10

15

20

25

METHOD OF USI NG | L6 ANTAGONI STS W TH PROTEASOVE

| NHI Bl TORS BACKGROUND OF THE | NVENTION Field of the
wonEmk’on The present invention relates to theCcuas2mb6/061786

a proteasone inhibitor in conbination with an

i nterl eukin-6 antagoni st to enhance the response of

treatnment of a subject being treated for diseases,

such as cancer. The present invention also relates to

nmet hods for treating cancer in a subject by

adm nistering to a subject an effective anount of a

MER OB TRNE L AR RSy ORI Mmrrons

particularly relates to antibodies, including
specified portions or variants, specific for
Interleukin-6 (IL-6 also known as Interferon b2))
protein. Background Cytokine IL-6 IL-6 (interleukin 6)

i's a 22-27 kDBACKGROMNDIOEMPIRVENTGOR! |y known as
nmonocyt e- derived human B-cell growth factor, B-cell

Iat.ory factor 2, BSF-2, interferon beta-2, and
Fleldotﬁb ﬁm grovvth factor, whi ch has growth sti mul atory

and rano et al
and. pif) SELATHRLAIH BsY SR bF ARG Sl B Ml Cnbination
with an tdrbsukisé amg(ﬁﬁstm@eﬁlﬁmb@fhe(r@pﬁﬁé_e)of&f&dﬁﬁatﬁ bpABEIENt befhg treated
rowt h factor famly which includes |eukem a

for discqsF %Sr%%n?eécfl%frPr(siqnt)nve%fﬂ@baé@%ei%eswp cexhds fex reatipg cancer in a
subject W&k&ﬂﬁﬁs@éﬂn‘g th Q%ﬁﬁjgct(a%ﬂ: ):ta\lfJ Cﬁ%&%gbf; % Bfé)??agg&gﬂ%% fqr lahd bn

IL-171. I'sS pro
effective ypewt ofres interteubin-§ antagmrgsin The pssaitiingentioh Ipscticiladg rblates to
ct via

antibodi i aBe AT IAHE £ SR Seociator BRI (- o known

|30 (fornmerly IL-6Rbeta). However, whereas
aSInteﬂ%_ondﬁ)?Rm%D CT-1, and CNTF bind first to speci fic

receptor proteins which subsequently associate with
pgl 30, LIF and OSM bind directly to a conplex of LIF-R
Backgreagd gpl 30. The specific IL-6 receptor (IL-6R or IL-

Cvtok | pha, gp80, or CD126) exists in either menbrane
Aﬂ—mome &#hd or soluble fornms (slL-6R a 55 kD forn), which
are both capable of activating gpl 30. Several agents

are Khohintedenkin Oris aRe2tkBe sensetohglytonrpten fywlarlagnown as
monocy{el-dénveh:h 811 BNEA: Q;&\Lvthd'facéof Iﬁb%ﬂ]cﬁﬁlﬁgf%w %g%aﬁgag, gbi:r?eron

nvo erse activities suc
beta-2, aadthybetoma grd\l\ehnﬁetom’,rpWhB:hél,as gsiveh slimslatorg bd pionflammatory

o PR GBS BB S T e
al. Int, Rev. Inmmunol; 16(3-4):249-

IL-6 belongs to the granulocyte colony-stimulating factor (G-CSF) and
myelomonocytic growth factor (MGF) family which includes leukemia inhibitory factor (LIF),
oncostatin M (OSM), ciliary neurotropic factor (CNTF), cardiotropin-1 (CT-1), IL-1, and IL-11.
IL-6 is produced by an array of cell types, most notably antigen presenting cells, T cells and B
cells. IL-6-type cytokines all act via receptor complexes containing a common signal
transducing protein, gp130 (formerly IL-6Rbeta). However, whereas IL-6, IL-11, CT-1, and
CNTF bind first to specific receptor proteins which subsequently associate with pg130, LIF and
OSM bind directly to a complex of LIF-R and gp130. The specific IL-6 receptor (IL-6R or IL-
6alpha, gp80, or CD126) exists in either membrane bound or soluble forms (sIL-6R, a 55 kD
form), which are both capable of activating gp130.
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84,1998). Although IL-6 is involved in many pat hways,
I L-6 knockout m ce have a nornal phenotype, they are
wo e@blerdacnd fertile, and show slightly decr easedI/nsaohe€061786

of T cells and decreased acute phase protein response

to tissue injury (Kopf Met al. Nature: 368:339-42,

1994). In contrast, transgenic mce that over-express

cerebral 1L-6 devel op neurol ogi c di sease such as

neur odegener ation, astrocytosis, cerebra

angi ogenesi s, and these m ce do not dev 0

br ai eaa pEsLy g kpBER fo Biucg t 8 PRPAESSERs. © igc%aucgeeﬁdyl IL-2,
TNFa, 11%%%%1\1 Eosi neanafws# 18.-6 13 iRRICES inldivcBsd Rt RS M /B and T cell

e ‘pat hophysi ol ogy of several nalignant di seases

actlvaudnyhana/capmemy, osfeoatesthativisnkeratiho@td golwykp@cwes)hzmrofmrtfe'nthesw

neurona PR P bl RS e lon R r o CH et i e iRt

341998yacheX|a (Cahlin et al. (2000) Cancer Res;
60(19):5488-9), bone resorption and aSSOCIated

hyper £ah GRMTR- '8 vl idnd rﬁa‘ﬁy %ﬁth‘iﬂa rILthﬁQ)ckGutlrhIc@ have a normal
knockout mce (Sandhu et al . Cancer - associ at ed

phenotype phesyszsre otableoand fedile land shavd d@ltlsfeisowelmdymmbeboﬁ"f wgells and

so been,a OCLate | Ieve
decreasqq_acg{e(%gS@ioﬁeé%regPorgF to GSs0g 1%191 ﬁlog Meht a?&a( %@g 9742
1994). 12UdhirastExREENTE Rii@d thitesiet-ESprEds@atedrdl l]DiBQ{ev@fOEIMul\Uldgﬁ@ disease
and in vivo nodels of various human_cancers

such as prIFPRZCRRTR BN, BRERCYIasiSgCqrebral angiqespesin: prd thepe@icerdgynot develop a
blood bﬂ&ﬂﬂe@héﬂ 'bL:n & éﬁgﬁNA@%c Pod121 dokss! RjozPnN.

eren A SR “ah surV|va of "t unbr ceIIs pronote

t |s Jee et al. Oncogene 20: 198-208, 2001), and
The Role e din ¢ é ance to chenot her apy (Cbnze et al. Cancer

R 8851- 88 8,.,.2001)
ol | QAR IHGHEDhy Srabhy PR STl Pah it fisgases by a
variety ﬁ'ﬂi@dﬂéﬁlsﬁfs Oiti-6 & BlpoMRsizél bftRreqabbake Q&bt&ﬁﬁ coieyraaed Aorbidity
ignant plasma Cells in nultiple nyel oma

(MW
such as asﬁhm@hacdmxxa@n@ benawssaptien. pEuraerindecedwephariathablinet al. (2000)

Cancer %8? QIIPQZ églggg hlpg Iretslgﬁ%ggﬁ Téllﬁ(g nggél%ied zlyﬁércélgeemﬂ%érg BSRY to be

diministpsdisib Ut .38 letbckouthgice (Saatifhe et 4l VIO9DheCapyr-oRocieted dopebsial, and
Hemat ol ogy: 147- 165, 2000). Both in vitro, experinments
cerebral(eflgma saeondery tabrain tummars have alenbesp assppratid wigls highjevels of IL-6

e O (A
2o B0 Bt

he res IC&

human @ﬁiﬁ&ﬁ shvaddreosirhied than IL-Gds e ereraebtic grgadr. infibiion. I1.-6 can induce
Pr ot easone Pathwg as Therapeutlc Target Recen

proliferaiione difrgentighion gndianpualatigngr sells, pygeetcpoRtosis (}ee etal. Oncogene
20: 1982081208 FRIRA tiRbPiksBfaRcd®Yechemotherapy (Conze et al. Cancer Res 61: 8851-

8858, 2001).

Multiple myeloma is malignancy involving plasma cells. IL-6 is known to
enhance proliferation, differentiation and survival of malignant plasma cells in multiple myeloma
(MM) through an autocrine or a paracrine mechanism that involves the inhibition of apoptosis of
the malignant cells. Accordingly, blocking of IL-6 has been postulated to be an effective therapy
(Anderson et al. Hematology:147-165, 2000). Both in vitro experiments (Tassone, P. et al. Int. J.
Oncol. 21(4): 867-873, 2002) and clinical trials have been performed (Bataille et al. (1995)
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i ndeed be beneficial in certain pathol ogies, such as

i n cancer, asthma, brain infarct, and autoi mmune
wepmepsmronmyel itis. In malignanci es, the drugsSPCEYSH04/061786

via inhibition of degradation of different cell cycle

inhibitors or via inhibition of the anti-apoptotic

transcriptional regulator NF-kB, whereas in

neuroprotection they may act via inhibiting activation

of NF-kB, which in this case elicits the inflamatory

piots QPR Ty B L5 B3 b o eef ) st

indicate it BL6 BlocReVhas NdhARAADIE EFLS BHhARP cal gRG kel | ul ar
i mmune cascades. The boronic acid dipeplide proteasone

i nhi bitor PS-341, bortezom b (VELCADE(r)), is the
The Prdtk4 hleqﬁﬁﬁ%?%tm;%%%!ﬁﬁggom to act as a potent

and specific”proteasone in itor. Although bortezom b

I S arréd¥ROEipRincaflY afiganct BiréiBy Ut e pRitediy@b }bitors may
. only 27%.of patients with refractory or rel apsed
indeed tyjbsBefidalin gertainpptiologiespwab as ingranpt esthmg,breifanfaret.tang)|

. cl i ni.cal ' e i FRA. . OV .
N E LTSI
of differ2fit0@ Ty}yle iktibitedsion ivizahhibitiod iof theleavieapogeiticitfangdiptional regulator

ortant nedi at ors_of induci.bl e .chenoresi.sta

i . ce, L
NF-<B, REfege A SPRTP U BY Py Bt VoA oTiRg Bfivafign offn NE-«B, which in
this casddcRE MeAhRSMHRASy S3POSY! B dubiRing si A8 Blal Q6Sby inhibiting

thereby attenuating their anti-tunor efficacy
presentatipnof &sedl peptidal but alsodty inferfemiag withIsignBl twinsg@@®n afong cellular
. 476-a 35). One nechani sm of chenoresi stance to
munesA3e% s one i nhibitors is the induction of expression

of - 70, an i rtant inhibitor . of opl.0si s. .

nini bl GG eFHaprege atedrson duioos HnEH O Bedirarit  on
(VELCARDE®) i thedBdt AFRbRIdNBeranhiie kHSWARS A& ab RpbRabARE dpebifief

menbérs of the heat shock protein famly, nobst notably

proteasqugpinfzipitor. hAhepghdwtriegermnibas amfmpdrtant adwages inghé tmatment of

fact ohyo -..1.5-8 1t s_h t hegi,zed that .
myelomp G BT Rt P e ST OF ROUET Gco heGpersi! wpgisgs or better
in the initéal phdse TPl edlitaiiehithel BGIFDA YpSbvall(RiGREROBPG et al, N Engl J
inhibitors. In other studies, down-regul ati on of
Med 20045P4502609p} 8 Sreplinipal stigies Spvnidertifiedimpostentymediators of inducible
. Centi o . s
e UL IHERO BRI B I R AU B e
proteasan@ninbibitoRo Her¢tyonmtedidtiap; tiadis anfi-matoe efflcatP B8yie@4d in Saleh A et al,
A77-85 Cabai VL et al, Oncogene 2005, 24: 3328-38). A
Nat Celé@bﬁ@%%ﬁ%-@y})f i nduci bl e chenoresi stance is the
MKP- 1 _phosphat ase, whi ch is transcriptionaLLég ) ) )
up- r 9% Beakpniym Bt ehemosesintancn kn Biotegpame exhiljioskis tiezindpction of
X i 2277 - 7)1 MKP-
T e N —
the accuantatapayinaisfoddedambicing ahy aidremcdticumticgulatién of members of the heat

c-Jun-N-termnal . Ki wn-requl.ati of MKP-I has
shock PR3 PP POHRES ¢ e ERHER BE HpbiPD £F e Hugeripion facto, FISE-
1.5-8 TRYRUSBSMERz4dHRLOIhEAPSuteSHRE AbrEMtE tndRktiodBf HSP-70 should be able
potentiate the activity of proteasome inhibitors. In other studies, down-regulation of HSP-70

expression through siRNA or anti-sense techniques potentiated the pro-apoptotic activity of
proteasome inhibitors in other pre-clinical models of cancer (Robertson JD et al, Biochem J
1999, 344: 477-85; Gabai VL et al, Oncogene 2005, 24: 3328-38).

A second example of inducible chemoresistance is the MKP-1 phosphatase,
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Phar macol 2004, 66: 1478-90). I1L-6 plays a central
role in the pathogenesis of nyel ona as denonstrated by
WO e@7aioré ty to function as a grow h and sur vi REl/US2006/061786
factor for nyeloma cells in the bone nmarrow
m croenvironnment, and to activate an anti-apoptotic
program t hat decreases sensitivity to a variety of
chenot herapeutics. |IL-6 has been shown to up-regul ate
t he expression of HSP-70 in several nodel systens.
.. .Secondly, STAT-I, an_jnportant downstream .
which lst%aé‘ﬁ?&i%ﬁ? PoWPFegased Beprotessre whibiiorsQsiyraki RAt al, T Biol Chem
2002, 277 C1D. - X ' i
D, A BB OIS RS MR s g
apoptotig,cagtiog by tractivationedfic JuadN-tarsiindl &imsd. Down-regnltio® 6EMKP-1 has
durabl e clinical res ses .t would be_inportant to
been sheyr 5 eafipae 4% s i <Shiecy of aipiberns MPiRiiSie (Srpall GW et al, Mol
Pharmadol 2804, 68: pERta)n cancers and rel ated or unrel ated
muscl e wasting, as well as certain inflammatory or

: : . | i .
aut oifmaReydi 8QAeFole A th g%ﬁg%erxrlglglﬁ ?ﬁ%?gfé%%kﬁs%ehgbgﬁﬁfq%by its

.. The advantageous effects ne o
ability tq funrtion arasgramth prdbsvevivalnfectonfolr niytebimsa ¢edis i eeciont afagrow
: monstrat ed.. SUMVARY OF THE | NVENTI ON The
microen e e R FEA i BOPIAg Feosoa SR g Srasg vy fo 2
variety dfich@astBetapeidics U6 8hs hén 3B oSt LFdoiGtd Be %xﬁ‘@%icﬁ%f H#$P-70 in
ef(;eictlve amount of a proteasone inhibitor and an
several rpqeb systeras. SReandly. SXTAskr1i an impottart deveistipm grensosiption fistor
tivat 0 . he -i j - NMRLLses adm nistration of a
activa e(gﬁ P_: gls%éa%% élggl\r%g@:‘{flg{e%lgjg EB{) g?qn)}(,)te g g,P?Céllph}?I’l 0 plem%ers Ortlthe
heat shodoresprmsent | y wi th bortezoni b or rel ated proteosone
inhibitors. In one enbodinent, the IL6 antagonist is a

hi gh Takfeifore} iy tAebdardh Or Aidkd &rBidyciolsN1eB8KE bnd more durable clinical
the IL6 antagonist is an anti-IL6R

enbodi nent , IS
responseg mw%@'@.e IRPQTfand i demaepsiats Icempinatipies ofengheld veluablhdn treating

i ol i ' infla t or,
et Rl R0 AR AR T B S meppory o
autoimmuhe didoslessed rﬂeer_ahor:;rxrme%mh&igihs @‘gd &diva@fag@ﬁihg@f?eic@rbf cdiBining
. pr. t.invention further provides a netho or
oytokine{gf LEreaphiRIOR R BrgteROyedRhiBiRR BN AP §foTe Robkeon dagpnstrated.
I L-6 antagoni st and at | east one proteosone inhibitor.
BRI EF DESCRI PTLON OF THE DRAW NGS Figure 1 is graph
showi ng the ef PEMMARY QU THE WEBH&QN ration of
CNTC328 on nultiple nyeloma cells treated for the
indicated tinmes. Figure 2 A-D are colum graphs
repr ' : ; ' Lah i of the.
b oo RSB inORoR rahet B MARAR Yo pBRl dilclyin Gt oy
administ¢ningtoeshiectaneffativé/amonrt oENPEBESoardnhibior adi mafRetive amount

of an interleukin-6 antagonist. The method of the invention comprises administration of an anti-

IL6 antagonist sequentially, serially, or concurrently with bortezomib or related proteosome
inhibitors. In one embodiment, the IL6 antagonist is a high affinity anti-IL.6 antibody. In

another embodiment, the IL6 antagonist is an anti-IL6R antibody.

A disease amenable to the method of the invention includes cancer, asthma,
inflammatory disease and neurological disease. In one embodiment, the disease is a cancerous

disorder or condition.

The present invention further provides a method for predicting the utility of a
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concentration of bortezom b: A) ANBL-6 nultiple
myel oma cells pre-incubated with anti body and then

wo e@aved7evi t h bortezom b at the indicated PCT/US2006/061786
concentracton, B) KAS-6 nultiple nyeloma cells
pre-incubated with anti body and then treated with
bortezom b at the indicated concentracton, c) RPM 8226
I L6 i ndependent nyeloma cells, and D) ANBL-6 multiple
nyel oma cells treated concurrently with CNTO 328 and

. bortezom Fi gure 3A- re col umm graphs, representing

combingfiya o 6 BTk g HASOR R ML Ao MO BIeOSEe RELEBF e 1 n

the IL6 dependent cell lines ANBL-6 (A) and KAX-6 (B)

treated with antj n rtezom b i nations

wher e FlI o?@ﬁhgg%@ﬂgme E%é%éga Western
Figuare Pl MW effe SRIf ittireAMBLeoBciftlatisn SAORITEB 28 ch@hultipl
lguretrﬁé;?%{esnt V\A%J%_CN?FGSZE% g? g%?rgl I(a/E{b and incregsi nlgly e
myelomg gpldelneatest fonths tadicaied timesni b probed for HSC- 70 and

IMKP-1. Figure 5 is a colum graph representing the
Figure 2 &l-Btare/eolfimh graphe repasseniing thp ogetoe eremmbisiabididy ofthaiBlicaged cells

. el l.s i,ncyb w.th .the carri cont.r or,.two

incubat PRy oD% sht ettt et S Rop DA he Haidalh

concentf@iBf 8RbéredzoMints 20f ARBE.-d eatipidRGKloRIaQeRS Predinb @il With antibody
KNK. 437, Flgq%ur e 6 is a columm graph show ng the

and ther} spaded wih perfieromile piethe éndigptedeopeenitastone By 6 ppplije myeloma
| ' i o(y- o - . +/ +
cts AL DRl P 48 Sl f i B e

concentotoh e REVIZMS 16 imkpéeizatinhelamd cells; aad®) *NBL-6 multiple

concentrations of the heat ock protein attenuator
myelom QRIS BRSPS ISESER DA B ESF RN T O

. Abbrevi ations 1 g i munogl obul in, | %G.i nmunogl obulin G )
Figure $A-B preepluaunetaphs eprepentiog tha nelative fold inwesa i ppopiasisingasured in
r - i - .
the 1L6 JGRARGA LS o RUBRS D) Ad CARSS BN LB BRE Ry ofFbodezomid
combingiiont eihare NIAPKs tietconiesl Meb.i vat ed protein ki nase, MPK-1
MAPK phosphat ase, Mab nonocl onal anti body, STAT signal
Figure WrigBsWiiedrh bldt €4 broadih @Bl SRANBLLA ¥IIS sdiplek @fteA treatment with
"anti body"” herein is_used in the broadest sense and
CNTO33p ek qu@im‘» 2386 R SASHRRr aHEREoRef bssisremiynrabsduigr H§C-70 and
_1ful'l Tength nonocl onal anti bodies), polyclonal
antibodies, nultispecific antibodies (e.g., bispecif c

g3 fiy? B0Saloh PR S i RpfBRis e in

rigure S B9 ERbnn 300
ANBL-6 céeltpipaibated satfothe serrizr porttdl (IDMIO)ar fritb oh@aghtions of bortezomib
anti body, generally the_ antigen binding _or variable

and inctgRiiRg FPUCPRIFEIORS OlFthE ApFtshods Pratein Hisgyator KNKA37

Figure 6 is a column graph showing the relative fold increase in apoptosis measured in MEF
cells which are HSF-deficient (-/-) or normal (+/+) incubated with the carrier control (DMSO) or
two concentrations of bortezomib and increasing concentrations of the heat shock protein
attenuator KNK437.

DETAILED DESCRIPTION OF THE INVENTION

Abbreviations

Ig immunoglobulin, IgG immunoglobulin G, IL interleukin, IL6 interleukin-6, IL-6R
5
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fragnents include Fab, Fab', F(ab')2, and Fv

fragnents; diabodies; |inear antibodies; singlechain
wa@eoloerye nol ecul es; and nul ti speci fic anti bodP@BUS2006/061786

formed from anti body fragments. "Chineric antibodi es”

are those anti bodies that retain distinct domains,

usual ly the variable domain, from one species and the

remai nder from anot her species; e.g. nousehunan

chinmeras. The term "human anti body", as used herein,

is intended to include antibodi es havin

bl e
interleulg§aeeaptory ségf@qgolabheimf@aewm TeoniatoLiSTy) heat et #ganscnpﬂon

S e A et v i

phosphatags,iMuie Snmbloﬁﬂmndbdd}bysmmrgngbhraﬂdemnrarmllvamg»hobuI in
sequences (e.g., nutations introduced by random or
site-specific mutagenesis in vitro or by sonmatic

Definitioh ati on in vivo such as during the reconbi nati on of
V, D, and J segnents of the human heavy chain). Thus
as usB then éamlbodl}h'dlet@n in tsed imthedmoddesdynserantl aperifiesllggovers

monocloaaL@rgﬁwﬁl(eé r(lac uld]%%gl P nt.al llgnéﬁ\a/r?t&ﬁdge% ﬁrfclokgleantlbodles

multispdetfid antibiiés (e%‘eﬁmpehiﬂbgﬁmbé&ibs) Mid) Intibedp Bhghatt k@lony as they
simlar to those encoded by human gernline antibod

exhibit the desiredihiotegicalheivbai "dntivats TegBATS] %fggmeécpomﬂlbofy a full length
antlbod;g gﬁﬁgﬁg ﬁlegﬂﬁge% bq{fdlhg 6 Lot '\ Foriih et EAUERRSples of antibody

fragmenltﬁ fnpludé peigHab', Bais92,. anbl Fvafeagnkdnts) hiigldsds; linckh aﬂstlbodﬁsmgngle-
guence, sim. | ari.t ear c, an.ant im|
chain s gg FoLgloe: B b TG BhdiaL ey fgrtandopdy Badeft
or create human or humani zed g [ b@dl es. )
her ei T;hipgEC prsfherieRT &g tapseianft ?Aleﬁ'f pt rﬁﬁl%%ﬁl%gﬁ?mams usually

the Vane{b% ﬁ&ﬁaﬁloﬁg'ﬁ cfﬂ@ tsfi%?égﬁﬁhﬁ Qlafh(fép Gho ahBtiRr MeRles! €8 Smouse-

prefera ess an even m)re
humancﬂﬁméﬁsably 10 10 M or Iess The term "Kdis" or " KD,"
or "Kd' as used herein, is intended to refer to the

di sSOThéfet@NBuRflaABbodt, as a§eda1epan tik etdraked to include antibodies
ant i body- anti gen |nteract|on he ratio, of
having varbleaand constat segiensaierizad foapyr Cl%ﬂekvom%fﬁbmg ufza germline
g
immunc R 8Ly QP g b ARt of heSERES B bbb
residuedamot eacatied Hydpiae gs&niir&sinmlmmlgwbuhn seprheaat(e.gn n(utgtions introduced
by ) o S e R e S S PLAER Burn e

recombﬁlgtlgn M VOD éﬂﬂ“@segtﬁ%ntﬁ%@ﬂler}ﬁﬁﬁnrhea{'}h&lam) Thus as used herein, the term
ubi qwtln-proteasoms systent is mul t'i - conmponent

“humansanibedy’t agers toj a@@mlwdyeg veln@lh &é@t@aﬁé@’ evemapareef the protein (e.g.,
CDR, FRRRSPHF TG ERE T e B8 1o St Y (0 VDY S fenb iy similar
to thosdensb@ddbyighn@in g?ehﬁl’lﬁe imtib@dy gehdsulFamanadntibedies have been classified
into groupings based on their amino acid sequence similarities, see e.g.
http://people.cryst.bbk.ac.uk/~ubcg07s/ . Thus, using a sequence similarity search, an antibody
with similar linear sequence can be chosen as a template to select or create human or humanized

antibodies.

As used herein, the term "high affinity" for an antibody refers to an antibody
having a Kp Of 10 M or less, more preferably 10" M or less and even more preferably 10™° M

or less. The term "Kdis" or " Kp," or “Kd’ as used herein, is intended to refer to the dissociation
6
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whi ch are enzynmes related to ubiqutinylation of the
unwanted proteins as well as the degradative enzynes
wawiockem™oanpri se the proteasone structure whi chP@BHUS2006/061786
mul ti subunit conplex found in both the nucleus and
cytosol. As used herein, the term "proteasone
inhibitor" is intended to include inhibitors of the
pepti dases of the proteasone. Mire specifically, these
i nhibitors of the peptidases of the proteasone include
inhibitors of the chynotrypsin-Jike and.trypsin-|,i ati
rate of pacrtiméars@él,bOdYra&@&ﬁntmfé‘f?c%“-t'f?ﬁeo pant WARR 8}(%‘?’5 g8t glgs.som on
Asused Jerel Ny 598, iRe Jresdostasibh ratk Gk ot uarapell)'c Thus,
(ka), alsoacégﬁ‘?ﬁ\ﬂwgﬁrr‘rg{&k?féi’ﬁ%mt%g 5 Cancer cel | gn,{eIZns that the
Kp equal8 wrklfm&o@plfg% ene w(pfjissdaﬂ eenaler eneewstation (M) oft fP%%V;i that the
agent norna .caus ¥ syre. t.o d to
smalle { Gyt stsmeEbiE IR 5B oM CRq T Aba ot Sibik SRR o pare
9 ' %?’ts proliferation, or is inhibited to a very | ow
10 M(dgglgr €, as a result of contact with the |evel of
ther gpeyt, ' ﬁ'tgpﬁ— HReasiné Systerithig A viitifteponent system
nonr s%%%gﬁ?ﬁggmesm@%el rought ing%c_)nt act with the . df
that; ide @S ahe\degrades wovantedipratzinen Toe syshem idydes in SIEYRGHITHUIred 1T
St

~The quality of heing resi.stant to. iGe PSSR ture,
recoguizing e HPI_Q’HP?%PHF@%@% t8?i o r?%ged?\a?gfrdgf% (% gﬁ% (Ilelge cell s .e
which a@ X RhEd Rfbtdl foh B iy lade bethefuntia il ptatvins s well as e viegradative

herapeuti c agent under dlffere_nﬁ,cogggtl ns, Th? found in

enzymePwhich &S TIPEiSE HiTiDHOtERSOIIg SHPEUERBICR &t BRIEHIRUH! compiex

Si Fific nt at?vance in the treatnent of nultiple
bo"htherﬁ}-‘ge&}?rﬁ? BP9t s efficacy is limted by a nunber of

resi stance nechapi sns., One of t 08t L INeLd @NLcthd inhibitors

t he %&PS%&%H%E%F% npl(q’g@g?mg% qg%r}e%sl%lfggsponsec _ .
of the me&%dag@b‘f B basdnly. Mg speiially, teshinhibitbiSR{ e paptidases of the

ogen-activated protein kinase PK osphat as "
proteasgrivkRichide inpitere of e cbmomsgﬂ-&fw eﬁgl@w%ﬁ-ﬁp%gl% ffscs, T addition to
i gortezon%' b. Because interleukin (I1L)-6 signaling
thiol angd SefRSHTE

%P$f& heat shock response through signal
t ransducer_  and. acti vat,or '

heat QB&8¢d RSTElfs plt%*fq 6?131%(%%%’; %o?a[‘ & ’Q)Qﬁﬂl‘lco%eﬁﬁ;ﬁgﬁ) referBfigito a

applicants
cancer IMPOLHEThAGE: Sdiaas denipveagudisincrto dife dffects afitimegentigprmally caused
woul d attenuate HSP induction, by bort ezqm’ 81 . inhibits
by expdshertolyeaniranoenigl level ongencenyationfl thal@pentiit HPALE e RE
o of the.lL;6-depe Lp! 1O8¥RoRRk with Bi@Sevel of
prolifergiiei, @F ésnlﬂhﬁﬁﬁﬁpo 56‘9%11%&1&& @oaﬁ‘g%ﬁit i on %of bort ezoni b.
therapelél af @h3d Bompared ke when naned bonedresistag asiisiere Hroughhiy contact

anti body, resulted in_greater reductign of.. L, . ctant ¢
with the isarb¢ levelortgeasenfieten ef t%ﬁ gt}erzmet}éc agent. The nquah@ftlr%)_emg Fesistant fo 2

a

s Ty EPESAL, Wl Bferent BhconadIsasbibitingt different levels
therapﬁg%&%&ﬁ%h%ﬁf ed I nduction of apoptosi s, which, under
of "resBRIEe"C0 Adiiténothsrapswis agergander different eRNAEARSof t he two

i ndi vi dual agents al one, suggesting a synergistic .

i Nt er aiel Bteasdintd inkibitbi utteagmibnepeesents a sigaifioapicdverse iy the
treatménst (())tf ¥n?1?tipclg ?Izyre?olma, but its efficacy is limited by a number of resistance mechanisms.
One of the most important is the heat shock protein (HSP) and stress response pathways which,
through members such as HSP-70 and mito gen-activated protein kinase (MAPK) phosphatase
(MKP)-1, oppose the pro-apoptotic activities of bortezomib. Because interleukin (IL)-6
signaling augments the heat shock response through signal transducer and activator of
transcription (STAT)-1 and heat shock transcription factor (HSF)-1, applicants hypothesized that

downregulation of IL-6 signaling would attenuate HSP induction by bortezomib, thereby
7
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anti bodies, and in studies of the IL-6-independent
RPM 8226 nyelonma cell line. Increased activity was
wae@n/ogteq cells were pre-treated with CNTO 32BCT/US2006/061786

foll owed by bortezom b, or when O they were treated

wi th both agents concurrently, conpared to treatnent

with bortezom b foll owed by CNTO 328. Treatnent with

CNTO 328 potently inhibited IL-6-nmedi ated downstream

si gnal i ng pat hways, as denonstrated by marked bl ockade

_of  STAT-3 and p44/ 42 MAPK phosphoryl ati on. CNTO 328
enhanciggpits BRsBYCIIBIAEY B b- nedi at ed | nduction of HSP70 and

MKP-1 expression by 45% and 90% respectively.
Not abirpatmentres the El-edeperfiopt mabiplemypleve| cell fing KAS-6 and ANBL-
o Fanseripti ' - STAT- Y ..
ot SRS DB o Y EpRRP S0 AT PR 1B edrtiin
antibodyg ﬁmﬁﬁc’ﬁﬁl grbz&?ﬂle&ﬁctfbhgxf lgelt embiditg than iWitﬂI aiﬂliengruiglah)meém a tifne- and
t he pharnmacol ogi ¢ inhibitor KNK437, al so yiel de .
concentggfpRrdpREAdPRMAISY n BRI ep prsogiated LIRS JedGudifign of apoptoss
i AR LAt ' oTYRERE iBliividuaLidetistaYone,
which, @?%0% 3é?ggﬁlgln%’2¥%g%aﬁn&gmmﬁ% © ;Eglglr oduced 1i n nor'ma_e Satone
suggestinp asgnargistiy mtdradiranb | Sailar finvdires)werb upt dsien mihen ubing StypE control

.. knockout Fs.. T . t.oget her,, | icants
antibod g A 6t FUBhOT R TR BT P (228 "B AR e e Tncreased
activity Hab Qa8 shdatRllaWete i &eai¥a vat CNTOY328f folewt &P bbrezomhilits Yor when
al so support the hypothesis that this occurs, at |east

they werarirgstadywitlhhothrgents sencugrepho cempaire to HpatBicnby Lthberteroayd

i nduet f : ) P
o BOSLAOR , HF iy IORS ERPARS LN i,
downstrein-slgnaMiepdteasyy, agderndnstrited by staakdd bloskeds bOAT AT virdep44/42

AP oS, E8Fi 35 JESR R S5k G SUBLEES S be70 g

- i A ' ISONEHEHIE ENY OV 28 narkedly reduced level
M- SRS A9 01ty B RCARRTO O Ay e vl

of transéviyitgelly sttsve phosithe-3¥A/B1tand nedieeset] bygerphosphorylation of EHF-1.

in the present.invention may be of ..any ori gj ovided .
Other sflegprieRBrBar DR anes s By 1-i6 e o e B8
inhibitot RKA39| 996 %lde@“egidéhéé’fo% sierSistiExarplyepndfefleet i cGmbination

antagoni sts”include |IL-6 antibody, |L-6R antibody )
with bogptesgbaFhe Brnygistic activi pERINKA3 - aarbnripaumibavas reproduced in normal

ol. 9o l,eot | ' [ 6
s Gy GRNEHTEL U800 BB R MES R 18en ogoter,
applicaiits Bs@ dentonyeaitd ant InhitdiiGcd T bl sighalBrosdobaines the aati-rajeloma
. J . Biol. Chem, 269, 86-93, 1994 or Savino, ef al.. ,
activity pfBeyigromiy 3 Thaysalse suppert thejgmothesis that s pegush ¢t least in part, by
ﬂﬁ}%% | fSinfbifol- ALARM i fordiRamean o ROSPESS thid8gh down-
aﬁenuam Igfeg%élgﬁgﬁ?r{bslﬂé?on ef fde%??t%? 0IfL-6 but r.etezb?ns the g. .
regulatibn nfiragpceptionally yctive $TAT-16Rd B 1i d'hp tesdbingsiofihe instant invention

.. introducing a mutation. in the. form of supst.j t,ut |
provitd SIS ST RO L Rl ARSPRA b8
antibodids@n sdfiEhtdalherRIIY & oeﬁcdrwm? HiihostFte@dmit & ralatedBroteosome

species used, it is preferable to use an IL6 of hunman

inhibitoss.i gin. Similarly, any IL-6 partial peptides ‘

IL6 Antagonists of the Invention

The IL-6 antagonist used in the present invention may be of any origin provided it
blocks signal transmission by IL-6, and inhibits the biological activity of IL-6. Examples of IL-6
antagonists include IL-6 antibody, IL-6R antibody, gp130 antibody, IL-6 mutant, IL-6R
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or IL-6R partial peptides used in the present

i nvention provided they prevent I1L6 or |IL6R (gp80) or
w@pio306foreom af f ecti ng signal transduction and P¢EUS1MY6/061786

prevent |L-6 associated biological activity (U S. Pat.

No. 5,210,075; EP617126 for details regarding IL-6

partial peptides and IL-6R partial peptides). In yet

anot her enbodi nent, oligonucl eotides capable of 1L6 or

I LBR RNA silencing or antisense mechani sns can be used

antlsensclf g,lggoggf ggt{cgogrggéafréq rpgzgp Se(:);)%tllawlré1 %jg:ég nAJ(L %;Emplg%gﬁlesm 6 mutant
used in tﬁnt&go dﬁlv@ﬁﬁd g)d scfiabd Qpﬁfaﬁénlﬁyfff ENQ., TNERNIGHRM., 269, 86-93, 1994

I es use in the present invention include
or Savino szlabt IABENT. e, |13$7-B]B|6&r1|99@dTh¢1H¢-6 m@@ﬂpgb@bpfe@ ordragment

N TR R VIR R e N

with IL-6Rdii@p® d@ded tybintr £iubhion Mt thledeine 6 ®fubsktution, deletion or
i nvention includde I'L-6 binding antibody, |L-6R (%§§O)

lnsemOImehﬁ gmmacrsbmmwoﬁ@@u Wails gheae eregwdymitationspn de sgpmal

e A SRR 300 A0 AL BT 50 R

or IL-6R1pk3tial 28piiics 96l 1n(2;.'88§1)eserﬁ gl eAbilid RrovRIBd theyKfiévent Hro or ILOR (gp80)
AUK146- 15 anti body (W02 59
or gp13Qfpmditiceing Slgfﬁii amfiiucvwsﬁlda%@ie%&a’gﬁVP%tqﬁr@a%S%@ﬁtgﬁBuﬂoglcal
L 88531Ad 1L-6R
vt 951 By L i 5 g 08
partial pegtiflesh Insyed emdthecenitrodimenicoligoghcledtiden IC@Babtﬂ_(E 186 or IL6R RNA

silencing ARG THEPT B FPT CE B Beaag HeSons eEnors-

300338 £d? deRmb td?&fdﬁrﬁg HOcRefidge dR@nuciabtidy). U. S. Ser. No.
10/ 280716 the contents of ich are incorporated

AntibodifEsBh O RYndLf €rence. In an al ternate enbodi ment, the
“‘LQ_L_T*665§‘%S a human anti body which binds IL6 mnth hi gh

af fi ni i gHe 'ﬁFe&Pﬁl m%hégﬁ%géqt BRRnkidh &gﬂldb ?@ﬁ‘e&éd | GeRE diuBnized

US provi sional patent™application Seria
and/or CIOR @rafied, erLuniEhelnahmdlbm dyviof at leestiony emigenrbinding region which are

o A AR LI o i hasgon o
include iﬂ]% DR BE R THLARI( Oép@O} BadR %ﬁﬁ%dy‘ BYBIULBiAink NEHiBESP

proteln or peptl nol ecu hat conpri ses at
ExamplésslstL-ﬁRn@’fxbode shtbrsuiable ymt&earbmmnmgegi@gumiuqe@n)l gitibady

i 8 Bl 6 80B8 AR AR RERG0Pr i1

ant1bodﬁl(WUQQIi‘9759)n 12 mhﬂaémmmﬁththa ah@auaR ehtiboilyds tHei rgdhiaped
chai n const ant

é% framewor | or any
antibody kpawibs MRy digglos H’éﬂjs:%ﬁ Ne. ﬁ&géé}(b@‘gq]@é“?-%t 0 an
anti body of the present invention. In one embod
t he i fivens drahodimgentitheantiagnbindine watonis dersredHiam Fheéngh affinity

d |
s DR OGP A LRl el IR AT U8B
CNTO328hy H@s@nBéHh&ta@ﬁhcdhﬁ@dbpbrﬁl&% BplitaratU.fafér. Nb. BO/280716 the

vari abl e region )h
contents of which are mcorporated erein by reference. In an alternate embodiment, the

antibody is a human antibody which binds IL6 with high affinity such as is described in
applicants co-pending US provisional patent application Serial Number 60/677,319. The
antibody of the invention specifically neutralizes human IL-6 with high affinity.

An anti-IL-6 antibody which may be used in the method according to the present

invention includes any protein or peptide molecule that comprises at least one complementarity
9
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derived fromthe nmurine C CLB8 nonocl onal anti body
havi ng specificity to human |L-6, said antibody
whemdioery7eM t h hi gh affinity to an inhibiting aPcl/v§2006/061786

neutralizing epitope of human IL-6, such as the

anti body cCLB-8. The invention also includes fragnments

or a derivative of such an anti body, such as one or

nore portions of the antibody chain, such as the heavy

chain constant, joining, diversity or variable

regi ons, the light chain.const.ant ng. or .
deteml%#egmc??&io Adicays rlight ghpin py ¢ %}delgh@fl H@IOBF‘&%?& derived
from the' ¢08-8 AGhdERal ﬁﬁﬁ)@d§ hh ¥Bbfatiby %ﬁ'a%@v;a&%@ br KM chain

grafted, or human antibodies that will competitively
constant rremomlatfrarmwnrk oegwm @r agy portion mlmneqfl_ﬂlat @h bgringorparaigd into an

CLB-8. 0 i
amtibods i fh oSt S T g abedmette gt S uERef R Bt
chlmencaasnmsdi;lv cARBprisiRORTight 3Rding &0 OShdale tikais, cadheofalnd ¢Hmd;y

of the invention preferably binds anti-1L6 or
compnsmgtait lepstamrtyaf e fugin apmstwttrgfgl?m(al}d Yrleast parbaky varible mpgion (V)
f
crved BTGSeI oo @Oyl kpy i
antibodyiadiag Rvithl glaaffinéf ex aethhéyitng ar[dénnt neutrhlézing t:plhrpdy)f bulmds IL-6,

e At el 6 B et BT e
antibody, ﬁﬁ‘éﬁs%'e Y)r nfo (ﬁ’ﬁ&ﬁm Qﬂﬁﬁ)d?%ha@' fdhal H%rhela‘iny 6hain constant,

superfam |y ers and bl ocks transsignaling of

joining, GREBMLy oPmu@éssmgmns rithe hght@haine:opﬂmtemm@mi warighle regions.
intracellular structure which is a nulticatalytic
p r ot rofesred ahiiteidids of mdprgmyimemtécerineldde thost éa'mﬁe,shumanized

andior CHIE gree B & Hydhon gt ghortich T T EPIR R st SHIRGE B Y16 Binlng to
human TE64 bEdAf IIPB @feHe €1L.B- ghd«lﬁmeﬁ@ @nt[llmmoﬂ & @htibody having
regul atory elenent in cell growh and di fferentiation.

substantieiily the sanagfeindin gmbareebristise asay dikassingmensndgesgions thereof.
prot easonmes, each of which contains several ' _
pr ot elhe ai1it1@e&3t ofithe prveniaspsferatte binds entpllbk esami-B.GRawith an

affinity g[gc{):o?g‘g,]ggséig b M] :pgegfe;ag[gf?atéggagf 13(55 mg\qud Id?q(}l B@%ﬁé ly %eutr hze at least
one act1911t§38§eﬁel§ds§mneamdé Mﬁ nﬁi a e@ér%drbn%ﬁﬁﬁéﬂtl tB8bntibody binds IL-6
herefore, they pla e in suc 1@%liocesses as

with an afﬁnlmre(Ka)ﬂf at tﬁfaﬁtaﬂtﬁifdﬁo rM Pl‘@ﬁfﬁ'@iﬁg 8X (MO gerimabisesumap ILg6.
G SRRSOl RN o v

Signaﬁngmcﬂ)agong (V\D 94/ 17816), DNA repai r, and cellul ar
ifferentiation. Proteasonme activity is exquisitely

controlled in order to maintain strict governance over
Proteasbfit InRigte@d specific types of proteins degraded.

Several steps are involved in protein degradation via

t he pTh& pemasEors ahuiirapelltlanstprodire sdehes apmﬂtimeylytic proteinase

which 1 1%111 } %focponservedD ' rg’%asnorrlléc’s agggeléggnsgb(ie for?ﬁc' lllgciependlw n{ pro'?eolysm of

many proteins involved in important regulatory cellular processes. Thus, the proteosome is a
regulatory element in cell growth and differentiation. The average human cell contains about
30,000 proteasomes, each of which contains several protein-digesting proteases. These
complexes are in a myriad of cellular functions including transcription, cell cycle control, stress
response, ribosome biogenesis, and abnormal protein catabolism. Therefore, they play a role in

such processes as immune and inflammatory responses (WO 95/25533), viral infection,
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smal | pol ypepti des known as ubi quitin.
Ubi qui tinylation guides the protein into the
wpe@ree®osre' s encl osed proteol ytic chanber. ThP@&EUS2006/061786
enzymatic activities, El, E2, and E3, are required for
ubi qui tinyl ation. The ATP-dependent El enzyne
activates ubiquitin and links it to the
ubi qui ti nconj ugati ng enzyne, E2. The E3 enzyne, an
ubiquitin ligase, then links the ubiquitin nolecule to
oncogetle rote| Thlé Brocess If reBeated until the .
genfsty friear 6’6’1‘% ptivegaeaiian (4 SaPrioNg. HAM.FOf antigen processing
WO 94/4.’0781'6 SDNARHAL o s I
( ek p? DN nr@il) nlt oﬁi Cngﬁl‘ﬂar]ttd}‘g%ﬁ%’%tgﬂ %E&eisbﬂl% al:’éfvﬁjfg le? Sitely
controllg@inyerider fo-privtainsttetegoyatnhngeyovics theaspand ispicifid §bed dRproteins
degradeQegradatl on of 90% of all abnornmal, m sfol ded proteins
nd all of the short-lived, regul atory proteins in the
ceII These, short.-lived. proteins, whose half-lives are

' ess’ PRATASIPEAreHBYRLSd indureistt dagidationyiedhopmycssomas pr
“ubiquii@lptdttROmer hBivAS. Irﬂ‘aﬁlyp QE)HWFAU ¥ i8hSAR rf&aﬁtrgémﬂ vwaf & ghain of

much of the | onger-Iived | ar proteins
small pelppeptides kngyrorseei@ritn. Jabinvitinylation gsidemthe bfcﬁelﬁ @iito the proteosome's

% of all t. t
i RS0 BT BBl eeol B LS
ubiquitiayldedry, dts. Aﬂ-dbpdﬁﬂét&fﬂd @@?m%éma&é&ﬁlbﬁulﬁﬂ‘@fﬁﬂuﬁdé%ﬁ%ﬁ@%muﬂm—

ﬁgefere %ﬁg | euci ne at the Pl position and
conjugafing ghrymRR Edp R ES crasicd gl ubiguiin ligsse élpﬁmtlhl}qs dmrhlmatm atolecule

o e TGRS 98 SRR LB 0L A 0B e o
ubiquitip @g}letmalapé lthcqqroteaidmmﬁnahls')degmdemhe pRAtin énto sma%l fragments The
acidity of th

ubiquiif PSR Hafl i bR fiine desprationen? &gl phgormal
mlsfold@i p&eteymzﬂra@m tmeﬂl%rttlméﬁslteg%%&&* prdtéi gé ;r:éif‘ Th@se short-lived

antibiotic inhibitors originall |so ate
proteinsqphpsediaficbrassre lessthan trge lfurg epctowefcmllﬂ%hpdﬁ% balbcellular

b uch_.as the bi t rs of
proteins, PRE LD ARG Bl AT uRTmirhRsLhs Bt b Seiiar wotems, Thus,the
ubiquitifWERAdsdRBPAhwakx 1yfb[s%(ﬁisibl@forld€§‘ﬂaﬁintg®0% efoohst all intracellular
. proteasone conpl ex have been reported, e.g., ck,
protemsy| - Bj ochem 30: 2725 (1991): Gol dberg, et aI
Nat ure 357: 375 (1992); ol dberg, Eur. J. Bi ochem
203: Epryrgported rmpieasosis inhiiitorshieend &0peptiBPIR9ddhy 8G9 Preliminary

optlnuze{ﬁfég)grthes%&\%e§ted a tpﬁ!f?rence OF %%glne agﬁ%ﬁ;\i pgé]imn f.g& adarge

hydroph()hﬁ&%due]'mmhﬂ%,naplﬁthjalhlamnl&eétv 3 @ p3 gbsitibng. :@e%gﬁse the peptidyl
sone inhibitors are al sodi scussed in U. Pp

aldehyd‘fﬁoa S 6‘6@%‘1581"? pojertinhibitionoefiihiel proteasesclezi c@lnammcqumm)iand are
not confif}ggliﬁiggagy stablk Qi'h@ e fa&d{’& oF Be" gtoﬂ LOHE %f@%n%g:s%@t},? J]Jeblgcements

i ch refers’ o & boronl c a
for the atﬁeby@gonpwembemgatemor tezom b, (MLN- 341, LDP-341 and
PS-341; N
( mor fdhatdition &ﬁﬁrbibﬁtyt{c)mlﬁeitars(drrgﬁﬁm/ Eédlat%&fraﬂnadahﬂ&n&cét@sua

variety o pRgSAINSY RSP brSDBBSeRE, sudtas tiaiibins héchymotrypsia-like

protease®8LdeMBLd BPSRant &1, RSS! §9’6§1j %vane?y OF inhibitors of the proteasome

complex have been reported, e.g., Dick, et al., Biochem. 30: 2725 (1991); Goldberg, et al.,

Nature 357: 375 (1992); Goldberg, Eur. J. Biochem. 203: 9 (1992); Orlowski, Biochem. 29:

10289 (1989); Rivett, et al., Archs. Biochem. Biophys. 218: 1 (1989); Rivett, et al., J. Biol.

Chem. 264: 12, 215 (1989); Tanaka, et al., New Biol. 4: 1 (1992). Proteasome inhibitors are also
11
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NF- kB. PS- 341 al so down-regul ates the expression of
several apoptosis inhibitors, induces

we ampasmidependent apoptosis of drug resi st antP@mUS10pé/e51786
nyeloma (MM cell lines and patient cells, inhibits MV
cell binding to bone marrow stromal cells (BMSCs) and
i nhi bits production of MM growh and survival factors
in the bone marrow mlieu. In contrast to peptide
al dehydes, which inhibit activities of both the

s P A S A oy e
t t h | ity f th
ot ot chsome e orabgsrss witgves BErE stoteley i hesic acid
dipeptide E’E‘dt%bﬁg M BRG Bo?éé%&-ﬁ LRIaas| 63§]§P 392LHEPSLIY O

ynmotrypsin and th I'n. Bortezomi b was recehtly
(mOl’Ph(ﬂlpo)C@Ib@dyl‘)fheta:l@enEtpdlyﬂ) ~balaniretbidasthedwdonie hcidptadd ynder the brand

nane VERERPRG, OSRTRa00nP 141 Gt e FRtmsn et R s g dector

NF-«B. PS- 34I416d @(Bﬁﬂi-réf%ﬂahed the egireRbnf s@@ﬂta@%@,sm%ﬂﬁw&k Gnduces
proteasome inhibitors fall into five cl asses

caspaseépmndﬁlg@rpgn@als 6§ drugeregiptantraespleonyelematMMitest dives and pament

e, i, 91 LY s DS GEIEE B LT SOT g AP Socucton of

MM groledln amthm&swahkhbtoa&nhhmsbmaﬁarhgw pékdu.de vi nyl sul fones,
pepti de epoxyketones and b-lactone inhibitors such as

| act dayshirast tolpeptide bldeiydeg, \ﬁlﬁﬂlﬁ)ﬁﬂﬁlﬁﬁactﬁﬁtle@Mb@&%ﬁ@proteasome
thereof, are also contenplated to be used as

and cystging PE{ERshe DPFRFIBTIDAT 8 MURD pivee poterted spleviévainbibitors tha 9

proteasogﬂr;ceRIth; JJ l?gllcﬁvn'} for tﬁe ﬁroteagcyrﬂé ?(3'00 f(gd) over 0%16 eane
proteaseﬁ,andudlng hb.Eqatl dedoByte ethstasre ):athe;bsasteH}aMt@@ymtand thrombm

Bortezo?uebs 8o acgrﬁ{}r apj_)ln%%t& ¥ t@ It(g’rr% é?@]?srgfi gaa Wfra[gtqr)é ggﬁl,ipple myeloma.
Inhibitioh- d(f @Lﬁﬁé(%’éeﬂ"ﬁrgf%ﬁson@%@l ()? ‘oHi%Mﬂ? it %}M E&Péﬁél‘?tﬁf%‘ M&dels is

hydr oxynmet hyl’) -oxi ran- 2-yl carbo
associaterbw ity insluctiGeofapoatrstie), MG 1 15, CEP1612 and MGL32. In
addition to the proteasone protease inhibitors, the
ubi g bﬁpebﬂﬁcmrtxﬂbmmhlbﬁbﬂsmy int@fivdelaipes distigdished by the

pharmacBBF ﬁlﬂiai? Eﬁtg@ﬂs\ygﬁ} {k}gu L al Il?r%)r}%gg %ﬂﬁg proteasome: peptide aldehydes

such as @EP mitdng MG@BQ‘ %})ﬁ@&b&ﬂﬁéﬁgﬁesu@lggg bo@é}gmlb eptide vmyl sulfones,
ubi quitin-1li s  (E3_enzynes). i nhi bi tpoP

peptide ¢noxpiksterastang ctgnvz imhghgtors smeh es hxciogysmn( Tﬁhﬁ@ﬂowmg @mpounds,

or snalofiles (ARS8 4 ARl B R R hePRighborns RIATRG: inhg Bresen
inventioa] B$H-316 (lJB.eCﬂls AaRES$ILE1 o1 yd[’@)@alzi‘—nﬁélﬁylﬁfﬂpbf%bw Sstol - 6 - oxa -
bi qui tinyl ation-rel ated _enzynes nitoring

2- azab’GYdP’l[%){zédg@ﬁ‘@nPﬁh? -Bione) 91a§$§t1f“i?iiqy§m)\b%tlﬁ‘é@m§ fctacystin,
epoxomfm'ﬁ Cherd3ng- ?Hﬁfﬂ&ﬁm&—‘ ﬁéﬂ@n‘é Bd%{cﬁgrl A6GkLL ﬁ}g{lcﬁ ﬁg LALSARNEE),

ibitor in a na I's tau
TMC96 6(631ﬁathjtlbutaheyll—hvlﬁnbmns Nh(av(zr(gymxme&ybgixyramzsﬂeammd) 3-

methylbut—fl enyl)amide), MG-115, CEP1612 and MG132.

In addition to the proteasome protease inhibitors, the ubiquitin-proteasome
pathway may be blocked by inhibitors of the facilitating enzymes Ubiquitin-activating enzyme
(E1), ubiquitin-conjugating enzyme (E2), and ubiquitin-ligases (E3 enzymes). E1 inhibitors
have been identified such as himeic acid A (Tsukamoto, et al. 2005, Bioorgan Med Chem Lett

15(1) :191-194. Other methods known in the art, such as RNA silencing, may also be used to
12
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ex vivo assay of proteasone activity, rather than drug
concentration, in biological sanples provides a useful
woredohoe797©r noni t ori ng phar macodynam ¢ drug ace¢DOSID6/061786

proteasone inhibitors and that this data provides

gui dance for selecting a future dose anmpbunt and dose

frequency of the proteasone inhibitor to be

adm nistered in the future. The nethod conpri ses

adm ni stering the proteasone inhibitor to the mamal

obt ai ni ng one .oQr re.f.est. bjological s les fromthe
reduce Oﬁﬁmaﬁ‘éﬁe BFTEYIies C}r’%}’%‘“gﬁ B%ﬂ?’i“é‘bﬂ 1P‘i’fé‘§at8‘?? YIes.

adm ni stering the proteasone inhibitor; neasuring

prot easonme activity in the test biological sanple or

sanpl es; determ ning the anmount of proteasone activity

in the test biological sanple or sanples; and
MonitoingpEPrateosone Taktarygketiyiyt easone activity in the

Iy R O T —
ina maﬂ%glt ig ga}l%zﬂﬁn'% PR 1Qr 6618554 D AR IR AMOR Iﬁttvﬁlrg%qg)déﬁlglfﬁﬂi;s covered that

541 turther provides a nethod for determ ning
ex vivo aksseof mgteasmd antivity pratitee theo deug evmictrittabion, i bielegigel staples
., deter.m nin asel i.ne prpteaso activity.in nma f oy
providey f,RU T G TR O PP BB BB B PO Rl g inhibiors
and thatRRi9 ISR PRFBIRBuli denky forReRctdigtd Afire dbsesaiigiing ahd Ae8edrequency of the
manmal . The nethods of U S. Pat. No. 6,613,541 may be
proteasqppeiahibiteritods adminisigredein thafires sel ected from a bi ood,

urine, and tissue biopsy sanple. Measurenment of IL6
| L6 CEire thethod terprstsiadmimisiadngihs peoipdserieighibitey to the mammal;

LTV i ol T
after adllﬁitﬁst&in'c% 1BKYEt&akdme ihibitéidmeasionk proteasbing activitybim the test biological

assayed also by its activity as a hybridom growth .
sample prenples| debermipiog)the gppuntof piotsasemp atisdtyya thegst biological sample

| ord i S ' i
orsamy 8, 4 AR i M3 B AL FRY T 5 Rl o
in a referdive BidlGAcA ssmpleabidna] fran adedrembl tngvititteno proteasome inhibitor has
recept qr-associ ated gpl 30 protein (such reagents are
been adgyiptPAl e from e. g. R&D Systems).For detection of IL6
bound to CNTQ328, the anti-ID (anti-variabl e region .
ant | bgdiPat Nei. 661 5 durtherappvidesamethed fulgtengining dose regimen for

a proteagé;tgé %n?@l%i{o%rhsmg{hgd rf{@g(?eae hind BAR RS ﬂ{&téﬁ?@‘rﬁ@ a&?ﬁi‘;’ ih @ mammal,

n ‘any sta I munoassay format such’as an
includirgld SAndny pied prosilgs a Ritfensessuing pedidasome adtiett imaritiological sample

from & BRTTED | 5 1BPOBAETG On Voot Bl o] BE PBRCoTELp B
sampled d21dcR@ RN HOWIACHSe, 3hd Bssud BRPEy QImple Seases. The
excessi ve overproduction of IL6 (and ot her Bcell

Measurement of 1L 6

IL6 can be detected in bioassays employing IL6 responsive cell lines (see: 7TD1 ;
B9 ; CESS , KPMM2 , KT-3 ; M1 , MH60-BSF-2 , MO7E ; Mono Mac 6 ; NFS-60 ; PIL-6 ;
SKW6-Cl4 ; T1165 ; XG-1 ). IL6 can be assaycd also by its activity as a hybridoma growth
factor (see: HGF). Sensitive immunoassays and colorimetric tests are also available. An
alternative detection method is RT-PCR quantitation of cytokines . An ELISA assay exists for
detecting the receptor-associated gp130 protein (such reagents are available from e.g. R&D
Systems).

13
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differentiation factors) has been observed in various

pat hol ogi cal conditions such as rheumatoid arthritis,
worioviogioes myel oma, Lennert syndrone (histiocytPCT/US2006/061786

| ynphoma), Castl eman' s di sease (| ynphadenopathy wth

massive infiltration of plasma cells, hyper

gamma- gl obul i nem a, anem a, and enhanced

concentrations of acute phase proteins), cardiac

nyxomas and liver cirrhosis. Constitutive synthesis of

I L6 | i obl as s and retion of |L6 into the

cer egﬂyoagﬁﬁeﬁaqn TGP BoRaL RN TOIEE AR iy an-vastls et
antibodiéd ISl bR Ents BEHAMRL DY cHions BSS Het. NG, 29)280Y L&mia§ be used

I nplicated i'n the pathogenesis of chronic
to detectrinlayp stahdard insmnergedyhformed quoh ps in BhEPA-LE)F assayce

excessi ve concentrations of IL6 are found in the

synovial fluid. Ininflamatory intestinal diseases
DiseaseeAmeanbl tpTxeatmdng bylthe Method ofithe Iowention ndi cat or of

di sease status. In patients with nesangi al . .

pr ol i Fherdsragulates axpeassion wé Prt istirebablyeenstaf dhe mpies facirrs fuyolved
. . I o .
i the pefiodohAieR i BRIk Titex Bieolh SPARRAA S IL (ohd gther B

genesi

cell diffetemtingion Sadimb) hdstbeewbbleotdd ih ypeods paticbldgi@e codditions such as
AT WL -

disease %g:th?lﬁa‘?lgnéﬂaﬁm mlalksife Tffitratiochl TPURMaRELR !Eg}é%fgﬁﬁﬁﬁa— glBbulinemia,

ent, ‘as known in the art or as descri erein,
anemia, @sd aghaated e@asentmtions of Butaphiabopipteais)+ daedipe mysemas and liver

. .invention, e.q.. I ni sterning or tactin c

cishosig PAETL 8 ol it O ShoApafwiohh R5HAR g b e

cerebrosplifag GhidvRs Bs@LbHsedkd! L- 6 antibody in conjunction with
adm nistration of a proteasone inhibitor. The present

I nvendifRepkstQo RhANhE B dtitdEh N8Ry TREACALIMIIDSPITLG is
treating at least one IL-6 related disease, in a cell

implicated gsthe pathogenssis afi cimehic polyaptritie togethen with He, andui8hsince

.limted o east one of obes] n. j40mun e
excessivgiebpieEilighs oty GGSIbut By R RRSRL iy, BB Shlbt
diseasesH&RERIDash A TBYdIYOENIG Hliy BasEindicatdr BE Hisedse glatusdisRaisats with

The present invention_ also provides a nethod for .
mesanglﬁbm@ﬁ&ratn@ ghemerulonepiiisstlevaisduringdevely ofd Lp @ryglaqjan indicator of

disese TN 6 PR BT hMuf bl PO ReRbpBAbses metiuso
both typedaatl typedl.of rheumatoid arthritis, juvenile rheunmatoid
arthritis, system c onset juvenile rheunatoid
ar t hr AbdodinglsOthie pidsentaibvditiohiatso pasii¢sasinstfod for modulating or
i s$ondilitis, Pastnic ul cer, seronegative . .
treating gt leavtopa liioaglatedHiwass tht Fell dissussereat paigal, gispatiente as known in
et o A23S0L06 o PR bAPHSGL e P O b, .
adminiserinploe cetteding, thaodll, phospoighn pindnayodratiest, with a therapeutic effective
iridocyclitis/uveitis/optic neuri.tis, idiopathic. .
smount g 128, i goc 5 -BuR et Sy € pfoiistion Bf# BRI aE dbitor. The
present SvaRibL4TEY é’x%'vﬁles 8 H B 008 hidduRFiAbL frShMBIERRE e IL-6 related
reversal procedures, allergic/atopic diSeases,

disease, in a cell, tissue, organ, animal, or patient including, but not limited to, at least one of

obesity, an immune related disease, a cardiovascular disease, an infectious disease, a malignant

disease or a neurologic disease.

The present invention also provides a method for modulating or treating at least

one IL-6 related immune related disease, in a cell, tissue, organ, animal, or patient including, but
14
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asthma, allergic rhinitis, eczema, allergic contact

dermatitis, allergic conjunctivitis, hypersensitivity
w@a@aneiré i s, transplants, organ transpl ant rePEDUSING/061786

graft-versus-host disease, system c inflammatory

response syndrone, sepsis syndronme, gram positive

sepsis, gram negative sepsis, culture negative sepsis,

fungal sepsis, neutropenic fever, urosepsis,

meni ngococcen a, trauma/ henorrhage, burns, ionizing

.. I ation expqsure, agute pancreatitis, adult . )
not hml{egg%iaﬁlﬁasfr‘gﬁedﬁéﬁ? o1 wg’ﬂ uvepHe theymstald arthmifis, syssemic onset
juvenile@h&@habidl #ES hsBRRRAL drthirSi InS o i i i
) at hol ogi es, s;brscoi dosi s, Cro %@iél%ﬁgﬁdéi ég%gﬁélé'{g]l?fﬁé seronegative
arthropaghaes, ostsesrthaitisdositadysis asapéip rasenisg ofboipipedidiispimes inflammatory
r si:tity.reactions, allergic rhinitis, hay
bowel d{ge'%gr lﬁg%fgjfl\é%ﬂ?ig S, SYSIERNE fugus %ﬁ}e&ﬁgqslu% appgl}osphghmd syndrome,
iridocychitisfoveitis/opisd Seuritis !iBitPathity Pull@Bhdr fibsds3s, 8y8t&mic vasculitis/wegener's

anaphal axi.s, . dermatitis, pernicious anem a, henolytic
granulonjpiopis <x9Ec01dasity aivhtsis|esgtamTevgisalirrogasiuesst 4llsrgiohtoprmydiseases,
thma. 9 i \ | plant rejection, .heart
s, G Bk S8 OB CobRRLALARY o PhcbaRrafi
hyperseipétindtygmsutmoaitspiranplans] @gtin GBnspland g:jédtians@rhAfersus-host disease,
; .rlgljﬂecti (gn, bone marrow transplant (BMI) rejection,
Sy St G A T PO DS B SCDE R SYRATAE: STRBRISItiRSepsis, gram
negativel s8p &€, tdubtiive MGl fhiSia8sdisRN u%[‘@;? ic Qe '
] trgnspl ant rf%g_ ectig%, flg%aal ép'tsﬁillrlr%s 'hpljl@lfgnt ’rué?scaeg§lls’on,
meningagaecenky: tiugal reamshign tburms) woizingradietivo gradstire; efiee parmreatitis,

or tissue, allograft r ctjon . .
g e L AR R T e —
inflammediose patholoBRy Hatdiddsid] CRABS pathb Ry Bsitils Wbl Andnfis) EhRAs,

di abetes, asthma, nyasthenia gravis, . _
nephrosig, #IOR6 dSCAES: YRFEENENTY seasiipes, aljergiogpinitiy, hay fever, perennial thinitis,
conjuﬁc%g.ﬁye%g%@g%gt By a?étl%yr?ag %ﬁ%@%&@%&&%@%ﬁ% a({eﬂg)?ntls, pernicious
anemia, hemolytio diesgaenimpabbyytopunth, gliffrefdotog 6BasydtgiPs®ssue, kidney

| neur at hy, r%anorregahy, endocr i nopat hy,
translplaﬁ&%qﬂ 19R ea@té%ﬁgg%& Rgiection, v iEmsRlantdgigelioampancreas transplant
jection? RingRRASHRA rbRbiorS | M
I'e_].eC To m xgd cg%lnectjlévtg_o t ?%@%}"g@%@ Lu?LglB %@t ?Et?%‘déﬁg@&}%"%f aft
rejectiong raytitage tragsplindreisction) bonteusaft odjeasivncsmadt boveel hepgilidt irgection,

I, Ay illj.ary cirrhqgsis, .vitiligo, vasculitis,
ftat thyBA FRE oot B inteney i K pir bt pf gy orean
or tissuefailtigteft rejletion !t dntil B cepforMSHeRaEitiviNi reYc RS Wi Rdst di%a e, Raynoud’s
raft rejection, granulomas due to i ntracel uf ar

. allo [
disease, fypg ﬁi%hltl}-reé}s@gt dighe{ps, pstheng, myesthenis grevis dindibadihineditated

cytotoxi%i\%]ﬁt, 2 ;glsﬁﬁéﬁﬁvgﬁg%?gégaw&wg%y%%kﬁxggfg?l@?uropathy,

organomkgalfj endibarisopatiyt modddloml g R Ofridsskin changes syndrome),

1 h%?tﬁt%hal am C%a uitary- adrenal axis eval uation,
polyneurg 7QFSHIR {y, grdocHpnathy, moppeloapligagmopathy, skin changes
syndrom8¥@RRSd BN S ishhEofni C;;b%ﬁi CYHrbFerfdaPhB& G0N
3.rn chronic ];)?Piu_nlgi osllsdslegsg’, C r@%ﬁséy% rg{fer Uct | vede rr%:ﬁgr %/lggue
disease, idiiopathie AAABPDp discasei Hinbdteduantitop Hagoicyiciige hepatits, primary billiary
. . | yophohi sti.ocytosis, dermatol ogic conditions, .
cirthosisy YERE ot R oSt MY carditsfims cvadrom dwaREY wBishesitvy, contact
dermatitig) I9fRFseh&HiviBepbublohftis, AfIS£R FRlBbn ! GhinHbBas due to i trpcellular
. henodi alysis, urema, toxicity, preeclanpsia, oKt

organismsh@ugsynsitavity, metidolitletiegmhic,cWiled'ndis¢abe happchromatosis, alpha-1-

antitrypsﬁp@ergaé?l%{r,acﬁgbeﬁc retinopathy, hashimoto's thyroiditis, osteoporosis, hypothalamic-

pituitary-adrenal axis evaluation, primary biliary cirrhosis, thyroiditis, encephalomyelitis,
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radi ation therapy (e.g., including but not limted to,
ast heni a, anem a, cachexia, and the like), chronic
W@ 2007/0§192¢ € i ntoxi cation, and the |ike. See, ePQI/US100€061786
Merck Manual, 12th-17th Editions, Merck & Conpany,
Rahway, NJ (1972, 1977, 1982, 1987, 1992, 1999),
Phar macot her apy Handbook, Wlls et al., eds., Second
Edi ti on, Appleton and Lange, Stanford, Conn. (1998,
2000), each entirely incorporated by reference. The

.present. invention al sQ provjdes nmet hod for .
cachexi GRS ORI OHE BPE i, GHBNE AP USE Bbfmgasry discase

(corD)dk: ﬁ§191eirr[ht<§:)h%§$égﬁctl§rﬁ istiBb &84, RRhABlogi@fonBRtons Psoriasis,
Including, but not [Tmted to, at |east one of cardiac
alopecias heplretjoeyndroeme, mypludisdglameiuidrarephiitn acuto nepek failuee, heredialysis,
. fall.ure troke, .isghem c strok henor r,.ha
uremia, ki Bioe BB okt AREHRy ST e erepy wgtaangrepy, chemotherapy,
radiatiot {hRRS(6. g2 iR QSRS BlitGIot Himited @R SSthedly AR EH) ShélRxia, and the like),
_arterial hypertension, renovascul ar hypertension .
chronic safisylapreintosiestikn, andihe likes S5, ¢-Be thedvanckManval, dPths{4h Egjtions,
rt [ I |
Merck & ER0boehf o K19 [T o2, POATT 02 P50 Bflbmncotherapy
Handbobleawslls état.i eds.,fevdidRdition, rAppletdmn bid Liriei Stanfends Canm €998,
or. paroxysnal), st perfusion syndrone,
2000), cagh ﬁitgﬁlﬁllm?rﬁtegg’ﬁa{%’grqnﬁ?-l anmmat i on response, chaotic
or nultifocal  atrial tachycardia, regular narrow QRS
t achyEka Rresent spyetien dsaproyidant methoddpy mogdulplpe or treating at least

e i r Le | as . . o
o L ULRULAD: 1 RGBS ALER ) 8 i
to, at leabt 507 ofvasdiac stun wardrorae treyocardiia éafaertioangingestive dicat faglure, stroke,
) .nyocardial jnfarction, cardjo at.hy, dilated. . . .
ischerni s LR BT O AR, ST B e Ehh O Btpscleroti
disease, Y3h¥RlonN 88 ial § §ion, refslasan Ak berterRR¥ml @&ﬂl'cgf)@}'shock, syphilis

dirsease, cardiac tunors, aordic and periphera )
of the cadmrsdubarsysteroy hdact failwscoor pulmonalet pramnt Pumooirythiypertension,

. aorta, .occl.usion.of the abdom nal. agrta . ang its
cardie iy i S ochinit by SRR ol B R Reblideger
paroxys@lal S pbIpefugion SaidiSoms)etdidiRiabnaay Bebdso sflirddtioh response, chaotic
di sease, thronboangitis obliterans, functignal . .
or multifesal prie} @rhyeardis.iregularingspRcPRS trhyerdia; epiiesbrhmaas, ventricular
) dy-di i S i i
i B RS AN YLD NR i WA ocari
ischemiafdiserdems; eodusryf driet ytliscast,\anpie gectods, thyqedbatanfarotiohabl e

. angina, .reperfusion injury, post pu syndr one,
cardionyQBHEH dlaferameRiive felopati s EREVS PR EOMEgEs iy, valvular hear

discasesTBhARDr £AY) g@ﬁ&ir@ﬁﬁhikéﬁs@,%ﬁﬂﬁi&ﬁn@%&d% &1di fedipR&tal aneuryisms,
effective anmount of a conposition or pharnmaceuti cal

aortic diseenpion; inflammatinp of theagrtatoctlusion o the abdeminal agtaand itsdugnches,
.. to a cell, tjssue, organ,. ani mal or tient iin need of

periphelgl i lisardedih ocutpBie b BpoRrs hos el HppiiiglpSite ease,
thrombbdhg IR JbBker@lss AmRfiendl gespirrareitbiesd disordsrsRiyaiidgpdnomenon and

) treating_ at [ east one I'L-6 related infectious disease |,
disease; aprecyerdsis, enitkromelalgip.gnoustisassss, vinogatirambosis, varicose veins,

. Incl uding, [4i. 10 t .Of - .

i G511 B P B8 SR R 15
syndrorRéigheinigreperfusion injury, and the like. Such a method can optionally comprise

administering an effective amount of a composition or pharmaceutical composition comprising
at least one anti-IL-6 antibody to a cell, tissue, organ, animal or patient in need of such

modulation, treatment or therapy.
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i nfectious processes, including bacterial, viral and

fungal infections, HV infection/H V neuropathy,
worenwingioré s, hepatitis (e.g., A B or C,  or theCT/UER®)6/061786

septic arthritis, peritonitis, pneunoni a,

epiglottitis, e. coli 0157:h7, henolytic uremc

syndrone/t hronbol yti ¢ thronbocyt openi c pur pur a,

mal ari a, dengue henorrhagi c fever, |eishnmaniasis,

Ieprosy, toxi ¢ shock syndrone, streptococcal myositis,

as rene coba teri t uber.cul 0si s . )
y Cob L RFTRHTH SRR 115 PREIOP APEHBd ferRG ey pyireating at leas

one IL-6Aldtéd inf&ﬁ@ﬂ:f@i@éa@e iP£ M, Fisdulf J)I%%hﬁﬁé‘l oAlipe&I Sincluding, but not
orchitis/epidydimtis, Ieglon l'yme di sease,
limited fon& loash2ve of: aeyse be ehrohigbacteiisliafection, abuts 8¢ chrostt parasmc or

hagoc ir ne alitisla
infeotiofiHBRE Bl WA il e Fun R RO IR BRI
neuropafyQ medﬁfglta n&jakiesl (4. %w ANB@ICRbt 1hg 1ike), et dritgitia) pdrﬁ@'clﬁﬁs
one IL-6 rel ated nant di sease in ceII t1ssue,

pneumogiag amgloﬁﬁ»wnal coar()léatlﬂelaﬁmo yt#rcur@awamdmme HEpmboliiic ed

thromb# 31 mggxtug :pﬁlgﬁﬁ dqﬁ%gu L de%ﬁl%&% goﬁ*ha@g Lfé\%rllgﬂs!ﬁﬁ%@sw %}H‘Bﬁf toxic

shock syreludm@de smeptBe(nx&hl mydsitiglghs angMB, myd:qbaatent1m m‘yﬁrbuibsis
| eukem a cute enous | eukem.a, f roch
mycoba{FE BRIt MG RSy T PO L PR P e Tammatory
disease |(ﬁé&hﬁ§7b}ﬁd§éﬁkﬂ'}ﬁs Iéé%ﬂel/la C@Jnla dis%é’s}éeﬁ@ﬂ%enéﬂ’ae 'eﬁéiéiﬁl‘tﬁﬁtdlﬁs viral-
syndrorre (MDS), ynmpho Hod g in"s disease,
associatye hclgmtmgommmmmenmal m@@halm%aswtmgmgﬂm the like.
| ynphoma, multiple nyel ona, Kaposi's sarcons,
col or Elrd presand imvienidoraglsppoeidest inethvalr for Imnda],ating or treating at least

one 1L-G T ART B BT kb B AT Hymer Rboth -0t FAHH gRaipe but no

limited &0 ki Kadt 6ADHS ledkets] QEutE 3MkBhia, BEREKIMBIRBERic leukemia (ALL), acute
col or ect al cancer, "endomet i ral cancer, head cancer,

lymphopigiskedeemiarB-colbrlegelt m@ABﬁdelaymm@I@é rh@é‘ﬁmlﬂ-@dﬂki) ricute
myelog?x{?n‘g li]e 1’1112:1I Icl\llr%;mg rangf(ﬁ:leocguc Ig Kgﬁ/fL (r:]hrgm%qa hocylmt leukemia

cer’ ovaril nce tirc can

(CLL), ﬁélﬁ}sée@ltlem{‘e@ﬁ@ Sfyelo@fpidstie @izrldr@raé (MID®)Pa 1y&1qﬁ1t)hﬁuHaﬂgkms disease, a
cancer, adenocarcji nonas, sarcongs, nallgnant nmel anons,

malignase hEMBIGHR NoRdodekiasilymphoses Surkit slymphome qpeliiplsopgeloma,
Kaposi' %_E&Q&Ré | BlbretANEREndi, g%xgcgeag@ g:\glrlogﬁi %b?)ﬁ%%ﬁg%drl Kfcinoma,

résent I nvention
malignam Hmh@dyltwsgs peraheddsiia gymiroﬂrle/ayperozﬂeemﬂa-ﬁ mEéilgaaImy solid tumors,

neur ol og di sease in.a cell ssue, org ani mal or
bladderﬁg?qeérhr as? CANCEY © rec%gaq&:slf eP‘i'l‘?ﬂl? I ciaacera ealdé;ggcfer,dﬁ:g cancer,
heredit®} nofRINRIRIGARS Al b K 119 5 a, MiridaRte®, BAL BARSE, hon-small cell

m gr ai ne headache, errenti a conpl ex,
lung cansreyetismednsey, @ary:é@@,@§an®umﬁo$§e SeRae gﬁl@al sell exroiomagigeticular

cnces, 4 AP SE8 Sy Ghrbye BB SRl hensac s,
cancer R0#dd RS RESdAMticRY sdn@eat rethit@idioae peinphind the likasal gangl | a,
hyper ki neti c novenent disorders, such as Huntington's

Chor eqROFres&M ihRnEHO LIRS prodiRy AR B FR\ANERE or trea’u ing at least
di sorders, such as those I nduced by drugs which

one IL-Ggatdd pamOl@@lq deaape maseellhymm qrgan, eningal enpatient, lncludmg, but not
limited go 2P feas% 2 of: lﬁ%ﬁro%ege%aega O33R eases mlﬁlelplse sbler031s migraine headache,

AIDS dementia complex, demyelinating diseases, such as multiple sclerosis and acute transverse
myelitis; extrapyramidal and cerebellar disorders, such as lesions of the corticospinal system;

disorders of the basal ganglia; hyperkinetic movement disorders, such as Huntington's Chorea
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Progressi ve supranucl eo Pal sy; structural |esions of
the cerebel |l um spinocerebel |l ar degenerations, such as
wa@pinab79a¢ axi a, Friedreich's ataxia, cerebel | aPCT/US2006/061786
cortical degenerations, multiple systens degenerations
(Mencel, Dejerine-Thomas, Shi-Drager, and
Machado- Joseph); system c di sorders (Refsunis disease,
abet al i poprotem a, ataxia, telangiectasia, and
m tochondrial nulti-system disorder); denyelinating
core di sorders, ,such as [ tiple sclerosj
and senife,hisse A TRGPA FIOT SR B deb o § S fhopeadiipsay e which
block Cﬁg Ql@p@ﬁm@ %H’eg@?sn hGpdRISA AEveRidnP BRORRrs( Ath@k PRFkifkeRY disease;
degeneration;” such as anyotrophic | ateral
Progressmd mpumusl,eo iPmlfswﬂ.tnub‘elrai yisq:smais offtiscasirebellatg spingeezabgllar

T T —
multiple\l%zgt%mg 'dé@e%%féimﬁﬁ?%rfée@@)@éﬂﬂear Himds eSWi-IDRgyr, byP®lachado-Joseph);

rni cke- Korsakoff syndrone; chronic, al coholism

systemiqyligondoms &R afbumisdissass, skatdliopmieraty tlexiaclelangispigga, and
mltochogﬁﬁ%ﬁﬁggétéﬁlld?SOrcgé?* ld@ﬁl&?ﬁ&%ﬂﬁ §Blaet (ﬁ?oqaéc? as%t@h agﬁ]ﬁﬁ@ﬁé %lerosis

acute trdn@YdISeymy&l[tﬁ; and dipardyts of draustst mmt smﬂpastndlm@mc muscular atrophies

concussi on ai n; inflammt ain;, autis
(anteriogjangp 684 fggrherafon ERPATEAP e eSS 155" 4ngfspinal pscular
atrophy tagﬁ{dv!eﬁﬂ—’e ly?ﬁag Bl TRt ngg)?hyﬁ ?xl%ﬁl@ﬂ%adlééés& TGN ' SSyndrome in middle

ni ste an eff i Ve anount of a conp03|t| on or

age; Diffisadraydwily dekase o&@olsllhmerntl@@rhhewsﬂmgy apet BépsnickprEomrkoft

syndron?qn tgfggglcy aéc&oégﬁg W f ; CHE elgfr a%g? Eg%{sevﬁu A0 %]]grogln%ipanencephahtls
Hallerrdi'&ﬂi—l&]ﬁti @east; TBch A Huellistife h%ﬁbbtra&ﬁ@uc ﬁangy (e.k! beplhﬂrcﬁf’d injury,
Manu 16t h Ed|t| on, Merck & Conpany, Rahway
brain injurg $PROUSKBLHERRIItiYE CRRRWSHPRY, PaID; BHlameAPRIPREY abtﬂsm,rﬁépresswn
t
stroke; cpolgﬁﬁ% dl%plp&/e%j teh‘p%’s?’t e nh% ﬁﬁe ﬁ%%cré%t?{)% g& @110?1H1f %Ih%lfr’se
adminisPiiR rah&ffeqlx&tarﬂcﬁnms{)f aJC‘c&nmiﬁc){ﬂ dr-phammicetidehy cdimp(amtami domprising

tissue, geﬁa: patient in need of such .
at least W%INE@P@?P Ytqr é%ff P%Tlolf %Yaélﬁi?t forp & F%'*H‘Eﬂt qrga @ipgpl or patient
in need Bf ﬁﬁg%la“ﬁg da8h 8% o2 MBS KEAL DN OMRPRREhEAS P¥eEdition,

itor nethod of thé Invention conprises
Merck&r&mﬂpmg,MMadeié@@é)s or disorders, wherein the
adm nistering of said at | east one IL-6 antagonist is
i ndi cated. The nethod of the invention further
Methodsafprdmindstedtionco admi ni stration with the IL6
ant agoni st, before, concurrently, and/or after, at
| east Tbm@e@pépéﬁ@menmwmtmwonmw @%Eismg an effective amount

ofa COIB?"@@‘E’&W% hanﬁagﬁlttcﬁfco%o%gg ]inén:%ml%%{ 36%%1{ @gﬁéﬁgﬁ'ﬁc {hél’body toa

cell, tisGidCdroas, adinie ot patidnz 1meﬂlo£6s1mtmbmﬂynm trastrrent or-théGpy in
anti body, and the prot&asoma inhibitor is select

conjuncfipp with{Ecalpeit SORBHENS Alm 1g{yatipes0ga ProtRasere é‘ilﬁhﬁt%) gi"he method of
the invenHoR o grlé%ls @%\/tﬁl'l&ﬁ% ﬁfs¥§§eh Br B8R 20 h &Rk the Q&gﬁﬁ Ngﬂﬂ%f said at

epoxom 6, M1 15, CEPl1612a
least one IL-6 antagonist is indicated. The method of the invention further comprises the co-

administration with the IL6 antagonist, before, concurrently, and/or after, at least one proteasome
inhibitor. In a specific embodiment, the IL6 antagonist is an antibody which prevents or inhibits
the biological functions of IL6, such as a neutralizing IL6 antibody or an anti-IL6R antibody, and
the proteasome inhibitor is selected from the group consisting of PS-314 (bortezomib), PS—519;

clasto-lactacystin beta-lactone; lactacystin, epoxomicin, CVT634, TMC96, MG-115, CEP1612
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Typically, treatnment of pathologic conditions is
effected by adm nistering an effective anount or
waelo®ane79od an anti-1L-6 anti body conposition tP@r/us2006/061786

total, on average, a range fromat |east about 0.01 to
500 mlligranms of at |east one anti-IL-6 antibody per
kil ogram of patient per dose, and, preferably, from at
| east about 0.1 to 100 mlligrans anti body/ kil ogram of
patient per single or nultiple adm nistration,
dependi ng upon the specific activity of the active

andkﬂ35§£nt contained in the conposition. Aternatively, the
ef fective serum concentration can conprise_0.1-5000

ni cr Sorisally sesatment of pethelogic wonditiops i qf@c@déw agpyRiptgripe an

adm nst Sul.ab 04 I
e ST S5l FEb Sy A0SR PSR e v
from at llé&rtfab@&ﬂ(ﬁﬁ 1 Wi Hoasitigeinas ef ati@s’cd)rfei antﬁm 6 untiyodgfpet kidogram of

nposi tjon bej ng._ adm artlc .
patient SR AR End pERSF Ehynﬁomraé%ﬁeaﬁ? €., B L A5 A8 bosgkilogram of
b spédifiCadk f the acti
pint R LS, RAHESI PR UL pLanC g o e v
agent contame;d in élpeangwbsitiodi sAul‘rdmtlvdehn ic&fbetistei soruan ofncgntration can

corn B 55 B £ 31558 LGB Dfgprions

Sultable%%g’e@ drliaidwh t8 9sRlidal piatiitesierd sndaedl, 6F @fhrse’,:dépend upon the
parenteral adm nistration, the antlbody or, th

Paftlcm%ird@‘ieé%ﬁsﬁiﬁé» SPASIfiB REHALY Of HhROMRASHIMAICEE aé’émalsz%% pdthe
partlcular af) gﬁ}sl{n(agrgoﬁlg%eﬁ{{xﬁ ngs{otrﬂsegggr?%{%gw eat%krnggé thie ﬁl?ﬁ%dltthé‘gﬂeutic
amount nh@rmwsml tb prcﬁ@cteefpf edpketed admintigratibn viehirepeated individual

i, i g S A B fntons

are repe?ﬂeg L&th‘t ¢ HLBRIARS d6RDRABAIY 8AHSvegeNi cl es, such as
s, can also be used. The vehicle or

l'yop hi:(!)lj éﬁ?éjlt%gly%ﬁﬁmgtg%}oﬁoﬁl% 9@%11’&1%{ ﬁﬁ)téalg?fg'le ﬂﬁl‘l‘tﬁ{o? 'ch be

i sot oni um ch
formulatddeRiacalutidh Aduispansion ﬁn@smnmﬁrﬁﬂe,spo&ntd:r,mrémmuabd pewyier in

The fornulatlon sterilized b own or.suitab ;
associatiQae AP PABCLY Bl ided Witlh R APAERAGEN Heolly Secepbisitiretgeveticle
ExampleESEubR §ehitiRs Ellg%veﬁ‘&%ahhg OERber@ Ao, Sxt3esidMidN afkd 1-10%

armaceut i cal Sci ences,” A ~0sol, a standard ref erence
human geexty alhumlm Sigfoserheh anAdnnmwpusawlmiemmh dsrfoved odladran also be

evel.ope an be used acc
wsed. THEEHERGH TP PRCr T A B e L mhi B F PRIy o
sodium 8RRHAE Smaifol)end eBerdidiiagmitsi(e.an @ufﬂél@taﬁaﬁamvaﬁ%shl Tioy
according to the present invention. Wile parentera
formulatigpriingtenilizgediby knpwyn ar syjtgbledpchniquesy rmdes of
adm ni stration can be used according to the present
i nvenBiitablephameesuticd) lcarriessark describedolbic mashregentteiion of

nt in nt| n can,b elivere [ a
Remingy i ol T SO R0y Gt * e pehetef Bt BT,
powder, using any of a variety of devices and net hods

sui tabl e
Administration

Many known and developed modes can be used according to the present invention
for administering pharmaceutically effective amounts of the IL6 antagonist and proteasome
inhibitor according to the present invention. While parenteral administration is a typical, other
modes of administration can be used according to the present invention with suitable results.
Composition of the present invention can be delivered in a carrier, as a solution, emulsion,
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for adm nistration by inhalation or other nodes
descri bed here within or known in the art. Alternative
WO o7#67906 admi ni stration i nclude subcut aneousPCT/US2006/061786

i ntranmuscul ar, intravenous, intrarticular,
i ntrabronchial, intraabdom nal, intracapsular,
intracartil agi nous, intracavitary, intracelial,
intracerebellar, intracerebroventricular, intracolic,
intracervical, intragastric, intrahepatic,

ocardlal i ntraosteal, intrapelvic,

colloid, of bAGRFE oF o &t westdoE patogiebpeh iy 5 S gaseng methods suitable

for adminidtfaiph 8§ tidtal Fion o LIRPHAB Ws¥ribddtek ﬁﬁjtadr'lmown in the art.
intrarenal, intraretinal, iIntraspina ntrasynovi a

intra
R a{\ggﬁlm&w egtog gﬂﬁlﬁfsltrgﬁo in%uedg { gﬁcu%gﬁg% |1ntramuscular
intravengu lintregtieular, initabamabial, mtmabddrﬂﬂﬁslj ﬁftfmhpmrlﬁtracﬁﬁﬁhﬁh&ls

L6 Anti bod Conbi nat Wth A
VT e A
1ntragastrﬂ;l;1irﬁtahbp’dﬁcoi&ltrhinyﬁca%lhh 1rftﬁﬁst€£1' Wabé‘lwc?%%%%rp&%a dL-

neutraI|Z|ng antlbody, entrate
intraperitepeal mtraptgpesl owﬁam@stam, tn}tr&pﬂllmMm rmmmastahmtrardfnab fisiteutetinal,

B T L N Y

rectal, bdml,gnh‘lm@laﬂ 1ﬁmam,eﬁ-traﬂsdehﬁzﬂlrﬁéénh.0n of 1L-6 signaling
wi th the nonocl onal antibody, CNTO 328, decreases cel

viability of the IL-6-dependent nultiple nyel oma cel
lines, ANBL-6 and KAS-6. ANBL-6 and KAS-6 cells (Dr.

EXANBEE ¢ ehicfiﬂf% OYBNeTI1.E K AtibGaF Bf @Zto?{ 6%%41\%% %nggeasome

i ncubat ed i ncreasi ng concentra
or the isotype control amhibitaty, FI 05, for 24 and 48
hours. For the last 4 hours, the cells were incubated

[ nd_t Haaspd es &ruigfpoﬂleké\sghat trbﬂ@ﬁ&tfo%ﬁ_& :u&‘m t?@bﬁﬁ&ﬂg monoclonal IL-
.ndi anapo) i e i on. o into a water
'ne“”als‘%ﬁ‘lé @?‘%Jéf ﬁg‘z’@%%%wuﬁﬁ Qjeiigfesthe apti-snyplempectiyity of thet
I
proteasogd iaRSR6N BORE-Rib 4(%1@.1 Mlé{ﬁlge%rggg%btn’%’l rgéd Ft! ?hg-rééﬁzﬁlon of HSP-70,

Vi abi | i ty was neasure

the follopdng ¥iudienwerd desighed antildxetitsd.were treated in RPM 1640
medi a containing 10% FBS and 1 ng/nL of IL-6. The

A. Inhihtégudf - @slgndhrg\mﬁlgﬂmrmhmmalohyl anltledi}g CN-T@\BQB MBRraased cell

st R e B e e BB S
[
i abrANEy b %%éfgggﬁéehgﬁage 'aer%d:@ﬁ;tmﬂ{ ﬁ%ﬁél?rﬁg'rr&cﬁ?ster MN) were
incubated %Hﬁﬂ &bﬁé@slﬁgcéﬂ%@nﬁﬁ%ﬁgggCﬁ Lor A0 ?‘hrg g&et r?i}%‘?"éiﬁfam“ for

otentl atés
24 and 4& chpum 1Fyr dfe It Fithemspibi s, Wéreﬁndﬁ)p&ﬂdﬁ e PRYRhENSE WST-1 (Roche

ells -1 ndependent RPM
Applied gﬁligce N&Bsé IHIQ) mﬁ%ﬁn‘é\&}ST linto a V\Pater soluble formazan salt by
viable cells was measured at an absorbance of 450 nM using an ELISA plate reader. Viability

was measured as percent viability relative to untreated cells. All cells were treated in RPMI
1640 media containing 10% FBS and 1 ng/mL of IL-6.

The results are shown graphically in Fig. 1 (values are the mean of quintuplicate
cultures; bars, SEM). Treatment of ANBL-6 and KAS-6 cells with CNTO 328 leads to a dose-
and time-dependent reduction in cell viability. KAS-6 cells were significantly more sensitive to
the effects of IL-6 inhibition than ANBL-6 cells.
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pre-incubated with 0.1 ncg/m (KAS-6) or 10 ntg/m
(ANBL-6 and RPM 8226) of the control antibody, F105,
W@rOOCRE@7328 for 24 hours, followed by co-i ncub@r/Usw06/061786

with either DVBO control or increasing concentrations

of bortezomb in the continued presence of F105 or

CNTO 328 for another 24 hours. For sequenci ng
experiments, ANBL-6 cells were treated with: 1) F105

or CNTO 328 for 24 hours followed by F105 or CNTO 328

. NP SRR BRI By Selionyeim EXiRe 5 28 Satront it Bofrogbetam myeloma

cells. concurrently for 24 hours (antibody + bortezom b), or
bortezomib at 5 nMfor 12 hours followed by FI 05 or

CNTO 328 ANGL- 8@@“63) r (@I dlh@%)??% R@%)(I)ve a)naye%ll celll es were

viabil1ty was assaye neasur e
pre-incimtederided i migal (KAS-6) et 0 incg/ml{ ANBI-6and RRMI $226) Af the control

d RPM .. 1640 nedi a nt a n 9
amibod 05 G EPHER P o4 Bl ey R Gtingar i efhef bifso
control ﬁidinbtéﬁﬁﬁ% cbResitrat@iMof Bb@erofieh Bahb @bnt@fuecANRseReedTH105 or CNTO

KAS-6 cells with CNTO 328 potentiated the cytotoxicit

328 for gpotherrA4chanis. Forasqupaning skpaineenth Y NBLioyells wsaaireated with: 1)

F105 o COHECATL B L AR 5 5L NS 2Pl s o

another@ndloBl)s (aﬁlﬁﬁ@y&g&odﬂezbmtbb X FhaneeCNTO 328 and liqtteﬁcf)mm 5 nM
e | L-6-independent nyel oma cell

concurrp@tin f%g g@ o‘flrﬁZﬁg} oéy + t@ma@ng % O& SRE Y b ke nM for 1|2 hours followed
by F105 ¥t NP Pt fhr 94 hHAK (6AR AR U;Ff%l&ﬂgg&@y%gﬁh&lﬁﬁd Wb A08HRd as

pre-treate vvlth rtezom b or
describ¢d dmtve dnd oeeumedant peycont viabiGNTIOlIBRE tamutrdadad c@ﬂ&nAﬂi cellanwere

e GO a0 T B P 3 G5 o
quintuplibdié Bilhiréy) beds, SEMG signal | ng with CNTO 328 enhances
bor t ezom b- medi at ed apoptosis of the IL-6-dependent

mul ti i
. K L A NP 2 pARBI ) e

cytotoxipity bf hrotgzeinil,ieaSeslonsfateNGC: sgmﬁoanttrh@ouon i odll viability relative to

ot 5 et B P Bl 1 T Aot e

the actlhﬂaéf BRREMHBSIn tRETIRE 88RPERIA mFBIAm RN dine, RPMI 8226 (panel C).
go- nucl eosones_(Roche Applied Science,

CNTO 3%‘?@4&% the cytptqylcatﬁd)f beivzemimogswhert ANBL-A celdere |pne-treated
with CRIBO PRIy, S ARy IR bR S A CYE0 e g

bortezofnin gihndontrfist) (DN & O FAhad3itihe adudtidhal effddt Mheh eel@l\t/ere pre-treated with
epres s the nean of triplicate cultures; bars,
bortezo@@ﬁ/ﬂp lgé}rrent of ANBL 6 and KAS-6 cells with CNTO 328
and baortezom b |l ed to_enhanced induction_of apopt 0Ssi s

C. Inhipiiop of Herowignaling Mith GIVEQ B8 enhankesharteapmihr-tngdiatedrfpoptosis of the
IL-6-de$Md@n§[?1§lt1ple myeloma cell lines, ANBL-6 and KAS-6.

ANBL-6 and KAS-6 cells were incubated with 10 mcg/ml (ANBL-6) or 1 mcg/ml
(KAS-6) of CNTO 328 or the control antibody, F105, for 8 (ANBL-6) to 12 (KAS-6) hours.
Apoptosis was determined using an ELISA-based assay that measures the presence of mono- and
oligo-nucleosomes (Roche Applied Science, Indianapolis, IN) and expressed as a fold increase in
apoptosis over DMSO and F105-treated controls. Cells were treated in RPMI 1640 media
containing 10% FBS and 1 ng/mL of IL-6 (Fig. 3 A and B, column height represents the mean

of triplicate cultures; bars, SEM).
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was not able to potentiate apoptosis in the
| L- 6-i ndependent nyeloma cell |ine RPM 8226 (data not
WG bwan§797d. CNTO 328 down-regul at es i nterl euki PEBUS2006/061786
signaling and attenuates bortezom b-nedi ated i nducti on
of anti-apoptotic MKP-1 and HSP-70 in ANBL-6 cells.
ANBL-6 cells were incubated with 10 ncg/m of CNTO 328
or the control antibody, F105, with or wthout
i ncreasi ng concentrations of bortezom b for 8 hours.

anal y e o SNRLPR BT KA i ath Kbt GimdTaeesmibyed o

enhance@.ﬁﬁdifcﬁoﬁ@ﬂéﬁ gﬂfs@t akBHtR BelRGF catedNBith Qﬁﬁ?ﬂﬁfgf@éﬂe\/ CNTO 328
was perfornmed on HSP-70 and MKP-1 i nmunobl ots.

was nOt“ﬂb]@dt) peisntiae apouspsisindhe Hs-6vindé¢pemienong2BnaectlltlinesR PMI 8226 (data
notshmgﬁamatl c decrease in downstream nediators of IL-6
Si gnal ing as denonstrated by a reduction in | evels of

D. NI B Rt R el <A G LG g AL s o plirabiib anegied
induction@®fehs-apbptoiORI{re1 2RAHSP-2NE ARBEPNE1R42/ 44 NAPK.

These data i ndi cate that bortezom b, interferes with

I L-6
L A 08 sty bgmlreNT Rl oy oo

antibody, 18 f witleor withdut bmc%momcmlanmf Hontgparhibdor ®hours. Cell

d 9 |
ysates Y5 plybaf Qi e 1o RuBR eI e 55 Bl ¥ i probed for
HSC-70a6tchMee pies pleciSIalink i tandy PRMBIRRSRHIOKYE 7 RimEBbn HSP 70 and

E. KNK437 enhances bortezom b- nedi at ed apopt osi s of
MKP-1 snpuneblatid HSF-1 +/ + MEF cells. ANBL-6 or MEF cells

(control and HSF-1 -/- gv\{ere i ncubated with either
DVBSO Ersairent oloANBhe$ eelts widh EOTERAE letlitwadrapiatic decrease in

downstig LSS of i 6 SR hOberdnelralifhy Hhed i aliRHER gL phospho-

p42/44 RINPIe 3 ieSpith-8FAT-3 grlg HNNRASE ihdteRRPPIRES 6f BOtREomib also
DMBO-treated controls. ANBL-6 cells were treated in

decreasqgpigyels alphosalp-aTAd n %ﬁdr@hﬂﬁ%@%%@%‘h%l Thegerdatagindicpteghat

boﬂezoig@ teI?er e r)%g @% ]gg'%ﬁ@%?%s& Ire écfﬁ{(ﬁ %&Z[ué}ea? O c%gg‘ne 2003, 22:

8386-9%i Fnihkimares CNWCX%&&terferdnlmiﬂebmzbnmmeataﬁsﬂ 1ﬁ@lmﬁoﬁs)tf $1SP-70
ofmpar, cont r.ol ed cells e enh t

and MKPe1 Bgus a&%@ﬁ% TRRACHY SR %{%&Ef@@?@e&w FYIRRE- |

transcnrgtionahfgéhvre@h@&ﬁhBeST@T Q%ﬁrﬁbexﬁfﬁg%h()?lagcd ﬁ[\SF B u ggesting

he increased activity o nbination i s due

E. KNK@%& 1 ufrf?ﬁ‘ U%I;ha%%ﬁa(%ggfs %%%ﬂ{%}ﬁ? RAPREEF cells.

Summrary o I'nation w
Bor t €£RM1 P or MEF cells (control and HSF-1 -/-) were incubated with either DMSO

control or increasing concentrations of bortezomib and KNK437 for 12 (ANBL-6) to 24 hours
(MEFs). Apoptosis was determined as described above and expressed as a fold increase in
apoptosis over DMSO-treated controls. ANBL-6 cells were treated in RPMI 1640 media
containing 10% FBS and 1 ng/mL of IL-6 (Fig. 5, columns, mean of triplicate cultures; bars,
SEM).

Treatment of ANBL-6 cells with KNK437 led to a significant increase in
bortezomib-mediated apoptosis compared with control treated cells. The enhancement of
bortezomib-mediated apoptosis was blunted in HSF-1 -/- MEFs relative to control MEFs (Fig.
6), suggesting that the increased activity of the combination is due to down-regulation of the heat

22



10

15

20

25

The 1L-6 neutralizing anti body CNTO 328 decreased
viability of the multiple nyeloma cell |ines ANBL-6

wW@rw7K#876 in a dose- and tine-dependent mannePCT/US2006/061786
Treat ment of ANBL-6 and KAS-6 cells with CNTO 328
potentiated the antinyel oma activity of bortezom b as
denonstrated by a reduction in cell viability and
enhancenent of apoptosis with the conbinati on conpared
with a control antibody and bortezom b. The

shock rantii _e?éil oma effect of CNTO 328 was di nm ni shed when
pggﬂlg & treated sequentially with bortezom b
f?aIfJo d by han the_reverse order,
Summary of resulis gf € N compninaiipn with Bortezemib; b to

PCI IIMPQ cred CA

down- req%grl ate inportant downstream nedi ators of IL-6

si gnalhen 6 Beutigliziag aniibedy ENTORAdertsasedivighalityed thegmultiple
i A- . ANBL - 6
myclom 391 DR ARBEC Rl RAS! Gl RREE AR il S8R el o

phosphe SRBLARRL S ARLRAS- PhR ARSI EHESTaldl e ans
myelomBacti&nostitortataibds dembagtal 8o aesHtn STV aBilaREnd

phospho-p42/ 44 MAPK | evels in a i )
enhancegisaE@APPRIOSS AU e Be Aorehinatiemererparqhwith gepptelentibeds and v

ol 1 ST 9 X $30 ADIASF OIS vs

sequentiakly with| bettemmib ffoldmwéd ypGPITQX 328 taBer #An dlnckesBe brder, perhaps due

creased -70 induction correlated with decregsed . )
fo the aﬁ%@(’%ﬁv‘mﬁlﬁg §%&%WWE%€ HRRPT Y BHISHRGR jaipis@t L signaling,
or by earlief if g on I rditlerSoPRE hEAIhEKGRbleth MWidhsdNKA37
enhanced the apoptotic activity of bortezomb, which
i N parkaRat SUENBP-6 bt EQ'S'—(S Lalistd ERGD $768ei4d Jfbwn—regulation
i nduction of the heat shock proteln response, as
of IL-6 signabimgias shovch byya trhasketlaietreasean phbephorRTABSend phogphotrde/44

ff |y bl unt ' F-1- [
MARK S BBt alss a¥ndes et ahowlorna 3 dha Pheswve D264 MAPK
levels inff @hcE@rafioh AepdAshieni@ler.t ransl ating the _
bortezom b/ O 328 conbination into clinical trials

and dend i8éB%eQ %&%ﬁg&ﬁ‘fﬁé bbb &%ﬁf@%‘é? @hd bortezomib was
~down-regul ating resistance to bortezomb (e.Qg.
associat¢chiitbidearessed borgBnilymadidred Jcc@indlakiBn Wharti-bsoptdtid HER-70 and

is: 1. AJmwthod.of.treatjng a.cancero i sqrder . or
MKP-1 Beerkise RSP aSoni S e RS e B ea ORBHPHTSaT-1 end
hyperph6§phpfiiges HsP=1adm ni steri ng a proteasone inhibitor in
conbination with an IL-6 antagonist. 2. The nethod

accorgefithehCofCARBM cland RAYY &dlistiith ki@ 32BhRGRE! & abﬁptotic

.. an antibody or a
activity of bortezomib, which in part was due to its ability to interfere with induction of the heat

shock protein response, as demonstrated by the fact that the increased apoptotic effect was

markedly blunted in HSF-1-negative mouse embryonic fibroblasts.

Taken together, the above data provide a rationale for translating the
bortezomib/CNTO 328 combination into clinical trials and devising other novel strategies aimed

at down-regulating resistance to bortezomib (e.g. inhibitors of HSP-70, MKP-1).

23



10

15

20

25

fragment thereof. 3. The nethod according to claim?2
in which the antibody is a nonocl onal antibody. 4. The

woredonoerdaccording to claim 2, in which the antP@DUS2006/061786

fragment binds to IL6. 5. The nethod according to
claim2 in which the anti body or fragnment binds to the
IL-6 receptor. 6. The nmethod according to clainms 3 or
4, in which the antibody fragnment is an Fab, Fab', or
F(ab')2 fragnment or derivative thereof. 7. The mnethod
according to claim3, in which the nonocl onal anti body
conpetes w th nonocl onal gntJ gdy cCLB8 for binding to
human 1L6. 8. The net hod ing to claim3, in

What is\WHi@Bd ishe nonocl onal anti body is adm ni stered

10.

11.

12.

. AQnetﬂ_{@

intravenously 9. The nmethod according to claim3, in
whi ch the nonocl onal antibody is adm nistered in the
anount of from0.01 ng/kg to 12.0 ng/ kg body wei ght.

of‘i'lleéatﬂiﬁ 2GRS Mot er Ok %ﬁﬁitgon in"h LR ﬁlgﬂ%ed of such
nonocl onal antibody Is adm nistered 1 n a bolus dose
frexitinemtewhibly campiises geiadmimtesag & panti¢asbme ynhitfifor il b@mbination with
rreﬁ'gad accarding to claim1, in which the manmal is a
Hutkah 2plaBPUHt . 12. The method according to claim 1 in
whi ch the profeasone inhibitor is selected fromthe
Jhs apsthasageerdmegioglamyle ihwhishithe Hep guigepusiis apantibody or a

L &ﬂ%&;}ﬁﬂnhi bitor bortezomib, PS-5 19 (IR -
1 55[]°- 1 - ( 1 - hydroxy - 2 -methyl propyl) - 4

ThRel sooftqing W flaim 2 2 yARRILE KAy 2; Eububiong! apibody.
RSN TRRIF T 2 SRS o TBLH g i s
@%gth%&(%h%hh l)’?rg ﬁ€ %{Il_l %vlﬁicthqlee grrlltlib%%y or fragment binds to the IL-6

fyéglgtaln- 2-yl carbonyl ) - 3- net hyl but - 3enyl )am de), MG 1
15, CEP1612 andMGl32. 13. The nmethod according to

I I . . ]
FhS D sBodtiine 1o S BF AR AP s ftobntcfis an Fab, Fab, or
B@EbY)2 fraginbnt drdleriTatevertidrbafd according to claim1, in
whi ch the cancerous disorder or condition is at | east
Dhemsthod ekestdingasclain B eiti vehiclathétreodcelosammibody bdr@petes with
I yrrpgobl astic leukema (ALL) 5BCell_T-cell or FAB ALL,
wenedona) @npbarty) L dibsion bndmgyto humapALe. myel ocyti ¢
| eukema (CM.), chronic |ynphocytic |eukema (CLL), .
¢ mythod|accerdipgdeciaim gyia) wigh thesnenrociapgbiznbibedy Mrdminigtered

Y0, Hodgki n' s di sease, a nalignant |ynphoma,
Lonh%g{ﬁ%yn' S

The method according to claim 3, in which the monoclonal antibody is administered in

the amount of from 0.01 mg/kg to 12.0 mg/kg body weight.

The method according to claim 3, in which the monoclonal antibody is administered in a

bolus dose followed by an infusion of said antibody.
The method according to claim 1, in which the mammal is a human patient.

The method according to claim 1 in which the proteasome inhibitor is selected from the
group consisting of the boronic acid dipeptide proteasome inhibitor bortezomib, PS—519
(IR - [1S,4R,58]] - 1 - (1 - hydroxy - 2 -methylpropyl) - 4 - propyl - 6 - oxa - 2 -

azabicyclo [3.2.1.] heptane-3,7-dione); clasto-lactacystin beta-lactone; lactacystin,
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| ynphoma, Burkitt's |ynphoma, multiple nyelona,
Kaposi's sarcomm, colorectal carcinonma, pancreatic

wa@avociosmn®m, renal cell carcinoma, prostatic cePCT/US2006/061786

13.

14.

15.

16.

17.

18.

19.

carci noma, nasopharyngeal carcinoma, malignant _

hi sti ocytosis, paraneoplastic syndrone/ hypercal cem a
of malignancy, solid tunors, adenocarci nonas,
sarcomas, and nalignant nmelanoma. 15. The nmethod
according to claim1 in which the anti-IL6 antagoni st
is adm ni stered sequentially, serially, or

POFRICHe MY RP3di(t hmehoxprloindenosas-aohilisucyl-D-leaey1-A-

: 80" TMEI P Q A& el in need
I{t?ﬁ%?gg}ﬁ@bgprl s%ig' agn‘élm S{og?-:tﬁtgfe{%giq@%\z ({r:gén ﬁdr?we%Y%
oxdmp-Grdtarbonyl)-8-methylbet asharaide)) MG 1167 CER16Nae MGab2.
anti body or fragnent thereof which prevents |IL6

THethatedd stoafingitodahi Nih WhcR W hrR R BhABAR the boronic acid
J&ch tors in an _amount effective to inhibit the growth
ep

F Brofeiseme infrbitos bagesnsids or preventing met ast ases
in a mammal conprising admnistering to the mammal in
Thsapailed 2csarding 1o daipy lgatn@ abihehe pdnichious disomleronaaidiivalis at least

i f t f. whi S L6 .
LB ol LR IE0RRL, LR BRSO 1k (a1, B
ceRCBpelbosFAB AL aittethy @il eeikieia (OVD) hedtic ABERE RSB Ekemia
' ai.d manmal . 18. A nethod of any of clains 3, 16 or
(M dlirania yRehogs bradrgmiay (L) geinyreel] leykgmie meyelodyplastic

MO, drafiotir 0ok o BT )
SHREORE (MDD o ArRioRRC HRlpki SHiCeS, Bty FhB Gy, non
hod gl sdympharha, Burkitiiplynpheme omaltipleningslemi [iJagfosi’s sarcoma,

fot sonme i nhibitor. in conbi natiorf wth an I L-6.
c§ ﬁ)tre‘,fgag Fpsonma, pancreatic carcinoma, renal cell carcinoma, prostatic cell

carcinoma, nasopharyngeal carcinoma, malignant histiocytosis, paraneoplastic
syndrome/hypercalcemia of malignancy, solid tumors, adenocarcinomas, sarcomas, and

malignant melanoma.

The method according to claim 1 in which the anti-IL6 antagonist is administered

sequentially, serially, or concurrently with the proteosome inhibitor.

A method for inhibiting tumor growth in a mammal in need thereof comprising
administering to the mammal in conjunction with a proteasome inhibitor, a monoclonal
antibody or fragment thereof which prevents IL6 activation of signaling through

membrane bound receptors in an amount effective to inhibit the growth of said tumor.

A method for preventing metastases in a mammal comprising administering to the
mammal in conjunction with a proteasome inhibitor, a monoclonal antibody or fragment
thereof which prevents IL6 activation of signaling through membrane bound receptors in

an amount effective to prevent metastases in said mammal.

A method of any of claims 3, 16 or 17 wherein the antibody is cCLBS or a fragment
thereof.

A method of treating an IL-6 related disorder or condition, in a mammal in need of such
treatment, which comprises co-administering a proteasome inhibitor in combination with

an IL.-6 antagonist.
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