9} w3l FLI19 GEMM Ztad e vjeldith. RNAE
2 Fg 2RO RHE FEEJY. EAF(hybridization) °©]F
olx GiF ¥ 2ol ol Hf-oA A3 TS UERATH

Za 2 FARoR Hygy vpgxo A
¥+ 3Hnormalization)¥ FLI1 ¥#2 A3}

m k=S

UERATE. QIZF W EAEZFA FLITC] Bigh We] A2 gtk Uiy 5 A5 AlER
A AAE HERATH40x thER=).

% 13a 2 13be (S)-YK-4-279 = AR AE o] &3 3UTFe A7 A U H(regression)S HYS
LEbdtE, = 13a: 400 mg/kg BHEHE EE tEw oz A ES 2 k-2

(300 mi) 0% AlZste], vhg-sg 39 Bk, wle] F Rojrom R i FES AN E 13 F
A% AP HE FNE B,

[}

% 14 ERGZF HlYF Ho] E k& Yo7 o]o]X = EMIE &A3sA7]+= ZEB1 ¥ ZEB29] WS %3S UE
=

% 15% ERG 9y Ay A og A5 A83tE YK-4-2795 vebict, BAE A %3 ERGE Biacore CM5 mlol=L
2 AR, SPRA| o3 A AdstE 8719 thE YK-4-279 E%E(0.1-50 pM)7F AAHEYT. A A

KD+ Biaevaluation &AZE o] & o]&3lo] AALEATH

T 16a 2 16b% YK-4-2797} BRG] HAF A4S AAES vEPAT. & 16a: ERG % 1d-2 B|XZE FA|H kA
TAA} FA FAAAE Cos-7 ALY FAHA Al B4, YK-4-279 A 2]i= ERG Sl FIFS v x]A] ot 1d-
2 ZTERY 5“4% A7 (#;p<0.001). = 16b: VCaP AlEE siERG Hi YK-4-279% 48A13F <k A st
ERG 37 mRNA 2 iz 312 deslgdtd. YK-4-279 2] 23} PLAU, ADAMI9 2 PLAT mRNA #&o] 7FAH A
o}, PLAU 4] E$F ZFAE AT,

% 172 NSCLC MEZF7} ERG @S HHA 7S Yepdth, UeRd NSCLC MEF9] F did 88E2 PAGEE
F3 =skih. Izt ERG d@uide %éﬂ_% -ERG FAE o] &3l dad EEHS T Felsdvdd).
B nAE dFd Folxtt., Y3 wld 298 ~EYH(stripping) L F-we-dd Az FA3 o
= A-EXx9E8te] gl (s

% 18a 9 18b+= ERG Tdeo] EMT »IAE FE3S yepdnt. H358 NSCLC AE= 1zF ERG @S ¢538}3}7]
238k cDNAZ FAZAANHT. Z=71= ERG 4TS a8l EX"oR HEHJTH(E 18a). AAZF PR #4&
ERG 2& AﬂLoﬂH ZEBL 9 FOXC29] & wrdo] yehas =2uiivh(E 18b). dIo]El= 18S RNAOY thale] 74
Tr3tE = Wl(empty) WEZ FAZAH AﬂEOH gk vl (fold) =24 EAISATEH

= 19+ YK-4-2797F NSCLCAlA EMTE AIgS vebdtl. AB49 AEs= S7kd TGF B ey s/ 7ZEB1 H
7

FOXC29] %2 o] 23S yekllal, YE-4-2799] &) ERGZ}F oAl $HA| Zad x5 vellifdv. dlolE
= 18S RNAel Wisto] FEste & ZF o] dEas vro] Hi(fold) 2dS 7 Jﬁ}%q

uS HAl7] Pk 7AE e Ul

sh7]e] A 9@ FddE AAMEA AR dhe] AR dAIHQ] FEHAE e, GdAe 1 Hee] x2F
Hie B odgel vl vy 9 wiAo] 9ok S A Aotk wmEkA, B dAZQl Fdde] die] &
o] ME Algsle Ao & FFF oA = <t

3,000 7o #2 EAEZE FAE NCI/DIP ol gdlE W Zgk~% 39 (Surface Plasmon Resonance)< ©]
§3to] EWS-FLI1 ZAgel sl ~=zeldstit. 358, NSC6354372 F7F A3t 2 F7F AFE 9% 243
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[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

ZIHSdl 10-2016-0065986

FHZ A= 1), AF¥ FA A (analogs) o] Al Alg= FollA, YK-4-2797F 71 &A4o] UAATH =
2). YK-4-279% 7164 o= EWS-FLI1 % ESFT A2 & AATS Blom, 7b2akA-3(caspase-3)°] &4 F7}
= oF7]%tt}(Hyariye N Erkizan et al. A small molecule blocking oncogenic protein EWS-F1I1 interacting
with RHA helicase A inhibits growth of Ewing's sarcoma. Nature Medicine 15(7) 750-756 (2009)). &
o Mg FgE 2 AN, UEA wEAEE, 9@ FLIL, EIVI, EIV4, ERG, ETS1, % ETS22 TAHE
29 AuE BIS A48 Tshe 458 TSt g 2 A9e Ams] 98 odw ByE
el #e Aolth,

iR el

o, r—u N
oo [0 o

Boo| Ay AEF} A F83 9= Wy 2 2AELS Int. Pub. No. WO 2008/083326; U.S. Pub. No.
2010/0167994; U.S. Prov App. No. 61/623349; % Int. Pub. No. WO 2013/155341c] 7RAIEH, o] /AAHE&ES
I AAE ggs] FxE L.

ool

11 12 13 14 15 a b

wole A42®, R, R, R, R, R, R, R, R, R, R, R,R,R,R,R,R R, R 2 99 7=
Agglo] AAlE Yol B-2E = 9= X3V (substituents)ES YERTH RV X 3=
Fe SE Atk % oY RE edsE dem AwWsE 4%, vAE pl 2 Axe A
(cycloalkyl), o}H(aryl), dlE|Zo}H (heteroaryl), T 8|2 A]Z (heterocycle)S 3

o], AF gol, MR719 R* 2 R'o] "gAGE" Aow TARGE, o) Fo] waE @47 st
Az FhAom Agets AL oJuak:

N T

\Rb
28717 dE R o R X EE" AoR JeHud, U XA FAU 1 o]t AAjE XIr|R X
F ATt wRTMA R, 287 ]7P i]%ﬂ A AU AFE" HoR y|EE wo) XFECY, X3U|E 1 o]d
AAE A3 2RE AeE ¢ ok, AAE AZ77F glE A, AAE A HeR XFE" Ee "X 3"
2871 YZ(alkyl),  EAd(alkenyl), <7< (alkynyl), AlF2UZ(cycloalkyl), AIFZLAH
(cycloalkenyl), AlFZL7)d(cycloalkynyl), ©oFH(aryl), slElZo}H(heteroaryl), dEH=ZL =
(heteroalicyclyl), ol&Z (aralkyl), &g 2o}l (heteroaralkyl), (FlH LA EE) L2

((heteroalicyclyDalkyl), 3]=ZA](hydroxy), E.E% 3| =22 (protected hydroxyl), <ZA](alkoxy), o}¥
L Al(aryloxy), ©Fd(acyl), WZE(mercapto), YZE] 2 (alkylthio), o}HE] L (arylthio), Al°o}=(cyano), &
Z 7 (halogen), 27t d(thiocarbonyl), O0-Z}}FE(O-carbamyl), N-7PF(N-carbamyl), O-E]27paF(0-
thiocarbamyl), N-E]Q 7} (N-thiocarbamyl), C-o}7]%=(C-amido), N-o}F]X=(N-amido0, S-AdFo}n|=(S-
sulfonamido), N-A3¥Zo}u| %= (N-sulfonamido), C-7}F=A](C-carboxy), X3 ¥ C-7}F=Al(protected C-carboxy),
0-7}& 2] (0-carboxy) , o] A AJo} L} E (isocyanato), E] @ Ao} E (thiocyanato), O] AE] QAU E
(isothiocyanato), UEZ(nitro), AH(silyl), Al d(sulfenyl), A d(sulfinyl), A¥H(sulfonyl), &
27 (haloalkyl), = Ld=A](haloalkoxy), ET e XY (trihalomethanesulfonyl), E@uetdEoln|x
(trihalomethanesul fonamido), ©}9]x=(amino), T¥-*]F¥ o}v]=(mono-substituted amino) % ©|-X3t% o}
" %-7](di-substituted amino group), % °]&59 H3IH FEA(protected derivatives)ZHE z}Z} 181 &
HAoZ MEE 1 oo #Er|=2 XFd & oo ovlgr.

pud

o

Bl ARgHE, "a" B "b"F A5 "Co A G € (alkyl), €9 (alkenyl) HE= 27 (alkynyl) 7]l

A EA Ax 22 JEAY AEF29Z(cycloalkyl), AFELAd (cycloalkenyl), AFEUIY
(cycloalkynyl), oF=(aryl), delZo}H (heteroaryl) T slHZ LAl ZH (heteroalicyclyl)7]e] Lz ol A
g dxte] 5 vehdnh. =, €4, 4Ad, d71d, AEREe 3, AERLALY 1, AERL7
do] mg, ofFel mg, s RolHe 1y ETE HHEIAFH (heteroalicyclyl)e ZEE "a" WA "b"Y
B QxS x84 o), wElA |, ol Bof, "Co A G 2" 7IE 1 WA 4 1Y BAE TR E

7], & CHy-, CHyCHy-, CHsCH.CHy—, (CH3).CH-, CHsCH,CH.CH,—, CHsCH.CH(CH;)- % (CHy):C-& 9w}, &, &
Ad, &71d, ANSZLZ, ANEZIAE, AE2L7|d, oY, dHZold T FHZ LA EE 79 #AT
o AgHE "a" 2 "b"IF i A, olge AojolA Yed P W HAAUE /e

=
2E &

-
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

SIHS31 10-2016-0065986

| AFSE, " (alky)" S A4S ESHE(OF Ei AE ATl fE) WS 4018 e 44
oRAY walsa Az BE Ao, 2vE 1A 20 wa 92 (e e, "1

2 o), "1 YA 20 Ba A 1 9 ,
= AU/ gushe, A w97

{o
B rlo 1“‘;‘ [

Shodo X om o o

A, 3 a AR, 5, A 20 gh 948 2Pl THE &
AEA 2 ASE B Aot o AAe EAldl AFEHY F Atk BAYE B 1A 10 B
AE e F7 As)e] sl 4 vk BAE EE 1 UA 6 Ba A48 2 AW 24D 5 A
FEO GUI)E CC DA ol = olsh fAE A4E S k. WA @A, o0, 220 24

AbE el sk WA vl JRe] 'hA AApE EAIEHE ofnletar, = 4 AFES w9 (methyl), " (ethyl), X
2 (propyl), °©]&-Z2Z(iso-propyl), n-F8(n-butyl), o]&-F=(iso-butyl), sec-F€(sec-butyl), =
t=-Fd(t-buty D ZFH HdeEct, A¥FHA 4A7]= D (methyl), o€ (ethyl), Z=ZH(propyl), olAarzd
(isopropyl), F"(butyl), °]&¥®(isobutyl), t-FH(tertiary buty %(penty ) 2 A (hexyl) & E
gett, oHAoRmE o)d AgEA FEvh. EAV]= X FEAY H] ]?}% T At

o] AgHE, "dAd(alkenyl)"S FAE e XY w@slgs AE Yol 1 o]k o]
AA7NE 9uEt}, dAE7= XEEAY B
Boo] Ahgd, "d7)d(alkyny])"& FAHEH = B
A7 712 oujEitl. d7d7E XSEAY v x8E 4= Qo).

o
i)
o
o
Bl
i
2L
i

o
i}
ol
¥ ©

U

3 AFS Yo 1 o)Ak Ak AgrS

el
n
EL
rr

) 9d- £ gE5- A
] (fused fashion)© 2
3 UA 8 dAE xeE
71+= A EFEZZH(cyclopropyl),
€ (cycloheptyl) @ A

Jol AbgE, "AF 2 Y (cycloalkyl)"S 3] E3}E (9]
sl 318 Al~'S ou|eitt, 2 oo mElR A
A 4 ok, AFELA7]E 2(E) U 3 A A

= ’\]%E%}’éﬂ—‘é A=A v XEE 5 vk, WP AA ANERYZ
AN EF2RE (cyclobutyl), AZF=23E (cyclopentyl), A|ZFZEA
F2 L8 (cyclooctyl)S E3bsl), WAl o2 L o]d AFE A =

oL T
1>

o/\
(@}
<
(@}
o
=
@D
>
<
2>
il
fi
e

2o ALgH, "AF2L A (cycloalkenyl)"2 1 ool e W 1 o] o5 AFS £ =
ts- AlEY gslga 18] AAFEE ougt); o]de] olFAfte]l EAEtE AR, ol AY¥S EE 1F
of Ax A3 vAAZE (delocalized) Fo]-HAF A28l (pi-electron system)S HASH 4= QQup(2E X o

z el , e &

of o ule} Z2 "ol (ary)"Y F ). 2 o] R FAHE A
¥l Wl (fused fashion)o2 37 AT 4 v, AIEF2IAD7] AFHAY v X34

Boo| ALgH, "ANFEZII)d(cycloalkynyl)"& 1 o]Ake] e U 1 o]Ae] A= Ade ¥l dd- EE=
- A EY vB35a 18 A& ouidit), 1 o] A Adte]l EAEE A9, AT Age &
| 23 &3] vjHEAstE Fo]-HA} Al=ES FAHTE 5 gl 2 o) 1R FAHE F =
WAooz s A = Qv AIEREI|L7|= AZHAY v xgE ¢ Qo).

[¢]

2

e

doll AREH, "ol (ary)"2 RE 3;Ed ZHA 43 ulEAStE (delocalized) Tho]-F A} /\]i\.Eél(pi—
electron system)& 2ZtE JFRA]ZE (carbocyclic) (BRE ®4&) ExAlZ¥ (monocyclic) X HEAZE
multicyclic) Wek% e8] Al~%l(aromatic ring system)(+ 7R 7}RA|ZE agl7b gshy 43S lvo}*
FFE 1 A2"S XT3RS oujgitt. ofH Yo A whA dXe] = dEtE F vk dE E9], ofHY)
T CCu o7, CCop °oFE87 EE G ofE7ld 4 Arvh. oFd7]9] o= wlAl(benzene), W&
(naphthalene) % oF=dl(azulene)S EZtattt, olol A=A et otd7le AFHAY ASHA FS F
=

Ho] A-g#, "slE| 2o} (heteroaryl)"S 1 0|49 dHEYA, = AL, Atk H
HA e Ba oo dAE xFele ExAEY B HEAEY UEE 1y A~
o]-HA NAES zt= 3 A|l2E)S ou|dtt, FEEorE Y ng(E) el DAY
oS 5o, sHZolH7E 1(E) el 4 WA 14 79 4=k, 2 (E) el 5 WA 10 79 dxF &

b
o
on
T
S,

0 =
ol
=
rE
=2
o
i, N

2

Hor

n& o

& g

£

m@
2

7
pass
o

r
N fo o ROR
o & go ™ W

) Wlel 5 WA 6 7l dAE 2ge 5 Q). E=g, 8o "slEl R ol (heteroaryl)"S 1 o9 o}
91 ool FuHRetd 1ol B2 7 e ag, EE 2 oo IHRold aErt 1 o] sehE A
Tt §FE 1y Axws xFsv. sH=Rold mEel o F(furan), FeF(furazan), H
(thiophene), WZE] 2 #(benzothiophene), X &&}zl(phthalazine), ¥ & (pyrrole), SA}Z(oxazole), WZS
AbZ(benzoxazole), 1,2,3-2A}tjo}#(1,2,3-oxadiazole), 1,2,4-=A}t]o}(1,2,4-oxadiazole), EJo}E
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[0129]

[0130]

[0131]

[0132]
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(thiazole),  1,2,3-EJo}t]o}Z(1,2,3-thiadiazole),  1,2,4-E]o}t]o}Z(1,2,4-thiadiazole),  HWIZxE|o}ZE
(benzothiazole), ©]¥|t}Z(imidazole), WMZo]W|thZE(benzimidazole), =(indole), AT}Z(indazole), ¥k
Z(pyrazole), W%y z}=(benzopyrazole), ©]%AtE(isoxazole), Wl Zo]&AlZ(benzoisoxazole), ©]A&Eol:
(isothiazole), E=#o}&(triazole), WIEXEZo}ZE(benzotriazole), EJo}r]olZE(thiadiazole), HEZZE
(tetrazole), I (pyridine), I} (pyridazine), v W(pyrimidine), FZFZ(pyrazine), F&
(purine), XE|F]d(pteridine), FHEH(quinoline), °lAF+=H (isoquinoline), FHAUZE#(quinazoline), 7=
2 (quinoxaline), A& ¥ (cinnoline) @ Eo}d(triazine)S FEg3sl, olo A|FH A Zvl. e 2ol
715 ASEAY XA s 7 AT

ool Abg&H, "alElEAEH (heterocyclyl)" = "dE| 2 A|Z D (heteroalicyelyl)" 3-, 4-, 5-, 6-,
7-, 8-, 9-, 10, HA 18-YAH(membered) F.:=A1E¥(monocyclic), HFo]AlEE (bicyclic) ® EgAEY
(tricyclic) 28] A|&=®E ou|star, 7|4 1 UA] 5 719 FAHZIAE 7142 e g4 IAELS g4 4
7] 1] Al2="S P, FH 2 A S (heterocycle), 22y, BE 1gd 23X ¢4xd38] vlHAAsE Fo]-H
A Al~Eo] A gFE WAoo R YX|g 1 oo Exst AFS Mudor X & vt =LAt
(B)& A, 3 9 daE xgshy, oo AgEA] e &4 o]99] Yot} sEREAIES FEg 1 o]4d9
bR d (carbonyl) H+= E]27bH d(thiocarbonyl) #57](functionalities)E 2 4 i, GoJstr] fs)
o Z%(lactams), & (lactones), AlEFY o|u|=(cyclic imides), A|E¥ E|L2o]n=(cyclic thioimides) %
AlZ8 Flaldo]E(cyclic carbamates)®t #& &A4-Al2H(oxo-systems) 2 E]Q-A]AEl(thio-systems)S X
e 9Tk, 2 ol YR A" AN, e 3 WAeE 3 d3d ¢ ok E=d, HEHE g

o %O

AlEE ol 999 dae 47]8Hd (quaternized) F Atk FHEHEAISE EE AEEZEYAEH7E A3EHA
FAY X2 = Aok, "sEEAE D (heterocyclyl)" EE "slElE2 @A EH (heteroalicyclyl)"719 o=
1,3-t341(1,3-dioxin), 1,3-t]=2H(1,3-dioxane), 1,4-T]=AH(1,4-dioxane), 1,2-T]3<¢H(1,2-dioxolane),
1,3-Y)=-<42(1,3-dioxolane), 1,4-T]=2<%%(1,4-dioxolane), 1,3-=A}EJSH(1,3-oxathiane), 1,4-AFEI(1,4-
oxathiin), 1.3-=A}E]-S%H(1,3-oxathiolane), 1,3-tJE]2(3-dithiole), 1,3-YJE]=¢(1,3-dithiolane), 1,4-

2 A}EJQH(1,4-oxathiane), H Eg}s| =2-1,4-E]o} & (tetrahydro-1,4-thiazine), 2H-1,2-S- AR (2H-1, 2-
oxazine), Z#olM] = (maleimide), FAloln]=(succinimide), BFEH]|FEAH(barbituric acid), E]SHIER|TEE
Ab(thiobarbituric  acid), Y343 27 (dioxopiperazine), d|=<QFE QI (hydantoin), Ts|==2-FEH2

(dihydrouracil), E&#|=Ak(trioxane), &AIS|E=2-1,3,5-E& o} (hexahydro-1,3,5-triazine), oJv|t}Ed
(imidazoline), °lv|thE&|d(imidazolidine), ©]&AFEH (isoxazoline), ©]&HAEE W (isoxazolidine), <Ab
Zd(oxazoline), AFEEd(oxazolidine), SAFEE|T+=(oxazolidinone), E]o}E7(thiazoline), Elo}EH
(thiazolidine), = EZZ%(morpholine), <Al (oxirane), I|HZ T MSAlo]=(piperidine MOxide), ]
A(piperidine),  F#A&H(piperazine), HEHH(pyrrolidine), FHEZE=(pyrrolidone), IET
(pyrrolidione), 4-F]#|#]=(4-piperidone), T etEd(pyrazoline), IHetE#H(pyrazolidine), 2-SATEF
T (2-oxopyrrolidine),  H|Eg}3| =23 (tetrahydropyran),  4H-3 @ (4H-pyran), HEZS|=2E Q¥
(tetrahydrothiopyran), ElQ X =2Z ¥ (thiamorpholine), E]o}2 2% A ZA}o]=(thiamorpholine sulfoxide),
Elolr 2% dE(thiamorpholine sulfone), % o]E2 wlz-§3E FAF(benzo-fused analogs) (& E9],
Wl Zolut}ZE 2] t]=(benzimidazolidinone), BIEZFS| =27 = (tetrahydroquinoline), 3,4-dWEA ]S =
(3,4-methylenedioxyphenyl)) S FE3g3lu}, o]l #|3hE] %] v},

2o AgH, "ol (aralkyyl)" H "olE (&) (aryl(alkyl))" AE7|2A, A7 LZAA(lower
alkylene)71& &3 A€ o7& u|gt}. ofEZe A3 A ¢ ofHr]= XFHAY X3
< g, de WA (benzyl), 2-#d2<ZA(2-phenylalkyl), 3-H€<LZ(3-phenylalkyl), % yZzadZ
(naphthylalkyl)S X3l ofdl AsEA] &=t}

i
RS
§2
o

2o AFEH, "dElZotEZ (heteroaralkyy)" R "sEH2o}H (%) (heteroaryl (alkyl))"& 372X, A
3 ¢ZAr|E S8 dZ28 RS udit}. FHRotE Y AF &AW E oty AEEAY X
g2 s & duk. dE 2-Eldd <L (2-thienylalkyl), 3-E]lUdA¢A(3-thienylalkyl), FHELZ
(furylalkyl), B]l19<(thienylalkyl), S=E<A(pyrrolylalkyl), &9 L¢A(pyridylalkyl), o]&AEH
& (isoxazolylalkyl), B ontt&EHE ¢ (imidazolylalkyl), % °]59 Wlx-§3dd FAAE E2&sht, o]
o AgHEA] F=T.

"(FE 2L A EFE) L ((heteroalicyclyDalkyl)" 2 "(SlElZ2A1FH) L2 ((heterocyclylalkyl)"& A7 &
AA712 Ea X724 A48 dHEAZE xx= U Zy ZFL&r7)E Judt. (JYadenF
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

SIHS31 10-2016-0065986

)° de] A ddd % FEHRAEES AfdHAY A3EA] S 5 . de (HEZS =R-20-v) '

- e ((tetrahydro-2H-pyran-4-y1)methyl), (I d-4-d) e ((piperidin-4-yl)ethyl),
,q 2] H-4-2)Z 2 ((heteroalicyclyl)alkyl), (A Egs| = 2-20-E] 2.9 #-4-d) v €l ((tetrahydro-2H-
thiopyran-4-yl)methyl), = (1,3-Elo}x-4-A) & ((1,3-thiazinan-4-yl)methyl)S E3Fs}L} o]d] A stE A
oF-

o 1o

"Hg <4ZAA7](lower alkylene groups)" ©|E9 Wit Ba YAES T3 BAF 2ZE(fragments) S A4S
7] 9lstel A dAdst= A H-CH-A 27 (tethering groups)o|th. o= wWEA(-CH,-), o= &A(-CH,CH-), =
=W (-CHLCH,CH-), B -2 & (-CHCHCHCH-) & 338k, ofoll AlFd A Fev. AF dAd-d7|= "X&d
(substituted)"®] A9 sfol EAE A7|(5)S 7H Aw LAV 1 o]de] F4AE dAFo=ZN 234

A oh;}

2o AREE, "EFHA(alkoxy) "= A -0RS oWk, o7]4 RS VIl HeH
(alkenyl), €7ld(alkynyl), Al 2

(cycloalkynyl)olth.  &SAle] A
propoxy), 1-HEo|EA(o]ATZE
butoxy), sec—%-5A|(sec-butoxy)
ATt

Yo Abgd, "ofi(acyl)"> XFV)2A, R d(carbonyl)71E T AAE FA(hydrogen), & (alkyl),
dAd (alkenyl), €71 (alkynyl), T ol (aryl)S guidttl, o= T=2U(formyl), ot € (acetyl), T2
=< (propanoyl), WZY(benzoyl), = o}lFH(acryl)S Fg3t}. ofde @AY AsH X IS

A G (alkyl), &AL
23 (cycloalkyl), AlZFZUAd(cycloalkenyl) Hi= AlZ2A7)d
Hx g 55 "EA(nethoxy), ol&EAl(ethoxy), n-ZZZEA](n-
(1-methylethoxy (isopropoxy)), n—%%A](n-butoxy), ©]A-FEA](iso-
te

=3
s
Al
2 tert-F-FAl(tert-butoxy)olth. AFAI= A @EAY A&E A Be F

AT

2ol AREH, "S|EE AU (hydroxyalkyl)"2 S|EFA7]C] o) 1 oo 4 UATE giAE ¢A7E 9
n ek, dAlA S|l EEAIG V)= 2-3] =5 Al ” (2-hydroxyethyl), 3-8 =A% (3-hydroxypropyl), 2-3]
EZ2ZAZ 27 (2-hydroxypropyl), 2 2,2-T]8| == Ao El(2,2-dihydroxyethyl)S ¥ &3}, o]o] A3y A gh+=
ot S| ESAYE 2 XA AR Fs At

o] Alg¥, "g@2d 7 (haloalkyl)"S 2o 2&] 1 o] 4 AR} HAY EA7 (S Eo], K-
& 297 (mono-haloalkyl), t-&2%Z(di-haloalkyl) ¥ Ee]-82dZ (tri-haloalkyl))E vt} o]
2+e7= ZZ 29 Y (chloromethyl), ZF2ZWE (fluoromethyl), HZF 2 ZHWE(difluoromethyl), ETZF
e 2WE (trifluoromethyl) % 1-F22-2-ZF 22" (1-chloro-2-fluoromethyl), 2-ZFL Zo|AFE(2-
fluoroisobutyl)& X3, olol A=A gkert, F2 LA X3HAY X3HA &S + ATt

Eoo] Algw, "stz S Al (haloalkoxy) "= 2l o) 1 oo 4 Ax7F gAY IFAV(S, R-g
2 A=Al (mono-haloalkoxy), T-Z&=A](di-haloalkoxy) % Eg|-g&2U=A|(tri-haloalkoxy))E <|u|3ic},
ol gk 287 = stZ v & Al (hloromethoxy), ZF 2 2= A](fluoromethoxy) , OZF 0 2w EA]
(difluoromethoxy), EYZF 2 Zv|EA(trifluoromethoxy), 1-222-2-ZF 9 2w E A (1-chloro-2-

| e, FRAFA

fluoromethoxy), % 2-ZFQ Zo]|AHK-EA(2-fluoroisobutoxy)E X &35}, o]o] AghE X
= AFHAY XA FS 5 Q).

o] A}gE, "ol & A (aryloxy)" E "o}HE] @ (arylthio)"s RO- % RS- 9u|sln, RS #Hdy} e, 1
Yy ol AgHA] = ofHo|t), olHSAl B olHE = B XEBHAY XA & 5 9.

"M d(sulfenyl)" T "E]2(thio)"7]+= "-SR" Iw& 203, RS 44 (hydrogen), €Z(alkyl), <¢A
(alkenyl), 2719 (alkynyl), A E2 4 (cycloalkyl), AlZ 247D (cycloalkenyl), NEzd7d
(cycloalkynyl), o}&(aryl), @lH|Zo} (heteroaryl), dEIELe|AZH (heteroalicyclyl), o}&Z(aralkyl)
e (JddzLdgrZZ)d A ((heteroalicyclyDalkyDd 4 Aok, Aude A& AY XX & F
gk, o "My d(sulfenyl)" = "E]Q(thio)"= -SRZI(EZ RIF F427F old A$ "ElIHE
(thioether)& 9u|sl=) ¥k olyg} -SHZI(ES "EH & (thiol)"71E& Yulete)E X&), olof A== &
=t}

"Au)d (sulfinyl)"7]E "-S(=0)-R"71E ¢mn]sta, RS Audo] dia] AHoH A} HdTd 4 vk, Ayde
A ALY X2 A] & 5 9l
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]
[0153]
[0154]
[0155]
[0156]

[0157]

[0158]

ZIHSd 10-2016-0065986

"A¥d(sulfonyl)"7]&= "SOR"7IE 9nlslal, R Audd] dis] AHeold A 54 4 vy, AxXde A3
HAY A=A &e F 9

"0-7H5A] (O-carboxy)" 7] "RC(=0)0-"71& <n|3taL, RS Edo AHolx upe} o] F4-(hydrogen), <7
(alkyl), ¥Ad(alkenyl), <719 (alkynyl), AEF=ZLZA(cycloalkyl), AZFZLA L (cycloalkenyl), A|lZF=L

719 (cycloalkynyl), o} (aryl), 3l|elZo}&(heteroaryl), 3IEHZLEAZFH (heteroalicyclyl), o=z

(aralkyl) Ex (JuzdgyrZH)dA ((heteroalicyclyl)alkyD) ¥ 4 dtt. 0-7tEAE X3EHAY X EH A
oLo /\ O]E]—

g0 "o 2~E(ester)" @ "C-7}5A](C-carboxy)"+ "-C(=0)0R"7]& n|&}ar, RS 0-7}EA](O-carboxy)ol sl
dold A 74 F Q. d2=H 9 C-IHEAE XSEHAY XA &S ¢ .

"E] @ 7} 9 (thiocarbonyl)" 7] "-C(=S)R"7]|E 9omsla, RS O0-7FEA](O-carboxy)ol thal] How A A
g 5 ot EovtRd2 X3EHAY X3EHA] &S & .

"Efd 2 el ¥ d (trihalomethanesul fonyl)" 7] "XCS0,-"7]1 S oJw|&tar, of7|A] X:= E=&27o|t},

"Eg|gt2 o ek Zolu| = (trihalomethanesul fonamido)" 7] "XsCS(0)N(Ry)-"71E Qlu|star, 7|4 X& =27
olm, Ry F&(hydrogen), ¥Z(alkyl), &Ad(alkenyl), &71d(alkynyl), AlZZLZ(cycloalkyl), AlZ
ZdA D (cycloalkenyl), AEFZU7]1d(cycloalkynyl), oFH(aryl), 3dlelZo}&H (heteroaryl), =LA
H(heteroalicyclyl), o}=Z(aralkyl) T&= (FHE2YAZH )2 ((heteroalicyclyl)alkyl)o]th.

Eof| AlgH 8o "ol x(amino)"E= -N(R)71E H|slar, 7|4 R Fa(hydrogen), ¥Z(alkyl), &AL

(alkenyl), 2719 (alkynyl), ANEZ=2dZ (cycloalkyl), ANZ=2dAd (cycloalkenyl), AZzed7d
(cycloalkynyl), oF&H(aryl), @lE|Zo}H (heteroaryl), dE|ZLEAEH(heteroalicyclyl), o}=&Z(aralkyl)
= (FYzgagdrZd)dA ((heteroalicyclyl)alky)E TR o2 HE Egx oz MUz, ofnxi X
gAY ASEA &S £ vk &o] "olux(amino)"E -NHZ)(EF "R E (ammonium)" 7S oJu]dlE),

-NHR7] ((E3F Ro] 47} ol A9 "o]xto}lWl (secondary amine)"S &JH|8l=), T -NR,7] (FES Ro] 4247} o}

g "AApobel(tertiary amine)"S o|vlEh=)E EIsi}, ofol] AlFE A &=

=l A8, 8of "S|==A (hydroxy) "= -OH71E oV gt}
"Aloti(cyano) " 7= "-CN"71E 9w gttt

2ol AFEE 8o] "ol kE(azido) "= -No71E P S},

"o] Ao E (isocyanato)" 7] "-NCO"71E 2]w] 3},

"E] @ Alo}}E (thiocyanato)" 7] "-CNS"71E 2]w] i},

"ol AE] @ Ao} E (thiocyanato)" 7] & "-NCS" 7] & o] m]dl},

"W 7FE (mercapto)" 7] "-SH"7]E w3},

"7} d (carbonyl)" 7] C=07]& <]wn| g},

"S- Eoln = (S-sulfonamido)"7]= "-SON(RRp)"71S om|3taL, Ry EH Rpe= = © 2 S (hydrogen), <z

(alkyl), ¢#Ad(alkenyl), ¥71d(alkynyl), AlE=Z<Z(cycloalkyl), AlEFZLAd(cycloalkenyl), AlE2L
7149 (cycloalkynyl), G}a(aryl) e 2o} (heteroaryl), slHZZ#A|ZH (heteroalicyclyl), o}
(aralkyl) T (JEHZIYA )2 ((heteroalicyclylalkyl)d F 9tl. SSAFoln L= X 3E AL} %3

HA &S U
"N-AZoln| = (N-sulfonamido)" 7]+ "RSON(Ry)-"71E Qulstar, R 2 Ry 5HHYSZE F2(hydrogen), &2

(alkyl), ¢Ad(alkenyl), €71d(alkynyl), AlE&2%Z(cycloalkyl), AIEFZLAd (cycloalkenyl), A|EZ
719 (cycloalkynyl), o}&(aryl), 3l 2o} (heteroaryl), 3JEHZLdEAZF (heteroalicyclyl), of=Z
(aralkyl) EE (FEHZIeAZFH)2 ((heteroalicyclyl)alkyl)d § Uth. N-AFoln| = X35 AL} %3

w4 S A
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

3IHSd 10-2016-0065986

"0-ZFebE (O-carbamyl)"7]1= "-0C(=0)N(RRp)"7]1E 9m|star, R, @ Ry & =HZ o7 FA(hydrogen), <4Z

(alkyl), ¢Ad(alkenyl), €71d(alkynyl), AlE2LZ(cycloalkyl), AlEZLA L (cycloalkenyl), AlSZY
719 (cycloalkynyl), o} (aryl), 3leZo}&(heteroaryl), 3IEHZLEAZFH (heteroalicyclyl), o=z
(aralkyl) =X (du2dgAZF)dZ ((heteroalicyclyDalkyl)d 4 dtt. 0-7h2e& XA X 3kE A
%S 4 Ut

"N-7hFd (N-carbamy1)"7]= "ROC(CON(R)"71E <owstz, R ¥ RE =#HHoz2Z Fi(hydrogen), <7

(alkyl), €Ad(alkenyl), <719 (alkynyl), AEF=ZLZA(cycloalkyl), AZFZLA L (cycloalkenyl), A|F=L
]J_(cyc oalkynyl), ©o}=(aryl), d&ElZc} (heteroaryl), dE|ELeAEd(heteroalicyclyl), oz
(aralkyl) X (e zdgAZF2)dZ ((heteroalicyclyDalkyl)d 4 Ao}, N-7h2e& X85 AU X35 A

0y o, =
BS T AUt

"0-E] 7P (O-thiocarbamyl)" 7]+ "-0C(=S)N(RiRp)"71& 2Jw]slar, Ry 2 Rye= S5HAH o2 S (hydrogen),
& (alkyl), €A (alkenyl), 719 (alkynyl), AZFZLZ(cycloalkyl), AlZFZLA L (cycloalkenyl), AlZ
227)d (cycloalkynyl), O}ﬁ(ary , delZo}H (heteroaryl), 3lHZL#AZH (heteroalicyclyl), o}&Z

(aralkyl) Ex (dH2dgA ) ((heteroalicyclylalky)d 4 Ath. 0-glovpuld e X3ty Ay} %3k
A s .

"N-E] @ 7habd (N-thiocarbamyl)"7]& "ROC(=S)N(R)-"71E u|3taL, R ¥ RE S5HHOE 44, (hydrogen),
A4 (alkyl), EAd(alkenyl), &7)1d(alkynyl), AZFE2LZ, (cycloalkyl), AZF2LAd(cycloalkenyl), A
2471 (cycloalkynyl), oFH(aryl), @lElZold (heteroaryl), alHIZUe]AEH (heteroalicyclyl), ot&Z
(aralkyl) == (64]Eﬂi%ﬂ"]gﬁ)%@((heteroalicyclyl)alkyl)%l = Ath. N-g]27tubE (N-thiocarbamyl )<
A SE ALY X$EH S 5 Q).

"C-ob %= (C-amido)"7]:= "-C(=ON(RiRp)" 715 9lWlsbaL, Ry B Re= HH A2 Fax(hydrogen), & (alkyl),
A (alkenyl), L71d(alkynyl), AEF2LZ, (cycloalkyl), AZFZLAd(cycloalkenyl), AlZF2Y7d
(cycloalkynyl), oF&H(aryl), @lE|Zo}H (heteroaryl), dE|ZLEAEH (heteroalicyclyl), o}&Z(aralkyl)
T (FHZLHAEE) S ((heteroalicyclyDalkyl) 9 7 vk, C-obv| %= A FE AV X8hE 2] & 4= 9L
=

"N-o}u] E=(N-amido)"7]& "RC(=0)N(Ry)-"7]1E 9u|sta, R 2 RE EYAH o=z FA(hydrogen), 2Z(alkyl),

dAd (alkenyl), 719 (alkynyl), AlEF2LZ(cycloalkyl), AEF2LAD(cycloalkenyl), AlEF2L7d
(cycloalkynyl), G}E’(aryl) s 8| 2o} (heteroaryl), dE|ZLeAEH (heteroalicyclyl), o}FZ(aralkyl)
T (FH2dygrEFH) A ((heteroalicyclylalkyl)d 4 Ut}. N-olu| == XS ALY X3H ] &S 4 3

ol

B Argd go] "2 YA(halogen atom)"E EA(fluorine), P& (chlorine), EE(bromine) ¥ 89
=(iodine) o} 2 Y& FU)EFE 759 WA -H(radio-stable) YA} T o= Y= Qujdit},

b5 g g Bof '¥E
A, oGy LAY

(C=C; alkoxypheny)"2 3lu}, &, & Al 719 fAE sl 1 o9 Fds = Aol &= A](alkox

N
rﬁ
®
4
N
o
>
i
N
> G2
flo
oM
o
2

Ve 3T 5 Ak

ELdo] AbgH, oo B3I 7|(protective groups), ©F]x=2H(amino acids) & UE 3g&Eol 3t <foj=,
e AN Qg 259 AwAel §a, AX® o], Ei [UPAC-IUB $1918le] et Wy
11:942-944 (1972) #=)& wEt},

2ol A" e Fdaz(isotopically) FAE = Q= Aoz ogjd = Utk rHF(deuterium)
I o] FANAE = A=, dFE 5ol AA W WY SUF = 289 FoRe] Hadt Ze, o
= EH AHA O}X“qoi AT =4 ’] X—qu ojiE ATd 4 vk = T el dEkd A3 ol 7} s}t

T 3 oA i A= W

j
r
)
o
o
S
it
»
%0,
._Q .

"]X—. o2 MAHAY 3= %Oﬂ g T *11}7} < o
o YA, Fi2 A= F4 I(Eig(protium)) E -’F-i—Z(L.:rEﬂH(deuterlum))—% E3bsh), ololl A|dhE A



[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

ZIHSd 10-2016-0065986

R T4 FH9AY & Ak, wEkA], wWo] Wuls] @] S| @ 3, sErEe digh 2o dge

BE AAAA T4 94 dHE gy

2o 71AE WH 2 23 244 FJE(ES JFEY sdd 4 2AAEY delst 24 7] wid
< ¥ g3k A (polymorphs) 2 &4#%1), H]7d A d(amorphous phases), ¢

(crystal packing arrangements) d
(salts), &wlgt=(solvates), ¥ 3= (hydrates) S EZF3te o2 olsdtt. AF FddolA, ol 7]
A g =, odeE, e o9 fAkg kAo §§ Thedt &ujE AMES BujstE R EAgt. o
2 Fddo A, o 7AE FgELS HEdH (unsolvated) FEIZ EA3TE, &ujstES g et
A e v-getgEA Fs xF , AdEHE EE o9 FALgE okstAH o §E heeh SR A4S}

o=
(crystallization) 3= IA ol

f
ol
oL
]ﬂ

o
&

P9 ¢ Jdvh. FIES &uirt Y A9 I, B GIEHE

(alcoholate)= &ui7} &3Z&0 A

o vguisld JeiEE EAT 5 Tt A

A& sl v&uiste Fet s Aow 7HFET.

el Rl (range of values)7t A% = A9, &3 2 gk, 2 Aele] A3 5 stgk Atolo] T3 g TE 4
el 23}

Exz 3] HFH

AR Lo A, A HE3 olH|EH+=(acetophenone) (4.0 equiv.) % tlo€o}ll(diethylamine) e Zvjak(10
£)S WEE(G al) W 4,7—ﬂ%ii°]4‘%‘_(dlchlor01satln)(l 0 equiv.) |8 A s, 1 TIJES =
u %

YEd4,7-tERZ0|AR) o] s8] Atetd wf7hA] Ao A wkelgitt. & &AE w53 AFH
2 a5 ANES 53] 98ke Ax/dg OM]EH olER EYATI= Edl4l ARvEEIHI(flas
chromatography)oll Z8313ith. 37F A= 84/d8 olxeolExR AAATo=N Fastact. 1= 9o
NMR =#E=S Varian-400 3 7]1(400 Miz)E ©]&38l 7]538153, 384 o]5(6)S UFEH 7|Fo2A4 H
Egtvgd A S (tetramethylsilane) S 2 45-E ppm UhZ=(downfiel d)oﬂfﬂ Folxon, AZY AF(JhHE F=2
Z=(Hz)olt}. A& 4L ol5dy nlo|m =2 (Atlantic Microlabs)ol o8] a3},

Belo|A AFEE 54 8

Rio o
R4 o
O + R3
Rq2 N1
Rz R
Cl o)
0 Et,NH
O + R3
[\I] MeQOH
¢ R Rs Ry -
90-100%
Cl o
0 ;= Et,NH
O 4+ /
N \ Nge MeOH
Cl R’ ¢
100%

olggt Ao A, AE(4.0 equiv.) E ool FHwjgk
(isatin)(1.0 equiv.) /o] H7}sI}. 1 E£IJES SUE
oA wHkslATh, 92 §ANE FHa FAHFA &=
2 g7 S5 A=vEa g HE3ATt. F %
=

10 W)S e (5nL) e Xgg oatEl
O] A3 AFAE wrpx] e

91ste] Sat/old opAlEl o] E

JA = it/ o].AﬂEﬂo]Eg ANARZO ZM 43
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[0176]

[0177]

[0178]

[0179]
[0180]

[0181]

[0182]
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s

e I
=

14

R3
R® R
R‘M R5
Rﬂ'
0O - 18
' R 10
(R1 S)p : R

EE olE MR HEbSR 9 I, oI RS Fa, O 2D, Shbel oprlnit, 45 QA

of A= 7 /e opmal, s AAHO = Al A opn| Ak,

|
==y ‘ |
CH 1 [PaVaVaVal
™ (CHy) 5 |
hid CHay
HN COOH
R® 17/ R

o7 TAE Fom¥E AuUsi: R, R, R, R,

14 17

R, R 2R e 27 59hom 52, 8270, Oy 92, Cus G2A], ~C(=0)NHy,, NO,, NH,, -OH, -NHR ),

N )z, U ~R = FAAE To2RY MYHA, R, R, R, ¥R 2 47 €A 4 22, (g
7, Cps BZA, -C(=0)NHs, -NO», -NHy, -OH, -NH(R"), -N(R"),, 2 -SR"& TA® Fozue Ausi; R
© (s HDZ obloli; R'e S4B C 22 TAY FoRy Adgm; R 2 RS 47 Syxoen

Cio &Zola; Zt R & HHAHLE 4, -0H, ¥ G EFA0]3; n& 0 WA 490 HFo)a; pe 1 EE 39]
w; 2 HdM(dashed line) Mg AR o]F ZHAFS YelUal 7|4 7] ol AFE Alx(cis) ¥ EAX
3

)
(trans)® FAE FozHe Aed A (configuration)E 7H4m, 1 ol4e R, R, R, B, 2 R'=

N

NHRY), -NR),, 2 -SR°% 7A® Fom¥E AuUu RS 2o ).
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[0183]
[0184]
[0185] (Ta)
[0186] T o5 oA oR FHE e Jeolnt.
[0187] A FRAeelA, sty 1] g2 8] seha 1be] shghe:
13
[0188] R
[0189] (Ib)
[0190] T o]59] ofgtH o= 387 e Aotk
[0191] 3 FE oA, RS Leu, Leu-Asp, Leu-Asp-Ala, ~Cll,-C(=0)-NHCH,CO0H, ~CH,~C(=0)~(CH,)C(CHy),,
| W‘l\f\f‘
@)
o=s=
“ HN COOH
s \%/

[0192] % o T4 Fomiy AuHr)
[0193] A% TN, K'e MR, NR,, 2 -k =2e] e}
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[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

ZIHSd 10-2016-0065986

Q% TGN, R -N(CHy),0l o}
Ax L@ do] A, RE -SCHsol T}
Agx oo A, 3sha 19 3RS ] Faale s1FE:

OCHj

x8k71e] Ao whl, 2 B2} JA|Al(small molecule inhibitors)E ¥ oz 3¢ 713 do Hed
T AUk, BEdd AlgE go] "okslH o FHE 7}"8‘?& o (pharmaceutically acceptable salt)"& FHEs &
olela, FHANA FAA L AEFHA v E s (58 = AR Aol ofulo] AGEA %2%),
Agtglo] oFstx o2 &g 7t -4 A B 037]?LTE1 AzE 95 oujgit;. Hdg ofstH o §&
7Med 42 559, dE 9 €Fus(aluminum), oFA(zinc) &, €27 =% 4, FE(ithiwm), &F
(sodium), % > ElF(potassium) G £ 472 F45A(alkali metal salts), ZF(calcium) % wlIUl&F

(magnesium) Q7 & A2z EFEA(alkaline earth metal salts); 719 (organic salts), o& Eo, &
o]Al(lysine), N,N'-tj¥lzo|gddr]o}?l(N,N'-dibenzylethylenediamine), FEZZZJ}el(chloroprocaine), =
2% (choline), Yolgt&olvl(diethanolamine), olE#:t]o}d (ethylenediamine), ™ZFAN-HEZFE7}I0
(meglumine(N-methylglucamine)), Z=Z7}l(procaine), ® E#2(tris) 9; Fglit(free acids) ZE 47]9
;. dE B9, Ado]E(sulfate), 3d=ZFEo|=(hydrochloride), % 3J|ERHEZwjol=
(hydrobromide); % @A ofstAo® de] AMEHIL, o|E 50], WA A9 2(The Merck Index)9t #o] Gzt
A F Azl AN EARE v ge EFert. deojo] AAG 7 AES 1Ao] HFAdol HighA e
A s AdAHoR st gevd, Edo) =98 A8AY 48 eV ) A¥E = Q.

vl As T3 Ao 3FgES o)A A A (isomers), @HAT A (racemates), F3F o] A A (optical isomers), A&
A} o] A A (enantiomers), F-i YA o] AA(diastereomers), T o] A A (tautomers) L A|~/EfWHA H
ol A A (cis/trans conformers)E ¥ 4= v}, o] e BE oA AA HeE ol EFES ¥t nl
HAe Fde] el EgHEnh. ”7]5& Hpop o], migbAgk oo sFHE-S Jho]d FAl(chiral centers)<

r(o

7 g e, dE £, 152 AU Bk 9AE 238 F 3, mepA] ALY oA A e FE ¢

Al olFAA EE olEe EdE, dF Bl tHMAIR AT & . v g4 9= (R)-, (9)-, EBE

(R,S)-4 AN x| (configuration), WFHASA (R)- T+ (S)-PA X (configuration) & AstAY, o529 &

FEZ EAT F Q). oA EFEL AT, T ZAAE 47 AT T el uhg &
259

= Jst @9 AP Folst= Zlo] wpghAlgtrh; v, o
. : o9 9skE et old AlgE A
. vt FEd o A= dE Eol, AT FAE WA A AAR APIE 7 gk HAg F
FEFA (suspensions), A H(syrups), AdBXAA(elixirs) L o]¢} A4S AES EE3E, AT TS 9

rlr e
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[0205]

[0206]

[0207]

[0208]
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3t B3] w4 Fo] PHe AA 2 AEAS s, 19 13 Fogor AAYE w9 Fo I}
53] vigAsity; ey, 54 FdA A 19 23] oo FoE 93 whe] Fof FER HAE= Zo] uig
A% g ik

gl Fdde] ofstd xAELS nEA Al 8 (recipient)d] @ e thE AAI F(isotonic)
olt}, FAEY AL F4A YEE(sodium tartrate), ZTEIA Zo]F(propylene glycol) EE & T
7] BE f7] 848 AREste] @449 4 drh. Qs EE(sodium chloride)e] 53] whEAsith. ol EAE
(acetic acid) ¥ I 4, A|EZ4F (citric acid) ¥ Z &, B4H(boric acid) ¥ == &, ¥ 21*H(phosphoric

acid) @ 1 93 72 SSAVF AHEE F v, HAFE HEE2 A3lUEF £, €A YREZ A
(Ringer's dextrose), Y9AE R (dextrose) ¥ A3} EFH, Selo|E3 Y A (lactated Ringer's) T LA
f(fixed oil)E =EFt}, AW 05 ZFE FA L 9% HENM(nutrient replenishers), @ HZ

(electrolyte replenishers)(¥A HAEZAE J|BHo 2 3= ASY 7o) 2 o9} §A13 AES sy,

ket xAdEO HE(viscosity)® FA o= 5§ 7lsgt 54 A(thickening agent)E o]&3te] d&H
o2 §xE # Jdu. WEAEZ 2 ~(nethylcellulose) = &g AAZ oY, o]l& 7MXa #dst7] 47]
o vkt g2 AAst FHAE=, dE €9, ¥4 (xanthan gum), 7HEAIHE AEZ 2 2~ (carboxymethyl
cellulose), 3|=FA L2 AMERZ e A (hydroxypropyl cellulose), 7FE™(carbomer) 2 ©]9} fASE AES
Esheteh, SH- Al (thickener) o] v e AgdE SHA wef debd Aotk Agd HeE 2457
o oF 5

]
= ]F

2 ok

oFetH o 7 5§ 7hedt HEA (preservative) = A 2AES A FH(shelf life)s F7HA717] 93l A}
€2 4 Ju. dE 5o, yehil(parabens), EJWZ2(thimerosal), FZZ¥&-(chlorobutanol) HEi #W=
43w 2ol =(benzalkonium chloride) & X F3ete TS BEAZ 3 AH8d = AFo% &58ka, #l
A 43 (benzyl alcohol)o] AFE 4 QUr}t. HEA S A3 wre Mg oAl ue) o BAY 42 &
o] mpgAe & AN, AP AR ZAHEY T THS VISR 9F 0.02% WA oF 2%o]th. F7Igh npe} o],
Al (reducing agents)© AP Fzg AF FHS FA7] fste sl AHEE = ATt

ksl el JAAl= "B (sterile water), M@ 2¥94=(physiological saline), FFIL:
(glucose) 3 o 243 SA(carrier), 3AA(diluent) T F3 A (excipient) o] EFEA & g,

o Az 9 Y= AP we, &8 T 3 A(wetting or emulsifying agents), pH <= (pH

buffering agents), A3} T+= HAE T H7FAl(gelling or viscosity enhancing additives), REA|
(preservatives), &Fu]Al(flavoring agents), MA(colors) 53 #& BH*% EZ(auxiliary substances)S ¥

sk = t}. o & E9], "Remington: The Science and Practice of Pharmacy", Lippincott Williams &
Wilkins; 20th edition (June 1, 2003) % "Remington's Pharmaceutical Sciences," Mack Pub. Co.; 18th and

19" editions (December 1985, and June 1990, respectively)S #1ahe}. o]2]g 213 (preparations)S s}
Al(complexing agent), T% ©]<(metal ions), EZoFEAH(polyacetic acid), &2 8]ZF4H(polyglycolic
acid), 3= A(hydrogels), Y2=ET(dextran)d®} 2> ¥A 3}3E(polymeric compounds), EEF
(liposomes), "ol 2o H M (microemulsions), " (micelles), ¥ T ttzebAe} H])35|Z(unilamellar or
multilamellar vesicles), &7 Al*(erythrocyte ghosts) iz 23| 252}~ E(spheroblasts)E EEE 4= gl
o FGExF AAl AHEs AFL, A §lo], R AEto]=(monoglycerides), UtholagAlgte
(diglycerides), Aulelo]=(sulfatides), @& #NAIE(lysolecithin),  <1#Z(phospholipids), A}
(saponin), WiFih(bile acids) 2 o]} FAMgE AEES 23}, o3t H7F e EAle 34
(physical state), €3%(solubility), <FdA(stability), A W

A W AA EZ(rate of in vivo clearance)o] &S vd 4 29
d Fo] AR W= ory Hgo ue} A,

AT FAE 98, FH 2dES AAl(tablet), T4 EE
(dispersible powder) H& #¥(granule), @ (emulsion), A&
Al (syrup) = AdHAMA(elixir)2A AFE 4 vt AFEo=2

Agk FgAe FAE 499 wd met Alxzd F A3 1 oY 7] AlE 2EE g Aok A
(sweeteners), &Fu]A|(flavoring agents), *Z(coloring agents) % HEA(preservatives). <A g

(aqueous suspensions)< G4 deErMe] Alxo Hdg FPAet EFste] & &S 233 5 Q.

JEl
15 &% (rate of in vivo release

H}
ar, webA gl (carrier) o] SA4Jo]

2 7 ox

o
£
IS
@

A uspension), #AHAd B
= o4 M (hard or soft capsule),
s
g

=
% _7]:/\5]%% )41 % Z X o ;(ﬂ}_%

_l_l;'gl Ao =E
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
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ATE AAE w3 4 HE(E)o] At Z(calcium carbonate), <14F Z+<r(calcium phosphate) T 7H&
A (kaolin) ¥ 7Z& v|&A 1A 3 XA (inert solid diluent)e} E3E A= Agtel e == dd Age 7Y

24 ATE F Jdrt. A2 AFoA], JdAAE B £ BF G (peanut oil), B G (olive oil), A&
(fatty oils), oA &} (liquid paraffin), T da] ZdEdll 2= (liquid polyethylene glycols)}
2 4 i (oil medium) @ 22 HAg A 1 SaAHAAY ded F Ak AT FAE AT AA A

Al (stabilizers) 2 v A A (microspheres) 7} &3 AFEE 4= At). AEe Agel 2L FYAS &= L2205

T 72 J}AA(plasticizer) 2 w0z A4, é% ¥ (sealed) HE®T ofyeg Aoz wEof FH-7

(push-fit) &S TS F A}, F41-2 LS dEQ A9 e =AA(fillers), AEF & AgHA

(binders) H/%¥x @3 EE vlavldg AHoldlo]ESl e &8 A|(lubricants) %, AEYA o= A IA
5

(stabilizers)$} &3d TS 28 = 2

m1>

F

A (tablets)= 7oA 3] B F79 AdS st FxE PRol e I"EA A ZHE F 3
I, olZA ¢ A Fot A&H 2Es AT So], FEAE Ex2Eold ol E(glyceryl
monostearate) 9} - AlZF AA EHo] A8§E 4 k. Al FEet FE 1A FEHIZ FAEE A9, 1A
0 =% o4, whekalsAlE= oF 0.005, 0.01, 0.02, 0.03,
0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, == 1 =% W= <

2,3, 4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40, L= 45 %] &4 HE(5)S £33},

AA = B4 EZ(inert materials)S XE3slE Fatd o2 38 7153 FEA R34 38 g4 ARS
e 4 At odE Bof, AAT AEHeR 1 o) F7F AEH ¥4 U= (compression) Fe A
: ol5 =z 2= 9] ol=1x] ﬂx:.J a;ﬂmﬂq @ﬂﬂ%'d ) o 3] H] A

. Ry A I} o=
(molding)ell && A|zE 4 A= 4 A 3] inder), &&A(lubricant), H|&A

0
3 A A (inert diluent), Al EAA|(surface active agent) ¥ EAMA|(dispersing agent)$} Aeiz oz
te, % (powder) T H ¥ (granules)? 22 -5 PEl(free-flowing form)olA A ES 45T
24 Az & Advk. AFE AAs Ade 7N vgAd A AR FE53] 2 AR e
Aygo=n Azxzd F ot

s s, 24 A EE AES oF 1mg o3 WA oF 1,000 mg o, B% mbAsAE oF 10, 20, 30,
40, 50, 60, 70, 80, 90, X 100 mg WA <F 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,

700, 750, 800, TEE 900 mgq vl e TA o] dAAS vt sbE naHsAE, G4 EE AEe =
ofF wEE oYL st FolPe WAR AU BAelA Ade FojF @ v FojHe Fof 3
FE g AEE £ v 54 PN, 99 A T e Fol Feo] Folnt 2 oy ARAE
EFsE Aol Mg £ ArkelE Bol, & A=olA); aed, o Pddeld, Feld Fol Fum A
2A% ATshe Aol Mg 5 Ak

EELINEE %

i
i)
flo

2

El5=3} & (carbohydrates), %Y (mannitol), FELA(lactose), FF FHEO A
(anhydrous lactose), AEZ 2 ~(cellulose), &322~ (sucrose), FF Y2E(modified dextrans),

(starch), Z olg} FASE AEH 2 3A4A] == 4F2latk 7L’“(calc1um triphosphate), 1At Z- (ca1c1um
phosphate), 214t Y EH(sodium phosphate), ¥4t Z+(calcium carbonate), §H4F YEH (sodium carbonate),
B2t vl 1d)4R(magnesium carbonate), @ A3V EF(sodium chloride)d Z& F719S xdsitt. B
(disintegrants) %t ¥ H3}Al(granulating agents), <& 59, &4 AE(corn starch)¥} £ AR
(starches), ¥714k(alginic acid), AE T E4 YEF(sodium starch glycolate), 4 elo]E (Amberlite),
FHEAHEAEZ 9 ~ P EF(sodium carboxymethylcellulose), SEZFEZIE (ultramylopectin), LAV E
H(sodium alginate), A#¥(gelatin), L&A H(orange peel), A FFEAHEAEZQ ~(acid
carboxymethyl cellulose), 1" %X (natural sponge) ¥ HWIE1}o]E(bentonite), B84 %o]L w3 4%
(insoluble cationic exchange resins), ©}7}(agar), 7}efok(karaya) =¥ E@AZMA(tragacanth) 9} 2 &
9 7 (powdered gums), ®i= &71AH(alginic acid) =& °]59 92 AA|(formulation)ol EEE 4 A},

A3 A (binders)= & AA(hard tablet)E #Asl=d A2 4 011:} A A= oFFFAl ok acacia), EA
M2~ (tragacanth), A& (starch) @ Ag}te(gelatin)¥ & HA AEZHREY B2, vdy AEZFQ ~(methyl
cellulose), o€ AEZ=FQ ~(ethyl cellulose), 7}EAIHYE AZEFZQ ’\(Carboxymethyl cellulose), Zgn|d
9 EZg]=(polyvinyl pyrrolidone), 3|E=FAZ2 oY MEZ Q »(hydroxypropylmethyl cellulose), % 19}
Ak AES EEs.

ZHopd b (stearic  acid)  HEx ol wadleg e ZEY, ZHHEREFezAER
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]
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(polytetrafluoroethylene), A &}#(liquid paraffin), &4 2 A(vegetable oils) ¥ <~(waxes), &+
4 2 YEF(sodium lauryl sulfate), 292 Ak vl (magnesium lauryl sulfate), Zjdg#d 2
2]F(polyethylene glycol), #AE(starch), @A (talc), HZAY A2]FH(pyrogenic silica), F3& A=
Fud]o] E (hydrated 5111coalum1nate) 2 ol9} FARE AL 2 &ZA|(lubricants)E= AA AA L

/\ oh;}

e S

A A (surfactant), dE £, 92 34 HEF(sodium lauryl sulfate), UZE oF XA A o]
E(dioctyl sodium sulfosuccinate) % UTl=¥ AF A¥XJo]E(dioctyl sodium sulfonate)9} T2 So]A
A Al (anionic detergents), {3} WA FFH(benzalkonium chloride) & ¢E3F WAEH(benzethonium
chloride)¥} #Z& <ko]2A AlAl(cationic detergents), =¥ Z#]SAoddll 7 3}y]vl2}-f(polyoxyethylene
hydrogenated  castor oil), ZFAE Ex2HoldolE(glycerol monostearate), —EZFAEH|OE

(polysorbates), A9 AWl o ~EH|Z(sucrose fatty acid ester), "2 AEZ < ~(methyl cellulose) T
FHEAWE AEZ 2 ~(carboxymethyl cellulose)$} 72 Hlo]4 AAl(nonionic detergents)7} 3+ A-8=

A A (controlled release formulations)”’} AFEE 4= Qar, oI7]A] o] ~® (amifostine) HE
E)(analog(s))7} &4t v HE WAUZ 93 WEy=s st B84 UH‘Ea"\(lnert
T

Lo,

Ho

~

=
4:_‘

matrix)= E?}%D}. 23 WA= vjE” A(degenerating matrices)s W3 AAE EIE 4 A, ©E
A A 2=®"e A g (timed release), A WEX(delayed release) & AWAl(sustained release) A&
Al2=ElS e = Qlrh

¥ (coatings), dE E°f, WEd AEZQ A~(methyl cellulose), o€ MEZQ ~(ethyl cellulose), 3|=F

g AE2 9 ~(hydroxyethyl cellulose), WME3IEZFA|-oEd AEZ Q> (methylhydroxy-ethyl cellulose),
EEAZRE AFEFZ Q9 2(hydroxypropyl cellulose), S|EFAIZR2E-wYd AZ=Z Q> (hydroxypropyl-methyl
cellulose), A2%F 7FH5Al-WdE AEZ Q ~(sodium carboxy-methyl cellulose), Z=ZH]E(providone) % Zz]oj
g9 ZF2]F(polyethylene glycols)¥ 2 W8 (nonenteric) &7, T XEAb|AH Z(phthalic acid
esters)9 e A& (enteric) EFo] AL&E 4= Q. ‘?ée(dyestuffs) T A (pigments)7} 4L ¢35}

]
of = JAA & tE =¢E 5Ase] fste] Arkd 4 jiu

AN Fel2 AT FoAsE F9ol, E, Yf(petroleum), TEA Y & 9F V|E, WE oA, IUE,
WNEH 2 AEd oY, Be 34 odd g2 °“iﬂ T;‘rXﬂ(llqu d carrier)7} &4 A& (E)d H7td +
ATk, A AYas &9 dAEZ ~(dextrose), e E GH &N (saccharide solution), e dE# =
@ Z(ethylene glycol), T2 %ﬂ%(propylene glycol ) = g™ ZEF (polyethylene glycol)d
2o FE|Fo] wik HAEs N GaAolh, kst FAELS T3 FFf oW (oil-in-water emulsions)®] &
B 4 Aok, 4 (oily phase)& &TH EE BIFH e AEAL oY, AA IgdR e e od ®
E ol59 EtEd 4 Jut. A3 34 (emulsifying agents)E 7 oF7FAloF(gum acacia) ¥ 7 EdAN

my

o HA ZA(gums), ¥ @A € (soybean lecithin)® 22 %9 <21 (phosphatides),
g ol o] E(sorbitan mono-oleate)?} 2 FA|E FFE(hexitol anhydrides)=Z4-E
FE oxdHE, 2 ZESAdEd 2288 2-8 o 9] E(polyoxyethylene sorbitan
oedll FAle]=(ethylene oxide)®} &7 eol#st HE oxHES F3} AHES

& oAl 2L guAE Tqd 5 ek,

pal

(gum tragacanth)<}
A WAL H 2]

Fred ozHz=

SO iaut
ot g

mono-oleate) <}
xghsin, o

t

e

gl ¥ A< (pulmonary delivery)o] AR

g g v 3eee F9(inhaling) &)t W2 AdEHal o A9
AA dFE olFdd. A=A #H AEE

HE-& ]
Aa AAR, FAR A s vl E ko] A (nebulizers), 8
&% 7] (metered dose inhalers), @ &% 59 7](powder inhalers)E& Xgslt, ol A A e FH
1A FH 7 AFEE S k. ol E A sh3tE o]l Fol(dispensing) & A3l Adg AAE A&t
Ho g, ZhzZre] AAE AFEEH = 3ol HolHola, XA, BZA(adjuvants), H/EE XF7 F&3F
ol9lo, &3+ ®AlA(propellant material)e] AF8& 38 4= Qt}.

h

o }“ﬁ

o
(oo ol (%

uxl e

=

o LT

shghe B/Ee oE A9 g4 AE2 0.1 um oldt WA 10 pm o], W& wkgAsHA= oF 0.2, 0.3,
0.4, 0.5, 0.6, 0.7, 0.8, == 0.9 um WA °F 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0,
6.5, 7.0, 7.5, 8.0, 8.5, 9.0, & 9.5 un® HAy JA A7E zZte G FHE #H A FEstES Al
ZEY. gAA ¥ dES gk Fstyg oz 8 /e Gl EYTE X~ (trehalose), ¥ E(mannitol),

AL E(xylitol), FIARZLXA(sucrose), ZHELA(lactose) % AEHE(sorbitol)d} Ze& E©H3&E
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
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U2 AE-2 DPPC, DOPE, DSPC 2 DOPCE =8 4= 9t}
Zolgd =2 F(polyethylene glycol) & ZAAE @ (cyclodextran) 2 dWAEZ(dextrans)S E3F
SR A S G ARG AR G A AERes 0 AR FRARY o, FFAbile
salts) % ©& #d A, R ofumite] EF AMEE 5 QU 13145(1Iposomes) ulo] A=Y
(microcapsules), W|Z&TA(microspheres), %75 3}gE(inclusion complexes), % ©& F3o FA|7} ‘CKP
AbEE 9l

3}
s

Ex=S
=

(carbohydrates)& XE&3ch, AlA2 ALgS ¢
A
0]

AE(jet) =X Z&3(ultrasonic) lBEo] A (nebulizer)$t A AFg317] el H A3 oFsta AA|= w3
og g 1l & 2 0.01 o3 WA 100 mg °)A, wlEASA &N 1wl & 0.1, 1, 2, 3, 4, 5, 6, 7,
8, 9, B 10 mg WA 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, WX 90 mgd FEE
o] &aEHAY AR AAAE EFrh. AA= I GFA (buffer) B HE(simple sugar)S X F
ATH 13 B0, dmd obgst 9 ARG 2dS 98, vEZolA AAE T3 doRE PPA §H9 EF

2 s AAe] 159 = SRS EolAY WAEk] & AdddAE 23S 4 Y.

e

e

AFT Y 7] (metered-dose inhalers) Fx|et A AL&3t7] gt AA= dubd oz AASA S Bz} A
LA (propellant) 5 dgd 24 AvS st At 298 2388t EAM (propellant) & S22 E
FQ 27 (chlorofluorocarbons), JS|ERZFRZZZFQ 27} (hydrochlorofluorocarbons), 3|ERZEFQ ZRT}E
(hydrofluorocarbons), % ©3}ai(hydrocarbons) ¢t 2 F#o] EAMAIE X&S & vt vtgE2 g EAMA
£ EYSEREFoEZd S (trichlorofluoromethane), TEZZTEF 2B (dichlorodifluoromethane), Tl
SRR EZZF 2o gk (dichlorotetraf luoroethanol), 1,1,1,2-Bl Egt&EF 0 2o 'h(1,1,1,2-
tetrafluoroethane) % o]&9 =S x3sitt. Hd3 AWHSYAE L2vE E&#o]E(sorbitan
©

trioleate), ™% #WA|"(soya lecithin), ® 2@ Ak(oleic acid)

rr

it 5997](powder inhaler) X ZHEH Fo](dispensing) S 3 AA=, Aeld oz FEQ ~(lactose), &
24| E(sorbitol), FIAEL ~A(sucrose), TFJE(mannitol), EHTZQ ~(trehalose) TE ALy E(xylito
22 A (bulking agent)E& d¥rH o= AA9 & 1 FF% o]t A 99 TF % o, vEAsA= A

E
A €] ‘%k 5, 10, 15, 20, 25, 30, 35, 40, 45, T+ 50 2% WA <F 55, 60, 65, 70, 75, 80, 85, T+ 90 =

25 Buel B2 Folsls: F2 TS AAAS FRse viAsd A% BUe dus

Mg FAde] FiHEel AW, WAT, Er TE FAd o FolHi A%, o|R& T (pyrogen-
free), MZTHOR 31§ 7bsd 589 E f4(oleaginous) WErle] Fejel Aol vgAsh, Asrele
AAg BA EE a4 2 AR ALgste] Aol FAH el uhet AASE £ Ak A4 pH, B

FAE 9% v o

2 ZAES vEZ s 1,3-5-€02(1,3-butanediol), &, 5% FIUEF &9, Ao, g~ &,
drEz s ¥ JUEF &N e T vsE, FHoEstd FAd, e Gy sA" tE H|gE
S xghett), meh, Hi B3 W R (sterile fixed oils)7F v e e wjdzA FAHoz AMgE F
Utk olF HAE s, FE B e fIYARsE 2 999 gheld AW (bland fixed 011)7}
AbEE ootk B8, ZHldb(oleic acid) @ 22 AHAE w7 R FARA Y] Ao m AMEE ¢ Qdtt. @
st AELS T FdFA|(stabilizers),  WHEA(preservatives), @S Al(buffers),  dHAikshA
(antioxidants), H=¥ F@Al 3AH ot H7FA(additives)E X8 + AUt

FAF 717k thekdk @ 9lof whel zdek 4= Qlar, B % o]3te] W3] FAR(single injection) FoJH-E 0.5,
0.1, 0.25, 0.5, 0.75, 1, 2, 3, 4

, 5
2, B A EE L olde] A%A 4 ol Tae

A 2AE U & 3

Moz a3AE oFshy A B (HFAQ ddA(antimicrobials), aYAl(antipruritics), 9
(astringents), =4 v A|(local anesthetics), #-¢5Al(anti-inflammatory agents), 2HAl(reducing
agents), 3} EA(chemotherapeutics) H o9k AN ASIH S 2FE F AU, FEA
(excipients), @& (dyes), = A|(thickening agents), F43FA|(stabilizers), REA|(preservatives) H+
@AFshAl (antioxidants)9F 22 vtEA 3 FHGEY g Fof FuE EYHor AAGst= &% 54
= X% dvk. v PR 5 sgtEd 29ete] AR ¢ e Al WlEd AR (vinblastine)
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2 W3 e] A" (vineristine) ¥ #& WlFL 472 o]=(vinca alkaloids); 54F8]A(doxorubicin), TH$-=FH]
2l (daunorubicin), o3 FH|Xepirubicin)® 72 QFEZAle]E A (anthracyclines); H]AFE W (bisantrene) 2
| EAFE 2 (mitoxantrone) @ -2 QFEZRAl(anthracenes); olEXA]=(etoposide) % ElUYEA=(teniposide)
9} 7o oy E=FAZEA(epipodophyllotoxins); L MEJE=m A D(actinomyocin D), wEu}o]il
C(mithomycin C), W|E#Zv}o]al(mitramycin), WEEZHA o] E(methotrexate), Z=AIE-4(docetaxel), oEXA]
=(VWP-16), yZFelg(paclitaxel), EAME A (docetaxel) Z ol=golnlo] Al (adriamycin)3 Fe& d&

gobAl; w HIAAA (A E Eo], Ato|FRAFEH Alcyclosporine A), BFIEZ#]F 2 (tacrolimus)E ZE3H3ht},
olo AgEA] k=t AF T A, ELoA AFEHE IFFE, ZAHAE L YHES | 2E tolA A o

A Al (histone deacetylase inhibitors, HDAC), @Z&} Z]uolA]l A A|Al(aurora kinase inhibitors), T &3}
Al (demethylating agents)(5-0}AFAE]H(5-AZA cytidine)3d} #2), A A& M E(natural killer cells)ol
ot WX R, IGF-IR FA|(IGF-IR antibodies), % ¥ A (Ewing antigen antibodies), A
(immunosuppressive drugs) % 3|EZA|feob(hydroxyurea)t 2= 4 Ul 2% topAdetaA] AA
(histone deacetylase inhibitors)® ol H#]x=2B}E(vorinostat), =W H¥Al(romidepsin), ¥w=H|:=AEIE
(panobinostat), WZ &)Xk (valproic acid), ®e]:=~EE(belinostat), RAEX=~E}E (mocetinostat), 7]H]
w2~ElE(givinostat), %@ E#F2EY A(trichostatin A)E X33t o=z2gk ZlvolAl JAA (aurora
kinase inhibitors)®] o= 7ZM447439, &=#Thd (hesperadin) B VX-680=  EFHeTE. tH[ESHA|
(demethylating agents)$] o= 5-9FA}FAlE] W (5-azacytidine), 5-°}AF6|S A€l (5-azadeoxycytidine), 2 3
27} (procaine)S  Eg3}r.  WAGAAe A= 6-HIEFH(6-mercaptopurine) H OFAE] QXY

Ex I E
vtk gk Fdd o SFES 71E PR FosE o} EE tE gi AdETllA ATE + dv. JEE
A3 ek AR U9 3gES ¥F8t= &7 (container) 2 A ZAES A FoddE AHES
F&ate A7) H ot JEE AP o wek 1 oo FUHA Xm:Al, dE Eo] #ddd VA" §F
(sarcomas)= X|&:3t7] 8] @Al AH&E = X mAE X3 5 vk A& 5], 1 oY F7149l 53
AN z3A )} Z2FHE ugAe FHA 5 IFES ZdsE 1 ol 2AAES X8k 71EV AFEHAY, v
25 FHAEY JAA D FUHH ABAE X Y oFstd 2B ATE & UG, JEE EI
A< (serial) & F2H4 (sequential) FAAE AF wEA3 735 FIFEe] HE %S XY
ATk TIEE AEgAom 1 o] e = H AES 93 AES X ¢ vk, JEE JAA(E) 2 ¢
ole] & AmAE Fo37] A AH A FAV] TH Fe A-HG A AAE 2FE £ . JEE
Aegoz x39tE 9o e BE A=A B, AT (reconstitution) (BEEE A5), FAE g A
A& 23T F At 7EE A FoiAE Fo SFE Wste 559 &718 XS S vt
Ex x7 "
B AgsHes 9% FddEs §94 F%(Ewing's sarcoma family of tumors; ESFT)9] X& Whilo] 3t
Zoltt. ESFTE 553 &3 @A EWS-FLI1S 33t} ESFTE 3 WA 404 Ate]o] AR el gxtsolAl 93
o 75 10del @ttt ESFI7F f=5E S AX f3o] dHAA guSl= &

R 24 golgz BAd = du. 544 TS vsde 84
o] 40% ol/Fell A Hgko] Ae Fojar o]H g FApe] thF-E& ESFTE APGE A1 Wil Hold ESFTE et
e #xte] 75-80%= L-&3Fo] Fste ol B sta 51 ¢kl AbEe Aotk (Grier HE, Krailo MD, Tarbell
NJ, et al. Addition of ifosfamide and etoposide to standard chemotherapy for Ewing's sarcoma and
primitive neuroectodermal tumor of bone. N Engl J Med 2003;348(8):694-701). ©]2]st AEELS Ao &7
73} 3}8FA B (dose—intensifying chemotherapy) ©]Fol%=, At 20037 VolxA] okt AEES FHA 7|
A5 B4 ol&E(morbidity)s HAAZIZ] flete], uighAgh oo Aled vpeh 22 ESFT #4F A85 ¢
gk Algkek 324 defo] AREE 4 ST

pud

ESFT %9 95%lA dAs=, 22 FMAo] 91213 EWS FAAHHFY §5)9 T4 9<% (central exons)}
1190 AAA], t(11;22)0] 91A3F FLI1(Friend Leukemia Insertion) i 21W @A, t(21;22)°] $1X13+ ERG
9l ets Al AL T4 A& Alole] Ay} EAo|th. EWS-FLI1 % MAFE (transcript)S F 79 8 =
HelS 7x]E= 55 kDa @A (<F 68 kDY 7] %A (electrophoretic motility))S <& 3}atcl. ENS =<l
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S A AA @AEA Wb, FLIT E=M9le 1E2 BEWE efs DNA 23 =wes ¥3ata(May WA,
Lessnick SL, Braun BS, et al. The Ewing's sarcoma EWS/FLI-1 fusion gene encodes a more potent
transcriptional activator and is a more powerful transforming gene than FLI-1. Mol Cell Biol
1993;13(12):7393-8); L A2 AL EWS-FLI1 83 a2 v|AAAZS A} QA2 A g}, vlg-2~ A
FrobAl o] EWS-FLI1 FZ W% (transformation) EWS % FLI1 EF9 ¢d3g 754 =vels He= i)
(May WA, Gishizky ML, Lessnick SL, et al. Ewing sarcoma 11;22 translocation produces a chimeric
transcription factor that requires the DNA-binding domain encoded by FLI1 for transformation. Proc
Nat1l Acad Sci USA 1993;90(12):5752-6) .

EWS-FLI1S @4 & Mo Awt w@ w3 BESFT AEFe] 44s FAat7] 93 adrks olA Hold A
g2 ®AoY. gdEAA é%E]ilEﬂé%A]#fggEﬂSlEJEi(ol1godeoxynucleot1des: ODN)(Toretsky JA, Connell Y,
Neckers L, Bhat NK. Inhibition of EWS-FLI-1 fusion protein with antisense oligodeoxynucleotides. J
Neurooncol 1997;31(1-2):9-16; Tanaka K, Iwakuma T, Harimaya K, Sato H, Iwamoto Y. EWS-Flil antisense
oligodeoxynucleotide inhibits proliferation of human Ewing's sarcomA and primitive neuroectodermal
tumor cells. J Clin Invest 1997;99(2):239-47) Y+= Z& 7+ RNA(small interfering RNAs; siRNA)
(Ouchida M, Ohno T, Fujimura Y, Rao VN, Reddy ES. Loss of tumorigenicity of Ewing's sarcoma cells
expressing antisense RNA to EWS-fusion transcripts. Oncogene 1995;11(6):1049-54; Maksimenko A, Malvy
C, Lambert G, et al. Oligonucleotides targeted against a junction oncogene are made efficient by
nanotechnologies. Pharm Res 2003;20(10):1565-7; Kovar H, Aryee DN, Jug G, et al. EWS/FLI-1 antagonists
induce growth inhibition of Ewing tumor cells in vitro. Cell Growth Differ 1996;7(4):429-37)S o]-&3k
EWS-FLI19] #4® @d $32 F= wpg2olA 7had ESFT AxFe T2 2 oo Has fadd. vx
7)Mol Hire] BH2 siRNAS] dd B WEAlE fAdsksl e, o8] QIZF EWS-FLI1¢] <tej4l ODN 3
siRNA Zae EF A 7142 E71ssltt(Maksimenko A, Malvy C, Lambert G, et al. Oligonucleotides
targeted against a junction oncogene are made efficient by nanotechnologies. Pharm Res
2003;20(10):1565-7; Lambert G, Bertrand JR, Fattal E, et al. EWS fli-1 antisense nanocapsules inhibits
Ewing sarcoma-related tumor in mice. Biochem Biophys Res Commun 2000;279(2):401-6). EWS-FLI1 ¥4 3}
(targeting)ol thgh @7kx] Fn2E S siRNA 7Ha¥ EWS-FLI1 9 &A®xE9] glolB e 2] (library) Abeldl
A AE BES o]l on, ol Ara-(E o]L&3d FHo A FE oz oo AT (Stegmaier K, Wong JS,
Ross KN, et al. Signature-based small molecule screening identifies cytosine arabinoside as an EWS/FLI
modulator in Ewing sarcoma. PLoS medicine 2007;4(4):e122). Ara—C Exq(identifying)9] HPHE ol 4%
HAL 8L fFRmolAlo] EWS-FLI1 55 A7l AL deillvh, 54270412 dA ESFT $4bE 913 3254
T2A4 AREEY, ods] AEES s8H7Id - X v ItH(Grier HE, Krailo MD, Tarbell NJ, et al.
Addition of ifosfamide and etoposide to standard chemotherapy for Ewing's sarcoma and primitive
neuroectodermal tumor of bone. N Engl J Med 2003;348(8):694-701). ESFT #txlell A Ara-Co] Al @A <
A 2 AWelA HAH D Ak, ool Bad dH ENTE UhIE Adstn 93, olx HA3 BNs-
FLITY) 284 w49 Fo48 deid. dade Fads Fo9 9 EURRE BISFLILE 2o
24 FF Sold 9 6% A BISFLILY EA(targeting)® DA, £¥A dud-gud 454

A A Al (small molecule protein-protein interaction inhibitors; SMPPII)E& A& 3%hc}.

E:H 1

o

EWS-FLI1 €% wdo] Hzsx ke ENS Hi FLIIY 24 75dda 28 Wl 23 2747 dvkMay
WA, Gishizky ML, Lessnick SL, et al. Ewing sarcoma 11;22 translocation produces a chimeric
transcription factor that requires the DNA-binding domain encoded by FLI1 for transformation. Proc
Natl Acad Sci USA 1993;90(12):5752-6). EWS-FLI1-Z& AMxFo] 7z @@ Zzutele] ¥} (Braun BS,
Frieden R, Lessnick SL, May WA, Denny CT. Identification of target genes for the Ewing's sarcoma
EWS/FLI fusion protein by representational difference analysis. Mol Cell Biol 1995;15(8):4623-30) &+
ESFT $kAt= 58 AHE STEAE=, ENS-FLIT 23 Zo] $&3} Hlaste], EWS-FLI1e] dAL - Fa3k <

st & 4 9SS yebdltk(Khan J, Wei JS, Ringner M, et al. Classification and diagnostic prediction
of cancers using gene expression profiling and artificial neural networks. Nat Med 2001;7(6):673-9;
Baer C, Nees M, Breit S, et al. Profiling and functional annotation of mRNA gene expression in
pediatric rhabdomyosarcomA and Ewing's sarcoma. Int J Cancer 2004;110(5):687-94). EWS-FLI1-Z4d 4=}
W wAYFo] ofA WEE e AA ko), oleldh &S EWS-FLI1SF RNA @4 3 ~=Zete]do] =4 2l
2} Atolo] A Hx olxARl Aduagel A3 Aotk (Uren A, Toretsky JA. Ewing's Sarcoma Oncoprotein
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EWS-FLI1: the Perfect Target without a Therapeutic Agent. Future Onc 2005;1(4):521-8).
EWS-FLI1& 2.7 X x FTUd-5o14 A
AE FHo7 sl TEHL oA AFHolA &oytt. AwA MEE % Al F b= EWS-FLITo| <&zl
};L-
o

e wle] REsths Holn, Ex EWdel ®Hs ARE 8 FRF AR AAAL Sl EF,
e ]

rlr ol
o2
)

i
2
>
l-«lj
1)
i)
i
(d
fr
o
rlo
ﬁv‘
il

<l
)
=
—
0Q
@
S
e
M
i)
=
o
i)
b

Al ke AAE flal AR e Aask FERE UERA
Fevs AL oujdch(Uren A, Tcherkasskaya 0, Toretsky JA. Recombinant EWS-FLI1 oncoprotein
activates transcription. Biochemistry 2004;43(42):13579-89). AF, EWS-FLI1¢] H]BAA ¢l EAL o] A
A} Z2He] F238}th(Ng KP, Potikyan G, Savene RO, Denny CT, Uversky VN, Lee KA. Multiple aromatic side
chains within a disordered structure are critical for transcription and transforming activity of EWS
family oncoproteins. Proc Natl Acad Sci USA 2007;104(2):479-84). H] A4l vrmz o o]o] A35}8tz el H
A BEAWEC, 53 AW dillAd-uwd Aszkg AAE AT oS mgE] zFoes F Y
(Cheng Y, LeGall T, Oldfield CJ, et al. Rational drug design via intrinsically disordered protein.
Trends Biotechnol 2006;24(10):435-42).

EWS-FLI1-& A3 9](in vitro) @ A& Wl(in vivo)ellA] RNA @z]7hA|(RNA helicase)9t ZAF&c}. EWS-FLI1C]
e A-g ] Ao age 2 et A 71 ® 5 v ojsiE mR; whebA, Atk @ o] EfS-
FLI1ZE A3 daagsiAud 7ledor dste 2ol RAE Qvh. drpdom @49 =3t EWS-
FLI1(Uren A, Tcherkasskaya O, Toretsky JA. Recombinant EWS-FLI1 oncoprotein activates transcription.
Biochemistry 2004;43(42):13579-89)2 A48 etol= A vx=E#o] gholH 2] (commercial peptide
phage display library)& 2=2]dat7] $13 F24 o= ARREAT. ENS-FLITC vh=A Agal= 28 7] Alaf
3k Selo]l=7} 9}x] A]@A (phage sequencing) & 2H-E AU, o5 Feto]l=¢} A% (homologous)$l 217F
GulA S 93 v PN EF AR AE (National Center for Biotechnology Information) ®lo]EjHo]2~ 7
Aoz 27k RNA A FFA|l A(RHA, gene bank accession number A47363)2] o}v]i=At 823-8320) 521 HElo]|=
£ 43K (Toretsky JA, Erkizan V, Levenson A, et al. Oncoprotein EWS-FLI1 activity is enhanced by
RNA helicase A. Cancer Res 2006;66(11):5574-81).

Galdo] uwR BEF DEXD/H ¥hes A FhA|(DEXD/H box helicase) Al AU RHAE <I7F #ARA
(transcriptome)®] "4Zolx, trleA FA Aot (Zhang S, Grosse F. Multiple functions of nuclear DNA
helicase II (RNA helicase A) in nucleic acid metabolism. Acta Biochim Biophys Sin (Shanghai)
2004;36(3):177-83; von Hippel PH, Delagoutte E. A general model for nucleic acid helicases and their
"coupling" within macromolecular machines. Cell 2001;104(2):177-90). o] w2 A3t (archaea), 2
A A (eubacteria), L% % 35 A AYE(eukaryotes) % ZFHvlol#] A~ (Flavivirus) A FA-Alx
(positive-sense) RNA Hlo]#~E Xgtel= v wpold 252 HE vdst f7]AldA s 7le3 ddy
o] 9lt}. RHA:= NF-kBE 918k HAF F&A A (coactivator)e]al, Creb-A3F w1 A (Creb-binding protein;
CBP)(Nakajima T, Uchida C, Anderson SF, et al. RNA helicase A mediates association of CBP with RNA
polymerase II. Cell 1997;90(6):1107-12), RNA Zg]z}A] II1(Nakajima T, Uchida C, Anderson SF, et al.
RNA helicase A mediates association of CBP with RNA polymerase II. Cell 1997;90(6):1107-12), <t =
9k oA A BRCAl (Anderson SF, Schlegel BP, Nakajima T, Wolpin ES, Parvin JD. BRCAl protein is linked
to the RNA polymerase II holoenzyme complex via RNA helicase A. Nat Genet 1998;19(3):254-6), %, 7}
# 2] EWS-FLI1(Toretsky JA, Erkizan V, Levenson A, et al. Oncoprotein EWS-FLI1 activity is enhanced
by RNA helicase A. Cancer Res 2006;66(11):5574-81)% 7 E3A& FATS VeERATH. EWS-FLI1S 55
stal ohE oW RHA 23 FEUE 93 23 FHEL <eAA 4 RHAS F#3 Zdech(Toretsky JA,
Erkizan V, Levenson A, et al. Oncoprotein EWS-FLI1 activity is enhanced by RNA helicase A. Cancer Res
2006;66(11):5574-81). RHA &L EWS-FLI1 w7} ¥®]¥-= Z=1](anchorage-independent colony) 3L Z7}
Al7]= vk | RHAS] B84 Eddol:= FE2Y FAS WA (Toretsky JA, Erkizan V, Levenson A, et al.
Oncoprotein EWS-FLI1 activity is enhanced by RNA helicase A. Cancer Res 2006;66(11):5574-81). o]&]3k
TZ2A B 75 FeAge utdAe Fdde] X 5Ae 7ot

oF ¥4 (tumorigenesis)ol Al HARS] FoAdoll %= Estal, o #gox A 7hA|(helicases) o] &S 2 A+
HA FUtk. RHAE Gde 75s 7k 17 dAbAle] d2] A deltk(Zhang S, Grosse F. Multiple
functions of nuclear DNA helicase II (RNA helicase A) in nucleic acid metabolism. Acta Biochim Biophys
Sin (Shanghai) 2004;36(3):177-83; von Hippel PH, Delagoutte E. A general model for nucleic acid
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helicases and their "coupling" within macromolecular machines. Cell 2001;104(2):177-90). $-2]¢] o
W vlolElx= RHAZF W7l A) EWS-FLIT 2erdmdst Foz-83+3 yepdith(Toretsky JA, Erkizan V,
Levenson A, et al. Oncoprotein EWS-FLI1 activity is enhanced by RNA helicase A. Cancer Res
2006;66(11):5574-81). o]e]g J&=&E AA}L /HA] 2 AA}L F RNA W8 EFolAM 7)Ess EWS-FLI19] 32
He 5E€S AgdE 5 o9vl. RNA AYaAlE mE AZako]lA 9%} UIC(Chen JY, Stands L, Staley JP,
Jackups RR, Jr., Latus LJ, Chang TH. Specific alterations of Ul-C protein or Ul small nuclear RNA can
eliminate the requirement of Prp28p, an essential DEAD box splicing factor. Mol Cell 2001;7(1):227-32;
Knoop LL, Baker SJ. The splicing factor UlC represses EWS/FLI-mediated transactivation. J Biol Chem
2000;275(32):24865-71), Creb-ZA3 w4 (CBP)(Nakajima T, Uchida C, Anderson SF, er al. RNA helicase A
mediates association of C(BP with RNA polymerase II. Cell 1997;90(6):1107-12) 2 RNA &&|wZ}A)
II(Nakajima T, Uchida C, Anderson SF, et al. RNA helicase A mediates association of CBP with RNA
polymerase I1. Cell 1997;90(6):1107-12)5 E§3sh= EWS-FLILS 913 A3 EURA 458 $U3 A9
A= 98 Adtet BElA(bridge) 24 ZHEdto]l el Stk RHAE F8 Z A @A) myoA A&
Sk, EWS-FLI1 3 RNA Pol IT& 9% fAFSE 716S S o vk, RHAE H3F 7]5o] oA o=A RHAS
ATPase 4ol &3l Aust AAF B3Ae] dF2A], EWS-FLITS fAIgro 24 ESFT o-frdxtel 7ot 4=
ATH. HFT Koz, RHASH #2 dEFMAl= mRNA F(species)S SHA3IAIZ 4= 9lth(lost I, Dreyfus M. mRNAs
can be stabilized by DEAD-box proteins. Nature 1994;372(6502):193-6). RHAS] <& EWS-FLI1 ZA}¥l mRNA
o] o4 sl g Al EWS-FLI19] w94 (oncogenic nature)S S7HAIZ 4= At

EWS-FLI1& ESFT Ao tis] 3 So]zo|xqk EWS L RHAE E=x]o]A L& Fth, ENS-FLI1o] %
531 RHASRE] Fz2hg X 4ol H5& 4= gl7] wlitel, EWS-FLI1 3l RHAS|] Afole] -2 Sold&
= A A E(therapeutic)®] XA oY, AEA, &, L8 did-dwd J528 AgAA= EolA EWS-
FLI1®] 7|55 SAsH7] $1ate] Alg€rt.

ESFTE x3ste] dif-io] dx-§ 3 (translocation-fusion) A FF FA & odF5 BT, 5534
03 §3 9uld EIS-FLITS wt=s dA84 Az t(11;22)= 93 o 8ot 28 U8 352 f4}
3 Az WF(variants)S &F3UH(E 2. from Helman LJ, Meltzer P. Mechanisms of sarcoma development.
Nat Rev Cancer 2003;3(9):685-94).

EWS-FLI1 AF+= #Ade 18 7M-5F4 FY(solid pseudopapillaryneoplasms)ollAl Wi 1ot (Maitra
A., et al., Detection of t(11;22)(q24:q12) translocation and EWS-FLI-1 fusion transcript in a case of
solid pseudopapillary tumor of the pancreas. Pediatr Dev Pathol 2000;3:603-605), 138 7724 &l
A9] EWS-FLI19] 9t uta] A% ¢kotth(Katharina Tiemann et al., Solid pseudopapillary neoplasms of the

pancreas are associated with FLI-1 expression, but not with EWS/FLI-I translocation).

EWS X FLI1 s FHAT $F 2 HdWoA BAst= dRelAe] dEYo|tt. FIS, H= 239 4
TLS ®& FUSE FHMXESE(clear cell sarcoma), & e
AEE % (desmoplastic small round cell tumor), <15 F(chondrosarcoma) ¥ T4 =574 WIH(acute
myeloid leukemia)®] GAA| Mo} BAHO o}, FLIIZ ets AR Aol &3v). FLII -5 ERGE
T FF 100 3 4 =54 B@ye] 20%o 4 HAHET. o]= EWS-FLILe] vsre] &abgolAl &S nzl
A (A gEVe #ag) o] Alde] dial] S vH F e B AxHoRA %S T F IdS5S A
b (Uren A., Tcherkasskaya 0. and Toretsky J.A. Recombinant EWS-FLI1 oncoprotein activates
transcription. Biochemistry 43(42) 13579-89 (2004)).

AA AW (myxoid liposarcoma), ZAgZFZAA
HH

ERG= 3 HAPMt(prostate cancer)ollA HFE I, A7]A TMPRSSZ2:ERG &3S A# g 9YdL A3t
T AE g2 Bx 3914 (subtype) S #AASTHE. Demichelis et al., TMPRSS2:ERG gene fusion associated
with lethal cancer in a watchful waiting cohort. Oncogene (2007)26, 4596-4599). EWS ¥+= FLI1 AlE
e JAHR7E #AFE gE Ay HAHA MARSE(congenital fibrosarcoma) 2 AXA FHlGAE AF
(cellular  mesobalstic  nephroma)S  E%3tr  A7IA  ets AD FAYLel  EIV6E  NTRK3¢9+
WX (juxtaposed) @ttt v AF FAA §FE BCR-ABL % wze] wtgo] yehvs v FeA way
(chronic myeloid leukemia) % 18 Al ST FHA7F X AAA] SSX1 E& SSX29F WA H & d4SF
(synovial sarcoma)= ¥&3%tc}(Aykut Uren and Jeffrey A. Toretsky, Pediatric malignancies provide
unique cancer therapy targets. Curr Opin Pediatr 17:14-19 (2005)).
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AT B2 tE T g8 A8 AAES 7P vk g §A, 7 o
2 MR A= w3 - (nixed-lineage) MW FHAOLL, 11g23) ¢k #AE A4 g3 o
AS 7R dar, 8o ATFE 39 A BE-UAa(treatment-resistant group)S $13 HHTdorA IS
st 4 QuH(Pui CH, Chessells JM, Camitta B, et al. Clinical heterogeneity in childhood acute
lymphoblastic leukemia with 11q23 rearrangements. Leukemia 2003;17(4):700-6.). w&td Fdd+= A7}

WY e TIW. A T FAAE E 1o GAR 9

#£ 1

eE EEET [ #04 #3

#+9 F5(Ewing's sarcoma)

£(11;22)(q24;q12) EWSRI-FLI1 AAL A=

t(21;22)(q22;q12) EWSRI-ERG A} olx}p

t(7;22)(p22;q12) EWSRI-ETVI AAL A=

t(17;22)(q21;q12) EVSRI-ETV4 AAL A=

£(2;22)(g33;q12) EWSRI1-FEV AAL 17

FEH-AE S5 (Clear—cell sarcoma)

£(12;22)(q133q12) | wsr1-A1r1 BN

Aotz 2y 2PN E 5 (Desmoplastic small round cell tumour)

t(11 ;22)(p13:q12) | Ewsk-n71 BN

HoAy AF55 (Myxoid chondrosarcoma)

t(9;22)(q22-31;q11-12) |EWSRJ—NR4A3 |xj/k} o1zt

x| ¥} (Myxoid 1iposarcoma)

t(12;16)(q13;p1l) FUS-DDIT3 AL AR}

£(12;22)(ql13;q12) EWSRI-DDIT3 AL A=A}

XY FEFF (Alveolar rhabdomyosarcoma)

£(2;13)(q35;q14) PAX3-FOX014 AAE 1=

t(1;13) (p36;q14) PAX7-FOX014 AAE 1=

955 (Synovial sarcoma)

t(X;18)(pl1;qll) |SYT—SSX |sz&} o1}

&7 32555 ( Dermatofibrosarcoma protuberans)

£(17;22) (q22;q13) | cov141-PGFB 9% an

2 355 (Congenital fibrosarcoma)

t(12;15)(p13;q25) |ETV6—NTRK3 |ZdA}—°J7<} T8A

A oA E S (inf lammatory myofibroblastic tumor)
2p23 A A |TMP3—ALK; TMP4-ALK |*é -2 84

XY 957 55 (Alveolar soft-part sarcoma)

t(X:17)(p11.2;425) | AspL-1rE3 [ A} 215
Ex x| =]
ELAAA AFEH= EA FgE, 2AHAE 2 PHS dx5 F44 §P(translocation gene fusion), % FF
(Ewing's sarcoma), FHAIESF(clear cell sarcoma), N4 AWSF(myxoid liposarcoma), AFZAA A
DM EE S (desmoplastic small round-cell tumor), AN AZSF(myxoid chondrosarcoma), T4 =54
W& (acute myeloid leukemia), XA AH5-F(congenital fibrosarcoma), A HA % (prostate cancer),

Hkok(breast cancer) B #H&<H(pancreatic cancer)S E8Hsl= F4y e ©e AW X 7o o]&E 4 9l
o g FddolA, &2 HAY, e oA wRAMEFoIT. dF FEA94, 2 FLIL, ETV1, ETV4,
_]
o]

[e)
=
ERG, ETS1, ¥ ETS22 A E+= o2 E AMed FIS 425 E£8sts dzxs xgalt),

O

H

B

4% % gAY A0 EFAE 7] AAAE QG BHoEw AFHE Rolv B wye $HsE 2o
[e) =]

) 2 &
A4 Eol e . A7Hvalency)7h AAAA e A4S BAE 38 Fxe] A9, QAT 1 of
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el G AYAE Ao sl Bk,

AA 1. 4.7 t]F2 2] A8l (dichloroisatin) FAMA Q] &4

Cl 0
o 4 ;
N \ ?\“111 MeOH
c1 H r.t

100%

A FE2 doe FES Axs] fstel FuiFe] toldolnl(diethylamine) o] &4 ahellA #F3g o}
A5 %=(acetophenone) 2 4,7-T] 22 20| AFEl (4, 7-dichloroisatin)g EZ A7k, AAldl 8438 R = 4'-ON
(PT-1-11); 2'-0CH; (PT-1-12) ; 3'-OCH; (PT-1-18) ; 2',4'-0CH; (PT-1-19); 2',3'-0CHs; (PT-1-20); 3',4'OCH;
(PT-1-21); 3',5'0CH; (PT-1-22); 2',3',4',-0CH; (PT-1-23); 3',4',5'-0CH; (PT-1-13); 4'-0CHs; (PT-1-14);
4'-CF; (PT-1-15); 4'-0CF; (PT-1-16); 4'-N(CHs); (PT-1-17); 4'-OPh (PT-1-60); 4'-SCH; (PT-1-67); % 4'-

C(CHs), (PT-1-67).

AR el 2. @5 4,7 FzzolAY A FH

H,S0,
0°C N
539%-83% a H

96% SFAH(H,S0,) WY 4,7-t]E 22 0|AlEl(4,7-dichloroisatin) |8 HE D% (reduced) SAMAIS A7) 3] A
LA wmukstith, AAld #3E: R2 = 4'-0CH3 (PT-1-33); 2',4'-0CH3 (PT-1-39); 2',3',4' -0CH3 (PT-1-
41); 4'-0C2H5 (PT-1-43); 2 4'-N(CH3)2 (PT-1-38).
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[0257] Al 3. ShelEl 4.7 fFEZAE FAA Y §HA
OCHj OCH;
0 i HO
Cl' Ho THF, IMBH; THF ¢! HO
. -
0 0

N N
H H

Cl Cl
PT-1-123

OCH,
I I

O D
TFH, 0°C

44 .5%

L2

Cl
[0258] PT-1 -165

[0259] 22X 4. 399 4.7 FE201xE A FEA] A

f\/]/ >\g 1. n-BuLi, THF, -78°C M\
HaCO i -

2. PDC,4A Mol. seives, CH,Cly, 0°C H3CO™ N

PT-1-173
fj)\ 1. MeOH, ELN, rt

OCHs

N HSCO 72.45%
[0260]
[0261] e 5. B4 sgEe] ABeE 34
[0262] E 2014 AFE ﬁ}f;f}%% 2ol 71AE AEFH FARE WS o] &t A FEUrE. PANCL(AZE A &F
(carcinoma)), TC32(21%F ESFT AEZF) % TC71(21%F ESFT A|EF)oA e EA 3etEe 3% 2 G, EAE
20 @oFslgi).
¥ 2
[0263] AA ] Fz IG5 (mM)
PANC 1 I 1c32 C71
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YK-4-275 11 40 23.95
YK-4-279 19.98; 33.96 |0.9395; 0.7657| 0.9178; 1.426
YK-4-280 40 12.11 30.08
YK-4-281 40 7.218 29.61
YK-4-283 Br 12.66 8.911 25.96
YK-4-284 MNHz 40 40 40
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YK-4-285 40 40 40
YK-4-286 40 4.631 9.149
YK-4-287 12.6 6.32 15.82
YK-4-288 40 3.002 9.345
YK-4-289 40 40 40
PT-1-11 40 10.34 12.28
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PT-1-14 11.11 2.698 3.568
PT-1-15 10.91 2.952 6.941
PT-1-17 MN{CHz)z 40; 40 0.2589; 0.2836]0.4008; 0.2945
PT-1-18 40 40 40
PT-1-19 22.94 2.609 2.819
PT-1-22 40 8.988 40
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PT-1-23 40 2.698 4.422
PT-1-38 15.5; 40 0.2908; 0.3833| 40; 0.5682
PT-1-39 5.413; 6.763 1.052; 1.664 | 1.806; 2.318
PT-1-41 2.855; 5.158 1.194; 1.611 | 2.142; 1.599
PT-1-43 10.98 1.409 5.655
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PT-1-53 2.202 40 4.08
PT-1-54 OCHs 2.127; 40 1.498; 2.57 1.362; 2.202
PT-1-60 40 40 40
PT-1-64 40 32.8 40
PT-1-67 28.1; 40 0.9822; 1.203 | 0.9086; 1.409
PT-1-69 40 40 40
PT-1-267 40 40 40
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PT-1-271 40 40 40
PT-1-275 40 40 40
PT-2-39 40 40 40
PT-2-52 40 40 40
PT-2-56 OCH, 40 12.36 40
PT-2-59 H,CO 40 40 40
0
Cl Ho
(L=
N
H
Cl
PT-2-64 OCH; 40 40 40
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PT-2-69 40; 40 2.178; 2.305 | 0.7145; 2.341
PT-2-71 40 40 40
YK-4-276 40 40 40
YK-4-277 40 40 40
YK-4-278 40 40 40
YK-4-282 40 40 40
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PT-1-12 40 40 40
PT-1-13 40 40 40
PT-1-16 40 40 40
PT-1-20 40 40 40
PT-1-21 40 40 40
PT-1-33 40 1.035 1.636
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PT-2-37 OCHs, 40 40 40
PT-2-78 40 40 40
PT-2-79 11.19 12.13 16.98
O I
Cl HO
[ o

N

H
PT-2-39 OCH;
PT-2-99
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PT-2-94 OCH3
@] I
F Ho
[T =0
N
H
F
PT-2-84 NHCH3
8]
Cl HO
(I )=
N
H
Cl
PT-2-89 (\O
N
O I
Cl Ho
(I o=
N
H
Cl

AN 6. 3% FALAS EWS-FLI1 Al¥2] A% A

ESFT Aol tigh YK-4-2799] JF o]5 A oJAE SAFo=2M Adsisitt. A% 3gha(lead
compound)J [C502 “Eo 2 AA3dt= Aol tisdle] 900 nMo|At}h. ESFT AE2 A A= EA
teFet FrolA S5k, TC71 2 TC32 AXEe] 4% JAl= VK-4-279 2 PT-1-339] t}Y

ATH(= 3a). TC71 AMEe] A A= YK-4-279, PI-1-33, Z PI-1-559] t}dt 50X =830 % 3b).
TC71 MEe] A A= YK-4-279 2D PT-1-1239] b3 Hwold AU (E 3¢). FAHAES d8E YK-
4-2799F FAREE A4S 7T @9 fA 2 dF3E FARE ESFT Al uiste] AR 248 Bt
(% 3a). AE] Wy s3tEo] G5 /MAA7IA] &dthH(E 3b 2 = 3¢).

Ao 7. EWS-FLI1 A3 2] o}# E A~ (apoptosis)

YK-4-2795 A g]stal RHA, EWS-FLI1 %x & walds F3A7 TC32 AlXE9 8
(immunoblots)& ZH|EFUTH(E 4). YK-4-279% EWS-FLI1 = RHAS 3o Ax¥Hoz o
goront, 159 HEAEs welskglvl. EWS-FLI1# RHAS] o abgo W H% FRA HFoA g FA
ATHORA A HFo ANt %f‘& Weks yrERATE. YK-4-2797F o

™, PT-1-172 TC71 Aol Y ZEgho] Yelsth. YK-4-2792] &%

TN A= k.

2 A4 8. EWS-FLI1 / RHA ZA3%e] Hr&)

o rZ o X

EWS-FLI1 % His-tagged RHA @&, His-Tag RHA (647-1075) Alole] AF-& %*‘6]]6}7] A TR LEA] &
e ELISA #A2 olgstel ~aegsiglt. el Fu kRS
A g, ECEE AT F, Felol=dl Aol Holglt:
5 GAE ol gt ZHsH.

a7
=
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96-4 ZolEcA A(wel)ES 100 ul/well 20 nM EWS-FLI1 ©eid Lol(1M o]m k3, 20 M E2]2, 500
mM NaCl)3} &7 4 CollA WHA] wiFslQint. PBSE ZHolES AlHatar A2o]A 2 A7 o4k 150 ulb/well 4%
BSAZ A AZ1 % ELISA A& &N((PBS+0.1 % T20, 200 ul/well)o 2 ThA] AlFH3IF T, Ze|o]EES PBS(10
pM EE 50 pM HF) el 100 ul/well FH oFE wi= DNSO thzayt A A2oA 1 Az Fet
Hj ksl tE, ZHO]ES 100 ul/well 20 nM His-RHA ©-9& &oH(0.5 M oju]t}Z, 125 mM NaCl, 20 mM Eg
)3 A 4 ColA sh5t Hob wjke 3 ELISA A1 & ((PBS+0.1 % T20, 200 ul/well)oZ AlH &k},
ZHo]lEo A3 RHAS 100 ml/well L=+ &-RHA &3 (1:1000 goat Anti-DHX9 / EB09297, Everest)$} &7 1
AlZE Bt oA wdsoz A AES &, ELISA AlZ £A((PBS+0.1 % T20, 200 wl/well)o2 A2 33T,
AA} AE 100 wl/well o)2F -A2 A (1:500 donkey anti-goat [gG-HRP: sc-2020)= 1 A|ZF F<t /“—9—01]
A wjeksto 2 AE3F 5 ELISA AlE 8N((PBS+0.1 % T20, 200 wb/well)o & A etgict. -~ am A
3agi 24 J)E(horseradish peroxidase assay kit)S ZF dollA o]z} &-A4 FA e 4 =
519 I (Bio-Rad - TMB Peroxidase EIA Substrate Kit #172-1066), 450 nmoll 4] ZHo|EE HE=3} . A
4 HRPE UEhlE A om e 38 Wit EWS-FLI1-RHA Z 3ol 3t S71d oA S48 710 R o
S Uitk A3E ¥ 5a - 5go 2okt ® Sal by SR B gigk A#E g oFsitl: YK-4-275,
YK—4—285, PT-1-12, PT-1-18, PT-1-19, PT-1-20, PT-1-21, PT-1-22, PT-1-23, PI-1-175. % 5b¥ 3}7]
Ezto] 3 Ax= @ okdo}: Pr-2-84, PT-2-59, PT-1-17, PT-2-71, PT-2-89, PT-1-123, PT-1-15, PT-1-60,
PT-1-67, PT-1-69. & 5cv 37| $H Ao st AzE g ofshr}: YK-4-285, YK-4-286, PT-1-33, PT-1-38,
PT-1-271, PT-1-52, PT-1-56, PT-1-64, PT-2-94, PT-1-267). &= 5d& &}7] $1 Exlo] i3 A= g oFsh):
YK-4-282, YK-4-287, YK-4-2 80, YK-4-289, YK-4-288, YK-4-278, YK-4-276, YK-4-283, YK-4-277, YK-4-281.
E bex 7] TH Exzlo] uldt ATE QoFstth: PI-1-54, YK-4-279 (S), YK-4-279 (R), PT-1-55, PT-2-75,
PT-2-39, PT-2-79, PT-1-16, PT-1-13, PT-2-64. = 5f& 38}7] B Extd g AHS @ okgc: YK-4-284,
PT-1-14, PT-1-39, PT-1-41, PT-1-43, PT-1-53, PT-2-56, PT-2-52, PT-1-61, PT-1-183. & 5g& 3}7] 1 &
2poll gk AHE @ oFstth: PI-1-275, PI-2-69, PT-2-99, YK-4-288, PT-1-19, PT-1-20, PT-1-69, PT-2-89,
PT-1-17, PT-2-94.

AAdl 9. EWS-FLI1 AL 91z} 243 ¢] vta)

EWS-FLI1 HA} <1z} &4 & Wastes & iv‘i‘z}‘gl 2435 NROB1 JEUHOH %"5}7‘3 EWS-FLI11o] FA]#H 2k
(luciferase) WHE F7MA7]= FA 5=

[e)
Wd s NROB1 Z2REE 2gtste ¥E, ¥ EWS-FLI1 %

1%
flo
o
o o
o
L2
>,
u
k)
oC
© ol |y
32
:L
ﬂOL
x
>
el
Ll
Hu
>
5
kD
2

A
py = 001;
g xR TR FER AHsta, FAlFEA wde] A —/F‘frgl %ﬁ}% =43tk 057 AIXLE 96-9 &
Ho|Ed Zdo]eg3l pciNEO/EF WE] @ pGL3-NROB1Z FAFY 3t tlzae 7t W voz FYAF Y
AL xeslgitt. GAFE AXE gt TR TR oERZ Asta, AHZE AEe FAEEA ZA4E
B AAaE FEAEEA @4 FAHZA dALE SHHEE AARIAIEA] 285 EWS-FLI1C A 9]
A 84S 71H TR FES JEIT. & 6a @ 6bE $H R thekst %o Ust Aoy FA A TA &
Aol duba AgS Yehdth, & 7a WA 7ie FE G2 gokd o tidk g A4S Jekdt
AAd 10, O¥A WEAEF] AR

O

oA WRAEZ(GBM)S ™% (classic), HAAHA(proneural), 2744 (neural), 2 Z+34d (mesenchymal)
ZHl ]2 2 28E fRske oo sl wAdA wig- F Aye FEelvk(Purow BW, Schiff D.
Glioblastoma genetics: in rapid flux. Discov Med. 2010 Feb;9(45):125-31. PubMed PMID: 20193638. Pubmed
Central PMCID: 3365574). GBMS /she 314 WA Aadd A=, T4 oA a4, Al 429 &
wol, "I DNA 4, 2 fAHRd Ao &4 x4 F48E TFATH(Suzuki E, Williams S, Sato S,
Gilkeson G, Watson DK, Zhang XK. The transcription factor Fli-1 regulates monocyte, macrophage and
dendritic cell development in mice. Immunology. 2013 Jul;139(3):318-27. PubMed PMID: 23320737. Pubmed
Central PMCID: 3701178; Chow LM, Endersby R, Zhu X, Rankin S, Qu C, Zhang J, et al. Cooperativity
within and among Pten, p53, and Rb pathways induces high-grade astrocytoma in adult brain. Cancer
Cell. 2011 Mar 8;19(3):305-16. PubMed PMID: 21397855. Pubmed Central PMCID: 3060664; Solomon DA, Kim
T, Diaz-Martinez LA, Fair J, Elkahloun AG, Harris BT, et al. Mutational inactivation of STAGZ causes
aneuploidy in human cancer. Science. 2011 Aug 19:;333(6045):1039-43. PubMed PMID: 21852505. Epub
2011/08/20. eng). °]E ZFellazd] WA %, BN A3 U oldAS ztes Yoz A 2wt (Garraway
LA, Lander ES. Lessons from the cancer genome. Cell. 2013 Mar 28;153(1):17-37. PubMed PMID: 23540688,
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Nabilsi NH, Deleyrolle LP, Darst RP, Riva A, Reynolds BA, Kladde MP. Multiplex mapping of chromatin
accessibility and DNA methylation within targeted single molecules identifies epigenetic heterogeneity
in neural stem cells and glioblastoma. Genome Res. 2013 Oct 8. PubMed PMID: 24105770). f-A&=x o=z o]
gk S JhAAo e Bekar, dAbA 2do] diall 2 S v e Ae BAs wA Xk dv dAb ¢
A7F GBM A & ATE ol T dhvbe mHA AEA AsAlY] FAY 5 k. ool digh ¢ €]= pb3elH,
ole] ofAY V]F e AWA dwld g AsAl Nutlin3e2 A" 4 gth(Vassilev LT. p53
Activation by small molecules: application in oncology. J Med Chem. 2005 Jul 14;48(14):4491-9. PubMed
PMID: 15999986) .

FAA el = B ek, GBMol wie 34 9 -4 AE5E Hriehs B A AlFe] dsEHA. oE
RE Afelx ek, WA A5 2 B oR fRd 9HH Fes E3ste], adAdl, 714 GBM A
25 A% o] Ao fitpgrolA Asfdith(Yin AA, Cheng JX, Zhang X, Liu BL. The treatment of
glioblastomas: A systematic update on clinical Phase III trials. Crit Rev Oncol Hematol. 2013
Sep;87(3):265-82. PubMed PMID: 23453191). < ©BlEZEZulo]=& U3k VEGFR A¥A} AslAlel U4 1114
Al R 7 HESZEvelE X g AR X85S GE A oo /e YEhiA FktkH(Batchelor TT,
Mulholland P, Neyns B, Nabors LB, Campone M, Wick A, et al. Phase III Randomized Trial Comparing the
Efficacy of Cediranib As Monotherapy, and in Combination With Lomustine, Versus Lomustine Alone in
Patients With Recurrent Glioblastoma. J Clin Oncol. 2013 Sep 10;31(26):3212-8. PubMed PMID: 23940216).
Aelo] GBM Azl theh E =H-e -3 AH(BBB)S& &= 3olH, ol 7heA de XA Amdd IF
S vxc(Juratli TA, Schackert G, Krex D. Current status of local therapy in malignant gliomas——a
clinical review of three selected approaches. Pharmacol Ther. 2013 Sep;139(3):341-58. PubMed PMID:

23694764) .

GBMO] A=3HE olalatal AEL AEHE NEst7] Ak wlo] A ZRNAIRNA) O] A& toldZE| Al E 7)o}
Al &3F(diacylglycerol kinase alpha)7b &A% #4o] & 4 Jvh= A2 TS ol&en, 4272 HA
37} &) o)l& AsfAlol thdle] & F i lth(Dominguez CL, Floyd DH, Xiao A, Mullins GR, Kefas BA, Xin
W, et al. Diacylglycerol kinase alpha is a critical signaling node and novel therapeutic target in
glioblastoma and other cancers. Cancer Discov. 2013 Jul;3(7):782-97. PubMed PMID: 23558954. Pubmed
Central PMCID: 3710531). HE%F, miRNA:= A x4 UESLA7E GBM ¢ I W3] Fasv= A
At AEARE RAS wte=d AFEE AT (Sun J, Gong X, Purow B, Zhao Z. Uncovering MicroRNA and
Transcription Factor Mediated Regulatory Networks in Glioblastoma. PLoS computational biology.
2012;8(7):e1002488. PubMed PMID: 22829753. Pubmed Central PMCID: 3400583).

Tgdemady] A9l-1(Friend Leukemia Insertion-1; FLI1)S M= GBM A o= FAFY

AZLE HAA 7 = 284S AN, G4 o] Ry uiE o}
2 FEAJT. A7, GBMOl ik TCGA dlo|Ejwjo] ~ol e B slar, T
Aol WA FATE. ets AE FAF AR} FLI1> TCGA ©o]Ef o] 2o 3]
Zlro & & GBMAlA LHHATHE 8). %7] EIS-1 A& Izt ARAE FFolA A4 ofAel

of the Ets-1 proto-oncogene correlates with malignant potential in human astrocytic tumors. Mod
Pathol. 1999 Jun;12(6):618-26. PubMed PMID: 10392639). 53, 7= ETS-10] AAFAHIE Fdolr] I3 FA
S FEE F USS eIt (Valter MM, Hugel A, Huang HJ, Cavenee WK, Wiestler OD, Pietsch T, et al.
Expression of the Ets-1 transcription factor in human astrocytomas is associated with Fms-like
tyrosine kinase-1 (Flt-1)/vascular endothelial growth factor receptor-1 synthesis and neoangiogenesis.
Cancer Res. 1999 Nov 1;59(21):5608-14. PubMed PMID: 10554042). -2 QA7 GBM AAF 2 A4 A&l
Dol ets AIE ELK 7YY F23% 98 A Agtth(Day BW, Stringer BW, Spanevello MD, Charmsaz S,
Jamieson PR, Ensbey KS, et al. ELK4 neutralization sensitizes glioblastoma to apoptosis through
downregulation of the anti-apoptotic protein Mcl-1. Neuro Oncol. 2011 Nov;13(11):1202-12. PubMed PMID:
21846680. Pubmed Central PMCID: 3199151; Shukla AA, Jain M, Chauhan SS. Ets-1/Elk-1 is a critical
mediator of dipeptidyl-peptidase III transcription in human glioblastoma cells. Febs J. 2010
Apr;277(8):1861-75. PubMed PMID: 20236318; Uht RM, Amos S, Martin PM, Riggan AE, Hussaini IM. The

protein kinase C-eta isoform induces proliferation in glioblastoma cell lines through an ERK/Elk-1
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pathway. Oncogene. 2007 May 3;26(20):2885-93. PubMed PMID: 17146445). ¥ W= 8}8t4 5% GBMOl A
FLI1 2d& AaskA] Xgloyt, a4 A" 92 3 HA(retrieval)ell 9lo] o] 441 Ao & vA
4 v T3 =Ao|t}k(Mhawech-Fauceglia P, Herrmann FR, Bshara W, Odunsi K, Terracciano L, Sauter G,
et al. Friend leukaemia integration-1 expression in malignant and benign tumours: a multiple tumour
tissue microarray analysis using polyclonal antibody. J Clin Pathol. 2007 Jun;60(6):694-700. PubMed

PMID: 16917000. Pubmed Central PMCID: 195505).

o A 9 AE o]0l E cBioPortal & AHG3tel, W3t BAR ets AD TN AFI BrAEAG
oleld WHE FF(anplifications) (LA WA o)), BAMe] (& 2FA AER), L aRNA AFEH (D

2
W g T © 88 FEste,

GBMoll 4] FLI1 A& w3k MDM29 dAl A3l 719tdte] Qe (Truong AH, Cervi D, Lee J, Ben-David
Y. Direct transcriptional regulation of MDM2 by Fli-1. Oncogene. 2005 Feb 3;24(6):962-9. PubMed PMID:
15592502). olelgh A, =2 MDM2E T8 T4 oA oA &A= olojA = pb3e] AsE fEd Aot
FEE AL, £ FLIT B 52 IDM2E 2= o]E Abole] 77He] GBM AlEF3e] =3 (loose) gdaAZE 3
= Aolth(3E 3 ¥ = 10). Z¥(hematopoietic) Aol oiA], FLI1S whiido] A5 A= o AAL
o oy W Agtom s AFe wpe} o] Wwls Fagh whlAo|th(Suzuki E, Williams S, Sato S,
Gilkeson G, Watson DK, Zhang XK. The transcription factor Fli-1 regulates monocyte, macrophage and
dendritic cell development in mice. Immunology. 2013 Jul;139(3):318-27. PubMed PMID: 23320737. Pubmed
Central PMCID: 3701178; Kruse EA, Loughran SJ, Baldwin TM, Josefsson EC, Ellis S, Watson DK, et al.
Dual requirement for the ETS transcription factors Fli-1 and Erg in hematopoietic stem cells and the
megakaryocyte lineage. Proc Natl Acad Sci U S A. 2009 Aug 18;106(33):13814-9. PubMed PMID: 19666492.
Pubmed Central PMCID: 2728977; Liu F, Walmsley M, Rodaway A, Patient R. Flil acts at the top of the
transcriptional network driving blood and endothelial development. Curr Biol. 2008 Aug 26;18(16):1234~
40. PubMed PMID: 18718762). FLI1°] ®l3Ad(embryogenesis)olA] FL38kA5k, o]2] walo] W AE 2 Uy
9] s FFE ATEHY] v e 2o Fad A A gri(Watson DK, Smyth FE, Thompson DM, Cheng
JQ, Testa JR, Papas TS, et al. The ERGB/Fli-1 gene: isolation and characterization of a new member of
the family of human ETS transcription factors. Cell Growth Differ. 1992 Oct;3(10):705-13. PubMed PMID:
1445800; Truong AH, Ben-David Y. The role of Fli-1 in normal cell function and malignant
transformation. Oncogene. 2000 Dec 18;19(55):6482-9. PubMed PMID: 11175364; Prasad DD, Rao VN, Reddy
ES. Structure and expression of human Fli-1 gene. Cancer Res. 1992;52(20):5833-7). 3k, FLI1 %49
gk A2 olo] WS AFs| Rk vl A YK-4-2799] F e A-E-S Wefsle WA ot

YE-4-279% ets AE TAY ERG, EIV1, % EWS-FLI1¢] 7]|%5< oAAst}

of”lol/ae Ao ¢, FY SFoNA, EWS AAN A3t =rdle AEE 3 @, EWS-FLIIZ o]ojx]+=
ets A9 TR ZdEt. fEle 7Y §FT AEFY oA AE ofFEALE ZYsh=, RHAC digh
EWS-FLI19] ZA3tes WA S AFEA YK-4-2792 54 2 #7899 (Erkizan HV, Kong Y, Merchant M,
Schlottmann S, Barber-Rotenberg JS, Yuan L, et al. A small molecule blocking oncogenic protein EWS-
FLI1 interaction with RNA helicase A inhibits growth of Ewing's sarcoma. Nat Med. 2009 Jul;15(7):750-
6. PubMed PMID: 19584866. eng). -F-2l= H3F fFASE &l T¢& EFsk= HI-ENS-FLILO] el FadFS
A7 e FY FF olFold REdA AhE TE 4GS FHET. 5ol Fad FARA, 24
YK-4-2799] (S) A&7 o]/ A|vte] RHAC A, dArbe &Adst, B ook ~EetoldS EF sk ENS-FLI1S]
71524 4L oA 4 dvk(Barber—Rotenberg JS, Selvanathan SP, Kong Y, Erkizan HV, Snyder TM, Hong
PS, et al. Single Enantiomer of YK-4-279 Demonstrates Specificity in Targeting the Oncogene EWS-FLI1.
Oncotarget. 2012 Feb;3(2):172-82. PubMed PMID: 22383402. Epub 2012/03/03. eng). 37](advanced) A HA
oFe A AF L= FAA FZo 98l ERG, ETV1 Ei= ETV4AS wdtd 3ol ERG, ETVI, i ETV4 A4S
& 2 dolE FyN7I=H AFPA R Hosgitt. /) ¥ FLI19E Awsh AS5AS T8t ets AG o
| I BARog FAdIth, ERG i ETVICl 98] fd Ay AlEE YK-4-2792 A
S w A3 A" HES UeERHATH(Rahim S, Beauchamp EM, Kong Y, Brown ML, Toretsky JA, Uren
A. YK-4-279 Inhibits ERG and ETV1 Mediated Prostate Cancer Cell Invasion. PLoS ONE. 2011;6(4):e19343.
PubMed PMID: 21559405. Pubmed Central PMCID: 3084826. Epub 2011/05/12. eng). ©]&3 ets HAA} Ax}e] A

ZAo 7198k wxp-F9F A (cross—tumoral activity)S ets HAF QAo o)) o= AR FEE F UE F

M &
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7HA FFE gkl stk

ets A9 TAY FLI1ILS uelA A2 A FZo] & 4= o YK-4-279+% GBMolA] FAH oz 48 4=
th. =24 (orthotopic) ©]Fo]al @ fHHoz2 A GBMY w9~ RS <7k Az A& HAHs ¢
AL AYst= dele] T9¥(proof-of-principle) 917l E&& k. FLI1S GBMo| wigh A=
Ko YK-4-279+ W] A gol| & & ATt

GBME £4 7153k oy dlole A4S 2= o Als A =(The Cancer Genome Atlas; TCGA)S] ZHH FU4
g Z shdoldt. wl$- AEA i ad¥alk olye)l FLI1S WMol AAE o o= GBM ¥ 23%7F A=
&+ BHOoRA FLIIS XYste Wy S zhets A4S $asdv(E 8).

[e)

fo o 3o

Ho flo

=
K3

g

FLI1, ERG 2 EIV1 Alolo] <43 AwA4S 1#ste], ERG 2 EIVIe] thdh YK-4-279¢] A%S w71akqlct
(Rahim S, Beauchamp EM, Kong Y, Brown ML, Toretsky JA, Uren A. YK-4-279 Inhibits ERG and ETV1 Mediated
Prostate Cancer Cell Invasion. PLoS ONE. 2011;6(4):e19343. PubMed PMID: 21559405. Pubmed Central
PMCID: 3084826. Epub 2011/05/12. eng). EWS-FLI1el gt YK-4-2799] HI=(KD)+= 9.5 pM= ZSAHIHATH
(Erkizan HV, Kong Y, Merchant M, Schlottmann S, Barber-Rotenberg JS, Yuan L, et al. A small molecule
blocking oncogenic protein EWS-FLI1 interaction with RNA helicase A inhibits growth of Ewing's
sarcoma. Nat Med. 2009 Jul;15(7):750-6. PubMed PMID: 19584866. Eng; Barber-Rotenberg JS, Selvanath).
Y o= F9Y(surface plasmon resonance)s ©]&3to] A Z3F ERG B ETVICl AFst= YK-4-2799 A%
AEl &=+ ERGOl tiske] 11.7 uM 2 ETV1e| oiste] 17.4 uM94 At S =(KD)E zte= HbH | o)== 122.4 ¢
Mol oFslk HBl=E zh= H|Eo]x wld BSAY ZAgsigt. = 9% YK-4-2797F 24427 11.7 uM 2 17.9 uMe
KDE ZH= ERG 2 ETVICl Al AS vekdo. 44 A8 S5 A3 viel o] Biacore T100 7]7]9 A
S48t o™ (Erkizan HV, Kong Y, Merchant M, Schlottmann S, Barber-Rotenberg JS, Yuan L, et al. A
small molecule blocking oncogenic protein EWS-FLI1 interaction with RNA helicase A inhibits growth of
Ewing's sarcoma. Nat Med. 2009 Jul;15(7):750-6. PubMed PMID: 19584866. Eng; Barber-Rotenberg JS,
Selvanath), SPR sensograms< YWERHA] @oktT).

X MEF] BAS 283 B & MY Z2AEV S8 %A (Solomon DA, Kim T, Diaz-Martinez LA, Fair
J, Elkahloun AG, Harris BT, et al. Mutational inactivation of STAGZ causes aneuploidy in human cancer.
Science. 2011 Aug 19:333(6045):1039-43. PubMed PMID: 21852505. Epub 2011/08/20. eng). 7719l AEFE
GBMoA] A st= §-AA B AANA ABEHoT MEEYTE. 3 38 GBM AZF2 olZdAL ekttt A9

olAAS YElNE GBM MEFS dde THAoIth, (HE ofdE e oo dA" wilde Wy g 7}
g, (v 1Y EF A 2de FAE 7MYk, ol MEFE AAl YK-4-2799] ojgk Fvk of
Yel FLI1¢] @dS Frtshed A= AT 3).
* 3
DKMG | DBTRG 42MGBA GAMG US7TMG| H4 BMGBA
EGFR ¥ = ¥ ¥ 3 - =
Myc + = + + + + +
PTEN ¥ _ : = = - -
MDM2 ¥ e : ¥ = = =
p53 + + + + = +
p14ARF - - . . . =
21WAF1/CIP + + + + + + +
CDK4 + + + +* + + +
CDK6 + + + + = + +
p16INK4a - = = = = +
p18INK4c + + + + + +
RB + + = + + +
7709 GBM AEF F 670(85%) = WY E%S =5 FLI1 2aS YeEyATH(= 10, Ad). o5 AxEFY 2z A
= hnd
0 =

£ 0.5 YA 9.9 pM7FA] IC50 S 2zt YK-4-2790] & ZAwen FLI19 44 2 YK-4-2799] of
S 7= Abolol A weE FAZE BREACHr2 = 0.8, = 10).

GBM XA o =ZA FLI1S 7FsA<S H7islr] f18te, F7le d2dHde mas #4313 th(Chow LM, Endersby R,
Zhu X, Rankin S, Qu C, Zhang J, et al. Cooperativity within and among Pten, p53, and Rb pathways
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induces high-grade astrocytoma in adult brain. Cancer Cell. 2011 Mar 8;19(3):305-16. PubMed PMID:
21397855. Pubmed Central PMCID: 3060664). “§7 ¥ ZH(brainstem), 7t Ad7dAx, 2 dixad A xzet
Hlwsle] Frle] FLI1 Z2H MEo|A wg e wdoe] FAHAH(E 11). 28y, 22719 o]F Zobs-
(knock-out) (PTEN/p53) % 2070 B 1470¢] 45 50}-=(PIEN/p53/Rb) & 13709 F4& #A41% Frle] Z=H
AEol ZIgkgk FLI1S] Z4E3 HadS Yehi ok 11).

o

2l &) 27gat7] flatel, GBMe] HES FLIT A= 483l

2 A9E 4] Lo < AN(66%) = wA-REG @ 9 v 5olA NS E AAE] $s] H

Ashg & FLITO tigh g [HC A4S YERATH(E 12). Wi 4 dz=a, vy

2,409 FH Fde B F ogle 3o®E FEAT
%_

12F GBMel Al FLI1 #d %
[¢) 2 J

GRNOl glo] =S EH MRS TR wA F shbs Fol-w Pu(BBB)S FRE Aolth. VK-4-2799) o
314 (pharmacokinetic) B7Fel AWEA, 24 $AF FH5w, oF 75 ng/ke IV HATA VK-4-2798 7
@ 120kel el he] W} wwagch. ¥ Aol A VK-4-279¢ $HE F9Y 5F DY E(pretibial) 0%l
4 Fool AR THRA0H, ol FLIL OAE A T Aolth EF, A= 4Ese] RFE IV FAE
ool FATASH, AEL WE F F FRO], ot = FUA WA gk, mebA ol BEB
g AA 23 AAAE R 59 AwPe

Edo A AF=H= deolel= GBM digh A Ao ZA] FLITE glsttl. TCGA uvlolele] A, AMEZF9] 5

g, GEBMM 22, 2 A T F HCY #d2 T FLI1Y F7F A5s A s,

GBMOAM A28 FHowA FLI1o] HA

B2 grigto g2 75Ed. FLIlo] AlFW Z7] AlX
! g AFE FAs7] Hs8l FLI1e] F840l
watch, A W MEele] vluE wiEA e

FLI1¢] 3'UTRE F# A8k EGFP= #A® shRNA WS o]&ato] GBM AlZF7F AE, A%, 2 A&S Slsko]
FLI1 2&o] Fg3to] e}, shRNAE #EHEe]#] ~(lentiviral) Al2¥lS o]&ate] Alxz AT, o
gk, 7702] GBM MIEFolA FLI12] AtHAel T84 FHA48 ojdAe Ao me} FrHEi(E 3). FLIZF
shRNAol ol&f] 7HA® ¥ Wsl= A3 :WEH (scrambled) shRNA w3 A4, s, d#A 2] A (anchorage)-2]
&2 3, 4 FF P A (tumorigenesis assay)ell §lo] FLI1 49| Afololl A gt A vk AES
oMo Wiy ule} o] F3ETH(Erkizan HV, Kong Y, Merchant M, Schlottmann S, Barber-Rotenberg JS,
Yuan L, et al. A small molecule blocking oncogenic protein EWS-FLI1 interaction with RNA helicase A
inhibits growth of Ewing's sarcoma. Nat Med. 2009 Jul;15(7):750-6. PubMed PMID: 19584866. Eng; Rahim
S, Beauchamp EM, Kong Y, Brown ML, Toretsky JA, Uren A. YK-4-279 Inhibits ERG and ETV1 Mediated
Prostate Cancer Cell Invasion. PLoS ONE. 2011;6(4):e19343. PubMed PMID: 21559405. Pubmed Central
PMCID: 3084826. Epub 2011/05/12. eng). & ¥4 T AEE ol &ste] Fd=m Aggw Uv AEE
T o5 HAES o T AE o iy AEo] HAARE AES BEUHH s FFstele 7] dyvd s
7IRke] TS o] &gt ME & Bl o]% FF AETE o] FAS WEgtel wE A7) d¥dze] ¥stE S
A8k Roche”} A|Z3$F xCELLigence 71717} AF&¥thH(Rahim S, Beauchamp EM, Kong Y, Brown ML, Toretsky JA,
Uren A. YK-4-279 Inhibits ERG and ETV1 Mediated Prostate Cancer Cell Invasion. PLoS ONE.
2011;6(4):e19343. PubMed PMID: 21559405. Pubmed Central PMCID: 3084826. Epub 2011/05/12. Eng; Rahim S,
Uren A. A real-time electrical impedance based technique to measure invasion of endothelial cell
monolayer by cancer cells. Journal of visualized experiments : JoVE. 2011 (50). PubMed PMID: 21490581.
Pubmed Central PMCID: 3169283). o]Fo]2 AFE 7/ MEF EFoA FLILS #FAaAZ a2 &4
(polyclonal) shRNAZ AR&-3t}. 7+ shRNA FLI1T 2 A= @E¥ A¥FE 5viele] FA4 A7 vpg-xo] FE24
(stereotactically) FAFSF tH(Fiandanca?t %), (7 MXF, MESF o 5vtele s&, +/- FLI1 = 70). A
T Aol FFE (U & ov Aol ] MRIZE 7-10€7ke] A o= HUHHS Y. % 44 S5 ALt
Bruker Paravision 5.0 AXE$o] L= ImageJ(NIDE o] &3te] AW ule} o] B4 JH(region of
interest) 2o 28] AT (Truong AH, Cervi D, Lee J, Ben-David Y. Direct transcriptional
regulation of MDM2 by Fli-1. Oncogene. 2005 Feb 3;24(6):962-9. PubMed PMID: 15592502; Pimanda JE, Chan

—~ o~
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WY, Donaldson IJ, Bowen M, Green AR, Gottgens B. Endoglin expression in the endothelium is regulated
by Fli-1, Erg, and Elf-1 acting on the promoter and a —-8-kb enhancer. Blood. 2006 Jun 15;107(12):4737-
45. PubMed PMID: 16484587). T4 A3 SA= A& 9 X859 Az7t-9&4 Z23UAS FF317] fste] A
ashei=

AA-7lole] FLIL cDNAZ ol &3k A4 Q13 Aol F454

AR VAL FLIS WY RS Q5] 9Askel, A Azk ARALE Aeulole s AAWS o] 43
o] AA-Zole] FLIL cDNAR HAFPH T, Fmelg @1 2 A4 U $44 79 244 2243 v 3
g, geEEon W) 2 LI 94798 gE2ed Axs aAdq-ed 49 BAS 98 rroe

Skl FAtH(Erkizan HV, Kong Y, Merchant M, Schlottmann S, Barber-Rotenberg JS, Yuan L, et al. A
small molecule blocking oncogenic protein EWS-FLI1 interaction with RNA helicase A inhibits growth of
Ewing's sarcoma. Nat Med. 2009 Jul;15(7):750-6. PubMed PMID: 19584866. eng). °©|&°]4 A7+ H&3 v}
ok FZo] A2 AEF +/- FLI1, AT T smbele] == 2009 F8). =& A= vket o], 10
A mid FF AES Boreh] S8 RIZ 2983t

A7 £7] AE= FLITS Zefo] &d 9 FLIo] ejAdom I3y = 59 o 2 3o Hr7h 5ol o
3 Hrlao. E3¥(Lelievre E, Lionneton F, Mattot V, Spruyt N, Soncin F. Ets-1 regulates fli-1
expression in endothelial cells. Identification of ETS binding sites in the fli-1 gene promoter. J
Biol Chem. 2002 Jul 12;277(28):25143-51. PubMed PMID: 11991951) A Z-& AEF7} ARGHTH A A <]
A A% H s EAE Frter] 98, B diza 3 FLIL 23S St e, olE AEFe dx
2 FLIT Hdo= FANAE o]Fol2 AFel AT A7 A A £ & dFH=). ol Al
= YA A4 EA(pristine neural qualities)S FX3t7] Yool 2% A RorE A A 1At 37
Ha A iR 2HaH8A AFE T Rossi S, Orvieto E, Furlanetto A, Laurino L, Ninfo V, Dei Tos
AP. Utility of the immunohistochemical detection of FLI-1 expression in round cell and vascular
neoplasm using a monoclonal antibody. Mod Pathol. 2004 May;17(5):547-52. PubMed PMID: 15001993). (3 Al
¥ +/-FLI1, A5 9 5vtee] & = 1579 58)

YK-4-279 =4 9 FLI1 ] Aleole] A#dAZE SAHAU. YK-4-279% EWS-FLI19] FLI1 A¥S XZH34
(Barber-Rotenberg JS, Selvanathan SP, Kong Y, Erkizan HV, Snyder TM, Hong PS, et al. Single Enantiomer
of YK-4-279 Demonstrates Specificity in Targeting the Oncogene EWS-FLI1. Oncotarget. 2012
Feb;3(2):172-82. PubMed PMID: 22383402. Epub 2012/03/03. Eng; Rahim S, Beauchamp EM, Kong Y, Brown ML,
Toretsky JA, Uren A. YK-4-279 Inhibits ERG and ETV1 Mediated Prostate Cancer Cell Invasion. PLoS ONE.
2011;6(4):e19343. PubMed PMID: 21559405. Pubmed Central PMCID: 3084826. Epub 2011/05/12. eng). MXEF
o ol e FLIT AsAl YK-4-2799] &3hel 7h W@ FLIL wlel olg oAlel gl weh 4] A9e
shRNA dle]Ej e} v|m st} FLIT & FAAAE 2t 7719 GBM Ao st Abd dlolH. ol = 95 A
Asboel ASE EES 9 W ge AETE S -FY A4W AETE oE ume LA

=

Hil Mo

rt

FLI1 %o o2 T8 BM +448 2 xdga JaaA7E eA q95-g ddstt. 929 AEF doly
shef gatdARE Rt obuEt TCGARFE ekl AHSE kot Alej=rk ARt A2 FLI1 oDNA B o
WS ¥3)slu], FLITo] PTENS] £4, pl6, p53 B¢ W], IDH1 % E9Wo] L& EGFR B¢ Wole & g&
SAE GBM A AP AadAzE A ofi-E Hrhett. ole XvhA] AAE 3 FFEs TS =S &
Auw A2 wAe sjd g FLIWZF 235 =4 Hrkdct

A= 2A YK-4-2798 H7tetr] 918 GBMO] T8& mes SHE

YR-4-2797F A% =3} T GRMY FHE 2o auE Hlﬂ
§o J

GBMS 7hl mh§-2o] FolBQirt. o] GBMO] o]Fo]»

WRIZ S B7hehy] b mpesse] oA Tl W(intracranial) W¥WE B7kel7] @ Ee FHdo
WRIZE GBY 3] w9 AE 2a% B o 2HNED S AFIAWL, sheaE AAshe Azke FEI} 2 2
oA ole] A& AP, 270 GBM MEFTL AEE T, Xenogen A Ul Aol o8 7o AEF
GBM &4 AARRE deldch. 29 GBM MZF3= Ad7lel stdd uheh o] FLITO tigh e7Aa 2 A%
sxo] sl Aewth. ot 27el GBI AEFE FAdMSAZ Hddon FAAVHEE SEIe
Xenogen Al2=¥1S o] §3te] ZAY/EUEHE 4 Q. B AAF AT L ¥ vag dste], Aey e
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MRIZ o] &3}o] B3, AEFE E44 o]Fo]a Aldd &) A Qor 2azddtt(2 AlEF x 5 B2
10 &%), Xenogen oWl kA, F&oll FA|H A 7S

olFol4 GBM FFol 9lo) VK-4-279% T F9 7Y F BE L Fde) T4S 2 BEES AnFORA I
3

ATk, 27] %L Xenogenl & AASEIAL, I 7]E MRISF #Bdo] glom, FEO S5 um HWHY u X5E A%
gt YK-4-279= dol- AHE Wet sEd £ 5% 299 "3 2Yshe 83 fAel YK-4-279
o] BID F#¢J3ke] ARFTH(E 13). B A7e ¥ 2% #9, 58 34, ¥ F AES Y Ao, 2y
(necropsy)*l, &% % A A ¥H= GBM vbA, oFFEAIZ, 9 FLIT 248 ¥4 fFdAo] st W x==3)
stedMo g H{riE Aok, X 138 (S)-YK-4-279 T ZhAuAS o] &3 397re) X87F A 4 HIPS
BAS Yehdth. = 13a: ®AIE vie} o], ES o]Fo]ae npe-2E 400 mg/kg IFE Ev dR2ToR AHE
9. A EoF300 mn) o2 Azl mlo~Z 30 ol e & Eojzfon B R 3RS
A, & 13b: Y Age] HEE |E T4

o] GBMES zte A7 T4 2 vlwd F 4 @A EAH] wiie, YK-4-2798 &, T4 T4

4

e AAFC. webd, YK-4-279% & 49, MRIO] o3 20 mn o] GBI AbellH Fo] I z

A AT o]Fo FTES XgsozM HrlEr. FUL olu Xenogenl ® HEHU. TELS X8 T dFYd
_]

=]
T8 Xenogen H7IE WETH ATFE TY HI, 5 T, 2 F AESS vudt. 74 A, TS

o
o
o,

1

[e) [e] ];g XO}\O]—
QA ¥HE GBM vhA, oFFEAIL, ¥ FLIT 249 34 F3A ] digt wez4gstdAo=n Hrld Zlojt),
GBMS] GEMM m&o] A&t} T2 E%E vke} Zo] A ETH(Chow LM, Endersby R, Zhu X, Rankin S, Qu

C, Zhang J, et al. Cooperativity within and among Pten, pb53, and Rb pathways induces high-grade
astrocytoma in adult brain. Cancer Cell. 2011 Mar 8;19(3):305-16. PubMed PMID: 21397855. Pubmed
Central PMCID: 3060664). WgF 90¥ &<k, H&2 GBMY A1ZHS ##Esr] Y& 10-14Lwid} MRI H71HE Sk},
A 1oA4 FE2 909 AAAl YK-4-279 E= xS Adrh(dizs 3 A i 109k e] &8 = 20v}
A9l 5. AY 0 FEE Sel A B2 RUE Gelel 1A 2 mueh 2 £G4 SR 9 AR
Ack(za 2 AHEat Ul 10mkele] & = 200k FE). 1 o] XA, ES & npel o] H
7he Tk, YK-4-2799] o= 57 U Zi:i% o]-g-gtct,

tolB = GBMS et FLIL B A8 o2 bE ets AL 4L F7F A5 sty sl A€

Al oo el AHE¥E Hx:= 317]E E3rh: CBTRUS Statistical Report: Primary Brain and Central
Nervous System Tumors Diagnosed in the United States in 2004-2008 (March 23, 2012 Revision). Central
Brain Tumor Registry of the United States [Internet]. 2012; http://www.cbtrus.org. Available from:
http://www.cbtrus.org.

AAd 11, HokS X723} 7] 913 YK-4-2799] AL

Ay AEO A F=3+ AlERZ9 Hol(epithelial-to-mesenchymal transition; EMT)® ¢F=(carcinomas)?] 24
o] Fo aioltk. ENME Hold % SFE-Ud nIFS Foste Ax Feg 9 Pl A ®IE
fre=gtrl. mek, ENI7F &F £7] M) A FAdES AAEE TAVE Uk dde iy er 2 A5}
7] e WHE Aol 171 wiizol - Abe] ¥ dRlelnh. ke A fxste] $-29 oa]
HHe T A aHE M EAE s, ol 54 S AmEsted AEARl 34 AR ¥
< o)EIY. olF A A9 4 AE A A A FEA F Ax O gl g2 7yl E xEet

B, ol A ' Hgh Ao AA Aoy dre] AS A AWAAATIA skt
d

NJ

o
Bdo] 71Ae FHe] @S E-26 ¥ AMD(E-26 Transforming Sequence; ETS)-3%
AAE Azpe] ETS Algel 744 49o], EMTA Fa8g d3s gvhe 7ME fFE3IY. Eg, ol A= %7‘]
(zinc finger) E-box ZAgt Qv+~ (homeobox) 1 ¥ 2 -F-HAF(ZEB1, ZEB2)9o] H&le] AHAQ A3k ZHS
Sate] ENT 2 ul9] Ao obd FaS FEdic). ZEBLES #|¢ A EolA] ENTol 1AW, siRNAS o] &3
E A= BMT REHAIZ BERE ofuel A 9 9 A U TY A4S AT, AY AETE =
ERGE #&A|7]1Z 2, ERGE ZEBE &3 EMTE = = vk, A3 ERGZF ZEB1/2¢ ]38 wiZl=& #H9t A2
o] ENTol #odsteA] ARE AAstesE Fadrt. VK-4-2799] A2 AA= dde As5st7] f8) AxsHz
7}

ERGE= AAF QIAb=A bete] $a3 W2 fzke] wds 2dIT. oo wHL ERGe TIFFAY 540 A
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3 MEAA F7HT MEZ Hol(ENDE Fdshe o9 s8E& xgstte AS AASIY. o2 434 A
2" A ERGE o AMEoNA ENTSl A ZEA A=A FA E-box 2% svewrx 1 2 2 FHx(ZEBI,
ZEB2)9] WS FEFS YEMNATE. EMTE NSCLColA] hAMlze] o] 2 k& S fE3st7] witdl, ENTE

=
frEehs ¥ el oAl AgE dH 84S b el

H b Aol A EMT wi7HA] ERGS] S &to] ZAAF T, ERG o] Wsle] tf-&3ste] EMT % NSCLC MEFE] oF= 4
4 FdYol ZAdr. R ERGZF 2 Y] Tl AAE NS fEIvd 2Adv. B3, vk NSCLCO A
ERG wH70€l ENTZF ZEB1/2 25 AA= 49 Z2Adr. o]5 A2 NSCLC AlZEolA RNAL 7] 2 Q1§ ERGE]
AA 4 ZEB ¥ x3Erl. ENT 8FS ghyE ENT mf712 AAIZF PR 2 |28 EXWel o) H7ke.

K

HIAT Fodd 4 e YK-4-2799] AA7ZF Ax=Ha AG Axe] 54 W oy S vA&= YK-4-279¢] &3
7} daEg, BEA e i B-3EIAZ R A|F2YAE-(B-hydroxypropyl cyclodextrin; B-HPCD)o]t}.
NSCLC M2+ YK-4-279% A ¥ il o]59] wkg2 AA| & 9 AA ] 2o o8 ¥ g€, Wdego] &
BE whg-zel A ME BEE, T3 (chemotaxis), W3 ME & F o]Fo]2 o] FFHETE. YK-4-279 ¥
NSCLCell thall 7Hd &3 steAsA] Apolo] ZAAQl AlvA] &37t ddErh. ENTel & miZi= = ofE WA
2 NSCLC MEe] =2 Ho] 7FeAdel 542, NSCLC &A1) F£X] ¢F2 o5 J3] 7]of e},

b

EMTell oJa mi7ie]= oF& Wi 2 NSCLC AlEe] %2 Aol 7hsAdel 542, NSCLC #ate] FA4 &2 o 5ol
d3sl 7ol Hdel M NI 2@ F s WA= 54 @ide AEAE olgste] ®4dY. & 14+ ERG
7 Ht Aol R k= WS Z2dshs NS 2438kshs ZEB1 2 ZEB2¢] 2dE Fi=ds HEriY

& Mo dgeo] Had E%
EAoz oty & MEe HEzEHE AAS FEste dudo]
gty A5 EHoZ AFHY. o o] Aol v F4A 1
(imatinib mesylate)® EIl&= A& 2t

of o3 AgtEH, Az ®W = )
gk A Y Fasta ufg- LA A2 Ak Akl tisle] A &He|n
g4 = F8A &35 A= A A =
el & gdyle Hyxolty. Wi, shue] HoE dwlde Agele

RS | -1 RS
S EAska & olslH A om, ol ol duAEE AAlet] witel diHom AL wAS W
<

lo

ERGE= T3 o] HAASIL ah o] FF3517] wjiEdd 4% XEE A Y3 =dot}. YK-4-279+=
ERGS] A} &S JASI= LAkl ™, NSCLC W] o]e] 9ste] ZALE T, EMTOl 8.5+ ERGol ZA33lal o)<
71%5S wedto 24 YK-4-2798 derEl A9-(% 14), NSCLCE X £317] g8te] ALg=E 4= Q).

ERGE ¢t v o)}, E-26 WY A A(ETS)-¥A {Fd7 ERGE B2 204 i3] Ao 3, 3 4
g Aol B4l AAF Q1AM ETS Al +A4YE dEststch(Liu F, Patient R. Genome-wide analysis
of the zebrafish ETS family identifies three genes required for hemangioblast differentiation or
angiogenesis. Circulation research. 2008;103:1147-54; Sashida G, Bazzoli E, Menendez S, Liu Y, Nimer
SD. The oncogenic role of the ETS transcription factors MEF and ERG. Cell cycle. 2010;9:3457-9). <7
+ ERGell o3 A== 54 FHxe] @437 i AAS 8] 283S AAG. odE B0, o9 wdS
98l ERGE F 8= 3k VE-7hd|(VE-cadherin)& ¥ AlAel 9lo] Fad e Alx A3 g 2 Wig] A
ol A o]th(Yuan L, Sacharidou A, Stratman AN, Le Bras A, Zwiers PJ, Spokes K, et al. RhoJ is an
endothelial cell-restricted Rho GTPase that mediates vascular morphogenesis and is regulated by the
transcription factor ERG. Blood. 2011;118:1145-53). wrel & Atell gloja], ETS HAF A= AX o 7149
2o, 2 AE-g-AE 2 AE-g-71d8 dete] 48 xdee Aol g A e v fHdA
o] zZHo| #HoJstch(Lelievre E, Lionneton F, Soncin F, Vandenbunder B. The Ets family contains
transcriptional activators and repressors involved in angiogenesis. The international journal of
biochemistry & cell biology. 2001;33:391-407). 54 o= g3 Wy A% dx, A= (endoglin),
MMP(matrix metalloproteinases), Ze}Altko}Al 1(collagenase 1), Z F-2A]AL}A|1(heme oxygenase 1)l th
g FRAE EFIT. ERGE 28 B AT AlE ShellA dpdEe Az AYA ghelA AHEE hrdAEA
&5 Stoh(Chen Y, Chi P, Rockowitz S, laquinta PJ, Shamu T, Shukla S, et al. ETS factors reprogram
the androgen receptor cistrome and prime prostate tumorigenesis in response to PTEN loss. Nature
medicine. 2013; Rahim S, Uren A. Emergence of ETS transcription factors as diagnostic tools and
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therapeutic targets in prostate cancer. American journal of translational research. 2013;5:254-68;
Turner DP, Watson DK. ETS transcription factors: oncogenes and tumor suppressor genes as therapeutic

targets for prostate cancer. Expert review of anticancer therapy. 2008;8:33-42).

ERG B! EMT+= NSCLCOlA £ @& 9 AxE ovghtt. #llgkell A ERGE] ol o] w29 V& 1= F
Eahubel w2 NSCLCAlA] oA o= &2 X9 ERG Td B 44 A3 vluste] # T A5l 100%
4] ERGY] diQbd 2Ztoldd WMo Exle HES X8 U(Xi L, Feber A, Gupta V, Wu M, Bergemann AD,
Landreneau RJ, et al. Whole genome exon arrays identify differential expression of alternatively
spliced, cancer-related genes in lung cancer. Nucleic acids research. 2008;36:6535-47). wlo]a = #4
o 2]3F mRNAS] #2]: ERG mRNA &S NSCLC %2 AlZollA A9 8%(Ramaswamy S, Ross KN, Lander ES, Golub
TR. A molecular signature of metastasis in primary solid tumors. Nature genetics. 2003;33:49-54), %
9] 11%(Ding L, Getz G, Wheeler DA, Mardis ER, McLellan MD, Cibulskis K, et al. Somatic mutations
affect key pathways in lung adenocarcinoma. Nature. 2008;455:1069-75)] 3w}, ERG Al A A}7F EMT

Yo #ostERE 2= ERG wi7E EMTZF NSCLCO] b @ Fol 71o8t & & Aolgtes 7HdS ARt
ENT= AMXE7E ol59 4y EAS di +3¢ nddS d& o x7] do} ddeolx HysAri(Sato M,
Shames DS, Hasegawa Y. Emerging evidence of epithelial-to-mesenchymal transition in lung
carcinogenesis. Respirology. 2012;17:1048-59). EMT7} R 3Ho we}, Al¥Xe= ¢S S848JL I8Ae ®
AP S g5, wEhA, ENTE 2 849 F483 A= Yetwth. ENTSE oFE g 2 F-olFEA A &

AFWRE o2t NSCLC =4 &, d3 A4, 94 do] Aole] A Al il 2 A 2o =3+ g
Al o] SHEAFGE 4). 5 50f, BNl #ojshz 2Ake] w32 S/ do] § gopxl 2] 5 A

£5 ¥8sl= NSCLC 9dwelsts 5343 #do] th(Dauphin M, Barbe C, Lemaire S, Nawrocki-Raby B,
Lagonotte E, Delepine G, et al. Vimentin expression predicts the occurrence of metastases in non small
cell lung carcinomas. Lung cancer. 2013;81:117-22). X3+, wel d4toll A EMTY F o3t Jae E7] AlE9]
E4A Axeol Fddol o] FA|"Pt(Mani SA, Guo W, Liao MJ, Eaton EN, Ayyanan A, Zhou AY, et al. The
epithelial-mesenchymal transition generates cells with properties of stem cells. Cell. 2008;133:704-
15). Fgshd, ols die= ¥ AL F¥4st= EMIE JAs7] 98 23 AgAS AFdd. ® 4=
NSCLCOl Al 174 543 #A-o] A& ENTel #oste A& E7 gt

I 4
BMT 207 PEEY Az
A3 7Hd™ =719 & A& (Longer Nakata S, Sugio K, Uramoto H, Oyama T, Hanagiri T,
(Epithelial overall survival) Morita M, et al. The methylation status and protein
Cadherin) expression of CDH1, pl6(INK4A), and fragile
histidine triad in nonsmall cell lung carcinoma:

epigenetic  silencing, <clinical features, and
prognostic significance. Cancer. 2006;106:2190-9.

HUXZ A z o] Kase S, Sugio K, Yamazaki K, Okamoto T, Yano T,
A A (Negative for lymph Sugimachi K. Expression of E-cadherin and beta-
node metastasis) catenin in human non-small cell lung cancer and the

clinical significance. Clinical cancer research
an official journal of the American Association for
Cancer Research. 2000;6:4789-96.

SLUG % % A (Postoperative |[Shih JY, Tsai MF, Chang TH, Chang YL, Yuan A, Yu
relapse) CJ, et al. Transcription repressor slug promotes
carcinoma invasion and predicts outcome of patients
with lung adenocarcinoma. Clinical cancer research
: an official journal of the American Association
for Cancer Research. 2005;11:8070-8.

Zrolx ZF A< (Shorter Chiou SH, Wang ML, Chou YT, Chen CJ, Hong CF, Hsieh
overall survival) WJ, et al. Coexpression of Oct4 and Nanog enhances

malignancy in lung adenocarcinoma by inducing
cancer stem cell-like properties and epithelial-
mesenchymal transdifferentiation. Cancer research.
2010,70:10433-44.
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SNAIL Zrolx ZF A<E(Shorter Yanagawa J, Walser TC, Zhu LX, Hong L, Fishbein MC,
overall survival) Mah V, et al. Snail promotes CXCRZ2 1igand-dependent

tumor progression in non-small cell lung carcinoma.
Clinical cancer research : an official journal of
the American Association for Cancer Research.
2009;15:6820-9.

TWIST ol x ZF AE(Shorter Hung JJ, Yang MH, Hsu HS, Hsu WH, Liu JS, Wu KJ.
overall survival) Prognostic significance of hypoxia-inducible
HIF-1 <3} Zolzl = AZ(Shorter factor-lalpha, TWIST1 and Snail expression in
overall survival) resectable non-small cell lung cancer. Thorax.

Bol7l A A= (Shorter |2009:64:108279.
recurrence free survival)

ERG ¥4 7} ZEB1 EMTE vi7fglttl. EMT& o 2l ARE ¥3shs 533 Mx dkgolv. A3 3FA
E-box-Z23% Zd| Q8 (ZEB) Wl dS ENTe] =8 ZAA}o|tH(Takeyama Y, Sato M, Horio M, Hase T, Yoshida
K, Yokoyama T, et al. Knockdown of ZEB1, a master epithelial-to-mesenchymal transition (EMT) gene,
suppresses anchorage-independent cell growth of lung cancer cells. Cancer letters. 2010;296:216-24).
53], ZEBl° EMTell FFefshs il ds h3slehe fxke] 2ds 2dgo=m #de] INr-dd 2 289
AN FH JTL d). AE B, HY MEFIA  siRNAZ Q3 ZEB1 Hde] ojAE ENTQ] whd, ZAEHA
of g 27}% A, B A 9 2 AR HellA Hek Alxe] FAE A ARE 72 THRen T, Chen Y,
Song H, Chen L, Wang R. Inhibition of ZEB1 reverses EMT and chemoresistance in docetaxel-resistant
human lung adenocarcinoma cell line. Journal of cellular biochemistry. 2013;114:1395-403). 7}%
=923 ERGE HHA oF MFEA ZEB & E3 EMTE w7i3tc}(Leshem O, Madar S, Kogan-Sakin I, Kamer
I, Goldstein I, Brosh R, et al. TMPRSS2/ERG promotes epithelial to mesenchymal transition through the
7EB1/ZEB2 axis in a prostate cancer model. PloS one. 2011;6:€21650). 3 miR-30L A UM oF Aol A
ERG &3S A" o=r ZATFoRHR ENTE AT (Kao CJ, Martiniez A, Shi XB, Yang J, Evans CP, Dobi
A, et al. miR-30 as a tumor suppressor connects EGF/Src signal to ERG and EMT. Oncogene. 2013). °o]%&
2 g2 A7 FgelA ENTE wEA717] 98tke] ZEB1 2 ZEB2E F A7) 93 wgol AFHY 5 Qe
AES e A2 FEHolgts s dERATE. RNAL 7]%0] AR AgEvd Fd] SHE A eokr] o
ol #ekell A ZEB1 S JAlstr] g tibA ]l WAUSES gRlsts Aol ZoE slojtk. ERG AF F-9
= ZEB1 ¥ ZEB2 T2RE 99 o &A= Aoz deix Adth(Leshem 0, Madar S, Kogan-Sakin I, Kamer
I, Goldstein I, Brosh R, et al. TMPRSS2/ERG promotes epithelial to mesenchymal transition through the
7EB1/7EB2 axis in a prostate cancer model. PloS one. 2011;6:e21650). 2009d°l, $-@]+= EWS-FLI19] A3
AZA YK-4-279, 79 SFNA FTE-5c14 Auidd FHtel o3 dEstd §% dEs st
(Erkizan HV, Kong Y, Merchant M, Schlottmann S, Barber-Rotenberg JS, Yuan L, et al. A small molecule
blocking oncogenic protein EWS-FLI1 interaction with RNA helicase A inhibits growth of Ewing's
sarcoma. Nature medicine. 2009;15:750-6). U< FH o=, F709 EIS 7+4<, FLI1 2 ERG Ale]e] 54l
7149kake] | YK-4-2797F ERGoll 212 o2 Astatal o]o HAF EAS oAt (Rahim S, Beauchamp EM, Kong Y,
Brown ML, Toretsky JA, Uren A. YK-4-279 inhibits ERG and ETV1 mediated prostate cancer cell invasion.
PloS one. 2011;6:e19343). ¥+ Ml3EelA ERG 7|52 A ZEB @A o) wj7le ENTE WHAZ 5= 3l
om ol el oAl Y geAw oFEol tiF FUHE s I & A

YK-4-279= ERGS} ZA gttt

EWS-FLI1ell Ax#ow Adste LAY YK-4-279% 9 S5 Ax9 484S AT H(Erkizan HV, Kong Y,
Merchant M, Schlottmann S, Barber—Rotenberg JS, Yuan L, et al. A small molecule blocking oncogenic
protein EWS-FLI1 interaction with RNA helicase A inhibits growth of Ewing's sarcoma. Nature medicine.
2009;15:750-6) . EWS-FLI1 A A dzte] A Eolrh. FLI1S HEE DNA A7 =Wds 2he EIS AlE AL
olzfoltt, HETHE ETS AlY A9, ERGSF FLI1Ql AHA] oln| it M Ee st fAMS YEPATH(63.5% &
AA, 80.2% AsA). AlBFTQ AMEF ERG WA (Origene, Rockville, MD)& 53t @ ¥E H-E(reporter
moiety) §lo] AAto g B} A5 2AES 753 Biacore T-1009014] YK-4-2799] A Agt H3r=sS =A3)
St 15). AxE @M AL Biacore vlolAZF o] nAHE I ThFdF YK-4-279 =9 +7H stoll A%S &4
ST $-8& YK-4-2797F 11.7 puMe] A4 e KDZ ERGel|l Adst= AS #HEs9du. = 165 YK-4-2797}
ERG T} Hgaow 43 a-83hs vebdivk. gAld AlZ=F ERGE Biacore CM5 mho] A= 3] Aol g+ aL,
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8714 oekek VK-4-279 F%(0.1-50 upl)el wid AHH AZFS SPRE #AESAT. AN dE KDE
Biaevaluation 2T E¢Jo]E o] &3lo] AT,

YK-4279+ BRG] AAF XS oJA|gtl. ETS 9@ de we 39 Foo AAd 71osls vpafket Asisty 34
o Fojdt= vz odFdlelE BA A W3S ZAdth(Hollenhorst PC, McIntosh LP, Graves BJ.

Genomic and biochemical insights into the specificity of ETS transcription factors. Annual review of
biochemistry. 2011;80:437-71). ERG®] AAF €/dell thgh YK-4-2799] &&= ZERE X &4 2 YA
AR HE Z2adgS o] fate] AT YK-4-279% C0S7 AENA FAFHA HES xHeE EIS X
A fAx TRRE(1d2)9) ERG BAFE JA& (= 16a). VCaP A HM & A|E = TMPRSS2/ERG §8 A=}
Z 7}Aw, o] w ERGE PLAU, ADAM19 2 PLAT®} e Ex U4 #7 FH4x9 2dS Fwdth, ANz
(RT)-PCR #2412 YK-4-2797} ol&9] odS I3 Ao ERG Hde A &S HeERIJTH(=
16b). ol¥dt WAL ERG 2 PLAUSI dWidh a@wd f=Fo=m Ay ul. YK-4-2799] 28 A= HAEE ERG
SiRNVAR A3lgs o A" A9 dEstdt (= 16b)(Rahim S, Beauchamp EM, Kong Y, Brown ML,
Toretsky JA, Uren A. YK-4-279 inhibits ERG and ETV1 mediated prostate cancer cell invasion. PloS one.
2011;6:e19343). A3 AME7} FLITE A ZIA 287] wjitell, YK-4-2799] & 7+= ERGE] Aol ¢k Zo|t}.
ol & YK-4-2797} wsed] AAF 2@ o] UwbA A afA| 7} o}V AL(ERG mRNA 2wl FX)7F WEA] ekokrh),
o= FAAHORE EIS AlE @i de] At &S A= 7 SAE AlS e

ERGi= NSCLC MIXEFoA B3 ENT vfAE FEshe)

F& ERG T&o] QI TG AlmeA THAEE AR fAEHA EAsHEAE Gyl fste] 5709 NSCLC Al
ZFE zAlelodvl. A549, H1944, H358, H1395, 2 H596 A &3E9 28 B3 BAMS $38t (%
17). 5709 AEF & 407F 2 549 ERG @9 AS FAAZT. ERGE w9 25 TAAIZ] H358 MEF+=
S8 AFoN S dxTorA A" ¢ 9SS Ao,

TF el dojA x=7] A= ERGZE ENTE
Aﬂﬁ el A sk 37t AT, ERG TE WEE
= 0358 AlZE PAAIAHT(E 18a). H358 A E7}t 3}
EMT Wk, ZEB1 3 Foxc29] rdel] o @t 718 #Es o (% 18h), o=

g §Ed F 9ee A

% 18a ¥ 18b2 ERG #&o] ENT vlAE XS vteEbATE. H358 NSCLC A3+ 917F ERG @ A& 3 3)s)
9lst DNAZR FAATAHUTE. Z71E ERG HAL ¢~8l BRgoz HAE39cH(E 18a). AAIZF PR 4
ERG e Aol A ZEB1 9 FOXC29] & & YERNATH(E 18b). HloJE= W A] 18S RNACl thale] EF
# %, Wl(empty) WE = FAZAE Axo] vste] wi(fold) FE=EA EAISHAT

S/

YK-4-279%= ERG o] # EMT wiro] W3S A3t}

-
(@]
=]
tilo

o] ERG T E S LAAZH(E 17). = A AHH &
A|Z) 4 EMT u]—ﬂ qux} 135S PGP oH(E 19). EMT FE=AZ 2@ TGF-B &, A549 A|¥E9] A ZAx
3&?—!%“’3% A549 Aﬂ47} ERG A&IAl, YK-4-2792 Ags A%, <@ 7

o,
2
2
l
=

bogzA ole] %2 oAl

oAu] dlolEl YK-4-2797F ERG €A A H e Agtsta 1A
= g 4= glom o] g YK-4-279¢) <8 uk

X
= ﬁoh‘&q. walk, & ERG7} NSCLC Aol A EMT w7
%l

o] Aol aokE A3 ERGZF FE(EMD Ol 3k NSCLCS] ol 7]ojat 4= glom, ERG7}F gt A sl o
£40] & & ok e ARadc. Ut R M2e AR4 Qoo YK-4-279¢) o) e
:;:

¢t Aol A EMT w74l ERGS] &gt

SE= A Aﬂﬁ%ﬂ*i 53] EMToll &gt ERG 28 +X9 2d anE Hrigrt, vaAdxA dge=2iy #
e H358 MEFTE AUldoz W FX9o YolAd ERG ©idS AdHAZITHE 17). S8 ol AlEdA
ERG X —7}/\1 7] 913k ERG-2d WE S =3t vE gk Al EF(A549, H1944, H1395, 2 H596)& ©f-$-
E2 79 Y4 ERGE T £ olE AMaEollA o]o Il FAE THAATI7] Y ERGE EAH
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RNA 7H4 7142 (shRNA == siRNA)S AREECh. 7} 9o, ENTol theh &¥h= mRNAs®] 23 2] 3l sh7]ef 2%
< ENTOl tist 54 vlARA &3l o]52 FF(cognate) ©MAL #dsto g Hrlwoh: E-74d”(E-
cadherin), H]9l¥ (vimentin), =W <Y (Snail), %ﬁl(Slug) 2 7EB1. ERGE &A= H358 AEoA o
L ENT el Z2apel = ERG Zdle] RNA HAdel ofa] ofAle Al (A549, H1944, H1395, B H596)lA A
T EMT e Zzutddo] #ayy, $-8+= o5 A= ZEB1 ¥ ZEB 2 siRNA9] &35 #usto = 3kahslc),
7ZEB1 % ZEB2 wado] A= uw] EMTol thdh ETGS] &¥r} 7HAEohd, ZEB1 ¥ ZEB2E E3 EMT 7]&S wiz|sh
th= 7R o] Akt

= 5709 NSCLC MEF oA B44 A=A, Al2=ZgEl(cisplatin), IS8 EA(paclitaxel), FA|
E}Wl(gemcitabine), SEXA]=(etoposide), E HWIEZ}~®l(vinblastine)? 1050 e FAGE3t). AxE AEE
7] Ao~ 9 FST Ao ofs] AT,

& A Aot 7] 1050 Ftol AW, & WA R ¥z
AFS s ERG W3S A549, H1944, H1395, 2 H596 A|XZolA shRNAE A|stgith. =+ <kA sk shRNA 2+
d 9 7haE ERG @ d wdo] dgdd o vk, 3£ siRNA 324 ERGY dAAQ FHFAH A A9
3 AoJt}, NSCLC AZEFoA ERG FES FaA7lE AL 1050 FAlo] Jd3s] g&%o g o|Fd oz d
FEH o2 MEE G olg A EA & Uik, ol AdS nsy] Hste $Hle iR
2 v = H HHehs HAF U358 MEFE e o] AMEZFolA -2

A% FPA= B-3|=FAZRE AIZEYXEJ(G-HPCD) oI, B-HPDE= AFA o2 7hsgh HlglZolrt. 4
o] 79l AAE= HPBCDY Xt wluwErh, (D-12 IP(E7 W; intraperitoneal) FYE i 0, 5, 10, 15,
30, 60, 120, 180, 240 ¥ 480+l &SI, 24412 A HAAME AAH 7F5(delayed clearance)s 1138}
oﬂr/} V(A W; intravenous) T3 d&Ho CD-1 v+ 0, 5, 10, 15, 30, 60, 120, 180, 2409] A]# ol
i]* SAsted AHEEAT. S B4 SFEEE A FdetrEE Akt ol AT &
A2 2718 HlaE E3) HPRCDO -8 AAZE A=A o5& ABst= otk v+ AA7} 1P
R ! 24"] 7F EQt 3 ulM oo F FAE oH, 2= e s aEsit. o ¢

& 9 X:e Hluske] dY —\E—Oqaok% H7HE ¢ JESE drh. AEA Vit dd FolZde] AlE-
e = B A ATl o] u% wbgt

o

S VK-4-279% A oM ERG 715 oAIFT BMT whAS] WB= YK-4-279 A2|7b ERG(siRVA
shRNA) o] R} e Fdg ENT vl 28 Z2side] AFRE 7HHeEXE EIst7] A8 d=d nek o
sereitt, sy AEe] BA2 ENTZF ©iAE W 7)sA A wAe GE%E Friete slolth. o] S35 ¢
o, $2= 3719k 22 oA FAH el (surrogate) WHAE HIEG: AX 54, F3H4, 3z
= % o A, F=od ghHeAe] A, B olFolAd e AA W A H‘i
A, MEE YK-4-279 2 Al =EF € (cisplatin), WE2 8 (paclitaxel), FAIEFRI(gemcitabine),

(etoposide), % W EZ~El(vinblastine)S X&3l= NSCLCOl uigh thdst X t& §}
Ak, f-EE ol oFE FolA YK-4-2790] o3 F=E AUA A &
}L A2 ZEB1/2E F3 ENTE #AAts 7HES siistr] 9fsto], S
FdY ol A= YK-4-2799] FFE v 7I=A] oAFE A4 ).

R
fhn

=
&

>
i)

ﬁnﬁ

B
>
mérﬂQL‘_rlr

<2 2
1

el o
9
19 2
24

=

H-l

SE)E NSCLC AT £54 2 Baol ulAE YK-4-2799 &3}
o]¢] Tl thale] xCelligence Al=¥lE& ©]-&3}o] YK-4-279
FEW Aol 5 AF F& zte= uA <l Boyden B F2lo $
(xCelligence sim-plates). AE7} AH Av2HE sty Av Y e
= Fall ool whel, "] FW ShellA HAAFro R VEE= Y] dyldae SUHET. 9 77 =g
Y a8 =3 I5S =A4st=d A THRahim S, Uren A. A real-time electrical impedance based
technique to measure invasion of endothelial cell monolayer by cancer cells. Journal of visualized
experiments : JoVE. 2011). o] A&7 2o glojA, <17k AhA= 5 /‘ﬂ,‘.(HUVEC = ¥4 e 5 A=

=
=
=
=
o=

el WA SA% sl ad

S zZte= X3 AXE g ZHolE(xCelligence E-plates)ollA Adstth, Wy Ax7} kAt G455 A4,
NSCLC Mz gl H7bdoh. oF AxrE Uiz MEke] 11dek J3s #3 9 uy ‘}%% & gol| uhe,
A7) A9 vt H3tEth, o]l ¥ YK-4-2797F NSCLC M X9l &34, T34 2 e FdFES WA=
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o Hrhg 4 JEE S

2= YK-4-279 2 SISHAEA(A2=Z8E, F284, FAAER], dEXA= 9D wEgrsv)E HAgfo R
A ML gAY AR AFE ST, AlE APES FAFOE AREHY 99 IAAJ] AUA ad=
%3t X|4*(combination index; CI) o}o]AE=213 2(isobologram equation) Wl olsf AAtATH(Chou TC.

Theoretical basis, experimental design, and computerized simulation of synergism and antagonism in
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