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ol AgAY T & T TS 7= did(subject)e] X EE $13 Wl oA, AZ7] diided disted
(1) olglEd (eribulin) & o]9] oty o 2 &§ 7Msek A, 2 (i) ZFF 2Fvtolil(rapamycin) o] %4
chul ] (nTOR) o] W3k A A T o] kst ow 3L 7153 9, £3E(hydrate), &93E(solvate) H+=

N ZAAA 14 (amorphous solid)E F-of3}
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A1 ] el lolA, A7) W2 A3 Al AS SHoR sk .

A3 3

A1 Ee] gl dolA, Al e goE JAHAY, doB AZFo|AY, TE goz TN XF
F(post-therapy)? A& EH & dh= .
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A1 e whel oM, A7) o2 9 F%(primary tumor)$) AL EH O = WY

A% 5

A1 e WUiel lojA, Fr] 2 Aol (metastasis)] AE SHOR st B
AT 6

Al 13k el ol A7) e 18 F%(solid tumor)dl RS EAH O R & WY

A1 dke] W] ol , A7) ke f-ot(breast cancer), ¥ 2H(lung cancer), #|7&<(pancreatic cancer),
G AALduFA FH(primitive neuroectodermal tumors), ¥ (lung cancer), WFA%H(ovarian cancer), A}
S ot (endometrial cancer), <159 (pharyngeal cancer), 2%=%F(esophageal cancer), 2 Z(sarcoma)®.
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A1 g el glojA, A7) dEEd EE ol ofstdoR 8 Uk o, H A7) mTOR JAA, EE o
o] okEz o7 &g 7l A, FIE, gujEE, = AR 1AE, QAR SA) EE ALz o7 Ho
Hie AL ERo= &= Wby

A3 23

Al 22 &o] ol QlojA, 7] dEEd Ex o]o ofstH o §§ Jhsek He V] mI0R GAA, E= o
o] ofgtx o7 & 7led ¥, FIE, SuislE, T BEAA AR vA Roxe A4S EFJor JHe=
W

AT 24

Al 1] Wl oA, A7) dlEEd EE o9 o R 4§ stse A, E 7] nl0R GAA, Ee= o
o] ot o R I Jled O, FIE, fuiEE, == vARFA uAE, @5 3obA|(anti-cancer agents)®
Boues AL EHo7 3= Wy

A3 25

7heet A2 dgEd v (mesylate)o]al 2/

A
& Bgo® s w,

Al 24 Fo] WRel SlelA, 7] olele®le oo R g
E= 7] mTOR jAA ] ofstH o2 58 7t A2 ol

d = otgiet 2 e JEE e SASE o= W (1) g2

T2 AN (11) gAEZe BaE 74aA719; (i11) 299 53 v]S&(regression rate)S Z7FA7]1L;
G FH AV|R] HAF(infiltration) & FARAIZIAY E3A171H; (v) TF AolE HaAIZIAY

a5 (vi) FEe AFS AAAIAY JASH; (vii) 49 A 2/xE AES ALY A7AT A
2/rE FEAY = FEU(disease- or tumor—free) AE AZFS FAsta; (viii) TEHoE HE AHS
. .

=
p(ix) AR HEE AaATAL B/EE (x) §3 ARE sk e O ol SHES g3k
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g W T4 e ZAaA7iE FHel oA, (1) ogEd =& ol ¥ or FE sl A4, ¥
(ii) mTOR A A = ol kst o=z 3 7Met A, £35, §ustE, T 444 LAE 7] el
FoJsle AL XFste 4] UH.
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A3 31
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o, olulE, o2 So], S (surgery), o”\]-ﬁ i]i%(radiation) EE‘: 2 f3e H5H<A(localized)
Holl &) A gHch. 18y, o] A = o
£ %S (approaches)o] dHHA o2 o]-&
E7Fss7] W e, o] AV 2AEE XN5E Y3 A|AEHCl Hto] HE st} o]y
MEL} o] w27 Bdats Axo AGS Wajsls 3tetx 5o kA (chemotherapeutic drugs) ey
Ut gE ASES, U udA §EEAY Eme AskE b A ok We wkgel WY 8

(immunotherapy)®?] ©]-&& FH3ic},

ON

Na] 2= B(halichondrin B)E F2AHoz BA& 1, WEE(marine sponge)<l 7AW 3] (Halichondria
okadai) ©.ZHE MHejsle] s9ls 2w Tk &
sp.), Az o} 7t2 |2 (Phakellia carteri) =l

g5 (macrocyclic compound)©]™, Fof ¥ < (Axinella
AdlE=8 2~ Z£(Lissodendoryx sp)olA HAEC. A=
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=% B M3 (total synthesis)S 199210 ZAEAvH((Aicher et al., J. Am. Chem. Soc. 114:3162-3164,
1992). =" B Ao A (in vitro) FEY T (tubulin polymerization), VM43 Z¥H(microtubule
assembly), WIEFS-FE% wx}Ag(betaS-tubulin crosslinking), GIP ¥ WE2}24®l (vinblastine)?] FE#oj
o] A (tubulin) ¥ FEU-2EF (TP 7FE3 (hydrolysis)E Ash= Aoz BT, o] Exb= X3
Al =@ AelA T EA(properties) S 7FXE AoR RHoFU. H|FSE2EF #6214865%.(U.S. Patent
No. 6,214,865 B oAl Az]Z== B A (analogs)E & EA (activities) S 7HAE A2 AAH AL,

elEde dF=d B ¥ A (synthetic) FARAOITE, g &Ede Egk ER-086526 2% A QlaL, CAS
WHE(CAS number) 253128-41-5 2 w3 NCI A4 wWZ(designation number) NSC-707389E5 gkt
(assigned). olz]E¥9 =A< (mesylate salt)(HALAVEN® o]gte AEgoz Ag3ld dzEd wadabe,
T3 E73892 % 44 duhe o HFEA (adjuvant) Hi HolA AH oA E ¢HE#ALC]Z ¥ (anthracycline)
2 Eb(taxane) S Xgdojornt Pul Mol (metastatic) HAHWO XBEE 93 Hojm= F e gstxm QW
(chemotherapeutic regimens) ZA@o]l dE=(previously received) ¢ xS X582 s w<l=Act

(approved) .

ogl & wlXditel sy delEd WAkl e 11,15:18,21:24,28-E 8} o ZA]-7 9~ E} :=-12,15-1]
E}=-9H, 15H-F2[3,2-1 152 [2',3":5,6]3}0] 2} =[4,3-b] [ 1, 4] cFo] SAR Lol S 2 A EF A -5(41) -, 2-[(25)-3-
ol .m-2-3fo] ZE A L 2 H | A AL FAFS} o] =2 -3-1| EA]-26-T| ' -20, 27-H] = (| E #l) -

,(2R,3R,3aS,7R,8aS,9S, 10aR, 115, 12R, 13aR, 13bS, 155, 18S, 21S, 245, 26R, 28R, 29aS)-H| EHd L Y|0]| E  (salt)o]aL,
o33 o] A"

* H3C—S Dg,H

mTOR(HE3F X7 glululo] Al (rapamycin) @] FHuMA R A, gyjufo]ale]l 7| A 24 (mechanistic) AT
Wz 2 FR506-23% il 12-gtgvlolal-#d wlA 1(FK506-binding protein 12-rapamycin-associated
protein 1)) AX A, HAXE F2], AE $Emotility), AE AE, @z A =L HAF(transcriptio
nE 43 AMA(serine)/Ed L (threonine) <AAFsta A(kinase)©]th. mlORS  XEXAIFE|HO| A&
(phosphatidylinositol) 3-%lAbsla-#del <lakslas vl i) 43k, mTOR 34 (Complex)
1(mTORC1)=  mTOR, mwTOR®] Z=A-3H oA (regulatory-associated protein of mTOR, raptor),
MLST8(mammalian lethal with SEC13 protein 8), % i=3¢](non-core) “§% PRAS40 % Deptor® FAHrh. 4
7] B3AE GF/AUA/Ask A (redox) AME 715sta B e dwlFe] S -3t 9% gt

N

o

of | Z-2] -2 (RAD-001) = mTORS] 2} AlAlo] i mTORC HgHA|ol o]2] &35 7}atth(exert). oW ZE| ¥t FY
8k Aol A (in oncology) oFHUE(Afinitor)dhe FEHOoE wvlE]~(Novartis)ol 93] A|FEHAct, =
F2mo] et to]slo] EFAI-12-[(2R)-1-[ (1S, 3R, 4R)-4-(2-3} o] EF-A| o H-A] ) -3-H| FA| Al o] S 2 & 2 |
F-2-91-19,30-tFo] W E-A]-15,17,21, 23,29, 35-F A | €l -11, 36-T} 0| SAF-4-o} A E gl o] Alo| 2 [30.3.1.0
Eglo|o}iE}-16,24,26,28-H| Eg}el-2,3,10,14,20-FE o] a1, T3 o] EAlE 4 vt

=
=
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gige] g
S dst = HA

Bk e o2& wAA(eribulin mesylate) 2 mTOR & AAl, oW Eg] ¥~ (everolimus)d HEo] 7|44
(718, 454 (synergistic)) I IS BYS #&Ego SAG. gz, A7) 2 w4y &7}
2, oZlEd b)) H s e I o]de] mTOR JAA (7, dWER]F2)e] HE AREo] 93k ko] o
He EFOR Fh

Bomaa Ao go] "ogjEyne Eulak o] FAEA &= dH(unless the context indicates otherwise),
lglEdl HEE ol9 gstdor FErbee d(elgEd HAMNI TS AHsteE oz T
= Hoz guEREr Te)=, Eu

o2 Fg71e% 4, F8E(hydrate), EvIE
o S
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o
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(solvate) T=x= o]9] v AAA A (amorphous solid)S A H3}+= AR 7HF3t)

2 age o B9 98-S V= td(subject) (7, Q1ZE S A =37] A S ATsh. 3
W2 (1) ol EH(eribulin) EE o] A o=R 5§ 7Med FUUHE, dEA WA, 2 (1) ZFF
2hgbuto] 4l (rapamycin) ] AT (mTOR) o sk AT, oWl &2, Yrhr g2
(ridaforolimus), H& A EZF 2 (temsirolimus)) &= o]9] ey or 38 715d &, F3&5, &v3E
T AN IAE st AS xFetr. Y] S doF ATEAY, dor AsFo|AY, e &
o2 WHEEY XE F(post-therapy) ¥ F Utt. thFst Tl (embodiments) oA, 7] 2 g FF

(
(primary tumor) H& Fo]Ad(metastasis)d = Ui, ¥ HeHH o Z(optionally) ¥ FTL(solid tumor)¥
F A, gE FHdolA, 7] e FWd(breast cancer), ¥ %(lung cancer), % (pancreatic
cancer), YAl AALQuAA Z<(primitive neuroectodermal tumors), #H(lung cancer), A% (ovarian
o ==

cancer), AFgWF(endometrial cancer), <15F%F(pharyngeal cancer), 2]%=%(esophageal cancer), ¥ &%

(sarcoma) 0.8 o] Fojzl o wRE AEl=E 4 ),

ey E= oo ofgAor §8 Jhed A(HY, cdEd WA, 7H, 1 WA 202wt 7HE,
)=}

<) 2
g0 i
W=l 5 & FoF, AW F<(intravenous infusion)S E3 F-oj=€ 4= duh. A7) dgEH T o]9 ofshH

el i ¢ gdar, dEAoR 21-d 719 1 3 8l 3k (daily) 13], Hi= 28-9 F7]9 1 5 15<dll 3}

A7) nI0R AN (HE, ol EE T, ArhEEY e, i GASETA)E ARl (orally)E Fel Fold
S 9la, 719, 0.1 mg A 30 mg(7hd, 10 ng) WS V) GO, L HEAHOR 21-9 F7] wE 28-9 F7]

_8_
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A2 7 5

W o oeEd mi old ofHoR Sgbsd GO, olel¥d WA @ sh} EE 7 ol4e] nlOR

AR, AuEelR) Folg Furshs dhol ¥ W A8 WS AT, U EE olo] ey

oz T A0, AYBY W24 o) ol
Z’:

W, oy et (1) GAES 5 THAATIA (i S
(regression rate)sS S7MA1713L;  (iv) A9 —Zr% A7129  HAFE(infiltration)E FFAE2A7|AY
TATIH (v) TG FolE HAANTIAY T3, (vi) FYY S FARATIAY A (vii)

[
oto] Wbl W/w= AWS UAY QAr|A7|a E/EE A = FEok(disease- or tumor—free) AE A|ZF
S st (viil) FRASE AE AR S7HZIN: (ix) AR WRE FAaA7|aL: 2/EE (x) 3t
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B st EE O olge] F24ES 9842 £ 9
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S 98 S AAIE oA, dE So, E "HaAd FaEdAo= 7)1AE U.S. Patent



[0026]

[0027]

[0028]

[0029]

SIHS31 10-2016-0135230

No. 6,214,865; U.S. Patent No. 7,982,060; U.S. Patent No. 8,350,067; = U.S. Patent No. 8,093,410°] %l
ok A7) 1A ueh o], dglEE wAAke HALAVEN® o2 Ag3lEo] A¢zow o]&7}%5(available
commercially)altt. oldlEe]F2of #adgh Wy H o] S AAIFhe] glojA, & HAAd FaEgdoR
7141 U.S. Patent Nos. 5,665,772, 6,004,973, 7,297,703, 8,410,131, 8,436,0100] v}, w3k A7 7A€
uke} o], oW Ee] F-22F AFINITOR® = F-83t=qlth. A4 ool (further below) F=<]H wpe} o], ofH
Eg T2 F7FE nl0R AA= =3 2 dEeA] o]&" 4 3l 9 AFHoR o] grlEst g Aol

A ® (known in the art) WHE o] &3} of7|E 4 9},

71 Z1AE wret o], dgEd E/EE nT0R JAA (TS, duEgFa)e 2 dHda] degoz def 3§
H(salt forms)E o] &E 4 Urt. A& o] & 9o, F7]AF(inorganic acid salt)QA] T F7)4H4
(organic acid salt)21A]¢] EW3 AdH(particular limitations)S §ith. 4 Eo], A7 d& wAxd

(mesylic acid salt)(Z7}F&, olgl&d ®A4b), 24k (hydrochloric acid salt), A4 (sulfuric acid salt),
TAA (citrate), BEF3F45424FA (hydrobromic acid salt), 29 =344 (hydroiodine acid salt), ZAF
HA(nitric acid salt), ZFZ2Fd(bisulfate), <14t (phosphoric acid salt), 1%=<14FSd(super phosphoric
acid salt), o}o]lAU= A (isonicotinic acid salt), oFAIEAFA (acetic acid salt), 22 (lactic acid
salt), 2tg]daked(salicic acid salt), FAAF%(tartaric acid salt), WEEAF (pantotenic acid salt),
ot~z 2B kA (ascorbic acid salt), A4k (succinic acid salt), @a#llA(maleic acid salt), FvlE2F
9 (fumaric acid salt), ZFZ2FA(gluconic acid salt), AFFE2FE(saccharinic acid salt), ¥&
(formic acid salt), #WIZEAF(benzoic acid salt), =FEFWAIA(glutaminic acid salt), WEHAEALN
(methanesulfonic acid salt), ol&-d3#EA2FA (ethanesulfonic acid salt), ¥l ZEAFA (benzenesulfonic aci
salt), p-EFeldE4kA (p-toluenesul fonic acid salt), A+ (pamoic acid salt, pamoate), % TEoZF
g Adg"e 5 9dd. AdstMoreover), LFvE(aluminum), ZF(calcium), 2lE(lithium), vF2UlsE
(magnesium), A (sodium), ©}A(zinc), F tol&-&oll(diethanolamine)2] 9<] o]§o] 3&7}53lTt.

ofgl&d Z/X= nTOR JAA(7HE, ol Ee|F2)E L8t ofshd 2AELS Al FAAUHE, A7) 7]
AE EFEASNA & F dEo]) EA4ZAQ(standard) HWHE o] &3] FH|E F rt. Yuixom
(Typically), ¥ ¥ = 2gd gy 24 9

N
dhgoll A o]gE ofglEd L mTOR AAA(7E, oWEe]Fx)
Z3EY, Auzor gd(single) FAE Yol Ed8E = ok, mTOR AA
FolE fote] dvbAo=m dok(tablet) FEE AFHE © whate], odEdL, A
o5 NF PR AT HTt.

TS

2 oA ol gH = oF
(dissolving)dFALE, o]’dAQl HXE(desired degree)d +XE& 7FAY, A2 et o Z(physiologically) &-&
7Fs3t 3lA Al (diluent), WHAl(carrier), FA7FAl(excipient), TE <A (stabilizer)7} 0|2 = I (7}
%, Remington's Pharmaceutical Sciences (20th edition), ed. A. Gennaro, 2000, Lippincott, Williams &
Wilkins, Philadelphia, PA). 3-&7}se sjAde & 9 Ad4s xFsta, Aex oz 14k (phosphate),
TFAAMNE, B & /714 22 Wi, BHT(butylated hydroxytoluene), BHA(butylated hydroxyanisole),
olrz2BuAS ¥osl= A3 WA Al (antioxidant); AEAFEF(SE 10 A7) (residues) Bl 2L) Z]Elo]=;
g% dH¥W(serum albumin), AtEl E= WHE F2ZEH A (immunoglobulins) ot #2 vz, ZIv|doE
2] =(polyvinylpyrrolidone)¥ %2 44  Z& ™ (hydrophilic polymers), =gto]Xl(glycine), ZFEM
(glutamine), o}3}&}71(asparagines), ©F27]Wd(arginine) & ZFolXl(lysine)d 72 olv|:th, WF
(monosaccharides), ©|@¥(disaccharides), XE& ZFF2(glucose), Wr=Z(mannose) X& YX2EY
(dextrins)<S ¥§3l= thE 435 (carbohydrates); EDTAdhk 72 Zzo]¥l EZ(chelating agents); T4
E(mannitol) T AR E(sorbitol)d} & FLs&(sugar alcohols); AFI £ A-3 A (salt-forming)
Hhjo]l2(counterions); % /%+=  TWEEN, PLURONICS, &  PEGSF 2 H]o]2  AWEA A (nonionic
surfactants)& E3Hgtt.

=

2 ZAELE, d2 B9, & AE(active ingredient)(5)S £ EE: {3
o]

Mo 2 o

AT Bg FUOLY, BT 2, nlR AAANE L

ZA
BE kA wA(media)”} AFEE il(employed), A& £, &, =go]

o

(glycols), &Y, &=3&, =gg
(flavoring agents), B R (preservatives), Z4#l(coloring agents)¥ 4= UAt}t. FrlHo=z, dAE, o, 0}
olazAgl~gdl AEZQ E(microcristalline cellulose), FAM A3} A|(granulating agents), I
(lubricants), Z%#l(binders), #al#l(disintegrating agents)$} 7 kA, = o]¢} o] o Lof, &

4o AE, 2 dok(tablet)d 2 A 1A B8 (solid preparations)®] A5l o]8= 4 ).
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[0033]
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Aalxog H wkg o Xﬂxﬂ(formulations)h okstxl o 2 37153t WA (preservative)E X33t oW
TFAAdA 7] FFAL] F% WHLE 0.1 WA 2.0%0]3, dWHH SR v/vE 7|Fo R ). z?ﬂ?ﬂ'(Smtab e)
WEA = A IR (pharmaceutical arts)EoNAl FAH, WA 43L&, =, n-FA#ZF=(m—cresol), #Ed g}
Wl (methylparaben), % Z=2ZIZu}&ldl(propylparaben)d #e AL E3H3t}y. =3k A7) 9 E% /0=
mlOR ~ AAA(7FE,  dulEgFz)  AAE AdgHoz  oF B, AA  F(physiological
concentrations)® 3P} EHF(sodium chloride) @} #e Aoz §8rl5d A5 3 5+ grt. waA
(Thus), & ooA], og]EA(7}E, daEd fAdih)e 0.9%2] B2 AFALA (Sodiun Chloride Injection) o

2 W=o] & (formulated) 5

A7) (e B Aol (and others)) 71AE AA= kAlQ] B 72 (parenteral )¢l o= o]&" &= v}, uwf
gA, A7) oAl A9W(intravenous), FT¥H(intra-tumoral), FUF9(peri-tumoral), ¥ (intra-
arterial), ¥ W(intra-dermal), *3l(intra-vesical), i=(ophthalmic), < (intramuscular), I
(intradermal), &7 (intraperitoneal), HH (pulmonary), ¥]&}(subcutaneous), % “d3](transcutaneous) H2]
S ¥388e W (routes) 22 FojE 4 Qth. FE3F, o E 9], A (transmucosal), 73 (transdermal), &
(inhalation), AW(intravaginal), 2% (rectal), ® 4 Fof #2]S ¥3sl= ofE wh2o] o]g= 4= 9l
o},
FoxEe odglEd 9W/EE nl0R 9111111](7}33, A EE| F2~) 2AHES H&F
(delivery)He] Al ol Yalo](as well as) =] o], ¥, = AF,
M2 & 8¢l (factors)ol] &Aooz & A sHA (markedly) *PO]EL(dlffer) F

w3 A3 ge, A

o
T =
ZAbe] 7= (severity), ®F

ORI

) EA (7Y, oleEd WA e % Bgeke 74d 0.001 mg/m WA 100 mg/m (7F, 0.1 mg/m HA| 50

mg/m’ WY EE 0.7 mg/m WA 1.5 mg/m W), i A7 W9 ool @l (7, 1.4 mg/m EE 1.1
mg/m)) He Jod 5 9}, dgEde o, F, AF(bi-week) , B 9 13 9d B8gow Hod
it 3 olgEele] 15 g oS o, F, AF, 9, EE Anig o= £ Qb 4] Holi HuF
o= AWy Fd & gar, 74E, 1 WA 202 Bk, EF 2 A 53 Eok 58" 5 g}, o2 So], o
¥o] TRE(protocol)oll oA, ol@EaL 21-9 Fr)e] 1 @ gdo] 13 Holdw & b, o FAHOR

(More specifically), olg]lE=A (715, og&d waAah) o vleh2 3H(recommended) 832 1.4 mg/m2-§— 2 W=
B For 21-d F7]¢9 1 ¥ 8o AW F=YUHCt. EE(moderate)?] 7+ ol (moderate hepatic impairment,
Child-Pugh B) &xlel thdt og] &= (71E, & wAA) ] wgk2] 3k (recommended) H8%-2 0.7 mg/mz—% 2
WA 58wk 21-d F719] 1 B 8ol Ay FJE= W), ASe] 2+ Aol(nild hepatic impairment,
Child-Pugh A) ﬂz}oﬂ 3k o2 &EA (71, olg W2 e vlet e Bgeke 1.1 mg/mE 2 A 58
LT, BB Al Aol (moderate renal 1mpa1rment)(ﬂi‘ﬂ°}E]
ke iéd\_ﬂfi’_r(creatlnlne clearance) 30-50 mL/min) #AFe] dgt olglEA(7FE, JdEEd wAA) Y blEAg 5
SO 11 mg/mE 2 WA 5% Bk 21-9 719 1 2 8ol Auu) FoHh, e TN, o
A7, dgEd warbhe AF A4 (bi-weekly schedule), 718, 28-4 F719] 1 % 1549 Z} 132 F-o
2 4 . o TAdon, deuaciy, duid W] 20 (exemplary) 2SS 1.4 mg/n'S 2
WA 58 FoF 28-d 7] 1 % 15¥e] AW F=dHET. ] 71AE A FF(dosage reductions)ol $1o]
A, BFY 7 Fo e ®BEY A Aol Fxleo] A9 1.1 mg/m%, 2 HEFo b Aol Ao AHS- 0.7
z 183 4 ot &yl el wel, AV e thE W2 g E-H (U, O
e wAih e B85S FA A (adverse) WS (718, FHNEA (hematologic) & & FA44Q w5)E
= =

[e)
o
A= @ake] A3 (context) EiE WS X FolA AeFo

W0k SAAE A $AR FYAY A o N QS ool Foid 4 . of

E9o], 1 mg/day ¥ 20 mg/day(Z}H, 1, 2.5, 5, 7.5, 10, =& 15 mg/day) ®9=, &Y £ &2

Bg&go AT Fod & dvk. duEgiras o, 7, 9, Be A 13 9 B&¥or Fo" F Qi
EE dyERe] 13] 58% o2 d F, ¥, B dvit FoE 5 Sl o FE 59, o= o] ZREZ
AoA, el Ee s ol (3T &4 = Ao owme] A7 HA(course) FF WD Fold S AL,
deido sz ouEelFs Fole dyEd AR 8W o|F(beyond) A&E 5 Ak, ©hE FolA, olHlE

_11_
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[0036]

[0037]

[0038]

[0039]

[0040]
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gFaE, Fojd 5 HA @ tS(subsequent) H-&Fo] AL, Z o|d(preceding)e] H-&&o| n]3le] iy
o2 7%k, dAHo R Al E-8%(decreasing step doses) o2 Fojd 4 9lt}. mTOR HAA2 T +
Holo] Agofl, HAZZF2(Pfizer Inc.)E 25 mg®] Fo =2 30-60 &7+ F(week)mtt} 13] <) (infuse)3d}o]
Fod 4 e v, guEELF A(Merck & Company and Ariad Pharmaceuticals)i, & £, 40 mg
QDx5/week® F-old 4 vk, 7] & H QRS FHA e &) HAsA AAFoEN gt (varied)d F A

AlglEd ¥ mTOR GAA (718, AW EEF2) 2AAES FX A QAR Al e A5 9 i FA
W 2 (vice

E(in either order)(7}&, mTOR SAA(ZFE, olulEdF)Ht dA og&Ed Fo, EE R
&l

versa) el - SUE @ A, AARUE wTOR SAACT, A TeITS F A2 A1, 112
AR R 139 Aol) eld & vk Aol AE Relss] 93 ol gt e aMEe, dF Fol,
B4R E AR of® PN PAgolgn WAk Bokel J|ZHUHE, 1-45) olF 7] AR Wi
G SPIES SISl A FelR fude A el glold e s < ;1 nTOR A (74, ol el

G}, B Fo) e Eehe Am] AR(EE

F2) BT e, 2 dalo(alternatively), mTOR & #|A]

Y
2
Ll
N
N
By
rir
PO
o
o
or ¢
)
o,
4
%0,
v

(3

TAHoR, B ouyo I3y X7 2wl njAZH A (non-limiting) <ol oA, dHlEE|F29t T
nTOR AA 7} +F(7FE, 1-20 mg =¥ 10 mg) 21-¥ F719] 1 2 8Uol(FEx 28-¢ F7]9] 1 2 15¢d)) 1
W= 2087H(7HE, 2 LM 5% o) AU Fdol ol A A FoEe Wi, odFEAFE, 0.01-5

mg/m, 7V, 1.1 mg/m X 1.4 ng/m)e e F72 Hojwth. 7] Az 34e G o8] 8o &
AE=E(tolerable) Ao 2 A= o vty (7}8, 1-8, 2-6, T+ 4-53])E F Ut}

Y EH P mTOR AAA (71, oWlEe] 7)) ofde} 2 we] WS mgh sl Ei= 11 oo FIUHAH

A5 Yo B E3. 7] 8¥E Tl dolA, WA (imunonodulatory) & (7FE, FA e

Ay, 3etA B /dEUF (chemotherapeut1c/ant1tumor) Q% 3Ff(antibacterial) 8%, TFESA(anti-

emetics), % FAZ(anti-inflanmatory) LMol Hgtatrt. g 54 oo, g EA(IIE, ozgEd WAL

2 nTOR A A(7FE, dHEgF =)= A5 7Fe(orally bioavailable)dts, A& <laksla~(lipid
o],

kinases)®] PI3K(pan—class [ phosphatidylinositol 3-kinase) #|Eael EA AF AAAY
120(Buparlisib) ¥ ®-&sto] Fojgry, 7] deA, BKM-120>, 0.01 mg WA 200 mg, 7}, 50 mg A 150
mg, = ”7] A olule] Tl (7, 100 mg) W WolA, d, F, == o 13 9Y BEFoR A
ot g Ed % mTOR X7 o]F Fojd 4= gl wkd, 7] oglEd 2 nT0R AAAE 47 7149
)4\34 Qo] Mg oz Fojd 4 vk, thE Atel(instance) oA, ol E=( 7}'1", olgl&dl WAL 2 mT0R o
AAE, oM ELF2)E AR QYA WiE(sole) XNFECTE, @5 ) ooz ojgd 4 . ugf

el A7) e (1) dYEH EE ol IHoR FErled UM, dEEH Uﬂ/‘a*‘l), 4
(ii) mTOR SJAA (7}, elEeF2=)o Fod2 FA4E 5 At

2 oo A7) WS g, At Sxp)ddA] el X5(7HE, M8 X <A(delay progression)& E3Fsle])
e o E/xs }*%k 37]91 T | U2 dez HAdxEAY, o HAe 98-S 7}

N OH‘{
3
l~r(

: ool ol g9 ok 4 i
A, gow AnFeDl, £E gow whe AR Foosthern)d F A £ ) pEE A
o S Arecurrence) o) A8 £ A%E A 8D 4 Sk, B ARE FHARPY & Lol

ofy

T4 AA == A7 AAE Y3 % A (surgical procedure), ‘ﬂ"/‘}’d X|E(radiation therapy), Y
X2 (immunotherapy), /%X A (ablation) A 89te] HE X8 w3 FAE T envisioned).

el w2 ko] Bel2, dE 80, YU, dAERA 84 FE e 24, ZEAZHE 5§
A e 54, HER-2 8 == £4, B2 AS-SA(triple-negative) F¥%Y), ALY, tiAx
A 3L

- = A=
(non-small cell) #H¢h), dadd, AFS, A5, S35 L3ste 2oz A4 5 Q).

2oy Fe o EAUrE, dEEd dWadib e &7 (container) W/EE mTOR A (7, olwEE -
)9 &7 xFeE 71EE ATst. ol 71E9 Y] AYEACE, dEA wAL) 9/%= nl0R
AAA(7FE, dAHEE T2~ ol 82 =g, 9d Fo e YF(multiple) F94E $8 & $% 5
3k ) A S A 83| gk FESH(sufficient) ¥ 2 AFHT. V] 7EE U?]'E}’ﬂ 7—|7—|L aA<
¥ Td-H&F o Ed(UE, ddgEA HAHL) H/EE nTOR AAA M, ddHEE T ofsl xAE
(8)s 238t vs 8718 X, duxor, oA 2HE(E)9 Fofd dFZQ (necessary) 71



[0042]

[0043]

SIHS31 10-2016-0135230

(instrument) = & ATE. MRk oty AV JExw, AEEACHE, dF
29 waal) ®/mE pT0R A AA (71, ]Bﬂ%ﬂ—‘jr~)i & S A =53H7] HE A ](lnstructlons) Te
hy A o

=
Hol dA3} e Al QA (component)E FE3FE = ).

7] B oS Ada 2 o] AdE ouetA] ¥e FeEHE de o8] =AEt(illustrated).

ol
2

4 =% (mammary tumor) ©]Z2]3¥](xenografts)E ¥ 38}(subcutaneously, SC)ol ©]213+ oFA
A A(athymic) FE w29 Ho AFo|A E73899 X8 a¥E HoFE 1dZo|t},

=23 I8k o4 El MX-1 4l TF o] FAIRIFH ET389°] Amol oIt whE- mojE TEzolr)

WX-1 fA B olFANE Aetel olAF PR FAAA T vhgno] BF AFOIA o E T2

ek g Mo el
Ea

o] Bt AFellA ol E 2240

T 6 X1 fA B ol FATE Majel o] Aa R FHAA F= vhge] Hir AT ol EF2(20
83 E7389¢] A8 &dE HAFE Zolt,

mg/kg/dose) 2}

T 72 H35 o]AEH MX-1 4 FY olT A ZNE oW EgF 29t H83 E7389(0.6 mg/kg/inj)e] A&l U
g ukgg wolFe el

T 82 H& olad MX-1 R4 FU o]F Ay ZRE o EgF29 ¥E3 £7389(0.4 mg/kg/inj)e X&) th
g ukgg wolFe el

9= dgt o]A" MX-1 A FF olTA A=Y oulEe]F2ek W83 E7389(0.2 mg/kg/inj)e] A&l o
T e el

E 102 2ol 471 (Loewe Additivity)S ©]-83 ZoH] EF(Loewe Volume)e] F%3}S A](illustrate)
g}, AR g3 9 EA(agent) H8F(dose) o] WHEORFE FHE R AVHd FHe Rl #Ashd
FEslE ¢ Jduh. AV 22 "HE 7 (nul l-hypothesis) "S- A&3dlal 33E A 2 B Alo]e] F AlUA A+
F28(no synergistic interaction)s FA3TE, A7) Wl 7|A® niep o], ol FLAE M =2
23 FAY A7) 2] FHE AT 2ol BES FEstelr] fEA, dUHd FEH RERRE AFH
tlole] EWA(data surface)o] mWzlth, =Zed] EFS WE&E HE&F WEYAE FJdsh= ofd F

(residual) A< 449 FA|(summation)o|t}.
E 118 250 ) AEFe] HEs Fd(across)dhe B EDY Gl Holwth. AEFO Hds Fdshs

A7) Gl5e T4E-S 0.51 nMolth, & Ed HgF B2 1536-D(well) % 384-U Zeo]E XEullo]A] 3u)
+

g
oo
ol
_|Zi
N
—
=
(e}
=
o
o
=
=3
[N
o
w
@
-
t
=
o
=3
)
=
2
il
_{
o2
O
ol
o

N (enhancer) ©d =3 EHE&%H XS FZF(vertical
LL/\](enhancee) oy Bz Bk 98 £ E(horizontal axis)S whEh vebdth. A A
Al Bé% %%%E H& ¥JEV} 6x6 H8%F vlEZ 2 o] FH%E v, 7 ddiA] & Qi = 5 &

k1
—
[\
rr

()]
>
(o))
.
oto
[ m
J
[~
ke
pa)
tlo
H
>
ok
v
r o
5

% 138 dHEEF 2ol sk AR g3 ~Fof(score)] 3|E W(heat map) #= HojFth, B4LS 6709 &
kol A Z 3 (MCF7, MDA-MB-231, MDA-MB-436, MDA-MB-468, SK-BR-3, % T47D), 671 ¢t M EF(A549, NCI-
H1650, NCI-H460, NCI-H522, NCI-H526, 2 NCI-H69), 27H91 ol M EF(A2780 2 SK-0V-3), ¥ thE =%
Ebjo] WIS oY dlE AMEFE o]&ste] st D]r/H Nl AEFE FHFE JIstes A
HATE. A7 BAE 9t AuA] &F 23 4. 42<>ﬂf\1 -2 (cut-of f) 3} th. MDA-MB-468, T47D, NCI-
H69, A2780, FaDu, @ HT-1080 A|ZEo|A <] oHZaH~ x oﬂﬂ%% g digk 8 24047 JA dolE)
o] A= ST},

5= 14 AAE A

b

ERelol glojA] ol Ee] ol tigk Alux] a3 As1o] Bl RoH] BF As10lE 1o

MN
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ot

WS A7 G FAF g
g

>

}2}7] AT (study) Exq(objective)% A FAAA NCr-nu/nu  wF9-2=o] I &}-0] 2 F (subcutaneously-
planted) QIZF MX-1 FA T o]FA 9o o] SlolA ol EeF2=9k B§ Fodls wo] E3789(ell &l &
wlAdakh) e g3s 24 0}—‘:* Aolt}, F% ET"r u}-9-2(tumor bearing mice) & 120v}8]E 107}g]® 12 18 o=
oA 1F 1ol= E7389 9 ol E e F-2 dE Ml (vehicles)[2.5% DMS0/97.5% 2 d5-(saline), A= F
A (IV), F 41 FAs Y8 4xztwig 13 (Q4bx4) 2 FAE 91 0.5% WE AEZ 9 Z(methyl
cellulose)/ 0.2% Z|AZWo]E(polysorbate) 802 & FAN(in water), AT HF(oral gavage, PO), 16
AU (consecutive days) s7 18] (QIDx16) 1S ZH2F Aejsisitt. 15 2, 3, B 4% QdDx4 LA 9] IVE F-olst
o E73895 Al 7HA H58%(0.6, 0.4, B 0.2 mg/kg/injection) 22 HeJsk3drh. 1HF 5 2 62 QIDx16 U9
POZ FoJdle] oW EYF2E F A HE8%(40 2 20 mg/kg/dose)® AEFTt. IF 7, 8, ® 9& 40
mg/kg/dose?] oW EZa] ¥ WE3t 0.6, 0.4, T+ 0.2 mg/kg/injectionq! H-&3F2] E73895 =¥ &titt.
% 10, 11, 2 12% 20 mg/kg/dosed] W E2]F2=9 HEsle] 0.6, 0.4, =+ 0.2 mg/kg/injectiond] H-&
Zol E73895 Akl el Eel 2 E7389ETE 6A1XF Fof] FAHAT. RE Xms TE o)FA Y
21109 Foll AJRFsSlTE. MX-1 QIZE FA4 T olF AT 4F2 0.6, 0.4, EE 0.2 mg/kg/injection®] &
SFOo® MDx4 449 IVE H-ofgl E7389¢] Aol Wik (sensitive) AL, HA Al ZFoNA FF 442 &
AX o= (statistically) &9m & A (significant) GAStE 23S VeERITE. 0.6 mg/kg/injection®] E-&F
Q1 E73899] Ho& oA sl @ (complete) FTYF HA 2 oA Y FEL(tumor-free) MEAES
oF7lghtt. QIDx16 €A 2 40 H 20 mg/kg/dose?] HE&FH oHEEF 22 PO & HA(in minimal) FA14
o= fFouEtAl AP F BEEH EFAN TY AFE AAEE AnE dERY. A7) 40 220
mg/kg/doseQ] 82| oW EgF 9 HLQ“O}O% 0. 6 0.4, == 0.2 mg/kg/injectionQ] E-&=o] E738920 29

ARE EUHAL TAHeR FonsAl MX-1 F4 % olF2d 9 A4S dAstE d9E JEl.

40 EE 20 mg/kg/dose?] EH-EFo oW EE]F2=9 ¥E3 0.6 mg/kg/injectiond] H-EF] E73897F FoH
T oHg OF U Y9 A I FE(individual)e Wl Y% A% (four tumor mass)o] F HIZ F7}
(doublings) ¥+ H] A&+ A7 (times to reach four tumor mass doublings) @ 62U =}l Aol WH F&Eo =
& FAelA E7389 T 7] P(al one based) MH 1F Wo] T G FAHSRE 2R Zgrt. Wl F
& Aol F wiR Friete d Ay AR vuEkgls W 40 = 20 mg/kg/dose?l H-&FC] oM EE T2~
¢} H8sle] 0.4 mg/kg/injection°1 Haeko] E73897)F Fol® Ay a8 U9 Foe] AAo] E7389 wEo R
g 15 o] T4 A SAXSR tE wide Y] 52datell A ] AE '] FF FAL AolE
WS wf o= fFolAddd EEEbA Zekslvh. 7t shEEe wE v|uk Fojo ofF) ofrjE 7 W& Am:e
oF dAE ZE7(median) % A XAoZ By AT, 40 T=E 20 mg/kg/dose?] EH-&Fo

)

HU (o m o oot

3 Fol ofu] 22 s
8319 0.2 ng/ke/injection®] &l E73897F HojH T aFolNe] Fkel 4ge Y FEe] v %
ol F wlz F/bshE W AYE Ak 2 adaelAe] A SEe £ TAS vmf w Er380E W
= A2 2§ uel Fgel 4gonye FAM0R Aolrk vk, T ¥E Amel Fob e FAHo
7} B3R 9% ) Folo] ela) ofrlH Wk BHow B £ 4% Ao vadgl

M E| F 2o Fods FE ¥ AAH AZE(temporary dryness) (o]t ¥
E7389-A 2] aFOo=FE W (note)d vl fIthS 2= YelWY. 2E HE IF
2 Fx dEow Aed aFdMRT HA vebgt

il 171 E A A NCr-nu/nu wH$-2=0l] i3k mTOR(EF7F =t
U]’O]/ﬂlgl E;ﬁ.%ﬂl@) Qixﬂxﬂ, ] ]i‘j/] }\9,]. tﬂ%é‘]_o:} _1?_0:1%]‘ E73899] 8(}‘%} }:3‘_51]—}“:, _1‘% ﬂ:r"oﬂ/\ﬂ J§7]—E]}\}\TL}—'

6% 4F, FAAA NCrnu/nu vk Z2 2l¥ A2 (Charles River Laboratories, Wilmington, MA)ol
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2
olo

A Trufskglar AEAedA Ay A 109 F<t |FTH acclimated). 747 &2 AR (microisolator
cage)oll 12A17F W/¢F F7](light/dark cycle) Z7A o2& FAolx|nit} thAl mpg)® Eo)Zkth(housed). 7] &
2 A% E(Birmingham municipal water) 2 Ab¥(sterilized) Teklad Global 16% protein rodent
diet(2016S, Harlan Laboratories, Inc.)® FAI¥ Folat¢lth(ad libitum). 7} (consumable) EZ-& AF
A ekokth. ZF Alo)A e #H o] Z(Enrich-n'Nest paper rolls, the Andersons Lab Bedding Products,
Maumee, OH)7} ¥-&7] ](manipulanda)i AFTEATT. AolA = wiF F W wAGAT. 7] FES Y #F
HAa A (clinical) Az E 715350,

TF rd

zt kg2 13-719A L4%(13—geulge needle)° o] &3 AA FZ(in vivo passage) ZH-E MX-1 217t fA F
&l 30-40 mg®] FZF(fragment)s -5 HTg] Al HFH(SC) o)HsIATE. T 27 o] DL 0YAE A
(designated)drt}. 120 ulzle] 78 4L X & A7) 91, T 7} o]2] o]F 10€=}to] 100-245 mge] &
%(veight) o2 AAFTH100-245 mm'e] =17]). A A (proper) 7|9 FFow Hud 47 BB 127 A%
Iwo® ¥9HI A5 A F BE Aol Ed B 3 TE TS 47 vbede A= A it
(H ¥ 5% H9+E 160 ‘HX] 168 mg, =3t T TEF

Y

[oX

okZ (Drug Storage)

E7389 & (og] & WAk, 10.1 mg)2] vlolY(vial)> Eisai Inc. frozen (shipped on dry ice) & ZY-E| H+
ol 8 & AZxdAl(desiccant) ¢Z7(in the dark)e] -70C o]dtol X BTt oW E8]F(>99%, M
2 W35 E4040)% LC LaboratoriesZ%-E Fullsle] =38 & -20TC o]stollA] H#ASF3ATE. DriSolv® WE HZ
Alol=(methyl sulfoxide, DMSO, anhydrous, catalog no. MX 1457-7) + EMD 3}SH(EMD Chemicals, Inc.)S =

BE Fujste] £8 T AL \Hisiodr). DMSO«] Ho J)% (opened) = é_’ﬁ: 291718} (under nitrogen)e] A&

oA RSt AGS (A AdAg £, AsdR, WEA FH7F, R AES A) 2 FAE FHRT
(Water for Injection) USP(WFI, A%<8 - H]%%ﬂ/‘ (nonpyrogenic), %%Oﬂ‘ﬂ A3t Z) &= =vhE A (Nova-

_]

(e}
Tech, Inc.)el 98] AxHUY AL HAstFTt. vl 7|7 (formulation period) <+, 2194 2 WFIE 4T
oA ®HASUT. wWE AEZO=OMC, 4,000 cP 20ColA HAE7F 242 FgM)E= A|au-d=a] X (Signa-
Aldrich)Z5E  Fujsle] ALdx BASYPTE. Zglih=w|o]E 80(T80, Fisher Scientific)e AL

B3 E. 0.5% MC/0.2% T802] WFI &ML 4CoA B&ASAT).
kAl AA(Drug Formulation)

100% DMSO W 2.4 mg/ml2] E7389 Y (stock solution) 4.21 mLe] 100% DMSO(W|7f% WO ZHE)E 10.1 mg
9] E7389 Hjo]td ‘247}‘8}1’ BeHA EE](gentle vortexing) E7389Z 100% DMSO ujell &siA|Zdo =24 A
ST 9}7‘43] Mo FaHAxS G435 7] H8] F7] §HE 2-3% T WA= Aol s&HT;. YV
2.4 mg/m. % ’] o] HA 49S 8] EF(aliquoted)stir, EFHM(aliquots) 2 2.4 mg/mL Qo Bvlo]
o] 37 @i Ao, E35H 9 Fof(remaining) ¥ vlo]¢E -70CA WFsury. 7 X
of, 34 A2A s (thaved) sk 2ol 3|4 ake] 2.5% DMSO/97.5% 2=+ WHe] 0.06 mg/mLe] &
FE(yield) stk 0.04 2 0.02 mg/mLe] ¥ 2F& HEE 0.06 mg/mL &N BES 2.5% DMS0/97.5% 2
9} s M3t FEATE. AA D Fo] Alole] HE Gl B 4TolA KA.

100% DMSOE ®d el X 5E fd] AR, vtold Ue g7l AR giAglen, 9 A7) blo]d2 -70
CollA Waskalch, zF A5 del DSOS &5 e A-2elA slEstar 2950l 3]4ste] 2.5% DMS0/97.5% 2] <
FE FEINT. 7] &4 OF 1 U9 w29 X85 o] & JATH(ET3RI dE).

ol O

2 o
- Ko no

0.5% MC/0.2% T80<] WFI &do] wEofHa 7] &AL 4ToA EASATE. 4 mg/ml FE9 oW & F2E
Zy A5 0.5% MC/0.2% T802] WFI &dez wrEofhtl. 4 mg/mLe &3t 8M(cloudy solution) 0.5%
MC/0.2% T80°] WFI &N 2 2 mg/mL= 3|A&kqitt. #A|A] @ Fof Alo]e] &8 o HE 4ToA RA3IGITE.

BE R0 B8 g QoM. 74 Amde] AW A AT o oMETs 2§ o, o
Agele, 0.1nL/10 g AF o] P32 Fske] nhS2e] Folshglnh,

] & (Drug Treatment)

S A5 A F 12009 ﬂ%é%wiﬂl%ﬂﬂuH%ﬂ}wﬂaﬂ§ﬁ%$ﬂﬂEMEJ%E%
-AY 280w FAYEL. RE A8E 10Ut A ZET}
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E7389% 0.6, 0.4, % 0.2 mg/kg/injection®] T EH&FoZ(Z7 1F 2-4), E oWFZeF2=9 &3}
(15 7-12) & 43 FY(EE EHo glojA Qbx4; 10, 14, 18, 2L 22¥4xF, =3+ Q4Dx4(10) -(0)=
UERAITH S 3] 4dwnict 13 AAU(IV) R, oW ETF 2= 40 and 20 mg/kg/dosed] ©HE HEo R
(7 28 5 2 6) 2 E7380% HEslo(2FE 7-12) 16 99 a5 13] 2T 9= (P0)ol Yal(RE T 9l

A QIDxI6; 10-25¥U=F, mE3F QIDx16(10) -(6)2 YERILH Ho®Hc. F 3gEo] BF Foxes o, E7389%
TE HE a%o Hgoz [-(0)] HoJ(10:05, 8:45, 8:40, = 8:32 a.m.ol F A=, z}7+ 10, 14, 18, ¥
229713l o] F oW EEF2E 6AIZF Tl FASIT [-(6)]. oHET TS Rt e A8E, A

7] A&7} 11:11amell A2 159 AS AlQskal 85 5 F WA A& (second part of the day)(1:15 % 2:45
pme] AleDel FAEJY. thFx 2F(2F 1)& E7389 B oS F2 Agd(zbzt 2.5% DMS0/97.5% 24,
IV, Q4Dx4 2 0.5% MC/0.2% T80 WFI &% PO, QIDx16)o= A73}glt).
¥ 34 2 A%

EE2o] AlgE(mortality) 2 AW E(norbidity)S 3FF 13 gt A& AA &, T4
104255 w5 F WA 47 SC 42 54 2 A7 589 As 548 A&
=2 (caliper measurements)(mm)o] &3] AAFAT Y F(ellipsoid sphere)
g0tk 1 xw/2 = molA 18w 2 348 54
A (dimensions)< YERACTH. A7) &2
(assuming)dltar, AAFEL7] fafiA = o] &=
AT 717
A7) AT FF 27 o] o]F 62U FEH AT (terminated). FUo] 4,00 9
= Aol EATH(ulcerated) ZE I AFo] ldg olgE A3 RE =E

=
reasons) ‘37 A Ao FHH

)2} v g (parameters) ] 7}

[>

FHE ¥ 3 2 9 ZF2 FZ(perpendicular)e] ¥
e o9 U (unit density)(l mm3 = 1 mg) = 74
A= 4 x 4 mm(32 mg)o]Th.

QL
)

N
Lo

(e}

Foo] mEsAL ®

Q1 =4 © = (humane

l

fo

H Eo] &l Alde] 4= kst T 7hAhe F, 629 FFF AFEe 4+, 2 H FY dFo] F W= F7}
3= d Ags ZF 2FY F9d oA A 4 F94(median number of days)E AALEATr. W] Fok A

o] 7wz Frtsk= H de= T median time)& FF F&e] AN FEH AA Atel o8-
ATHT-C, days). 34dAF(Hx Z1EONAM 50% o/l Ew=ol oids] AES dolg 59 vixu d)oM A=
g T3 FF AZFMDE dx 25 I FF AR(T/C x 100%) o] vla= FFEF Ae(efficacy)d] +
7HARL A7kl ol gH . FUHH R, ¢4 dHolEdlAM wide] a5 Hd AT Wshs b 2ol teke] At
Ho10dAH (s 2 MEER)e a5 Hu Ay dddy,

Hole ¥4

ME 2% A 2L AT FRHY FH A4 %(Southern Research Institute) oA 7y AZE

ADAS(Automated Data Acquisition System)Z ©]-&3}o] 7}& %A processed). AT L £ A& fHo|g=

g
2

X2 AT (present)st7] 93] SigmaPlot™ 9.0 AXZE9Jo7} o] &=L, T A% dHolHE TAHLZ v
7] 9= SigmaStat M 3.5 A AXEHo](SigmaStat version 3.5 statistical software)7} ©]&% <}
o A7 2FE Y Aol P (P value)©] 0.059F $YaY o] HoW Fojndt Aow HFHU. JE
TEY U TY Aol F Az Itk b ZdEe A AYE EA4(life tables analysis)olA T84
(endpoint) 2.2 o] &FAtH(Kaplan-Meier survival analysis followed by a log-rank test). AWHE #4&
Zofo] HI}EOE (evaluation point)7bA] EE8HA] B3 BEES 0|43 Ay IEE Alole] A HolE
S, <Y (censoring)ol ¢&te] 7Fs3hAl 3ck(allows). 0.6 mg/kg/injectiond H&H (TS T oW =g

2ol Bg3ted) E7389=2 HEld A gAY 62Ut A2, 0.4 mg/kg/injection?] H-8F<Q E7389F2 A
dd Al ZENAL 52Ut ], 2 0.2 mg/kg/injection®] =&l E7389= AW Al LENA L 41D %}
Aol ME FEEY U FAE t-test(E+= Mann-Whitney rank sum test)ES 3 v|sISict. dolg AEV}
RATFA @xg( ormality test)E &¥3FA %3l H] 22 (Nonparametric) EHIZEZF o] &H Ut +4& 3]
e WE A IFAA % 508 o gl Bio] HET deolH Fhl AT ol

Astol-AdE dx 1E(2E Do 2L LE A vige) ool 2 4 As3.

ro

TEE W TS 2HF
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of ol Frhshe o =] Aol WS, F B 18.29) ool v B Aol T ol Frbshs
O SRS AN 4,513 nge] AT Bt BB Aol AWl AYeIA Eus o,

o}
WDx4 AA(ZAZt 1% 2, 3, 2 4229 0.6, 0.4, L 0.2 mg/kg/injection?] &<l E73899] Auiu] H-o
£ A5-d¥ Al (treatment-related death) ¢lo] &JAFAJth. A==, 0.2 mg/kg/injection®] H-&%2l
E73897F FoAHAS o B AT a7t U] @9d Rk, 22 0.6, B 0.4 mg/kg/injection®] H-&%F
¢ E73897F F-o4E S o, 19(0.2-0.3 g)° Hdl Hi AS Ao #HEAct(associated). HFF, 7] AF
oAl Q4Dx4 YA o= IV ot E73899] FH 588 F(maximum tolerated dose)(TD, IiF 559 10% o]
de] AP EEE 20% ool it AT HAE UEA gv HE&FoR AoE)dd =gskA &t 0.6, 0.4,
9 0.2 mg/kg/injection?] EH-87FQl E73892 <] IV &&= MX-1 §4 &4 ol&29e A A A wlg axf
Aolltt. 0.6 mg/kg/injection®] H&Fo 2 A & o & mig]E2RE 9 o4 7o T4 ehds] A
AL oAl vhEe] sE2 AT TR FEEIUT. 0.6, 0.4, B 0.2 mg/kg/injection®] H&F

s e St $F A4 Ade, A7 >33.8, 17.7, H >6.3U0IUTk. 34dAtel M) T/C gk, A 0%,

.
13%, 2 51%A%tt. 0.6, 0.4, £ 0.2 mg/kg/injection®] EH-EH<Q E73892 AHeld T4 A2, ME 559
dFF WPl F oz ks delt A Mustele 9 vE 1§ el FUel 4P FAR0R

apol7b glgo] WAFUTHZE 1 W] 28 2: P<0.001. 28 1 i) I8 3: P<0.001, 18 1 o] 1&
P=0.001). A3 F<F E7389% A T® TEES H AT ®Wels = 1o =¥Z A=A E73892] =g
i3k SC-o] A d 217k MX-1 4 £ F7Zte] g = 20 =X2 ATHJAHHAF TF 23F).

QIDx16 LA (A 25 5 2 6)0 29 40 = 20 mg/kg/dose o] HE&ZFA oulEe 2 AT Foe Na-d
AP glo]l &lEdTt. 40 mg/kg/dose®] H-&FOo R A=, 24UAte] #E AN 8%(1.8 g)o] Hd H AT
Aot FEEAT. 20 mg/kg/dose«] H2gaog Agd aF W9 o rlele 5E5E 2190 AMgEkh. A
7] 2 Ag W Aol 17} H Aot (7] FEES BE Y AT ARteziE ALEHALH. 20

2 A7 2%(0.4 @) Hol H AT gaet AAHJG. et
A RS wo] oM ZE 29 NIDo| =eEhA] Frh. F aE9
L Aol WA, 1A= 7] 937 oz et
T oEggoge] duEeFae PO Hs MX-1 F4 T oleAdY A Al Ha &Aool
747y, 6.1 2 4,099 S FF A AAE oA, 344 Aol A T/C e, A7 46%, R 749 th. 40 H
20 mg/kg/dose®] FHEEERI dMEEF 22 Ay 15 e T A, M FEY Ul FF Aol F ol
2 F7kete d dEes AlRbY RS o dix 2E e T4 4 SAH R Aert el
ATH2E 1 ¥ 28 5 P<0.001, L& 1 tu] 1 6: P=0.019). 23 ZoF WS T~ Hd %
Bt Ase] Wskes & 3o ERE AFEHJTE. culEE o] Aol tigk SC-o]AH QI MX-1 FH TYE £
Zbol M52 & 4o R AFHAHHT TUF 2.

WDx4 dAHo =] 0.6, 0.4, 2 0.2 mg/kg/injection®] &2kl E7389¢] IVel tH&te](plus) QIDx16 LA o
°] 40 mg/kg/dose®] EHE&ZF oW E] =9 PO F-of(ZH7F 15 7, 8, 2 9)&= AE-A® APY glo] 89l
t}. 0.6 mg/kg/injectione] -8kl E7389¢] ©&}e] 40 mg/kg/dosed] E&=Ql Ju|EfE~s Xgd 1
U s mlgle] 58S AU AT AR 24UAfe]  FFARAIFH U (euthanized). o]& X E-A# ot
(treatment-related euthanasia)® ZFF¥®th. ®HE X5%, 0.6, 0.4, 2 0.2 mg/kg/injection?] &8
E73805 FolallS wl, 77} 9%(2.1 g), 5%(1.2 g), F 8%(1.8 @) Hul H AT Tt AALHJC. ke
A, 7] Adell A= QIDx16 A SR PO Fojd oM E e F2aok WEste] MDx4 Yo E IV FoJakels wo
£73899] MIDO Z=93hA] &3kth. Al 159 BEE SEE0] 204A5E 1xs JFE /A e Aol HHFH.
27 A5 Ax2Fe AEE 1F 5(40 mg/kg/dosed] H-E&FQI oMl EE 2 wE)AlA Kozl AR AL Ao
2 e 2793t = 7] I BEE A EdT BHE ARE 5E%-9E% (dose-dependent ) FF Y
S A5 aL(exhibited), 0.6, 0.4, % 0.2 mg/kg/injection?] &%l E73897} F-ol® 2FolA, z+zt
>33.8, 30.0, ¥ 13.4¥99] T F% A AAL op7|3T}l. 0.6, 2 0.4 mg/kg/injection?] &<l E73897}
Foldl 25 We] obF B oUl kel e ¢S, A7, AT TR FEFIAT. 34dAtelA 0.6, 0.4,
2 0.2 mg/kg/injection®] H-E&FQl E73897F F-old W& 2F W9 T/C 2, 217 0%, 2%, 2 19%}tt. =&
Al BE 1 e T4 4, ME 5 U % Aol T oulE Trieke o ZdEle Az vaEkels
i FAHoR F 2F(RE Al Z2FA P<0.001) W F9o Adn zkol7) AT,

1l

e

0.6 mg/kg/injection®] H&FFSQ E73897F F-ojd W& IwolMel T A& M =9 vl 3% dFol
T oalE Frbeke dHl Al ARNEE 2 YR ZLE 70 P=0.285) B 629l Aol TN = T AR (E
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2 8] 1§ 70 P=0.567)% WusSlS wf E7389 ©Eo R At 1F U9 T A FAHeR Aelrt
AATH. 0.4 mg/kg/injection®] E-EF] E73897F Fol®l W& TFAA T4 A2 ME FE W %
Agfo]l 7 M2 FUksh= o] HEle AZHE 3 Y] 1§ 8: P=0.032)7} H]WEIlS uwl E7389 ©Eo 2 A
g 2F Ul T A BAHCR Zolrt §ldlar, b2datel A M TEY T AH(LF 3 UM 1§
8: P=0.083)¥} WS W 1 xpol7t oo =dsbA] kakqlvh. 7b shgHEe] W Hojo o3 o]
dTd Bgdn FrhHoR(additive) vl V] W& Xz FFY FAe] o Huk: 1F 3(0.4
mg/kg/injection®] EH-83Ql E7389 w)o|Ae] F7F T AR AA = 17.7¢, Z2F 5(40 mg/kg/dose?] H&
Zol A ZFa dE)dMe F Y A AA = 6.199 A3 vwste], 25 8(0.4 mg/kg/injection?]
E8F E73890 ko] 40 mg/kg/dose®] EH-EQ clulEelF)dlA e S FE A AA = 30.04. 0.2
3

mg/kg/injection®] -85Sl E73897} HF-ofH B‘é & IFAdAY T4 e Aol F j
2 F7tete ol A8+ AZH(FE 4 g IF 90 P<0.001) R 41Ut Ao WE FES ¢ A (1F 4 U
Hl 15 9 P<0.001) ¥ HlawEkglS wf E7389 ©@=o= AHEer 15 e 2 A FAIAQL A7t
AATE. ZF FFEe TE Fojo o3 opr|d T S FrFHoR(additive) Hug V] WL =9
FEF %“é- 1% 4(0.2 mg/kg/injection®] E-&3k<l E7389 wE)olAel F7F Fd A A4 >6.3Y, 1F

5(40 mg/kg/dose?] HE&FQ oM BT dE)dMe T FF AF AA = 6.1%‘?_ A wluste], &
9(0.2 mg/kg/injection®] -8l E73899 tlste] 40 mg/kg/dosed] H-EQl AW E&]F2)d A
A A = 13.49.

Lo,
of
)
o\
02

Q4Dx4 dAHo =29l 0.6, 0.4, & 0.2 mg/kg/injection?] E-8=<2 E73892] IV o tI3s}e(plus) QIDx16 YHo=
©] 20 mg/kg/dose®] H&ZS] owlEFE]F29] PO F-o (747 1 10, 11, B 12)& A m-A3 A glo] &1
Aok, HE 5=, 0.6, 0.4, 2 0.2 mg/kg/injection®] HF-&3H<Q E73895 FHo31¥ S uf, 27 1%(0.3 g),
2%(0.4 g), 2 3%(0.8 g)°] ) Hit AT Aot FAHAG. Al 1FC] BE FEEC] 209AHE xS I
5 7HAE Aol LAY, A7 I AxFe] AEv= 1F 6(20 mg/kg/dosed]
ol BHoR AHT AL RAoR Yeut ¥HE Ane 58%-o&F T &4 S
0.4, 2 0.2 mg/kg/injection?] E-g&ekol E73897} H-od® &4, Z+z >33.8, 25.1, 2 12.999] &7+ 2%
A AL o1k, 0.6, ¥ 0.4 mg/kg/injection®] EH-8F<I E73897} Fol® 25 W A5 R g v

TEY FTE, A7, dsE] gASAa 77 59 3 rE e sES AT TR Tl 34d At
X9 0.6, 0.4, 2 0.2 mg/kg/injection®] E-8Z2l E73897} o= tg% I e T1/C 32, 47 0%, 3%,
22363tk EE Al e 5 e TE A, NE =9 vl T APl T uE Fvtete d Adge

AP Hlaskl S o SAA R diE Iu (R Al ZEellA] P<0.001) el T4l gt Zholrt A

0.6 mg/kg/injection®] &3l E73897} F-olel W& TiolAel FFo] dFE ME &
T U2 Z7kehe d Aels AZHCE 2 ¥ 15 100 P=0.985) @ 62Ul A ] A FE

2 WMl 15§ 100 P=0.161)¥} WaakglS o) E7389 W om A i e T4 4
g1tk 0.4 mg/kg/injection®] -8 E73897F Ho® W& “1FelA 9 Fde AFE
Aol F W= S7Fek= dl 2= AlRH( s 3 tiH] L 110 P=0.05)¥} H]aeklS wf E7389 dEo® A7
3 a5 ue] ¥ AT FAHCR Aolzk | b, 52d At Ao N e FF AF(2F 3 °
il 21§ 110 P=0.180)3% Hlaahgle uwf 1 Apelzt vJUWOﬂ =g ekt 7 shebee] v Fojel 9
a old ¢ ARG FrPH o R(additive) gt 7] W8 A 5] FFF Dol ¥ vk 15F 3(0.4
mg/kg/injectionﬂ Egeko] F7389 W& )oAel =7+ ?%‘3 A AA = 17.79, 1F 6(20 mg/kg/dosed] EHE
A ofElEE T gAY F3F FF A AA = 4.0920 A vawste], 1% 11(0.4 mg/kg/injection®]
-85 E7389¢] tiste] 20 mg/kg/dose®] H-&RI ol ZE )0l F3 FF A AA = 25.1¢. 0.2
mg/kg/injection®] &Rl E73897} Fofdl W& Amolrel T4 A2 NE s=o Ul % Aol F o)
2 Z7keke d Aels AZHFE 4 UE] 2§ 120 P<0.001) 2 41dAtel el AME TR TF AR(F 4 o
S0 A s e TFe A SAHJA Azt

B 78 9: P=0.029)3 H|WIHRL uw] E7389 wrEoOZ 2 0]

AATE. Zb FFHE] W Fojof o3 opr|E FFTY AT FrIH o RZ(additive) HlAS V] HE A=
gEok Al IF 4(0.2 mg/ke/injection®] E-&3<Ql E7389 wWE)olMel T FU AF AA >6.3Y, IF
6(20 mg/kg/dose?] EH-&ZF< Pir'ﬂ 2 g5 F3 T AT AA = 4.049 A H|wEte, 1F
12(0.2 mg/kg/injection®] &3k E73899] ©Bdle] 20 mg/kg/dosed] EH-&3<l WS HFE2)MY F37F F%
A Al = 12.99. 2F Bk 40 B 20 mg/kg/dosed] E-&3Q oW ZEF9ke Al JHA HEo 7 ¥
TEEY Hw AT W=, 47, =5 9 & 6o =xE AFHAt. E73899] Aol oidh SC-olxd It
MX-1 4 % 279 Rge = 29 Ex2 AFHAGY. F A EEHA owEF40 ¥Este 0.6,
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(e}
S~

(2
ofN

£ 279 wEe,

4, 2 0.2 mg/kg/injectiond] B-&3<l E7389¢] glo] thdk SC-olald 7k MX-1 ¥ 27
4zt =7, =8, D %9l EER AFTHAHHT £ D).

T#ﬁ

MX-1 <17+ Tor/ﬂ ZoF o|F2To] AL 0.6, 0.4, =+ 0.2 mg/kg/injectiond] BBE&Fo 2 Q4Dx4 YA VR

FolE S wel E73899] Aol w1, AAl Al s el T e AR FovsAl qAsh=
R UrE]r Ath. 0.6 mg/kg/injection®] #H-8&7F:l E73899] H-of= oAl 7o) hdd(complete) TF 4
A el FFd(tumor-free) AEAE oF7|P). QIDx16 A& 40 2 20 mg/kg/dose?] HEZ3N oduE2]F
29 PO H-oli= FHA(in minimal) SAHCZ FojuaA Add F 58 BFoA T e A=
AsE VeI, 471 40 % 20 me/ke/dosed) Hgel olMETad wWES] 0.6, 0.4, EE 0.2
mg/kg/injection?] H&&F9] E73890. 29 A &= &AHal AR FouaA MX-1 +4d TF olF4v] 9

43e JAE A%E e

40 Hi= 20 mg/kg/dose?] H-E&TFe] oWl Ee] ok MEete] 0.6 mg/kg/injection]] H-8%Fo] E73897F F-od
T B a5 U T4 42 MM SE(individual) 9] ¥l T ZZ(four tumor mass)©] 7 W|E F7}3h=
o Zz]E AZH(times to reach four tumor mass doublings) © 62¥UxalollM el 7 FE Fok A A
E7389 W= Z]WH(alone based) A E|¥ I W] F% 447 FAACE th2A sktt. W T4 AZo] F
W= S7beke dl dEle A Hasigls W 40 HBE 20 mg/kg/dose}l FHE&F] oMl EE| 2o W&t
0.4 mg/kg/injection?l H-&%Fe] E73897F HF-old 7] I el FFe] o] E7389 ©=o2 Aejd 1%
o Tk AR ZAHR e Wi, A7) 52Ut A e M FEY T FAY AolE HwES
ol frolAdel =EetA] Xtk A7) BE AR dFd G4 FrHH o= (additive) Mg 7+ gt

= Rojo & ofrl® dF¢ FAHT ¢ Zitk. 40 TE 20 mg/kg/dosed] E-&TFQ oW F

>-I)=J
A&éé

ol
o

s}
o i
o] 0.2 mg/kg/injection®] EF-&&<1 E73897F Fold F+ TIgolAe £49 442 ME & U 4% 4

F oz ZUbete d Zele Al 2 4183l N BEe FU 71]2 H]ﬂﬁ“" UH E7389§ gE=o g x
g3t 15 o] TF AFOoRRE AR Ao|7b Tt
P 95 7k 5

Y BHS 7 BFRe) v Yolo| o8 op/lE FEY B

=1

=
&
=

o]

i
2
2
lo
o

o
)
)
o
09~'
>

o
o,

o
i
of
e
o\
®
o,

o o
X

M Ze]F 2o Hol= 55 vHe AAFH AZxF(temporary dryness)(o]2]dh m¥-o] A Y2 &
E7389-AH 8] IFozFH (note)® ¥l §lithS A3z YWt RE HE aFdA IF Az
M Eg]F 2 dEo g Ao TFoNAMRT HA LERRTE

o
o]}l

2] AZ(Anti-Proliferation Assay)
obg AAlE A Fo] ojghd E oo AFS 9T =& A 2 o3 WHE AT}

*]EVE— W A2 (liquid nitrogen)oll REE AHZEY s&sdet. Alxr 9E® Al7(times) 2 o442 o

W ARG FEEW, A3 (screening o] AFETH AEE 384-A(well) B 1536-U =2 wjg A &
E] ]E(tlssue culture treated plates)9] A% #]A|(growth media)oll HF(seeded)dtF . AEE A=
(centrifugation)& %3l HF ZdolEdA HES fFA(equilibrated)dFR 3l X5 A 24A17F <k 37Tl A
EF9 EE(dosing modules)S HF-7H(attached)ste] ®l%7](incubators)el HIX|SIIh. X5 Algtel], AS
ZH0lE AE(HZHA &2 Z)E F338tal 718 ATPLite(Perkin Elmer)ell ©]3le] ATP x1& FA 3}
Envision Plate Readers®] 1% L%‘(ultra—sensitive luminescence) S ©]&3}4 Tzero(T0) Z|o|EE =
(read)3tlth. Agd AF FHolExE 72A17F 5 std=3 wjdsigict. 72/ &, Edo]ExE ATPLiteE ©]
43 T3 F4(endpoint analysis)S 3] W (developed)F3ATE. EE HolH XAEE AFdtd LzAx
(automated processes), & (quality) &4, @ AXE9olE o]&3 BAMS Fd FHANUT. HF ZdIE
= Wk ZeEe 34 24 4Z(Standards)a FaEoH & HT: WA AFel AA #H FAFHo|=
(luciferase) #ko] U#3 (consistent)o]al, Z-L81(Z-factor) =57} 0.68tF A3, ® WA g (untreated)/
glgtdo] ZHolE 99| A (behave)S LdAZH O FHIILE, AUA| ~z0]e] Aake ool 1A (provide) ¥

o}

AR AAGHE AFE BEZ(cell viability)e] SAol o] &slgt)t. A oo AFE AELE FEF(T0)

‘_Y‘i
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[0092]
[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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2 72A7F o] 3 (T72) Al7)ol SAHAT. %2 F=H GIE AY JA7 92S ez, &, FFqEE e
A g 172 a8 257t dx gkl GI 100%= ¢dg A4 A4S vetda, =, sd=ed o Agd A=
210 g NErF AAFeE 6T 100%S) L Woll el Hel 77t ool AEe] = FrbekA #gka A7) &
3 Fx1o] A7 (plateaw) ol =237 Ydlo] 3gEo] MEEDIA(cytostatic) TS A¢H(suggest) S
ATk GI 200%= viF A o] e M) ¢hddt APES vERdTE. G 20099 &4 BA7]e =Ee stEES

|5 o] A Ao (TG, GIE FEHE A9 2 B4 (equation)®] A&l elate] Atk

st

ifT<V0:100-+-(1—T_V°)
If T= V,:100 (1~T;’f
0

TE A1 AZ(test article)S 938 2135 =H(signal measure), V&= FEA-Ag thx &4, 2 V,& 9GHA
ZH(time zero)ollAe] A& dix 4. B T4 va FHIGATL =2 A He] ~3HNational Cancer
Institute's NCI-60 high throughput screen)ol]x] o] €%+ A4 oA AAH(Growth Inhibition calculation)®
2ZHEH fFE(derive)dth. ZE ©d 54 9 HE dojg F4o] A4 A st FA= ).

AYA 230] 84

Zollw] A7 el ZF(excess)olA W ENE FAHY] skl AU 2zolatar EE]=(termed) AUA| 4
o] =2 EAA7](characterize) Y3+ ~Zd}(scalar) =Ao] o] &HUTt. AYA| 230|= o]¢} o]

LR

ok YR 2z MAALS ATAS 98] o] Z2(Loewe model)E o] 88t 84
Lxo] el FW(model surface)& AIFA O = (numerically) 2343 mEHZ~ o] 7
2] EFFA I (integrate) . A|UA] 2310 B A (A7) eA 7M1 5
|5 = e 34 a0s BAsHnormalize) A7) WA AFE FAds
o AYA 230]9] H|WE 7lsatAl d7] 98l o] &ttt AU (positive) A Ao](gating) I
B S (multiplier)®] ¥ ¥ (inclusion)< x=o]Z(noise)E &I F% HFol| 7M4A AAs L, E =
Kol Al dojd AA] Fsae&S A A5 HIFA I TH(biases).

=
oL
=%
=
(e}
jon]
o
—t
D
-
8
w
rlo r
=
oz
i
i)
(o]

&% (Potency) W3}(shifting)x olo]AE =1 (isobologram)S ©]-&3fe] H7}saL, o= 1 &
71 & Fagt 9 B2 g2y v|wd u) 3El=(desired) &3 FAE AFHE 7] Y3 HEoA Auhy

A A7 75 =A A S (demonstrates)3FATE. ofol A BRI E FAH JA| =25 FH(crossing) st
A&l FaE=(correspond) %9 A (locus) 7HE(identifying)ol] 93] 18Fth. ol&= e vy EAE9)
27 FEE dste B8 UﬂEa*oﬂ/ﬂ 7 gdd B FEE S Fd XJAEE S5t o) gmHn
AR, WhE W Z(CK, (V)M d¥d a3 #4185 Fv 74 J&%7 #HLdA 73 F& X9 g1l
o] (bisection algorithm)©] O]J‘lﬂ vhd 7 4 Fe Ve 545 24 (held fixed)® Tk, o] wf A7)
FTEE ofolAEZ Y a9S WA Y8l ¥R (linear interpolation)ol] 93] JAZAETE. AlA A
F2gol glojAl, olo]lAEZ T & (contour)o] A7) M GA9 ofgl2 Ut AlEHE (origin) S A
3, 2 A2 (antagonistic) AZ g0l AV AA9 Ho Y& °1EP 2471 ol#] wvl(error bars):
ofol A2z WS toly ¥JQEZRE DAEl=(arising) A

HAAZ17] & ol & EHe AE
(uncertainty)< WERATH 7} ok xQEC] EFHAHLe a3 /‘ﬂl%(s ale)oll X Z-0Z(CX,CY) 2 Zt+o
7Z(CX,CY) 7} TeutS Fsts= XA, o7Z7F Ak 23k (residual error)e EFHAQ Ao FE2 37] 3 o]
BErlo] o] &5 29 2 F(response errors)Z45-E 4 (estimate) T},

ZH BF &30 24

2ou] BEFE 2w A EdS 238 W Aszgol EF3dF<(overall) TR (magnitude)E A
(assess)st7] 93] o] &), 2] EF2 14 FA A RolH] BF)oA e AA
ZF o] AR AEgAE-( inguishing)oll &3](particularly)
&3ttt dgago] AW, Zou] BFES AL 2 5 oA 4—%/‘3 T Az FHY Abold of

o}
oft
oy
)
=
@
=]
S
—t
e~
kS
o
<
i)
oX,
Py
o° _l

=
(9
e}

T

oo
[o
oX,
22
r o
=
D
0Q
o
—t
2
\
-l
-
)
5 M
nim
lo,
U
g
e
H

Flil
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]
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w dBA (correlation)o] Y=x FAlal7] Y& Aok sk, A}y Rdle ~xg waly o] di}eo] ok
25 W8 58" wE"E xS 7H57] o8 (indistinguishable) AlA A7Hd& F-AUA HE
dorgow Agolgt.

) APl AR
(X/)(I) * (Y/Y) =1 = U} O}-L‘ ILoewe o]il,

A7) X1 2 Yie #2y
o] 1 uM &= <A BY
JA s oF gt

2 = d a4 sxolth. odF B9, wkek 50% SA7E kAl A
pMell oa) ¥x=E AFHEATH, A9 0.5 uM 2 BY 0.5 uMe HE w3 500

o
ok

fo

FO"

i)

Zolu] A7l e zaale] BAE BAE BAAA(potential) AUA BEAEE ABT. o EAE ek,
AEHOE (empirically) FEH 3§ MEL2E Y0 FYE 9Y B BEF U3 FHoRvY 75
#

[e]
= = = —
s 7 2w Arhd REEF vadEth. AV 5E&% ks mEgARRE AUHd RdEs oW
= = o

e E®le 257 AEF Hd(panel)& Fdolhs g S 7RG, @d 24 A= 3w, A-ERIE

B B89 A4S o] 8ste] Hskioh. 237 MEFIF 1536-2 EHlE X (format)olA H7MHATH. F
el F714Q1 GI500] 50 HAERTE & A

AEFE 384-4 ZeolE Aol A FrhE A, AlZFe] 1ol
el A, 549 G150 0.51 nMoJTH( % 11).

4 2339 dA(Design)

HE A HolE = 6x6 H&%F WEYE Yo FHEJTHE 12). 57) AEF7F 384-4 Edo]E X o] B

o] (screened) ‘?}‘?i, 2070 AESFE 1536-4 ZolE X9 Yo ®olHt), 357 <ldlA FgELS, BRM-120&

xeata, 2570 MEF S Jdsts A A CdgEDH 2 (combine) HATH. ATHE, 1270 sFES

Zt AEFE 9T X}ﬂﬂx}(selfcross) A UelA AdEAnk. dArE A A FE(starting
[e;

concentration)© g E# 2] ECI0 TAH = 3} T},
A7 8 g A3d B4

HE EL‘“d EAE 93 3 E 7|F(criteria)S WA o Z(objectively) /‘424(establlsh)0}7
, 371 7)1 (baseline additive)S AdH oz ZAAS HH o7 257 AHEF ¢

(€] 11—
Hk-S 3340 JS
w2t(self-crossed) ¥ 7] #g 127] s3ES A8, 127 A7taa s3kEe E”L =hs) ‘?l%%k 2 o
=4 = J
S

2o
ol
o
)
>,
)
R

585 BES 718 7] (steepness) 7t TFS S3kE9] Mgl ofste] AAHIY. AL
2 A (superseded) B3 FHE A& (vielded) s 7] oFAl HE2 AlUAIZF = A2 5530

AYA 230 5L A7tuzp EA46] o] &HATE. ATFaate] AR 3ol Aol o AVFAY Ao
A5HAL F, 2YBE, AUA] 2FolE FJo FXET. 28y, oW Artuak AuA] 2507F G
W7k R, e APA wolz EE FHAo] ohd v B BEF W] FA FE(fitting)S A A
otslz 2 ~50] o] Auldh(slight) 5L (perturbations)ol 7]o](contributing)dtH . 2570 A|EF o
G2 & (Overlay) A7Fwzat dlolEl= 1.558 A%l (global) Bt AR 2F0]lE AEFo). ZAHA =93
(median)2 7] 1.159] A7taxr AlUA] 23015 A& AXF ddS gasta, 9% (outlying) kel <3
Ao FEFE AdEnt. oddEd W8 Ao We AEFE oA FAAL zo]7t Folel glojA, i
AESF Wl A7tz e (behavior) Wiv] AlEF dd Ao A2 A (review)o] EAAE =, A7}
wzk 7gke] B8 23" 48 95ty $Ele AEFT 4 d(centric strategy)S ©|83tE A& AH3S
o}, 95% 2 99% 2124~ (confidence levels)ollA A A7Fuzte] Hele] F EFHAF(20 's)EE A ETHA}
(30 's)BETE AUA] 2307} o] 2 AH9 W&, 47 FH(candidate) AYAZ IHFETH

(]

142 e A7tuzt JXE 233 AUA] 23017 AR HAT. B3 P o
BE5 AL X(cutoffs)E MEF 71WH(cell line bas&s)‘ﬂ-ﬁ} A= AT, FA
Fil(based upon), N4 A=(probable) AlUXY AEF sd s Ho
AH P AcH(filtered). Bw 99 20's & 30 'sollA ioﬂ Hl 25 2 AY

20's ¥ 30 'solA AEF
el 20's 2 30 'solA =2
ol A7tazr A Qo
= oA HE&S S deo

=

B2

rlr il

o XN

2
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]
[0124]
[0125]

[0126]

[0127]

[0128]

[0129]
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x

Z4zke] A7haAk ZAQEeh vl W& dlolEE AXEF 7ivkuith EA QA ofH Zou] B
2708} E B ER FHE Avtuat AR o IAY 2},

H

2
=)
e
ich
—{d
[>

ylE|d o] = A& 3-214+8} & A~ (phosphat idylinositol 3-kinase, PI3K) Al& 7 Z(signaling pathway)t Al
A oMY 8 29l (primary driver)o]al W2 I7F ellMe] EA(hallmark)eltt. PIK HA=29 4%
ol (Dysregulation)= % ZA3}(constitutive activation)®] A& (virtue), T=Ho 2, AX 52 I H-A
SEAFE (pro—apoptotic) A& o)A (suppression) ] A=rol]l ola) W& A A(transformative) o ATk, o=+
235 10500] 1.6-2.4 nM &2 ~E2l(allosteric)@F mTOR(TORCL) JA|A|olth, Hojx]= A o] AYA] A
o] JE P& 014&3}04(5 13), H& Ao YA Z(good breadth)o] oH|Ee]F2o] 3+ AZF FEdS
et Alo] BT 14 o EE 2o gk A=A 250] gt 4 2w BF &35 AT},

o |y

o [ M 2 KK

B owgo] ole] 54 Tadsh d@Ho] s1&He] A, F7HHQ - mE
(varlatlon) =, EE, dudon B WAA A AE 254 5456 wARR, 488 & db A9
x A g SR

Z47re] H9hAQ] I e 53 9], 2F AV FxEA SHEHe FoRE FAHoln MEHeR ®
AEE Ay 2 ArRA B gAa A Adgd BE FES 2 EF HUES B AN Ao FEEA
E3dn

o] A @& (singular forms)E o]&%el AoJA, A& Eo "a" & "t e“t, Y H R EA]E A
FE 3 S B4 (plural form)S AYsle] FTASHA] =th. FAFSHAl, S539 o] &8 EuA v
BEAIHA &= 3 GdeyES AYste A g

B oo wd thgo] HEvl 28 vt A tlEo](further) AAJET).

1. ol 23AY == & 249 d8S 7= o (Subject)«] A 25 21 Wd oA, A7 didel o
ko] (1) olg]lE#(eribulin) T o]o] ¢stx oz FHE 7% 2 (i1) ZFF ZIto]l 2l (rapamycin) <]
EATGWAmTOR) ol tisk AA E= o]o Aoz &§ 7}%‘??} 9, F3l&(hydrate), &vlstE(solvate)
= HZAAA A4 (amorphous solid)E F-ol3tE WAS X335t W

2. @2k 19 W oA, A7) didS Q17 #EAfolt).

3. wE 1 = 29 "o 9loja, A S oz uE AL, to g XgEFo| AL, mE ¢tom WA
Ho] x5 F(post-therapy)©|t}.

4. 9= 1 A 3 F o= shte] Wl oA, ] 2 A TS (primary tumor)o]t.

5. @& 1 WX 3 F o shhe] Wl oA, 7] 2 o)A (metastasis)©O]T).

6. @ 1 x| 5 F o= shhe] Wl lojA, ] 2 1Y F%(solid tumor)o]th.

7. @& 1 YA 6 F o= shube] W] QlojA, 7] 2 s (breast cancer), ¥ (lung cancer),

ZFot(pancreatic cancer), YAl 21A L3 FU(primitive neuroectodermal tumors), 3| $H(lung cancer),
WAot(ovarian cancer), AFEWl@et(endometrial cancer), <15%H(pharyngeal cancer), 2%=%F(esophageal
cancer), ¥ FF(sarcoma)oE o]FojF FOoRHE XMElHT,

oo

S 7ol el QoA Y] e 3 % dlgoEyy Addn

9. @& 1 X 8 F o= shte] Wl oA, 7] dEEde] FgHoR FE T 42 dEEd M
2 AH(mesylate) o] t.

10. &= 1 Hx 9 T o= skt

H
W) =2l (intravenous infusion)< %OH
11, == 109 Wdd oA, A7) Aol 92 1 WA 208 5 ).

12, &= 119 Bgell loA, 71 AW FU2 2 A 5 Tt FHEY,
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
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13, &= 1 YA 12 F ol g Wl oA, A7) CdEEY EE o)y FFgHoR 3§ vted 9
0.1 mg/m” WA 20 mg/m #9e] oz Hojgr,

4. gt 139 Wl Qold, 7] oRY Ex oo ofethom B8 AsE 9L 1.1 mg/m A

flo

E ole] ofstow H8 bsd ¢

16. @& 1 WA 15 F o= 3} "Wl dojA, A7) mTOR GA|A|= o w| &8+~ (everolimus), TTEE
HFEA(ri daforollmus) 9 BAZ Y F A(temsirolimus), % o] ¢k om FHE I o, 3=, &ujd)
E, BE vEAAAR LA o] Folz] Lo RHY MAEEr.

17. 22 1 WA 16 F o= 3hte #ol glolA, A7) mTOR QAA= ou| =g = ol ¢t or
38 7l 9, s, SulstE, e vEAAY Aoy,
of ojA, 7] oMEE T T ol <EgHoz FHE st A, FIE, S3E,

ol —
-+ ¥o

Fol(orally) g &3l Foldtt.

19, w189 Pl QoA 4] ulEe R mE oo StHoR S sbsw 9, £oHE, $ulshE,
E HEAAd A= 0.1 mg WA 30 mg M ele] Fom Fojdtt,

0. U 0o BUA oA, ) AATIE w2 019 Aoz A IR A, PR SRS,
w w AR AL 10 ngo) GO Holgr),

21, @gh 1 A 20 F o= shue] Wl glojA, A7) mTOR GAIA], T& o] ofFshy
F3E, SvstE, e HEAd 1 ﬂE, 21-9 F7] e 28-9 F7] ot 35 13

22. = 1 WA 21 = ofl= she] el gloA, A7l clEled Ee ol oetHoR FE vhed A, 3
&7] mTOR AAA, Hi= o]e] Ao R 58 7hedt A, k=, Svishe, v vEAAAY uAle, dAR T
Joll e AfHom Fojgr.

Wl glolA, A7) elde m ool StHow g 7}
Mo 8§ s A, FohE, §ulshE, wi A9y wAng
24. W 1WA 23 F ol shube] wel glolM, 3] PR E old oFHoz 3§ b5
A7) WI0R SAIAl, i ole] felHow sg Abed @, FEE, Sul8E, wE APy LAL, @

Al (anti-cancer agents)® F-oJ® T},

25, ©EF 249 APl qlolA], A7) dEEdY Ao R L Jhseh 9 dYEY HAAH(mesylate) o]l
D/8E= A7) TR AAA] oFetA o7 &4 7Hed ¢ duEg 20l

26. == 1 WA 25 F o= kel Hel dojA, AV A5 (1) SHES FE AN (1) SAHE
o] BuZ #AA7IH; (iii) 299 H3 H&(regression rate)S F7HA71aL; (iv) YAIEY FH F7| 29
HAE(infiltration) & FFARAIZIAY £33 4719, (v) T4 HolE AaAIAY E3A171a; (vi) T4 4
FE FERAZIAY FASH; (vii) e 24 2/EE ARS UAY AVIA 7 B/EE A EBE Y
(disease~ or tumor—free) A& AIZHS FAslar; (viii) TFHoz AE AZHE FT7FA1719; (ix) AFEQ Wl
S5 A7 B/EE (x) ¢ AR s e T oY SAES gkt

27. W Ul Y AVE AN B Ao, A7 HES () olgEd EE ol oA oR &
7bsek 4, 2 (ii) mTOR JAIA] H= o] Aoz 5§ 7ledt 4, 3=, &uss, &= v4a44d 1A

g 7] el Fefsks Ae 2 I

28. e 279 Wppel 91014, 7] nI0R AAE BT EE olo) Mo HE s A, F3t

T T A9 FHdel ol&str] A% TE

= d I Ao1A, 71 ]EL (1) ]
ftHor 58 7hed 9, # (ii) nTOR AAl H= o9 ofgh3 e
s

_23_



[0149]

[0150]

30. w289 F|Eo] QlojA, 7] mIOR SAAE olHEE

=, §ishe, = HEAAY Ao

31. @@= 29 TE 309 ZIEC] glolAl, A (i) dgEd

ZIHSd 10-2016-0135230

F EE o]9] ofshy
T ole] etetow

(ii) mTOR AA FE oo gstdoz &8 7ls3d A, F3&,

dosage form)¥E T},

k1
g

1
g
~

Mean Body Weight (g)
T

Treatment

o o E7389: IV, Q4Dx4(10) (0}
Everolimus: PO, Q1Dx16{10) (6)

| ® E7389: 0 mgkglinj
Everolimus; 0 mg/kg/dose
B ET389; 0.6 mg/kglinj
(510 15)
A E7389; 0.4 mg/kglinj
®  ET389; 0.2 mg/kglinj

tfs = tumor-free survivar

T I 0 A

0, . I (O S TS A G P A S S S S IR .
5 10 15 0 25 30 35 40 a5 50

Time after Implant (Days)

_24_

60

65



Mean Tumor Weighi (mg)

2

[0

LR A o oo i o

e o o T T T e

[~ Limit of Detection (31 myg)

YIS S ST N (0 WY ST 0 0 U e Y O S 0 ¢

LB B O e o B e e B

Treatment
ET389: IV, Q4D=4(10) (0)
Everolimus: PO, Q1Dx16{10) (6

®  E7389; 0 mg/kg/ing
Everolimus; B mg/kg/dose
B ET7389; 0.6 mg/kg/inj
(S/10 tfs)
A ET7389; 0.4 mg/kglinj
® ET389; 0.2 mg/ke/inf |

tis = tumor-free survivor;
error bar s a standard error (SE)
of the mean

T P i U T [ e A WA TN N TN TN Al R B T 1

5 10 15

20

25 30 a5 40

Time after Implant (Days)

45 50 55 60
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Mean Body Weight (g)

R T B e e
30 - -
P E
20 =
! Treatment |
E7389: IV, Q4Ikx4(10) (0)
Everolimus: PO, Q1Dx16(10) (6)
b A AL L A
® ET389; 0 mg/kg/inj
| Everolimus; 0 mg/kg/dose |
B Everolimus; 40 mg/kg/dose
| A Everolimus; 20 mg/kg/dose | ]
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