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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

ZIHSd 10-2014-0009222

At Bad FaFel el Fol welol Fold oa wwd & Qv WEel, 2ze Fof Fehe] A
$%os XPY £F HEUY B USRS 1 A FEFS FAT Bt fuks 22 oldd Aol
53], B owne 239 Ao 23 BEUY A8H FRFS BA, i dolo #A2 eAHoR ol
FoQam, 47 ARES ANdeR wt w4 2FosA Tl 4 k. o8 Bof, ¥ uwd me oy
A el Am PHe, SAd EE Qele $AR A4, FEoR Andorn FEd ¢, sz
ARG FEF F, B ol B A6l AR Fol Ao A = AEHA FelF () &
2 EE ofethon Hg7bed @ Fu AL 484 (W) Fol 2 (i) #Y EE FHHow HEsH o
Felel 484 (1)) Folg EFT & vk, B wne] 279 A £ BEdE Anwe 3 =3 o
£ gl AMReE, i $EE £t wde] 23 FuE A9 Fold & Avk o vobh, o "Folr
oEd A el Teld &3 HEUR Afkshs 23 ShEue Av-okzel Age XIHach webA, B
e 5 EE wde) Aol RE o]dF M (reginen)E L8 AOEA oldlHa, ol "ol

o el a4 glch

wowge) xtel AEEE A2t 2% MEUY KA Folde A8RE 54 iR mb obd 248,
Fof WA, AuHE 4, AaHe Jeo d4wd oEste] ekl 4+ k. wed, B owwel 23
of e Fol A W B A D 7 /)5S TP BFR Axel met AuHt. WEY A% £E
gel m oabe gule Q8e) A7, AX wE gAel BaF vl By YR FEFS Sold 24
9 AP 5 ok

AL A] o

wowge sl AAeel s Ug AEEt s/ ANds 98 @45 2o N E o "

]H g o HhH

AEF, YzP FgFE AE, F5 - AJE(bone marrow stromal cell, BUSC), = g vt 4E

(peripheral blood mononuclear cell, PBMC), TFA] B AJoF

MM AZ3F<Q ARPL, ARK, MM.1S, MM.IR & U266< 10% 24 ®Ho}ldx, 100 U/m¢ HUAA, = 100 ug/ml ZEHNE
ulo]slo] BZE RPMI-1640 wiA|ellA 37C 2 5% CO, shell F-A8FATE. L2k MM A9} MM BUSCE 7% 4}

T

©] HAFN (aspirate) 2 5E ] 3I3ith. PRUCE 774e AUAREE AQch. 2 FANE @absgisha
M.D. i< FAIEI(M.D. Anderson Cancer Center)ol U&= AAAIE Ao #¥3](Institutional Review Boar
dEFH A5}, -It=a9A4-3, FF=3A-9, PARP, Bim, XIAP, A}o]&% D1, pp70S6K  (Thr389) %
p27(Kipl) &A= Cell Signaling AF2HE FYs3tt. d-bcl-2, Bel-XL, Akt, pAkt(Thr 308), pAkt(Ser
473), p70S6K 2 B-NEl A= Santa Cruz AFZFEH Y. 25 g0 24 3gE AS 10 mM=E DMSO
ol &aAIZ . GAatmElE W Z 23T ool o] =(PI)= Sigma-Aldrich AFRFE FYsIATH. Az
Q17F IL62 R&D Systems AFZH-E F43FHTE. FITC 28w ofdAl V(Annexin V)&= InvitrogenAlZH-E 43}
ATH.

il

b

5-(2,6-0]- 5.2 Exl-4-9)-5 e v ¥l-4-9))~4-E ] 2 0 2o -5 el tl-2-Slo}m) (5} M| A%

NMP(14me) F9 2-R2EH-4,6-tJZ2 27 7[W(2.0g, 8.54 mmol)2] &gl Eg|ol€olrl(1.43 m¢, 10.25
mol)& H7Fslth. A7) 4 EFES 16w 5 wEks o5, EE2Z7(0.75 me, 8.54 mmol)= 2|3},
2AI7F EE o} 2 Bl 85TolA FHFAI F, AVl &4E FAAT TS, EtOAc(160ml)E H7lsith. *‘71
7] €4S 25mee] NaHCO;(3E3P)(2X), E(2x), AATE A3, NaS0, oA AZ=AZ 5, AFstal 5%

AT, 47 24 EAS 200ml EtOAc Fol {472, Si0, =S E3) AP =, EtOAcE o £34]
A, LZ-3o]E(off-white)d] TARAM 2.2 g (9399 2,4-yREZg=-6-F22yn]dS Ay, LOMS
(m/z): 285.0 (MH+). H NMR (CDCl): & 5.86 (s, 1H), 3.71-3.76 (m, 12H), 3.52-3.56 (m, 4H).
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

ZIHSd 10-2014-0009222

otz & 7txE 1, 2-trlEAlelg € oM Na2C63 (3:1) F9 24-yreZge-6-F22yZud (4.1g, 14.3
mol) 2 4-(Eg)ZF e 2v|")-5-(4,4,5, 5-HEGHE-1,3,2-t AR 2 &-2-4) 3] gl d-2-0}9  (16.5g, 57.3
mol)2] A EFES BT 208 ¢ AFol dA wEAL. 1,1 Hia(hEdEad ) dE2A ZEkE (1)
ZRetol= (292 mg, 0.36 mmol)E F7beta A7 £FES FHT 1o #8 &7E DEsY. L ve,

1 =
Elacy i’c‘% S 90TelA 15 AIZE Fet ke F, WAL, Et0c(300m) & SMAIH T A7) f7] &HE
300mee] E:Na,COs(E3F) NHOH(EZ3)=5:4:19] &3 7 o} NLCI(E3D), 183 AdS5x)Z AFsha,

Na,S0, Aol AZAIZ §, o7sta wF33ch. 7] A4 E24& Si0, A2ZrE1#9(0.1% TEAS 33,
50-90% EtOAc/#iH) = AHAlste], Qx-sto]EA uAZA 5.62 g (95%)] 5-(2,6-T]-REZH-4-A-F |-
4-)-4-EEF e rd-gd-2-2olul S ATk, LONS (n/z): 411.3 Qf#); H NMR(CDCl): & 8.27(s,
1), 6.78(s, 1H), 5.97(s, 1H), 4.77(bs, 2H), 3.59-3.80(m, 12H), 3.58-3.61(m, 4H).

S | oigt 33 Al 4 dA aTE AxALe] Z2EZE (Promega)oll Wl MIS 4]
Fa ok, 7EFs] AFEtd, MM AIZES @ 2 5,000 AE/100 w0 ¥R FEE 96-9 Z#olEo Zo]

4 BE—E 2A1ZE B9 APkl A 2o, 200e] MIS/PMS &
g, A7l ZHoES 37T, 5% COolA 4417F ¢t afuoldasd

k. ELISA ZH°1E #HE o]&3te] 490 ol A2 FFEE 7|S318lt. BRE 23S 3 333,

SHE A-FEd HE oSFEAIZE ojdd Jed vhel Z2 ofdal V A3 4] (Annexin V binding assay)2
=

Gt} (Zheng Y, Cai Z, Wang S, et al. Macrophages are an abundant component of myeloma

iy
Mﬂv
ofi
ol
Q

microenvironment and protect myeloma cells from chemotherapy drug-induced apoptosis. Blood. 2009;114
(17):3625-3628). 7+eFs] Awstd, MM AE2E 24-9 Felo]Eol A widet &, 0 WA 1 ml HE 559 33HE
AR 24 TE= T2ARF FF ﬂalfs}oiu} AEE 274 PBSE 23] Al sta opdlal v A Wy (Invitrogen) Z
of AFEAZTE. M AEE FITC-ZA3H ofdal V2 Z2ujt]g ofo]orfo] = (P& 158 FeF d-2oA d4
SSitt. oFEEA S AL ol U g AZE A4,

MM A|E32] ARPI, MM.1S 2 MM.IRS 1uMe 3}gtE Ast 37 == glo] 24A17F B¢t vkt 1 o8, A
XE A8k, sy B9t 4ToA 70% o ghE FollA F33} A7l (permeabilized) ¥, 50 pg/ml PI 2 20 ug
/mé RNAse AZ 154 &<t difdlo]dstgltt. DNA WE=S FraeAEZEA7] @ Z29Z(FlowJo) AZESOl=
A5t}
b PN

Sy opaba] FFol dish 31eE Aol AA W A

65 A 853l oA SCID vho-~2 M. s oHAlE B2 ApA Mo AASeln, RUEHET).
A3 2h7g 7} iii%‘f_’_ dixb FEUEta M.D.AdE GAEY sEAT &8 ¥ (Institutional Animal
Care and Use Committee)oll &J&f <18 wokt}. SCID wh$-2of 500 PBS Fol &AEFSE 1 Wubsfe] ARP1 A|E
2% A2 93k JFs. X = e TY (FF AA > dmm)o] WL &, mp9-2o] PBS H
shetE A(1Yel kg B 5 umol)E WY EA FAIER A3t TF 271E v sUvtth SAs o,
71ZF B M MEZS moprt. 29 golg](tumor burden)E £% AV|E EAsa £8sE QI FH A

(kappa chain)< AEsro =24 H73F3T).

rﬁ il
b ]r~
ih% rlo ol [

o
o, M=

ELISA
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[0211] HERNE &

J&
rz
rx
ﬁwd
j]:L
_,>:
1>
12
-1>
HN
rulo
r’

Hufjzte] T2 EFo| ulgl A% ELISA (Bethyl Laboratories, Inc)

[0212] EA 54 BA

[0213] BE HolHE Hy+tEFHAE YERUT. ok AgdS vlusty] 9ste] AFYE t A (Student t
test)S AFE3IITE. P<0.05Y W folAdo] e Aoz AAS A

[0214] A3}
[0215] pghE A= M AETFE] HFE JAGRL A E oRFEAAE FEg)

[0216] Aol &3E Wrlalr] 9ste], MM AMEF ARP1, ARK, MM.1S, MM.IR, % U266% 313
24N 7 E= T2A1E B AT SFE A FERE M AXE ofFEAAE AV Als
Stk & 1AC] TAJE vk Zo], SRHE AT 8% o4 H AIRE &4
HFER M AE oFFEALE FEs Aoldk MM AMEFE BE Aol tiste] Abeld wIFE
7Rtk U266 o2 MM AlESo) B Adl el @ WgsldTr. 10 uMy EAY 9 2 sx9 3g
E AT 2400 BE AFE M AEFA Fol ARl olFEAAE A TH(P<0.05, i oiH]). wha)
A, 10 uMel SRHE AC] 24417 M= E ofste] AFolA ARE3HGITE.
[0217] M AE A e SR Al E3E NS 2410z AFsigitt. = 1B EAlE upep o],
BE AYE WM AEFA &5F & 44 AdAZ op71dnh. FFE A 16(50% IA v=)2 AdE MM AE
oA thFatdtt. 24413 Aol A, ARP1, ARK 2 MM.IRol thdk ICS 1pM WA 10 pMellom, ko] MM.1S
of ak ICe 1uM mlwte]dar, U266 that ICsHe 10uM WA 100 pMoldek. goksld | o213 2
T A XNE7F 3gE A9 &3 oFF oz W AXE A oAl E ol FEAARZ o]oj¥S eI

oszxvan}{umm
:l>
L

m_ii

[0218] BIGE A= A B YR AE OFFEAASE FE

n&

}

[0219] A2k M Az A ShekE A 71eS W7Eek] flske], V] 2AME S SARFH S Eed h13s+
A MAIER Sofebqiet. o] de] ZAijel w2 whop Alx27F BUSCSF Sl E A gerhd, dak M Alxs A
A ¥ o} FEAIAE £33t} (Zheng Y, Cai Z, Wang S, et al. Macrophages are an abundant component of
myeloma microenvironment and protect myeloma cells from chemotherapy drug-induced apoptosis. Blood.
2009;114 (17):3625-3628). whebAl, (D138+ A MM AXEE MM =5 HAH o 2R E Ffgh CD138-BMSCoF 1:1
&2 FafgFstadtt. AEE 0 A 1Mo o 839 St AR 24413 S APkl dAk M Al E st
BMSCE APC-CD138 @Ao = Restdct. AR 84 3% 3 14 oZRE Z5F AX9 BISCERE dL& o
EAQ Holgd A HoFE npel Zol(= 10), F3HE Ax 43k MM ME(CD1I38H) oFEFEAIAE &5 o&Z Q]
*ﬁi ST 10 pM 3hghE A 70% ool dAk MM AIE olFEAIAE fFREslYh FHlEAE, 89
B A= (D138-3HEA 2o tiste] FolHow oS v AMESAS 7M. = IDe s3HE A7 3139 ohE MM
FARREY] AX MM AES] o}l FEALE FRIGNSS Holdth, TS BH, olHd dHolHe dgE A7
A} MM A E o}FEA LS FEFA R, H-F %A (tumeric) BMSCol it we A4S 71H S ek,

”‘F

[0220] S A= Ay U] GYA GNAE 3l WS FHE

Fl

[0221] B3EA7F AAHA S PBMC OFEFEA|AS FESEA RS HA} o
2ol PBMCE 0 =] 1 mMe] 33E A= 24X7F HoF ﬂﬂ%’rﬂowé}aﬁ} /‘ﬂﬁi 0}%@/\1 H&S A7]oA] A
g el o] SASIGITE. = 1Bl FAlE whe} o], shetE Av A QL PBNCO] mis mlalA w2 545 7t
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Aok, MM AlXe s a4 FEFE A =% 10 pM EE 100 pMe ©X 40% ©]5}2] PBMC o} ZEA~E %
YAt weba, ol A= FE AV T8t A 22 PBMCO diste] W AlxsAdE TS UE
o},

=149

(A) 571 MM AJES=, ARP1, ARK, MM.1S, MM.IR, % U266= 0 WA 1 mMe] 3SFE A9l EA 3lolA
sttt AEE Aol 19 39 Fo SRS, ST A FEY W AT HFENLE ) AR 2
oA AEE vt ol o}% Vgdos S4sdt. (B) $UT M AEFE 19 EE 39 B 0 UjA
1ol SeE Az Aelsn. MIS &Ae] o)a) s (©) SR A ALY DA W AE
o WEHS HEETH. (D) AH% 7 A M AEANA FFEA 2] §F AEHA FES HAFE
Wol Bzl Hole. ALE Aold S3el H3E AR 19 B Askdnh. (B) 3ol ALH A QA=
B Peld PBICE HEE AZ 19 Foiet.

e

o — Hr oX g,
ro o2
olo i mlo

oft

2
AL
ol

IL-6 F7} B BISCO] A& 2F5He A 72 oFFEASRPE M A|EE HEH] §E

IL-62 MMol| thgk F a3k A= Alo]EFlQlelt} (Klein B, Zhang XG, Jourdan M, et al. Interleukin-6 is the
central tumor growth factor in vitro and in vivo in multiple myeloma. Eur Cytokine Netw. 1990;1
(4):193-201; Gado K, Domjan G, Hegyesi H, Falus A. Role of INTERLEUKIN-6 in the pathogenesis of
multiple myeloma. Cell Biol Int. 2000;24 (4):195-209). o]l <AATtollA IL-60] 3}t Al elAlu el
A slellA M AE AES FXetheE AS BoFAnt (Frassanito MA, Cusmai A, Todice G, Dammacco F.
Autocrine interleukin—-6 production and highly malignant multiple myeloma: relation with resistance to
drug-induced apoptosis. Blood. 2001;97 (2):483-489). wzbA], IL-6 F7Fel <3t 3tgE A-F=d MM AlXE
oRFEA 28] ofstE HAlellth. olHd HA o Ajxe hIL-63 A = flol(HF = Sug/ml) tHE MM
AEFS ARPL, MM.1S 2 MM.IRS wislar, 10 uMel 3FE Ash $ T glo] 2 Bk AHeladnh. A
Q2o 2A, MML.S AZE F9% 7|3t F<t hIL-69] zq7P9Jr Wﬂ = jlo], 40pg/mee] GAbHEREC R 2
stttk = 2Ac] w=AlE wkel ol IL6 FHUbe shEE ¥ M AE olFEAIZ FFE mAA
eForot, watHElE A2l st MML1S AlE AES FX OP“DP

=T7F TG WE=E(bed) o =5 THEAEZBUSC7E TF F3 WA S ATt g an FE FEd ofFE

2Z2HEE M HMEE B3t AS BRoAATE $A7F 59 9t (De Raeve HR, Vanderkerken K. The role
of the bone marrow microenvironment in multiple myeloma. Histol Histopathol. 2005;20 (4):1227-1250;
Mitsiades CS, McMillin DW, Klippel S, et al. The role of the bone marrow microenvironment in the
pathophysiology of myeloma and its significance in the development of more effective therapies.
Hematol Oncol Clin North Am. 2007;21 (6):1007-1034, vii-viii). wgbAd, WM 32} F25E Q] BMSC7F 343t
EAFER AX ol FEAXZEE WM AXE Bod F eA AFE Eg Algsgivh. oled S0, Ml
FAZEE] 28 BUSCE MM Al ZF<] ARPL, MM.1S 2 MM.1R¥} Fwjkalolct. AlEE 10nuMel 35HE Ast g
T flo] 2447 Bt APEth. YA ERToR, ML1S AEES BUSCS e B flo] FulFallar, 40ug
/mee] EAapeEREE A E= glo] 24413 st Adsklth. Ael F, ML AlES APC-CD138 Aol 2|
(D138+ AZ= FRItoict. &= 2Bell =AlE upe} o], BUSCE SHEEA fF2® M AlXE oFFEA LS HIEHA
gkgroy, datvEls FEH AXE ofFEAAZEEH MM.1S AXE B35

=249

(A) MM AJE5<1 ARP1, MM.1S % MM.1IRE 10uMe] 3}gE A9} 3Y &b vidFstsdtl. rhlL-62 5ng/mle] FHF
STER AU7IsIEc. A dERTFo2A, MM.1S Al¥ES Sng/mle rhIlL62] &4 dtol FAlol 40pg/mee] EAFH EF
£o2 AUt A oFFEA LS ofdlal V Al o 543 TE. (B) US MM MAEZE MM BMSCSF &
7 e Qlo] wujekstar, 1Y B¢k 10 uMe] 3= AR APsAvh. P iR ozA, ML1S Al EES BMSCS
A BE Qlo] o] FujFsilar, 40ug/mee] EAMHERES R 1Y Bt A Eksith. D138+ MM AlE o5 EA|
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g A D olFEA 2] wAYUFE ATEH] sk, e A At M AlEF
74A}6}<;iﬂr. T O3A E=AIE ule} o], ARPL AlEE 1uMel 3= A9 I =
= 7k Gl GAl AE 2 pag S 9 AXE 23581

2 M. 1Roﬂ*1 FEEATHE. 3B).

3 A
(A) 1uMe 3FE AR 1Y FoF A2e ARP1S] HEZHQ 3|~E13. (B) MM Al ARP1, MM.1S 2 MM.1Re]
1uMe 3etE AR 1Y Fo AFAT. NEF7IS 713 vlel 7ol A d&T).

BpgfeE A= FIRapA] Gy Bpe] o] M AE ofFEAISE S

3etE A FEEH M AE o}FEAAE Ya| 7] Y5k, MM AlEF<] ARP1, MM.1S 2 MM.1RE 3}stEASl A =
28 B (Western blotting analysis)ol 3] H7lstdict. 252 7}
s

RE AGH ATFANN BFE A A F vel LBPIRA cleavage) & EF AEHAT. FhA ww, ool

Ak SR A Ak AbeskA BYSHE B AL oHFEN LS fEths A e,

SEHE A =FE BinSY YF-ZHH XIS SFF-2H e F]F
AOA SEE A ol oJa] YFS we ANE ARE o BAa] dgel, W Bu€e e Ax A
Bz %‘EHoP%iTﬂr. A AT, AZAY PIEACUTR 329 AT AGE 4 oA EaE
s

i)

k=3
ZF Akt gl I A P"ﬂf/}(E 4C). o] ol §} = A=
MEFANA sh3HE A Ae] § p-P70S6K F=Eo] HgF H4s
Atk ol81E A= TS AZF MMAFEol A PISK-Akt-mTOR

11

T HAZ, S3tE A A7 1 dAA MEFT] AAE Loy wol, MEFY] 2d8A TdE Al
3 5= 4B A dE A AY T MEFTV] AARR] p27(Kipl) @9 d I -4y
3L, "o Alo]Ed l(cyclln Dl) e s d ).

So8, ofFEAA 2H 1A WS AT, £ dlolE = Bind AlX 540 v A2 olo]iE
(isoform)Ql BimS do] 3h3t= A A & AF-HdAts A& Ho Fvh. Bind Bel-2 #jdgol] &al=
H-olFEA| 2 Aot} (0'Connor L, Strasser A, O'Reilly LA, et al. Bim: a novel member of the Bcl-2
family that promotes apoptosis. EMBO J. 1998;17 (2):384-395). Bime A€d xZelo]d(alternative
splicing)oll <& AAF 37/0¢] F93F ofo]AE¢] BimEL, BimL % BimSE zte=th, 7 &S e 9 BimSE
7 AlEEA 0] i ofo]AEolth (Weber A, Paschen SA, Heger K, et al. BimS-induced apoptosis requires
mitochondrial localization but not interaction with anti-apoptotic Bcl-2 proteins. J Cell Biol.
2007;177 (4):625-636). ©]d ¢ A= Bime] AA7F PI3KY &5 &34 (downstream effector)?] EI &= A
A} 91z} FKHR-Lol ol&] ZAdEtt= AL HolF:o] gt} (Dijkers PF, Medema RH, Lammers JW, Koenderman L,
Coffer PJ. Expression of the pro-apoptotic Bcl-2 family member Bim is regulated by the forkhead
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transcription factor FKHR-L1. Curr Biol. 2000;10 (19):1201-1204). Bim ©]&]el], XIAP ¥ Bcl-XL¥= =% &
o} E EAl~ il do]lal (Deveraux QL, Roy N, Stennicke HR, et al. IAPs block apoptotic events induced
by caspase-8 and cytochrome c by direct inhibition of distinct caspases. EMBO J. 1998;17 (8):2215-
2223; Minn AJ, Kettlun CS, Liang H, et al. Bcl-xL regulates apoptosis by heterodimerization—dependent
and —independent mechanisms. EMBO J. 1999;18 (3):632-643), &AL 33E A Ay ZF stk-zdHdct. w
2, 3gE A 28 M AEZ olFEAAE AXEAA Binse -2 d¥} g-o}FEAIA XIAP 2 Bel-XL9
-z o8 opld 5 Ak,

= 4 Ay

(A) MM AZ<1 ARP1, MM.1S & MM.I1RS 10uMY 3}atE A9} 7 = glo] 1Y =9 Aestdrt. 7F43A-3
T8 A4-9 2 PARPY] 31EHE A f ¥ A3 W EeS HojFEuh. (B) 10pMe SFFEAR A3 5L M
AZE 928 B28S 95 gaiatgdrt. (C) RP1 AXES 10uMe] 3gE AR 1, 6, 12, 2 24X7F < A g
=

W A g SHE ASH HApErES] 28 A 2le] §5Ael ALY

shtE A7 ohE MM St aRiAlS} 3 ASAR/ AT a3E HAEA o5& A fs7] fke], ARPL AlE
Wylek(melphalan), YAFHERE, #ldg]E=vlo]=(lenalidomide) ¥ R EEH ZY (bortezomib)¥} Z&3sle] 3}
dE AR AYSIYTE. & bAdl E=AE whel o], shehE ASF PAluERES] X7 A E= ARP1 A XA A5
A/HZMAQ AE 545 7Hth. 1 e, A7) AFEE thE W AZF2 gd3igla, o5S @&
= AL ul) 2 IAERE(40 pg/m) oE APkl & 5Boll =AIE whel o], H|E uhE &89
= gAbEREe] B AlgE AE=A a3E VAR, 2FE ols-%E A=, YatdEE A AE
&
H

'ruimj,%

2 A
g r—r‘

MM IRS AQ)star, GAtweld wA AEF2) ARPI 2 MM.1S°M ol Al MIE O}FEAAS
32 A Alg2 33tE A 9 dxvElEe] Asdoz MM.1S Al S JAS Y= AS =g

(&= 50).

>

sto] &S AFSHZ] 98k, MM.1S AIEE
ZAE wvkel o], 1pMel sEHE A A
AEH OB HE OFFEAALE AFFr|o F

m{n ruru

B}
WL1S A e ASHA ElA SR A W WAIEES] 98 w7 Astel, AEE LAY o
2 Asgnt. PAAOR AT, WIS AXE 34 & abieiEoR Aesta, B4 dol BFE A A
g2 mglm, wE qoR Ausglt. BA P olF AX oHEEAL MES SR, E 5L wAH
vpsh o], SAbELE o F SHEHE A At B FFO And U e obFEAL & ool
BoR, 4% AdE WY BUPOR AU ® 5ol EAE vkeh 2ol s A % dAdEE FE-A
£ Z7ME PARP R, Bel-2 $3 % 7h2ubAl 3 BYRE oo, ou@ Ashe olF oF A F @y
§ OFFEA~E etk Bins WAL 2% AelA FF-2AHAT, ot 45H fatel 499 & Ak,
ses, olel@ Ashe SR Ash GAbEES] Eol WAERE-TA M AEAA F5HA ALHS

44 e,

=5 Ay E

(A) ARP1 M2ZE 10uMe] sh3tE A(BK), 15nMe] #=FH(Me), 40ug/mle] EAMHERE=(De), 100 uMe] e =m
o]=(Le), 10uMe] REZH (D), E& o5 ZFORE 1d &<t Asilrt. AlE o}lFEA~E 7l=d vt
o} Zo] ZAskch. (B) MM A ARPL, MM.1S 2 MM.IRS 1pMeo| 3H3HEA, 40pg/meo] @AM ElE EE o]
of 2oz 1d FF HYGT. AE ol FEARE SAHIU. (C) AT M AEFE FFE AR 1Y
ot Agstar AEZAAS NSl s =As AT, (D) M.1S AEE o2 &9 3HgHE AC10nM, 100nM,

-

W ol
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1000nM), A EEFES(40ng/ml, 400ng/me, = 4000 ng/ml) HE+E= o]l59 Xgom 1Y EoF Agstdct. AE of

FEAZE oAl V Ao o] FAsltt. (E) M.1S AIEE 1uM 3HFE A T+ 4ug/ml GAHEIES R 1

d Bt Ak, 1 o, MEE PBSE ¢ W MFEta, 1uM SFEE A Ev 4ug/ml GAMERE F o=
/\

e E@se F WA 270 WAR F7b 2443 B R A obFEA
) SAseth. () WL1S AEE SAeRE (dug/nt), SR AL, EE o
ok,

HI&S ofd Al Vv Aol ¢
E ETE 24X 5 AHPs)

_4_4

SEE Mol e BFFFE A9 YA ] ZH

gelels 7Hen, o= ¥
Aot 1:1:6]_ 3ltE A X
o] AEE frofHos AFAZHFig 60). webA, of#fgh wlol8 = AA wellA ket

Bl
=2
.= 6A % 6B°ﬂ EAR vke)
= ok
[e}

N{UEOO

SCID vhg-20] 1X10° 7he] ARPL AEE 2.2% dpelel Wakz WEAAL. 3 WA 4F T, 21T 5 Qe
F(=5m A7)o]l WAL W, vl (1ED 100kDo] vhel PBS i FFHE ASRO] nhesg 1

=7 —r/\]-i ARk, T FAGE (M) ¥ F39 Z (B) ELISA 23 A== SCID wig-2= 3
Fahi gk Aho AL £F, W (0 FFS AW vhexe] YFORA FHH

HM

[e)

(i

oy EFF0DS ©A oF 599 Hy AES e odd] X @3eoltd (Kumar SK, Rajkumar SV,
Dispenzieri A, et al. Improved survival in multiple myeloma and the impact of novel therapies. Blood.
2008;111 (5):2516-2520). wabA, MM X 8el glo] M2 X8A7F adek, Mol PIK-Akt 329 3
3 A3yt W Jed (Pene F, Claessens YE, Muller O, et al. Role of the phosphatidylinositol 3-
kinase/Akt and mTOR/P70S6-kinase pathways in the proliferation and apoptosis in multiple myeloma.
Oncogene. 2002;21 (43):6587-6597). MMol A 27}A] =23k A% 21z}l IGF-1 2 IL-62 PI3K-Akt =S &4
Ao TIFF AE 4 2 oE AIAS X8 (Hideshima T, Nakamura N, Chauhan D, Anderson
KC. Biologic sequelae of interleukin-6 induced PI3-K/Akt signaling in multiple myeloma. Oncogene.
2001;20 (42):5991-6000; Mitsiades CS, Mitsiades NS, McMullan CJ, et al. Inhibition of the insulin-like
growth factor receptor-1 tyrosine kinase activity as a therapeutic strategy for multiple myeloma,
other hematologic malignancies, and solid tumors. Cancer Cell. 2004;5 (3):221-230). PIK-Akt-mTOR 74 =
AAA L] UF-(panel)= AT e} AA ] BFolA MM 48 el A2 w3 Hot (McMillin DW,
Ooi M, Delmore J, et al. Antimyeloma activity of the orally bioavailable dual phosphatidylinositol 3-
kinase/mammalian target of rapamycin inhibitor NVP-BEZ235. Cancer Res. 2009;69 (14):5835-5842; Ikeda
H, Hideshima T, Fulciniti M, et al. PI3K/pll0{delta} is a novel therapeutic target in multiple
myeloma. Blood; Cirstea D, Hideshima T, Rodig S, et al. Dual inhibition of akt/mammalian target of
rapamycin pathway by nanoparticle albumin-bound-rapamycin and perifosine induces antitumor activity in

multiple myeloma. Mol Cancer Ther;9 (4):963-975). ulg}A, PI3K-Akt-mTOR Z = E A3} 2HL& MM 2 &3}
= o §%43 "ot

B oA =, pan-PIK AAAI SHetE A9 MM 24E FFsadth. sdhE A A BE AIEE M AE

H
b AR M AFNN £ & WA ME G Ash FFEAL F1F obFTHE 14, 1B, 1C, 1D
2 24). 3hghE A A PBMC Hi= H]-obd BMSCell whiste] @A Aldhe Alxs5dS 2=t (i 16, 1E). £,

¢
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&= Ac SCID whe-2=o] MM Eelol A Al of - 245 vebdth. sighE A A" NS Ad rheas
FTF Aol JAHIL AEo] AFHEYU(E 64, 6B, F 60). TR3AE, SFE A FEEH M AESA-2 BNSC
T IL-69 Aol oJal ATE okE AFAES FHITE (Fig 24, 2B). o] A5 MM =52 BUSC7F MM °F
E AN Fo3 gTE stk AS HoFY (Epstein J, Yaccoby S. Consequences of interactions
between the bone marrow stroma and myeloma. Hematol J. 2003;4 (5):310-314; Dalton WS. Drug resistance
and drug development in multiple myeloma. Semin Oncol. 2002;29 (6 Suppl 17):21-25). BMSC wizje] oF&
Aol o HAYUFS BUSCZE e Ad ARl [L-65 EH|Ea M AEE 3stay fFid ofFEAIAZYR
B ®B33tE Aolt; (Hideshima T, Nakamura N, Chauhan D, Anderson KC. Biologic sequelae of
interleukin—6 induced PI3-K/Akt signaling in multiple myeloma. Oncogene. 2001;20 (42):5991-6000). A}
Ao MM $HAbs dntHow Ag Fo Fee] stetemAdl ek okE AP FAhskH ofEel s AF
ol 9k AWAYh (Kastritis E, Palumbo A, Dimopoulos MA. Treatment of relapsed/refractory
multiple myeloma. Semin Hematol. 2009;46 (2):143-157). webr, o513 Axl= 32 A7F 243 - &
BE 7 Fee] stk ool AFA] M FAel Al Efo] "k S yERdT

7 oof ot

PI3K-Akt-mTOR 29| A5 Ay 3F adAE b2 GAXE Edor d7s] g, dukg oz PI3K-Akt <
A AEF7] AR, AMEAAL A, L o}FEANAE o|ojRt} (Sasaki T, Takasuga S, Sasaki J, et al.
Mammalian phosphoinositide kinases and phosphatases. Prog Lipid Res. 2009;48 (6):307-343; Di Paolo G,
De Camilli P. Phosphoinositides in cell regulation and membrane dynamics. Nature. 2006;443 (7112):651-
657).

Al AFlA, M HuTOH A PI3K-Akt-mTOR 74 &=l gt stek= Aol oAl a37F dSHJTH = 3B 3 30).
S A p27 (KipD)e] 4@ =4 Aol 2§ D19] sheF 4ol ofs G1 @Al ML 2] Al 7] 4~
g op7|gth(=E 3A, 3B % 4B). ek, SHE A =S OFFEAZ BinS O] Y- -d) PoofFEAS
XIAP 2@ o] stg-2dR o]ojAH, o5 BF= MAHE oRFEALE o8 4 St

S A7%= S3E A9 GAbdERE 23] ASAQ 3N €4S JERTH(E BA, 5B). olElgt A ade
2 GatrebE- g Al EoRt Yty Sabe|elE-A R Al Eolls YA v o S88kA, 3keE
& At ‘“AM]EV“?J i??}% Aol Zb ofEe] vk RO dEA arE HeIth(= 5B, 5D). &S, o
AMHERE wF F SRHE A AEe] 2R gxblERE e SRHE AS] W Aol nlaste] d4td - &
e TS BHAFH(E 5E). YAMMERES MM A EAA dxo2 B 2 3stey 5 s FH L5
o] &Ht}t (Ludwig H, Beksac M, Blade J, et al. Current multiple myeloma treatment strategies with novel
agents: a European perspective. Oncologist;15 (1):6-25). GAIHELE Al&of st AWl 2 £ it
So® olojA RALS HrsAT|eH Bod JPE v 89S Algds 2 015} IrJr*’/‘r/ﬂ olelg A=
e A% GAMEEY 23 Az WS AEshe d BnHelr] =4e] U .
AbelERE A 2] &ke] MM ﬁ‘rx}b T SpghE AR vRE § C%% s Add. olE 7“4—‘5

ol steheE ASH PablErES AR 28 A27F NS A 58k g

o]

Kt

—
=9
—
EH]la
390
=2
0 " ol . =3 1M EEEA
5 7 = 7 b
‘. / o : | = owmssa
/ / < / ] mm 100uM SHErEA
H A 7 3 4 H = 1mvsiesa
Y il7 Y % 2
2 H W 2 |_|_|.| 2 Y
1 Hb 7
% HHY % 4 I
H HI / HI : :
H HI : = : 7
i g g o U I
mil ] il
SHZEENSNZIME s k. 7 3 Erd 2 AL "8
ARP1 ARK MM1S MM1R U266 ARP1 ARK MM1S MM1R U266
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1 3
1.25+ 1.25+
—a— ARP1
T4 1.004 Tl 1.00- ——ARK
K K ——MM.1S
= 0.754 = 0.754 ——MM.1R
—e— U266
= 0501 2 0504
K0
0 0251 70 0251
T T 0.00: T T T T ¥ 1
oz 1 10 100 1000 o=z 1 10 100 1000
3tetE A(uM) 3HEHE A (M)
Hlc
SHEA
[ E 1uM 10 pM 100 uM 1mM
31.6% - 42.7%‘ el 72.3"1, 78%‘ I 85.6?
- [ CD138+

OLEEAIA HIE

100+

O}ZEAIA HIE

CD138-

S
0 107 0

o P

1 pMSBEHEA
10 pM SHEHSA
100 uM Z}EHEA
1 mM SHEHSA

joned

AR ..
AR

pri MM #3

z2

1 M 3HEHEA
10 uM SHEHEA
100 uM S}EH2A
1mM SIEHEA

50-

AMMMMNRRRLa.a.S-
AMMNMNRRNNNN...

04
PBMC #1 PBMC #2
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