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Combi nation therapy of a type Il anti-CD20 anti body
Wi th a proteasone inhibitor The present invention is

walreensmwas t o the use a type Il anti-CD20 anti bpdEPIN8/008919

t he manufacture of a nedicament for the treatnent of
cancer, especially of CD20 expressing cancers in

conbi nation wth a proteasone inhibitor. Background of
the Invention The CD20 nol ecul e (al so called human

B eSS LR SR bAERofle o

nol ecul ar wei ght of appr oxi mately 35 kD | ocated on
l&»[Besaamd invehtioe iBdirsatgahacthease @\mpeHt ameCDE0 aakibodylfor the

Sholura T f;6@@@,3&&7@3)%}geggygref&?%ggw EhE| 5 oo

fespredsingicanisers s erabimation gmtbaltmptemamﬁ iobikitef- B cel | s
from peripheral blood or |ynphoid organs and i's

PRkSEDSRE oftHel IRGerRBnl Y Pre-B cel | devel opnent and
rerral ns unt| plasma cell differentiation. CD20 is

t oth n cells.as || L t :
By R P e T R 0o
tdmgerQGP/BpSS) Es Ehydropbﬁblthdgknﬂhbrahy ppdteinasitl{ Nhilojecular weight

o ta%?ro%&’m%teg {s RCP ?oca%d on ;ﬁjeq?grtcp%(a@re @Jigﬁlfsrméyf‘%d(V%%ﬁﬁ)le, et

ematopol I C St

o) J.Bioln Shemt 2@4(&%)1@9&%) 11§82dr12%ﬂ aed Einftaldh DA §s albsEMBO J.
(78 33):{ gl%S) 7! 1F7el7§etD§b is fo{lmdldf‘ﬂmg Qhrfac%?lff%?e)ate(rlﬁﬁf’%% of B cells

n a car -ter 1 on
dromieriehy lﬁpaa? o NN pEaeBa 0 LRSS inggRak re-B cell
Tctb@elbgﬂ@hharﬂlf rebfirs ur@id blBme eéll dlﬂﬁieﬁtm\mdhh CIDm)tls pfesﬂtthﬁrboth

srhog'reqla SEZICI Li V\Eﬁl}é&}%&&lg &naﬂE ;’Icgetcl:l S]t)efc’r 1% 3:12&{\48 ex%réssed on

~cdreaer thah 98%oof B celh apnéiOdgknmhlyhmherrrae I(QHIA) éAyldgh@r,tK C., et
' 'ept ?%@ﬁt (%?15):@@8@) F@Zgﬂ Pﬁ%) %tlt & not: fogﬁd oﬁ%em?a olélcaﬂélﬂ(&ells,

act res tive R 1
(prgsﬂs)celbnsrre#a@ysm@ﬁelbher oHer r@rmakafsrs}s&iﬁe &5 nf- FraFt al, J,
a{mlﬂgn@]clgﬁz) @9@5)@73 @9).di ¢ residues, whereas only 2

are basic, i nd| cating that this region has a strong

Rﬁ’%gg a}gllovqec{ B‘?’H’&) U%H{em? HggBlg nk CC@BZ({) pE)otem is f cate%]j within
| the cpgplasii e &mgémﬂ thisgegip( spnirmsts frish dbatiof atlierB eallespecific

dﬁuﬁ'ifagéégt%étgltek Qi 59?@%3@ zgidcl%a fé ('g%ﬂgigg 01 -Sfréﬁocogﬁﬂatlblhty

conigens dase {1 ar ﬁschaméawblﬁh #?Yeow aélﬁ@lﬁ ﬁ'é‘l’rt (nteagieplasmiqregions
edf B3, 28J15,Galdl 16 Bhpehams, %gg(tibawkoilr&%my,mlera BXNSR 11

g(ﬁgﬁ%:c %{73%«%{%%;)}%? ‘tahse ﬁ\fst g{]tclar_boxy Oterarrrl]ltnla gr%lmeos acdlldg,fflr hit%cidic
residues, whereas only 2 are basic, indicating that this region has a strong net
negative charge. The GenBank Accession No. is NP-690605. It is thought that CD20
might be involved in regulating an early step(s) in the activation and differentiation
process of B cells (Tedder, T.F,, et al,, Eur. J. Immunol. 16 Issue 8 (1986) 881-887)
and could function as a calcium ion channel (Tedder, T.F., et al., J. Cell. Biochem.
14D (1990) 195).

There exist two different types of anti-CD20 antibodies differing significantly in
their mode of CD20 binding and biological activities (Cragg, M.S,, et al., Blood 103
(2004) 2738-2743; and Cragg, M.S,, et al., Blood, 101 (2003) 1045-1052). Type I

antibodies, as e.g. rituximab, are potent in complement mediated cytotoxicity,



10

15

20

their node of CD20 binding and bi ol ogi cal activities
(Cragg, MS., et al., Blood 103 (2004) 2738-2743; and

wW@e@ges3088 S., et al., Blood, 101 (2003) 1045- 1DGREP2008/008919

Type | antibodies, as e.g. rituximb, are potent in
conpl ement nedi at ed cyt ot oxi-Qi-ty, whereas type 11
anti bodies, as e.g. Tositunonmab (Bl), 11B8, AT80 or
humani zed B-Lyl antibodies, effectively initiate
tvetiegets tged 11 aeibblieyi @ ecpdpasembmdb{8hHdiB8.apOPA o5 hemanized
| C 1fa {d rLpe OSMI
ShiP) FBRBEECL "hechyy QHRLLE o B8 {41 JEHRURY" Eppalbdependent
apoptoSBRGthegomnicpmitavisphnsphay nneegosureTabl e 1. Tabl e
1: Properties of type | and type Il anti-CD20
affld BRGIngScolBiod SatfQt SREPRE, ad Sfpe B SH-ED20OarftibodRte are
mul ticatalytic proteinase conplex, is an unusually
rﬁ“ﬁﬁn?ﬁﬂegé‘t‘ﬂré]?le\}\ei ght conplex (26S) that is found in
both the cytoplasm and nucl eus of a wi de variety of
eukaryotic cell types. TheTpbleieasone is conprised of
the 20S cengral  cat tic . | atory
caps. The Q%rgp reretlgelsj gt’%’f’ &agg%@%a{ﬂe}%{%&]ﬁgﬁ% bégl?fﬁ end of
t he—26S—barret—shaped—conplex—and—regutatethe—entry
of | suhgpé Bams ODMQntBedieeNt rjal  cgpallynticCD20 entiBdiies19S

caps_play a role in the rec

haye bee%elqr(g[g%(g%igo . degradation tgl?/e i @Z@Sagith)é’n of

multipl e ecu the 8.|5 kDa pol ypept
ubfquitin (reviewed e.g, in |Copx, L .
Gol dbekegalize CDAR P IR afisi oclhen “é’g"(cigzg%% %otfff‘é’h‘%%

Voges—Db—Annu—Rev—Brochem—68—(1999)—1615-68—and
Ki $sé&h@¥asedACDC (ilgGlisotyjd)em Bilddcrédedd CBC((H)gGRB30type)
733-7'—?9) After facilitating th

ubi quj b ec f. hel suhBOCGdceiyity (i€1gtASsapye)
pr )nol%%gataggl”ﬁf#%%gilﬁ{g&@fest hie substrate ti|E)r otg(?iln as it
enters the central catalytic| core, The 26S prot easone
i s|hi ghl YulkBiserssBaalol uti onari 1 §¢ %S‘%PW&‘%@Hacﬂ%’und
I nratt—eukaryotit celts—studi T ' :
t o] 1. 0%fmaéthpicaggragationot ei n| | °HINEELROABHBSAGHEEation
The in haoth the cytoplasm
anfl Apopsis inductieh lupon staggresit | iepng cellideath rvhiction wethpyt
bolh of theselidongpartments ([Tanaka, Kcroselinkipng J,
Cell Physiol. 139 (1989) 34-41; Ansterdam A., et al.,
Proc. Natl. Acad. Sci. USA 90 (1993) 99-103. Early .
sthedaSroteasames, plsetrefagedio asche muticakalytifepropranase epmplex, is an

fiMBuslly High fiMlecRI@WRAhY EdiBpRE (266) tha@$s fo8AE th BSthAkE 8kEslasm

with a diStinct conponent of .the conmplex (WIk, S., .

2 TSR i TN EHEHE CleTpeFo 503 Prplepatipg omprised

Vil thie 26S cermndl caxalyaissdeoire adl twd 19S regulatory caps. The 19S regulatory
caps are found at each end of the 20S barrel-shaped complex and regulate the entry

h
T

of substrates into the central catalytic core. The 19S caps play a role in the
recognition of substrates that have been targeted for degradation by the addition of
multiple molecules of the 8.5 kDa polypeptide ubiquitin (reviewed e.g. in Coux, O.,
Tanaka, K. and Goldberg, A., Ann. Rev. Biochem. 65 (1996) 801-847; Voges, D.,
Annu Rev Biochem. 68 (1999) 1015-68 and Kisselev, A.L., et al., Chem Biol Vol. 8
(8) (2001) 739-758). After facilitating the removal of the ubiquitin molecules from
the substrate, the 19S cap promotes the unfolding of the substrate protein as it

enters the central catalytic core.
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Neurochem 40 (1983) 842-849; Olowski, M, and WIKk,
S., Biochem Biophys. Res. Comm 101 (1981) 814-822).

Wab@opsaode maj or activities are simlar in speCT/ERI008008919

to chynmotrypsin, pepsin and peptidyl gl utanyl

pepti dase. The two ot her act.i3vities described exhibit

a preference for cleavage of peptide bonds on the
carboxyl side of branched chain am no acids and toward
pﬂm mﬂsthmMSmbet hizhly sdroetved redlntioarily,aiavarg beenafoiind in all

137 T:lls%u 1%?8@ %Féfs&)hyt talt%hLéJ]t%%(BO %9&%9(0&9gpotelhtm tlssue

teasone
ebarn@geyls@sdﬁecl proteaseot 2as beesl;fgtl@mri hotdl the GYﬁOﬁlatsmean Aucleus

p&f%ﬁ&'s %ge&u%ﬁé H}’?ﬁ%nﬁ%ﬁ% ibB3th §Otheddi RIRPIEEId Ul Ahka, K., et

functi on di vi sion, antigen proce
Lohal 1 Gl BBrHoldbay GRE1 SEHbr Aopeidsin A oth e GF9e. YAk dhead Si.
SUSA 9g$1gy3999)ngge| ns, transcription factors and
cyclins (G echanover, A, Cell 79 (1994) 13-21;

l\gﬂﬁ'??‘i‘eg qn ghe(%%a%h% %6 jff)) %ﬁh}g&% on (gl'fh/g ifferent proteolytic

pactivitis,craeh pdsagisted vkidya dotiacti qmnt;iwemtr ofcthk youhplpxd ik, $n and
{)ﬂS?G?lL,' R, F' ehﬁ%ﬁglil)leﬁpr(g%(ﬁsﬁzng’f \Ivhﬁ §e|lml1d @r@dv@skl, M., J

onal studies

dlémms mt@dl?Mt84aTS§Pu9tlpwﬂ<l1M an?%soﬁl%ine@u&@hys Res.

180880851 e8PHs U8y Hashe Bred ﬁﬂﬁﬁ%tlﬁﬂ@s\lﬁbtsﬁmﬂﬁSHkbéclﬁdity to
arrest, in cellulargpgc%géfera |oncf a,P i na |Ii“y

S IE P PEPHE  ans) BEPTEIMETYh eRliqAsF- ol hio W pgher actvities

pd@ttiesionhibita pefdregredot Hedvhgy ofpmepade Bondsadn thie.carbdxyl side of

g%rﬁ]ﬁ}%e@c%am a2 03 (aé%? 9)1d }Q%gé e%t@c?etaoeorn%§§9%9n Ll%ri cl}am neutral

tee-on Prot anuar
(2r9w)arids TRowhls M., B1h¢hﬂm1$to)h2%ﬁ‘19?®e10é8%t2%)sorre may be

useful in the treatnent of diseases resulting from
am‘{ ﬁ@ﬁtweﬂ %Ldablthv,a St rﬂhé pHoReaSHE B Smajbi Qx@ah?sﬁfs&%ﬁll $Hateolytic

that upiq i n-nedi at pr ot easonal rot ol

asyetem V‘c‘!ﬁ‘l"eﬁs &1 the profep ﬁcRan“Q/VéZtYP Sﬁe'atf‘ % E% él"gae‘aﬁ/‘n““’“s
esehokad eell cdivisioaalahyigdy proesdsg anfl thehidbgradatmondiof eshbetelived
I\ﬁf\l\@apoégﬂsr eerlrcl)g SRR oﬁl%rgrg’%)ttélgp Pranstcfigtlﬁg t fa\é&)r% o8 oglc:lms

s proteasone-
10B¢chahevarnAct Calle 7Hr( €240 sigs2 hfPaNFklEllL Y. h,déamd(brp J$ Keoldberg,

pﬁs(lcﬁﬁlsl\ﬂgmf‘ag{ m @ell%&%é@@%@@@ Singe AR Iﬁbﬁhﬂﬁﬁe ﬂ)lgysten?ey role

cyt osol i_nactive e ound tqg th
ptighe PreriyeergdAiael SERMAITNECRS DRREFSRER 8 83? T G AL Pplays
i zﬂir(ﬂé i del divi§ien AdHigbnad grud s Hmynmlté‘chthhe@ﬁ&phen tilieny one of

t nmedi at ed,.d t f

LGP B e TR b e MR IR vt i
_cgeﬂlulalr peolifymatihe sirsinhiasbibyet ddgsee\pedteing, aso argge&tyxgof role for
'I\ﬁ%gill 4 ag{evmac@ﬁi wutﬁﬂuwﬁazr diseap @sol. Al dhvz%%'(‘i’ﬁb(ﬁf16604-

ess nt | al or  angdl ogenesi s an
ekpdeBsynam, dnt. Sgemiténe o Peiaplsys Nawa Leress demragy, 1-2 (1994)).

PTREERSOMHRibiNBA B LR Srot@Yomk $aytRVi@efill i tHeYtréddment of diseases

resulting from aberrant cell division like cancers.

The observation that ubiquitin-mediated proteasomal proteolysis plays a critical
role in the activation of NFkB could be exploited clinically by the use of inhibitors
directed toward the proteasome. Formation of the active form of NFkB requires

proteasome-mediated proteolysis of p 105, the inactive precursos of NFkB.
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the treatnment of di seases associated with the vascul ar
system There exist various proteasone inhibitors as

waele@enserl e.g. in Kisselev, A L., et al., ChePeBEP1008/008919

Vol. 8 (8) (2001) 739-758, WD 2004/ 004749 and

Joazeiro, C, et al., Cancer4Res. 66 (16) (2006)

7840- 7842, which all have the sane property of

i nhibiting 26S proteasone activity. Such proteasone

i Inheididittomy; shei prokesskel forterf MIFKBa(pé5(p50p esphbiniéinkel invtht icytosol as

alﬁclgéf}.fv pC%%[#I &Lgf% %% érsll( Fltgr W& ’Ilé%%%(uﬁgﬁgwiﬁa]cﬁvate

dﬁFlm:bBH)Itlatp@oﬁmde;neb@g(wbweh c(hele@ds tesb pratedspme- medlated
dde%YanEQ&P%??IEB’CAB'horQ{aI SREXAHH O NIS! fonaivty 8y Rt stm])gnon of

ptide vinyl sulfones non-
crakakiaR SYpEhesis tabged %baFrvﬁfé)srbwarmtﬂ@?mf@mwatewa infectious-2

S(ﬂkda&@sﬂéﬁv@fﬂ)ﬂ of NFUBi$ Mad esentlab€dramygiigkiesBrand for expression of

t t
et e talS R kTR Goleavame e iy s By iy i
(tha triéhtesemlt of discAsds.assoetatal with Gleensddlolsysvoh. 8 (8)
(2001) 739- 758, WD 2004/ 004749 and Joazeiro, ,

ai"he're gﬂgﬁc\%rrloggg ot@ggn%q}lh&)i?tgﬁ@s d%g&ﬁan%%Xn K%@BL\?%K' et al.,

em a Researc

o‘émlBé@lsVPh 8\/i8) r(@0Qa i 301 A8, WP 3084 De4 é’Pfaé’@t ]é)a%ﬁ“o’ C., etal,
bodricer WE. bs@r(@la)r i(2006) N®AQ-7843,yRRich @ANtHavCRRO samt i frogrty of

185. des
Bt e St ST ek aroEeneh woETGRE i
rd.g.peptidgbdandtias suyk ho phsijeraddhgdesi (a. gVM(EIiSZaNtG]lIS ORB-1615

ROESDr ol DRORIR: (RO Ao B Hps SHITBE DA peprice

BPOKYICBRES 401 mmw«ymfcm, Mrﬁwﬁ@afﬂur @r eFfoxgmugy deraWélr\rﬁ PR-

fpr t(li}e?éﬂtﬁi%tﬂﬁﬁ suftbn&GORY;, QA PSHdNBos-paSEde ddtivatives such as
S@rﬁl na 2 a_prot easgrre i'nhi bitaor., The i nyentiaon
f

FRPTARHHr s dNP{RES Y es2 flosé)of%'élel A glsrivatespyctacystin or
ﬂﬁ&tb@@ﬁixy d@ﬂfativb&‘(d’@ﬁhfst@qhubq’sﬁﬁ 1alabiele Cammrdlidkpor P§S19) (in

Lg‘g’{iﬁgﬂa . BRbincR Sl fse{é)ggo&)%b%% 2004/004749 and

I'na t'h~a “ptr ot easone
|I|mhzdmot or, ePsleCanedn|Res. éé(k6);62@ﬂ6é5&4ﬂ’ré842hh| bi tor has an
| C50 of the anti-proteasone inhibitory activity of 5

L OewhigsSs;, P Elefl?éuﬁpxlnYa R&deGrchYyae(2obe pmidi-— %Odéaxtllbé@quwtro
hasarat|00 |n|nngaC|t|eSt0

Raj
cadditéve( aiteroxio e}fm “dehorzomnb ndy 56wfllma§nta. b 1Hk-CD20
%itibbﬂﬂW@@g‘[MI edall, .etikenbix) IBa(Q00$) 17931 850ddcrihe thi®effects of the

{J (rx)'le E)e bb1¥1at10n gortezomlgShtummab ancli an cyglgpl?c;sle)flae&n%yix v(i)t'rcé)1r and

in one mantle cell lymphoma xenograft model.

Summary of the Invention

The invention comprises the use of a type II anti-CD20 antibody for the
manufacture of a medicament for the treatment of CD20 expressing cancer in

combination with a proteasome inhibitor.

The invention further comprises the use of a type II anti-CD20 antibody for the
manufacture of a medicament for the treatment of a patient suffering from a CD20

expressing cancer in combination with a proteasome inhibitor.
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Preferably said type Il anti-CD20 antibody is a
humani zed B-Lyl antibody. Preferably said type |

w@niovAs020 anti body has increased anti body deprCEP1008/008919

cellular cytotoxicity (ADCC). Preferably said

proteasonme inhibitor is selested fromthe group

consi sting of peptide al dehydes, peptide boronates,
pepti de epoxyket ones, or salinosporam de A Detailed
Dysferabpt sachpwteasdrae imhikiter low aTHE5@ ef the'aakit protrdgome inhibitory

: S he.various forns of antibodies including
%ﬁﬁaﬁng%yﬁalﬁlﬁﬁnited to whol e anti bodi es, hunan
anti bodi es hunanlzed anti bodi es and genetlcal
dinglernbbr werl bieilhaai€d>0 xtibodhdes 8 matio ahihegoatiag capacities to
cmngﬁ foinC R@}ti‘tdemf)‘@}ﬁ“ﬁl@l\]otf @mg’%)n @ﬂtsaxﬂnfylp@qqil Aifti- @@zwaddubody
as rag nt.s of su nti podi es a n
EREREEI SRremt BF 07, P dEes R R0 P RaC UfoeAtd gl more
qn&ﬂ%ﬂwﬂmaﬁOSThe terns "nonocl onal anti body" or
“nmonocl onal anti body conposition" as used herein refer
t if !
e RBLERE! bt B B2 wipekyI0R i RPLEb F1BARE, |
nonocl onal anti body" refers to antibodies dlsplayln
Srafgrabhpistidi frge et CPRP yaniibpen haaviacrgaser atitbodp odependent

censhARkotoRRitpsDAEN)] ved from human gerniine
|nnunoglobulln sequences. | n one enbodi ment, the hunan

nal..anti bodi es. bri do
WP RroPharidae e apfegal i e dad WaneyBmogsising of
neeptitie atdeh)ales, peptidebgonates, peptidparposykrbues, orhsaluicsgoramide A.
genome conprising a human heavy chain transgene and a

I nabsaeae fused to an immortalized
%ﬁiﬂké}ﬂ%i pl bpggﬁ ysg Il anti-CD20 antibody is a

monocl onal t body The term "chi ner antj body" .

r Eredprn ¢ @@03&5 P BRATses e vBAeNs eaﬁiﬁé %ﬂtﬂ%@alés {P&quar&ﬂ Rt not

regigolmited o ,wHolahtitehdi@ghaman falhﬂhbdheﬁ ewind2daintibodies and

ecl.eg and at rti t
Brral FPonracdirver Bt MegpRatod sfBRRUE chlrffhubodies
prrepesrebinbyt amdwixs rea rwellDNATagaadm qﬁsz;h acrmbnénes @s long as the
aéﬂtafa*aféﬂjls&cc' 18 El%&s'a@&)ra F§hY aiBVf}MO% Efi‘eg'r&gm@ﬂgﬂe terms

human const'an regron a esp eci al referred
rAneEioRaREIDEHY Tt TeonasionBo bed )éF‘émPﬂ%é“‘ﬁﬂ "ceed pgrein refer

a%Ps §&§aﬂlmogit;bbu |r|ﬂo%&|ﬂ@§ oﬁQJTPﬂh ki mguw\béaaegfmpusmon
enco | ne | opul 1 r| a r,,e

ﬁ&ﬁ gﬁ@ﬁ& éﬁEB %ﬁnﬁwnp oépggﬁf ﬁsFﬁd?“mOdws
rdigployisg a Glrigbe bfm:hm@ spa‘aﬁ'cd:tlyiwﬂ’ach maemwdmwe esd constant regions

s i 0 I :

N
chahygsdnfmoneddnsl anfibadies are produced by a hybridoma which includes a
B cell obtained from a transgenic non-human animal, e.g. a transgenic mouse,

having a genome comprising a human heavy chain transgene and a light human

chain transgene fused to an immortalized cell.
Preferably said type II anti-CD20 antibody is a monoclonal antibody.

The term "chimeric antibody" refers to a monoclonal antibody comprising a
variable region, i.e., binding region, from one source or species and at least a
portion of a constant region derived from a different source or species, usually

prepared by recombinant DNA techniques. Chimeric antibodies comprising a
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original antibody. Such "chinmeric" antibodies are also
referred to as "class-switched anti bodi es." Mt hods

wo 2009f0539881ci ng chi neric anti bodi es i nvol ve conREREP2908008919

reconbi nant DNA and gene transfection techni ques now
well known in the art. See, -6.-g., Mrrison, S. L., et

al., Proc. Natl. Acad Sci. USA 8 1 (1984) 6851-6855;

US 5, 202, 238 and US 5, 204, 244. The term "humani zed
antrifxody{ableategion and aantrnirodimsint negidri ok espreially prefowed Such

huri SRR ?Er%gf rid Mt BBHRS g}ep]fhg %If)é?(ﬁ&? 9 §xpr£:s(;’%)m{:h%glgglobulm

been 1o 0O conpri se I MMunNo
@enes fcorepensmg shd fSﬁg,m@lyS enceding amaging omtrnanogi@ yliye variable

%ISHJ aﬁ&nﬁl‘?@ Qké}g%tg ané}t{]ggthﬁferﬁﬁsig{rﬁgn in”?(fhtstafn@l regions.
CDR | regi on ot a
e oA %@‘ng%?@mst ﬁ’éCO“FRﬂ%g‘ﬁm@’e aPIEP0 dyvention are
IBEse 1ﬁ véhich fRe@tdISBAKubClass h&tbeah modiaddusrechdanged #SB&hat of the

CTo] oSS0t el AP Erie s CER Gty Fagpbitehed

tamtlbbdxsse" Methederfor pyodeing: rbiserice enighridiésn grvolve conventlonal

Y R e

iSsei qig-eMiudisem $-heletide Bioci Dati ééadngﬂh HgAvEl (Easte 6&%6855

CI%]%@Z‘%SVQ{JIIQS‘% 20gpiyed from human germine
[ mTunogI obul i n sequences. Human anti bodi es are

TS S et T g e
"2@6@1}6:1&681{8)7 dterrBasiggiregions UCIDR )dive beagypdifiedemcomprise the
0% ol bty A L RS o o
ct@s«tmlmedmoalqbelmelmamfersd embodiment) a muqmerCQjS iigra ed into
Bhoraafanekk reggbx{ gpg)g)lm%g%nﬁggdy ttherep S the ”}ﬁﬁﬁ{mtéalad'ﬂtlbody "

human anti b as u herei'n, is_inten

901 LRk Sh Ak ORI 0oL ROAS) 328 351 B berger, M.S. et
expNasged14 1 esH) 5870 Padtatkely prefeced A Racdrrespaid to those
ﬁg%%&a%e%gegg%@esg freq.rolgrcl)lrznlantéﬁ%aenalm rrlré]legs( rﬁg?ed Gbeolvle f%y Cclﬂ{rﬂgr%ca and
itsfuncaorsd eniilbodier  human i munogl obul | n genes or

anti bodi es expressed using a reconbi nant expression

Vel Rfmt "}ﬁﬂﬁzfnegﬁt@l%dym 8 aselaol@érel%elﬁ intéiteld foehRMdeNAMbodies
uman antj bodi es. have vari a %ant ons
Vingedva Bl niftfan CoRYHAL nréguommﬁs@mﬂ TOR séa%@ﬁce&?rmlme

nﬂmaur(rjc%wtfuaﬂgseﬂue‘méynmm@ i etydids nan velMtrawn dntthd edieast the

accor di t.g the nventi bnube edt g. kN

O DL ARe S Ay sk HIE B PERETY B TR S nEREE] Bicn"s oo

SEtaTnL ddased onrsech/kecandlo\gk, htegarom;tlhifdletsmgametcmmahamiety of

A01geRAh B8 RESGEIBERGHS dftRkmanUHHbS dRE bVBH ekdPlk described

in Kellermann, S. A., et al., Curr Opin Biotechnol. 13 (2002) 593-597.

The term "recombinant human antibody", as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies isolated from a host cell such as a NSO or CHO cell or
from an animal (e.g. a mouse) that is transgenic for human immunoglobulin genes
or antibodies expressed using a recombinant expression vector transfected into a
host cell. Such recombinant human antibodies have variable and constant regions
derived from human germline immunoglobulin sequences in a rearranged form.

The recombinant human antibodies according to the invention have been subjected
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and related to human germine VH and VL sequences, nay
not naturally exist within the hunan antibody germiine

- WO epeswss e |n vivo. As used herein, "specifi ceCT/EP2008/008919

bi ndi ng" or "binds specifically to" refers to an

anti body specifically binding-to the CD20 anti gen.
Preferably the binding affinity is of KDvalue of 10 8
nol/1 or |ower, preferably 10 9 nol/1 or |lower (e.g.

10 it Ofl\m‘)do/xﬂaﬁC hypeenyaederBhisytheiantina akid-seqhienee0bf the VIHD and

r?llr r?ﬁu%ns (]chmgefc(omtghan Oan}%ﬁggL / %e) se I&e egh'pag, WHile derlved from

ermne

Mhr%ecsmmmndgqmmeza\fﬁl anglj ¥L (seqvgenca, aear e(w mtuoaily exist
%ﬁn?ﬁ@ﬁ&%ﬁ 5‘19[1&? t%rml-l_lli"@r Ehdire MUV € acid

nol ecul e", as use rein s i ntended to include DNA
nnlecgles

o558 ey reonrURGUGoIBE ok B-per Hrad0" S (o oh antibody

gdp@&ﬁfa’:lll?'andlﬁg Gl @Dlit) atgad Pﬂﬂ&abﬂ}hﬁg b@nﬂi’iﬁg aﬁ‘lﬁ‘uty is of KD-
ar e, .not. i nvol v, In

0 TR ln P Sre BDLIE allup gyl e 4" Fob). more

afrefectbly withncKDevadud #DTC,” roditpdrdownat (dg. @i hgnoldAhdhe binding

%ﬁl‘t}’ %@ter%?{?d%{hea gtgxg%alqg b}l@ﬁ?%és?% uched R réiablot analysis

varia a heavy c n
((‘ﬂg) ﬁlaa@feﬂ)sefd P expregrintosells each of the pair of Iight
and heavy chains which is involved directly in binding

t'hl@e it hadleid acitl hﬁoféﬂ&l'b geR. uséd heel@npisnatedlded as i 1ﬂﬂb&e DNA

n l i d chal s. have the sane gener
e SRR Ak e RS r SaLeru g S randed or
(dd)ble-aerinalag, bMps&fembbruedmdﬂe—mrmdnﬁw&. conserved,
connected by three "hypervariabl e regions” (or

GPKQO'C%HBEB@Hb&XmgeL rr%tni'no vgcﬁgirgﬁﬁ/ inChiRain t_ﬁgeantlbody to an
eet co t'’he

f ramewor I ons ado nf or mat’i on and

CIXgemiyit fEt mVPldeﬁésn égﬁ gHedtomrnchen Akt camplsaient éandmg»
The1 ©DBs. i n each chain are held in their
three di mensi onal structure by the franemork regions

d f t th th
F SREREABPRal AL LR B ST RRA Rt TR Foen o 2
cllmam cIGDREV Hegdsoned bérain denptes tem]_ubfahé pair nﬁbglttanﬂ hewlyechains
I‘thttif’?zl n'le‘%cngH§aﬁrcl'nfﬂlﬁﬂﬁlﬁ/t gﬁﬂ:}’]otdy t?fthé Qx?tlg%ﬂt Tppgbﬁﬁms of

accor e I'nventi o ore prOVI
fwehl@rhlbmrebg tofndt rravy shaipg ffl@)‘ﬁf thrame egepgral structure and each

Mﬁﬁhvedm@bdee fbﬁlglfﬂﬁnevﬂfrk '@ | &8idns bslvmi;lenﬂaqﬁél{ctes Qe G/ﬁlde]y
an antég when us V\}1e|n re r to the an1 no aci

FREPYRL BIERCdnbY DOUSF WAYRSHIRES EBORI e PBP Eindhtarity
ah#hgﬁnm@nqgomchmhe’Hyﬂbnnammtbbgom&nﬁapnabampﬂuseﬁnnmnon
AN P P rglgf koq}illel%of)sr c,o(mnecting the b-sheet structure. The CDRs in each

chain are held in their three-dimensional structure by the framework regions and
form together with the CDRs from the other chain the antigen binding site. The
antibody heavy and light chain CDR3 regions play a particularly important role in
the binding specificity/affinity of the antibodies according to the invention and

therefore provide a further object of the invention.

The terms "hypervariable region" or "antigen-binding portion of an antibody" when
used herein refer to the amino acid residues of an antibody which are responsible
for antigen-binding. The hypervariable region comprises amino acid residues from

the "complementarity determining regions" or "CDRs". "Framework" or "FR"
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t he "conpl enent arl ty determ ning regions" or "CDRs".
"Framewor k" or "FR'regions are those variable domain

WO 299083930t her than the hypervari abl e regi on reci/apz988/008919

as herein defined. Therefore, the |ight and heavy

chains of an antibody conprige fromN to Ctermnus

the domains FRI, CDR, FR2, CDR2, FR3, CDR3, and FR4.
Especially, CDR3 of the heavy chain is the region

vrbglehs aenthidsb wadsblankimdin regiohg@rhddi thdh e Hypetvariablé&Region

l%frgfz}s rel%lec{gﬁégzti nﬁg og:e?rtflj thtt rg\te H%avﬁtc‘?i 1%@ q*an antibody
Fhootparnsnﬁroof Nt mrﬁft@trolguusaie domaneER1, CBIPnI ER2, @DBB; IR3, CDR3,
E;!%%h FRY, o g%eﬁﬁﬂf CIBR& Io ARl hé:}lﬁ%ﬁ LﬂJFSQﬁe ldﬂe@h&f? contributes most

& ose r e dues froma
tﬁ;ﬂpégvabnndmge Dé?o@ FR Figgionsra7g delermined afprdiogdp the standard

afdfn g ofaKaﬂ)aUSl?ﬂ Ieﬂfalsrséa;aelg@mak?r&efrnelom,lmﬂdadwg@&amiﬁerest

a sof ar and eci es h
op 5 e iR o e I REELES bR fRugtas, MB 1991)
el @sthest redidwss|ficsn b Flaypetaciabld lodp'h t he CD20 gene.
Bi ndi ng of an anti body of the invention to the CD20

aﬂjie ge%ﬂisn%ﬁ}' earIcrl bgbl AI‘R 3191: apeehLe%l %E%MK%QD, and

., a tuno Ct I vat i
hclulde agp |vmsanatx pﬁ@ggnh gnd:@quﬁﬁwrml@gﬁr obhumar (JP20whish are
Hathily fe%ﬂe%\éﬁ% JEﬁQ Ranirs @'ﬁprec@@c‘l lond&eat hx‘aﬂ@[@&%&)s&lﬂl the CD20

|nduct|on nony ns of 20,
rE8EgRINZE lrant h'éﬂ?ﬁth of el 0t R b Siigep gapdiate the
Qulidg &F- &eylmeh@@ysﬁxﬁg SJIDZ‘Oa@eg aattugen cBll) by eénactiGatiBp8H20. The

CD20 baod
58NE‘Pﬁ Or%qhv é‘FE} . ed(ﬁrelzsgm %?(Pnbag aoyccntlrh nt0I ¢ %rymor%ccgfotj}lg fglgowmg
spediahisoal Csll cﬂeat}@m@tam indeetioDépd almryooﬁDﬁ ndi ng

properties and biol ogical activities of anti-CD20

t !
ﬁ}&?ggﬂ% §§Cb?§ piesere&;g%ozeanﬁ Hgket, ihWRdd Bngﬁég{)fﬁggﬁggmmzo
, et al

fBléthD’Eetstf i igen Eééﬁﬁdx%épé%%éﬂ%gﬁ
BI ood 103 (2004) 2738-2743; and Cragg, MS., et al.
Bligeo brih01anti20D3) ah6iBbd ¥ 0s2ordieg td ald env2nfiabliead: antlbody that
%218 4 gelgl fallgltotgﬁ;z%ear tl?nlg 6%{)%Sdm o%%éﬁc% S:gép(ip%mésggg@%glcal
aemﬂlwbl@dyof agtit¢Held amduéh@fmbiihnc@lﬂéo ammhgen, twypEpes frrnti-CD20

tr%?fﬁghfoe% T ggz%p@ﬂtdnbﬂ)@DZ@ @ﬁ‘tllﬁﬁhé‘sb aspbd disghshbd @ccordmg

apaci ties
((RoRi0M SOt AP0 300N 36 B 28 BeR M Sortbal-aood
tmu(a@muomsblosﬁweeetm&jl anti - CD20 anti bodi es have a
ratio of the binding capacities to CD20 on Raji cells
(ATCC- No. CCL-86) of said anti-CD20 anti body conpared
to rituximb
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of 0.3 to 0.6, preferably of 0.35 to 0.55, nore
preferably 0.4 to 0.5. Exanples of such type II

WQRpAEDZO anti bodi es include e.g. tositunomabPCBEP2008/008919

| g&2a), humani zed B-Lyl antibody I1gd (a chineric
humani zed 1gd anti body as digscl osed in WO

2005/ 044859), 11B8 Igd (as disclosed in WO

2004/ 035607), and AT80 Igd . Preferably said type |1
anti-CD20 anti body is a nolisbdk@nal anti body that binds

i scl osed 1 H DS D005 B AR Oy (o

a Lub_udu es—t+ha—contrast—tothetype—t+H—antibodies—have
a rati eypdl ddﬁﬁCDlzodnﬁlgodieqaaci tli es type GRBi-CD2Rahtibodies
cells (AT(‘,(‘- No._ CCL- Rﬁ\ saild anti1 -CD20 anti hnrl\/

conpar ed qldw@%ﬁlgacf O 8 to 1.2, r@bﬁlﬁm%gg

to 1.1. npl es h typel|l anti 20 ant i

i ncl ude e. r|tUX|na 1F5 1 g&
Priess, lexcplize %@2%0 ip1 F%d 69/|2 ?fo%‘gﬁ(g g)q@d rafts

I Il_f'\l\f\f\
ECACC—hybridoma)—2C6Hg&—(as disctosed—nm WO

2005/ 136849 CDERE 1GBisobge) di gc| dBedanet QDCAMIAG0E566E)
and W0 2005/103081) and 2H7 1dd ¢ - ;

2008 BB IR 0T, |l CADIOS EapanG S

antibodi es conpared to rituxinab” 1s 1ed by
difect 5 FihbindmesaPas¥ence ndasur eﬁé‘ﬂ‘{ 55 %‘Ha“ty

f | porescence— i ntensities (MF)[Ts_neasured) using-sai d
an[t i - CD2Bloanitypioaygregatiptigat ed |wi t HICEsT B%OFYiPtq}SgB’f?ﬁﬁlon
copnjugated with Cy5 in a FACSArray (Becton Dickinson)

wi | h Rapptosielnduciam a@NpcroseL - §6)Strang celbdenth hadudtion without
Exianpl e No. 2 linksmg cal cul at ed |as f ol | owsrosRéinkimgof t he

bi ndi ng capacities to CD20 on Raji cells (ATCC No.
CCL-86) = MFI (Cy5-anti- CD20 anti bod Cy5- | abeling
r@n¢ essemyed proparyxeinby I and twel\lﬂ:lapgy@% ¢ pridbqdyep theiy Brode of

| R8s "Oh &2t R(1QAA-tyg i anti-EDZ2O aﬁ‘t‘iﬁdcﬂ'Q‘aM)oe Mksifisd by¢he ratio
e

2 e birled EHmWsn A CORE IRl Aay b NanEL Lo atatdants

peED20rehitssdyeoaipatddadyitudiyabeal |y said type ||
anti-CD20 antibody has a ratio of the binding

oLt d Eeglgaﬁl ?%%Bg{;dlggmalvg thJl tﬁl?‘r;%d\p ca?%figs@o @1520 on
rRa)umllﬁébTGE -§o.3CEL-80) of said émteﬁﬂﬂ%ﬂr@ gdy e@mparsd to pippg@mab

p&ﬁf ?fcﬂpg,}i}rgfeéggpof% P tol()rBSarrR)r@FFe'ferrﬁgy eakedisTeRimplal 8f such
tygg III Iantaln(tlll)z_o antlbocpes 1nclude eg toseltru?nomab (B1 IgG2a), humanized
B-Lyl antibody IgGl (a chimeric humanized IgGl antibody as disclosed in
WO 2005/044859), 11B8 1gG1 (as disclosed in WO 2004/035607), and AT80 IgGl.
Preferably said type II anti-CD20 antibody is a monoclonal antibody that binds to

the same epitope as humanized B-Ly1 antibody (as disclosed in WO 2005/044859).

Type I anti-CD20 antibodies in contrast to the type II antibodies have a ratio of the
binding capacities to CD20 on Raji cells (ATCC-No. CCL-86) of said anti-CD20
antibody compared to rituximab of 0.8 to 1.2, preferably of 0.9 to 1.1. Examples of
such type I anti-CD20 antibodies include e.g. rituximab, 1F5 IgG2a (ECACC,
hybridoma; Press, O.W., et al., Blood 69/2 (1987) 584-591), H147 IgG3 (ECACC,
hybridoma), 2C6 1gG1 (as disclosed in WO 2005/103081), 2F2 IgG1 (as disclosed
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humani zed B-Lyl anti body, has increased anti body
dependent cellular cytotoxicity (ADCC). 20 By

w0 a0wiossoas/ havi ng i ncreased anti body dependent PCEEP200&008919

cytotoxicity (ADCC)" is nmeant an anti body, as that
termis defined herein, having i ncreased ADCC as

determ ned by any suitable nmethod known to those of
ordinary skill in the art. One accepted in vitro ADCC
andaiV0 200403360V omst WP 2008/163084y ansle@Hfatgfelt (zeldisslosed in
t r to express the target antigen
r\géﬁozg(ﬁ)i‘@esgggegy the antigen-binding region of the

anti body; 2) the assay_ uses human peri pheral

riheoraid efthedundiag crmvitiss to (CAB0 Akt faqblm(aifg&jN@f CQL 86) of

ranAaal DM OsRbobRS! &Jh\{ Hedofo, ragxiffabeciodetefhin®d By direct
the assay is carried ou ancordln to foll ow

g
uorgscenee IPEAEECIANS (RS meaR 1Y PITEN S gﬁa%rttfs (MFI) is
dﬁaﬁufe,ﬂ) asigr bdidigati- OD2@raacbodyr esnjagddedivetls Cyp emde ditiadimab

RS el R P

neo.Hidls- 86 has desstibal lhrFomrlpieeI\Je@@mémludﬁe@ abﬁmlhwghas e
with a viability higher than 90% washed in RPM cell
cul Ratie ofrhtibimding edpakitids toi €1N20.00 Raji cells { L CeN0ooECE-86) =
1Cr, washed twice with cell culture nmedium and

re n§Ied IIt olal ure
ce

cel | SMEHEHSH ﬁhlxab@h)e ar eCy¥- éﬂ?ﬂlég rasig (€5-and hCREP antgrody)
a 96-well mcrotiter plate; |v) the anti body is
serially-diluted from4000 ng/m to 0.04 ng/m in cell
MF1 iy ehenpgpmflugnescd0 inteosioy- gﬂ@r Cystlabelingr esigl’ tasriged herein
%Edrﬂqgé’n&gbwdf@}%-l%&nﬁﬂ%ﬂesb& hbRclIBhf8bode! IS in

the 96-well microtiter plate, testing in tri'plicate

satlbo ra ns coverin :
cEirialy st PangeCEBBbibof v 1o Skt dundperaagisis to
(GIRR0 anRajil @lls IATWI-Noor@CL-86) lof shid tdveng|aiteCD20 antibody

) fi

cont ai.ni a S [
R SR P S et Ly o BT nlftemieterably 0 v
dle$ergent (Noni det, Sigma, St. Louis), instead of the
anti body sol ution (poi nt iv above); vi) for the

QQo?Lﬁﬂa@&‘r‘&l re%lﬁfﬂ%ﬁex(ts@ltdﬁ%l%r g' %ntlxlﬁﬁﬁ'aﬁ‘lh@ﬂ@ﬂ' pelfdrably a
Ln the p e |l.abe
rlwe?%eds@iaﬁ ety ha s Eneqy feneRdins SEllelpt cptotoxicity

i(ar@@d of the antibody solution (poi nt i v above);

By “antibody having increased antibody dependent cellular cytotoxicity (ADCC)” is
meant an antibody, as that term is defined herein, having increased ADCC as
determined by any suitable method known to those of ordinary skill in the art. One

accepted in vitro ADCC assay is as follows:

1) the assay uses target cells that are known to express the target antigen recognized

by the antigen-binding region of the antibody;

2) the assay uses human peripheral blood mononuclear cells (PBMCs), isolated

from blood of a randomly chosen healthy donor, as effector cells;

3) the assay is carried out according to following protocol:
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vii) the 96-well mcrotiter plate is then centrifuged
at 50 x g for 1 mnute and i ncubated for 1 hour at 4C

W@ 20005888 mi croliters of the PBMC suspensi on (PCi/RP2008/008919

above) are added to each well to yield an
effectoptarget cell ratio of125: 1 and the plates are
pl aced in an incubator under 5% CO2 at nosphere at 37 C
for 4 hours; ix) the cell-free supernatant from each
\iptHe RBM GO a nrecisdlated asidg staedendpteniitperengifugatiosl prasehiires and are
rsﬁ%&e?lﬁ&i !atv§ S()il(%'( &'ﬁg/ miin M'Itéep 'cﬁﬁuﬂéﬁ#&ﬂurﬁ; gana
counter; Xx) the percentage of specific [ysis is
cal cul ated for each antibody concentration accordin
tiD) thyearges celslase groRONR) S/“(WW%FQS“Q cultire mgibods, kxrvested Rem the
pbRGRIal BIWIRPhad With GUaRBility BehdrSBen 90Y) twakhedafHORBMI cell
fcglgt that antib gy cori}cz tration, .I\/Rﬁgscthe vgra € with cell
[ Pffaw#mneylag Shtyitn 00 muigro-Gurish of x &bwglf figfce g ce
Mgltaentmedism( Seedp eésnkpevidad oine kell amttuiR malidhe awerdegsdty of
g%@”%ﬁftli-\’ity quantified (see point ix above) for the

EBitT el s (see point vi above); 4) "increased ADCC'
is defined as either an increase in the maxi num
pa) ¢ehmagelisfs efpbeifinaktargesicell sispensiasabgve laFamtremséerred to each

apdil fadys-ansEhbiRt pak; range tested above, and/or a
reduction in the concentration of antibody required to

achi eve one hal f, gf the Xi per cent of eci.fi

b ite ety dussiifrHo o T DDA Boi: BAE R LI Filngture

tiaediecth albge.mitheditérs oif @hs eesultindXEibody rselusibhy eret aldetieo the
DCC. asured, W t:h _t.he above, a . ' he ..

et 1B Bl bbbl S Wi 180 (TR o s iboay

c@inketragionngoviehieg thamwehade eordandativrondnes dmve;

purification, formulation and storage nethods, which

aJ)thdgnﬂi@qn{aﬁirBMZ?ekl)@aK% l(h\{ﬁ@} 'cJB?ltrB@, @F&ddi@é‘ﬁal:\héts fiashe plate

not been produ y cel I s _engi neere

FPraREE dbe TR eI, ot SEOBAMAREE Ol ch o @/N) aqueous

ooltionast ny-ighiy cleeigrint € bhidgt, Sfgnsabd Lanis), xstkadf thdwaitibody

me;xrls (e)(nh%ncvea so%d natural, cell-nediated effector

FOREORIREIS r?nno?CI onal anti bodi es by engi neering

their oligosaccharide conponent as described in Umana,

Pii) fet thd sporemepue r@emee&ﬁomnt@s,(ﬁgdévlom?lewz@maﬁhe plate

Q%n@ail@iqg’ t.@g‘labe-fap térgét”&éilg,of@éiemﬂ_t mélesigedest RPMI cell culture
" ysis.o unan tunor

cytotoxicit )" refers tao | f h

CaPdu @gﬁv¥0@§%ﬁ@%tsp[sw@9 (BRIDHPAPRY i 0 t he

invention in the presence of conplenent. CDC is

mepsitie ©g-welefricratitey fiate tihehdmr eaitrifuged af 56 xpg dpail ahinome and

of 0, &x SS] cells with an anti-CD20 anti body
d@&lgér[gg‘?dnfg)r?glg%grhlg%enti on in the presence of

conplenment. CDC is found if the antibody induces at
viii) 50 microliters of the PBMC suspension (point i above) are added to each well

to yield an effector:target cell ratio of 25: 1 and the plates are placed in an incubator
under 5% CO2 atmosphere at 37 C for 4 hours;

ix) the cell-free supernatant from each well is harvested and the experimentally

released radioactivity (ER) is quantified using a gamma counter;

x) the percentage of specific lysis is calculated for each antibody concentration
according to the formula (ER-MR)/(MR-SR) x 100, where ER is the average
radioactivity quantified (see point ix above) for that antibody concentration, MR is

the average radioactivity quantified (see point ix above) for the MR controls (see
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concentration of 100 nMthe lysis (cell death) of 20%
or nore of the tunor cells after 4 hours. The assay is

wp@egobosivesl preferably with 5 1Cr or Eu | abel edP€T/EP2008/008919

cell s and neasurenent of released C or Eu. Controls

i nclude the incubation of thgtunor target cells with
conpl enent but w thout the antibody. Typically type II
anti-CD20 anti bodies of the 1gd isotype show
cpuin A tabovegf dral SIOB the apemgé sslioatyyity quansified (€DPOint ix above)

CDC (if 1gd isotype
?Q%T%Jhla%%z{ %?t%fl)}?eeap]o%gtﬁ{l?g&%?es of (t he IggGI i so%/)ep)e.
Preferably type Il anti-CD20 antibodies are |1gQd
|®otr3¢p@8@¥w§§d isdefingdhas either ariinpaease inthepergymum percentage of
(as‘ri])t@{lﬁé }391@ %b&?\gédgggieﬁ{] It%éa(i?rlffmo% QBn@ntr}(g&l han@@téste@@ggve, and/or
i .neered chi

Fa ctiomm  EheoccsraiFatim obAHINPIE SRR 9 %seps alt of the
&ﬁﬁmbﬁdry pdﬂcé@gg@df §@aifio ysid sisevedanthGOREE anibode rdonc'Ehtlatlon
chinmeric. anti cont ain :
ciaheR treEa AROtes Tt it i ARS T R RETER dhs ARG Hitggured with
5th€ 36ovE3iEsay Amedined by the @me attibody, profdseddd thorgwnnd type of host

ll}%ﬁ%b@éss'ag‘fgesqa&ogrd ?El%h?cﬁ@fl ﬁﬁ'&a'ﬂ%ﬁl ﬁ)frm[aQBBaJddoﬁorage

IS approved etearren trents

le?tlhOFi%I‘a}p‘Qédir@)rl(npyﬂr e thasg skdlgd gpaide #b lfleﬂ {hat g mot been

CiQ%Qu&@SJytHo\dtecelIBelfg‘?MerM dveidgfiels GnTNPhoma. In vitro
mechani sm of action studi es have shown that rituxi mab

%&?h%r‘%&?# %(% G é)terr%ntlr_leddl@f) ég%’%g%‘(’%}“(%%géﬂg an}{bodles, that
4135an¢4&)han,éd daid matirhly, celltmediitiedi ¢fecwir gfvintligmntf monoclonal

gﬂb\épfey l{):)’;t 1 ﬁ)%yr?né hﬂ i g%&ﬁ%h?ﬂq&é Qg%oqgrﬂegge&tscnbed in

OoXI Ci term “hunani zed
BJWP&%teit bbdﬂ/ﬂ'tu?eé?@ieéhlt@ WP )Z6- 180 Lapy d%@ PRHERA- as
di scl osed in WD 2005/ 044859 and WO 2007/ 031875, which
VIEH £ teRit '&bﬁq;qierﬁmme Brgd e I ﬂaf;o@ma' refeM ito G,B&Oof human

R et <y IN?bB G S ae th OTEREGT T i Présence of

naoniplementg D E hainrea$ivkd pr8E@blyTbINGie Reatsmat BOppmeparadn of
08 398kt B B0 1 B ST A5l e

uman Co

ahd Pprsbdnsi ¢ig chmmEemicst @C(léeéw@ Housy eaubsl andhoppat a
2&%&&%1%5% 10014 /he twma(ewz aéhuBluf matdr b@&*e%‘f thé@finor cells

di scl det aj | 2005/, 04485 0
et Toiiey Tha Broy tnsHORmRARISIADIB A Gt B Ry dle gnor cels
vard mbhsarégitasf releadeli €’ Greay FucBantiols idludettecihedbativomf the

HB e 2 W oPleh PP b scyBoliy, ) © B

2007/ 031875% Especial |y
Typically type Il anti-CD20 antibodies of the IgG1 isotype show characteristic CDC

properties. Type II anti-CD20 antibodies have a decreased CDC (if IgG1 isotype)
compared to type I antibodies of the IgG1 isotype. Preferably type Il anti-CD20
antibodies are IgG1 isotype antibodies.

The “rituximab” antibody (reference antibody; example of a type I anti-CD20
antibody) is a genetically engineered chimeric human gamma 1 murine constant
domain containing monoclonal antibody directed against the human CD20
antigen. This chimeric antibody contains human gamma 1 constant domains and is
identified by the name "C2B8" in US 5,736,137 (Andersen, K.C,, et. al.) issued on
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preferred are Seq. ID No. 3, 4, 7, 9, 11, 13 and 15
(B-HH2, BHH 3, B-HH6, B-HH3, B-HL8, B-HLIl and B-HL13

W@ R0ONISREO5/ 044859 and WO 2007/ 031875) . Pref er BGI/§P10h&008919

“humani zed B-Lyl anti body" has variable region of the
light chain (VL) of SEQ ID Np3-20 (B-KVI of WO

2005/ 044859 and WD 2007/ 031875). Furthernore the

humani zed B-Lyl antibody is preferably an | gd
amﬂilbd)ﬂ,y9983rsﬁ1gnablty HEG PhummaiardalB- Cydposationbdiiwesmab is

S ARACRR TP BRGS0 PSR 9Bhe or

Zobwnkass@ﬂ@o PUizo B7eeli 3e7E odghinm ymphomatin aiitro mesharriem of
%cﬁkﬁ SRIARds-hatd sl{dlv\%gt%)at gl?tﬁ(lr]i%? eﬂﬂgltsvm&% géﬂél%gren§ucféfbendent

coen%bneere humani bodi es

AP BATHCDG) (REh NpFy 6bgli BlpsbRiah (1R £55-40; Adhtionally, it

FH)@flﬁfsa§$MﬁE@1\tl Nfvity (R HIGHS thvleaddire TaHEBS®)-dgfendetScellular
Pref er.ab M{;ﬁgeast 40% or nore (in one enbodi nent

pettednty 60% in another enbodi ment at | east
50% and in still another enbodi nent at | east 70% or
rittee)erof “hureamikédyBslad chraitiodgs refersttochoaniegi Brlydr atibody as

n(ﬁpc'lé_scﬁ g oy W@E%’S/ Of&%@ Pﬁﬁ ﬂﬁ? 90%&783 1%'7'5 g@ﬁ@ﬁ ng’er 6tﬁlﬁﬁe@from the

region are

orlnpgasa@@mmr@é a@@r@aﬁ%r@pnbw §r1@ﬂ| ViaélaWﬂryglaﬂf@fcthe murine
meqp;e ehdifIVEB! S8@ND KO: i heurRblel &g@u oFfth@mubieapBEIEden (VL):

| udi bi |
FUSIB0G0S e ke Ca BN L B ok g 7258 3 S0
sis tcaimerphationewki nefuncs, candastpdainkinc fivinol IgGilcand following

ctivit r 0 0 .
S5l HEVRS 4455, TR SO0 10 PRl
yrluamttlbpélss ot distlospdsnclerilrin M6Q 2065 g4 WIOZ2007 H34875.

bet ween ol i gosacchari de structure and gl ycoprotein
fP’tréFetré tHfe@h RS nTRASB-LFP Entﬂ%ﬂWL% vz Rbledefion of the hea chain

ot Chaé%%eg{%?%# city Mot SEQRE Reclogl-RFE o 1

| 4iide BaHL8 otos BVHL 1Y 9pewich Z(E)S)Cfﬂngﬁﬂﬁyﬁidl we 21]0|7I£O3I1|§]75) Espec1ally

t?rel’erre a?e %\%SiﬁNgo %;n?h%qr Bk a{n Onrk% %%IZaEHPPQdI?\I%ﬁ-I@@HHS
alB “HLaBeb] Bi otk ohibll3 1f MOGE)5/0FS598and  EARANT/AH575).

Clleke3at '&?het *}ﬁm%rﬁ;e%rlg fl%h Iaﬁﬁf)@dyf’ *Has F}Eﬁgﬂgt‘ég‘ﬁﬂa 6f the llght chain
erape tic 18 %gogr oteins, due to their capabpl
€

Nk)o@ §SERe! A(B-K Vi hef }%glzo%p,%p? A md;@p%psms)
hEwreteraRpRé itBatHiehani{eduBiyngantbobly, is€prefdrably an IgGl antibody.

SN E RS AR I I
rageny gtopedisyl ate phot giroedurasd deskebaglt hém  t Yigr20061044859,
CWQ&LI'?&%%E@, §\"t950(§"7§03’1%9§,t 8mana, P., et al., Nature Biotechnol. 17
(1999) 176-180 and WO 99/154342. Such glycoengineered humanized
B-Lyl antibodies have an altered pattern of glycosylation in the Fc region,
preferably having a reduced level of fucose residues. Preferably at least 40% or more
(in one embodiment between 40% and 60%, in another embodiment at least 50%,
and in still another embodiment at least 70% or more) of the oligosaccharides of
the Fc region are non-fucosylated. Furthermore the oligosaccharides of the Fc

region are preferably bisected.

The oligosaccharide component can significantly affect properties relevant to the

efficacy of a therapeutic glycoprotein, including physical stability, resistance to
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filamentous fungi, insect and plant cells, yield
gl ycosyl ati on patterns associated with rapid cl earance

WO e@a1053988 bl ood stream undesirabl e i mune PCT/EP2008/008919

interactions, and in sone specific cases, reduced

bi ol ogi cal activity. Anmong nmppmal i an cell's, Chi nese
hanmster ovary (CHO cells have been nbst comonly used
during the last two decades. In addition to giving
sprbteahzl ettglky doteydcibhowiatthe imsyurtehesens ephamakdlonetics, and

n hg' %1%?0&1&?9&&?& Cﬂ{}}’l %fro;%?{}&t H?%aéiép\éna &3P Lr?ly olﬁ' tﬁzz1 EYesence or

ona be cul
mbgdfncsl,erimtt jabso jan sﬁhnplseeqyfﬁ@r%mws ofi ﬁngﬁé‘FQElﬁTlfl?SeeSOme

QEﬁgza"H’(‘)ﬂs B&WELA oB%k%a&ﬁXﬂh@ﬁ%re%Bd%ﬂfCS @@gn function can be

reproduci b IO ro S er commonl use
C@P‘Iies Fop G?(‘Uﬂﬁleb%?lm Qﬁg‘?séﬁxhﬂp ﬁé‘}u‘(tBﬁK)m%dé‘ftF g aPlaSkS arance of
ahe @V@d}ﬂoféﬁﬂ SRofy €he nﬂo@@ﬂtfe%m Nbfcﬁlghe G@@iacions with specific

on fr.omtransgeni
St mRproR BRI perp fe BO3nd bE Salidies apd trigger
(erﬁﬁ)ec&?rﬁn@Belx)eactAids denliibo . 3 ab.ONstarnBiotachodly t €O86) 975-
fuctures at conser ved positions in the heavy chain
st ant regions, with each isotype possessing a
d| stinct array of N-1inked car bohydrate structures,

vMpmm}lam sllsy age f thet pyelstrad n hasts o ft yprodustiogt jofn thgrapeutic
Nk RBiak, Bfelth Yhdiyca ;@Uﬂlk}gﬁ&t glycOsy lﬂ@ér&@iﬁhb $Othe rYost lcom ﬁatlble

Bi ot ech
%Qaérﬁﬁr? FRlis ety Do ay B gt b Reifiog Sy 118-20

d]epbmﬁll Ng e@nlt h@htd&gBﬁ:ﬁecﬁﬁolp ridc €$996)g975a81d. Bactetimokerydmrely

b
UL TR Wil it SO Y
Lﬁlamfn@ndénau onsctandisarticglsy yie myylaqupafmmaﬂssqcm@wuh

f@&l@&@ﬁ&nﬁ&mh@fb@&&ﬁ%&% QfndefBbEOBmune 1nteract10ns, and in
Fgosac har1 de %C é 1gllz)es attached at a partijcu

gqoygowp £ iCRRS e glﬁ%lltacgvlé)h AP p@ﬁ'g’flahan ceﬂs, Chinese
airhi@db sy €RHEY) @ils hiuvd bwne@llomcafnﬁxmﬁl.y sl elurisg, the tlast two

i T O O
mmﬁewengwram ofaenetially atagllevh;ghla@lrbdlhthe C@m@kmlldmde rThey

figr t e us ru ee Media, an
ir/lcb% CI%(T){ Beg;{ng%}fd%—%gggdﬁ 1 lgbfefaalogs vng th mglt al"i‘lll}]d , and

| At thecqeaglepmenhohleapy rewmﬁv@bmlm@mﬁeﬁg%%ceﬁ}néonly

pl!is@g dfinhd? @ell%ﬁﬁ’@@@&sb@?dmﬂﬁte@ 'Rldn@%r ( BHRY 6éIldj N§O- and SP2/0-mouse
qlflca unde3|r bl e side z

isto e
Atz el MO Tecershy BrosBiction Gard rantpsbty HREBHas Ao been
nuasted;l (d)emkinsaNt iebd diNasure Bi@adinob adi( iP6) Be3-p81).
ol i gosacchari de conponent as described in Umana, P.,

eAlégétﬂ%%d\@t ‘Jl%)g ul?"cﬁ)rtb%ﬁ Q1 stéx%t&r@gﬁgc)ong@dlé&ltﬁﬂg ih/%he heavy

type antib t he nost ‘conmonl
ughaih sPRSTAN6AREIENS, AVite FRSEr ISPURG RBTSRSINGRY distpg array 3F N-linked

giaYlg&BﬂPJt@s@ﬁlcid?@st, which variably affect protein assembly, secretion or
functional activity. (Wright, A. and Monison, S. L., Trends Biotech. 15 (1997)
26-32). The structure of the attached N-linked carbohydrate varies considerably,
depending on the degree of processing, and can include high-mannose, multiply-
branched as well as biantennary complex oligosaccharides. (Wright, A. and
Morrison, S. L., Trends Biotech. 15 (1997) 26-32). Typically, there is heterogeneous
processing of the core oligosaccharide structures attached at a particular

glycosylation site such that even monoclonal antibodies exist as multiple
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have a conserved N-linked glycosylation site at Asn297
in each CH2 domain. The two conpl ex bi antennary

w@bkiogosmaxhari des attached to Asn297 are buri eBCDEP20OE008919

the CH2 donmmins, form ng extensive contacts with the

pol ypepti de backbone, and thg+ presence is essenti al

for the antibody to nediate effector functions such as
anti body dependent cellular cytotoxicity (ADCC)

(glyicbdryns. MikeRise, @t hab . heetd shoobi shagynajor( diFetencesl 3 s@dibody

Jeffen] L., ] [ . 768"
WGP S Sppten co R A S e et B gy for o
e e97yellRBng gyown tundes diffesentoudiuje shadiiophatLifely, M. R., et al,

QY]?{&)&QB §(i82>(\19i99) §hippse hamster ovary (CHO cells of
b(l,4)-N"acetyl gl ucosam nyl transferase 111

("GnTl117y), a g ycosyltransferase catalyzing the .
fQRGraTaYoHP di‘b“BPs{é‘E&ee BF4560 4B cRHER G o Sl MptpIning, @ gimple
ip’i@ﬂ@c&ﬁﬁsprlbl':‘@s hiid pbtentialADGGidiag isighificamf uadesirable side effects, is
nti neur ast o hi ner | nocl-onal antib hCE() 4.
Psligts B EETRr g TS RS PR Rond B bR RIch ibbdies
dty agineefing their Sigosacharde colfpqrE908y d@?ﬁbé_ﬂg@l; Uanda, D et al,,
%étaﬁe"%?etch%&elm ?é)emsogoem URf6, i 68, RGE é%%éﬁﬂ%odies, the

i'ncorporated by referenc The ant i hody bel ongs

tro% cPEpRNIK uagdsansbodifs i CRRFET BRI atre SHCPBIIGIRS that

\élﬁiv@ Iatctiﬂ%i?yétalit I?hirik@dtif‘g[yc@éygd'tfd)ht te l&ﬂ GKSﬁIEle’lCiinfd'aﬁlil ]sz @V\%khain. The
ave to ttl e potenc 0 be clini ef u

G croees bt Bt bepttBrieartaBed B Al it bpfg? Prryeen

Ghd IOH?2 émnyine, fOtimmgaxtdasive edntakts withathe pelyPeptidcharbbone, and

. 176- _ : '

e R (S T B YRR 85, Ao o

oivtibpdedetspdernigeidar ¢ytgforieny ahPCHd thitehr. dudi #igl celyrabiology

:sﬁg 1@31?{) ggf?%zéfﬁfris, Mlet@ |31.,taﬂn$19uh§ld Rteg RN (iw@s)_e@tS%a IWiright, A.

0 nstant regi C).-associ at ed,

s ddprritoBy Sr-é«oJé%‘zflCﬁ%*?taag}ol-i g‘ll%)%& )sect ed,

non- f ucosyl ated ol i gosacchari des, above the levels

flows previdualy shawh yharewerexpregsi@nin Goideeshanibhe overyriCHO) cells

g et e < :
SR SO L S5y R RESIIY BETRRETT. £ i
RetalyzBigodhdmman diosextgouligesr chayisgesigniicaniininareayes the in
E{%@ﬁn h%lljgl(ﬁ\%&(\giglg %% 83)%0 %xg%lgé%r%la:}ﬂ)%ﬁ ghﬁyﬁﬁriéi tono@énakl antibody
. - . er
(SheEDartaducsdh By Bhe s&*gm%@e%égg H@ﬁ%i (Ses Drana. Po eh gbniVature
Viib&bhhd1hi 0i1999) g6 adhj and W99/ $u342 GHe prititeeas@ns.of Stidh are

roteasone inhjbitors i ude i nt.er La e. g, peptid

dsporyar ekl il B GreuBg GuEh Bl SBlaqTees o
IfcoGfERated 1 HoneSopalorantibndino pwbick abowe heghediufriog  affinity and
| BOLRLEO Uk RRle QX 1 poteRly (310 T1iNkaNP ARERZHhaX broduced i

Isgucl +1-)ﬁoﬁ e_uc? %aq_ ,1 seé,O US&ZOOGfOCZIMOS)g) .. pept.l déro peed
béarsaed lugtgiapycell lines lacking the GnTIII enzyme (Umana, P., et al.,, Nature
Biotechnol. 17 (1999) 176-180). That study was the first to show that large increases
of ADCC activity could be obtained by engineering the antibody producing cells to
express GnTIII, which also led to an increase in the proportion of constant region
(Fc)-associated, bisected oligosaccharides, including bisected, non-fucosylated

oligosaccharides, above the levels found in naturally-occurring antibodies.

The term “proteasome” refers to the 26S proteasome, as describe e.g. in Coux, O.,
Tanaka, K. and Goldberg, A., Ann. Rev. Biochem. 65 (1996) 801-847; Voges, D.,
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bortezom b (PS-341) or DFLB), peptide epoxyketones
(e.g. epoxom cin, dihydroeponenycin, or epoxomnicin

waelepessse carfil zom b (PR-171)), or peptide RCTEP2008/008919

sul fones (e.g. NLVS) and non-peptide derivatives such

as sal i nosporam de A (NPI-0082), salinosporanide A
derivates, lactacystin or lactacystin derivatives

(e.g. clasto-lactacystin-L-lactone (onuralide) or

P Ryv. BidthendioBi(@929) 1101 +p@ or Kinselet, Adct asrabsClfm 8ail Y ol. 8 (8)

inhibitors are described e.g. in Kisselev,
Kﬁﬁdﬁ%?%? Chem Bi ol VoI 8 (8) (2001) 739-758, WO

2004/ 004749 and Joazei ro, , et al., Cancer Res
é@(eltsym(‘ POBeAsomg4phipgdep) as q@gqﬂ, @@@ghbeégﬁyo agents y{ncm inhibit the

Qéfl{'l f thel I%eﬁbtéii(ggﬁ%cﬁ 3@851)}m4ﬂ1ﬁbﬁﬂms Aarg, 1nt]er,alla e.g
ncer an
Fﬂf&flé? émvtlgsfdw% HPeRt S - 83\48%;2@&%@% @E%r?% Psl,
pﬂphhﬁﬁuxﬁipﬂ&d&&ﬁﬁ& (ﬂfeeﬂﬁer al’d}lklltor [PSI-001 (Cbz-LnL-CHO =
nz nor |

P S S LI A P s lf%@%ﬁﬂﬂf?’}at“ s
dﬂptewelbeptBGyk@t)oms DHBf epaﬂmidy epoxtkaionen Ckg-i \eReXarmicin,
Ccﬁﬁ dr%éﬂ%egm)&m, eiy))%omm’n ﬁ@xll\ba@lgec' QQJﬁ@iHnﬁS ('%R 171)£|or peptide

erab such pr ot easone | nhi
\gnsé shlfoncs de g DhVB ba%zemp‘spv@g&mwewﬁh ht sabwpgporamide A

(NWIJO&%), sﬁﬂldsﬁ&ﬁfiﬂdéﬂm dﬂ:ﬁvaﬁlei, N%ta'cg)ﬁﬁ&)r l@€tacystin derivatives (e.g.

car pobenz eu r eu0|

R PR e iank: Tomuriet d3L B o) The t(%]r‘zﬁeg t yPes and

peruictudes dmald/ptdtmomelmhlb&drsfareﬂesgaabed de. al Hsheydzesk L., et al,
| [ (| | -

o@gﬁ %ﬁ&bwl. y@@g?on gl %yv{gé%%/o&g b%a' m%enfo RS &t al.,

(@@-csmﬂ)e) @@(1&;@@0@ w@xwé} olﬁ@@gasphamotme?t al., Curr Opin

%eésagrmng@@bmab F1NR ARt IS ASAMRI CHHCBI 4 @2004 389-360 and
p[? ti boronate (preferably bort ezomi b (PS-341 see,

2000A244856-3  Cur. Opin. Chem Biol. 6 (2002)
493 500 and US 5,780,454)). Preferably the proteasone
i Brbfebibi yosuchaso@isol{eS@hibitot eselanted fpropagasienklehydes (preferably

iI?QiiFﬂhkgﬂgqu%cgtlLNJka&gH todT Y1041 ;@Z@ pdbRE BI; sfl%@@ggyeferably
sstezpmdt éBSGAD)i phptide ep@wéiﬁanﬂofprﬁf@eabébeteéwmrﬁlam privative
charmnﬁnibcaﬂz qfn)t)hsr Moy @ﬁl@&é@nmmmsbp tiooYe PedféryblyYsuch

(via serial l°ati gn cal cul ati usj.n
IRrﬁEffaf‘)”&ft’JF\béb‘qut‘S €‘§<£ fedt Hg@f'%%éﬁzemch e neatlzagyb PRy 71,
LsalinospGriinhitio Ad N PSL0E2Yor Nikh)bobeigtxyilbeg-horlddziey d@SI-001).
R, et al., Cell Notes 15 (2006) 4-7 using

F]rn(%lt er%ierr\rfmﬁ teﬁlb%gg'ggntqﬁ éro?%%&ge ﬁ‘ﬁﬁlﬁ}/orR?%ggé} de c{e?%rthve selected

"faeid- mpndnedédryé%s ésméqrabiﬁa@@émbtmlwslnwkypéﬁww K@PSI-
mﬂé)eazﬁpﬁ&é | ¥biohafS S Aptat g6y M Bt BRiPT PPRASONE JiN peptide
epoxyketones. In another preferred embodiment the proteasome inhibitor is a
peptide boronate (preferably bortezomib (PS-341); see, e.g., Adams, J., Cur. Opin.
Chem Biol. 6 (2002) 493-500 and US 5,780,454)).

Preferably the proteasome inhibitor has an IC50 of the anti-proteasome inhibitory
activity of 5 pM or less, more preferably of 1 pM or less. A Cell-Based Assay for
identifying such proteasome inhibitors and for the determination of the IC50 of the
anti-proteasome inhibitory activity (via serial dilutions and calculation using a non-

linear curve fit (XLfit software (ID Business Solution Ltd., Guilford, Surrey, UK)) is
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Besides IPSI-0Od (Cbz-LnL-CHO =
N- car bobenzyl oxy- I eucyl - norl euci nal ) al so the

WO 20000%d088) pepti de derivatives of US 2006/ 024 1BDGBEER2088/008919

preferred proteasone inhibitors:

N- car bobenzyl oxy- honophenyl afanyl - phenyl al anyl al ,

N- car bobenzyl oxy- I eucyl - phenyl al anyl al ,

N- car bobenzyl oxy- al anyl - phenyl al anyl al ,
I\&e@aiﬁtdbﬁmwaoetngley@yJ cdt Nloyds-lal(an@d)-zlphaniynga?ramydme-Glom

N%éife‘ E ?eﬁz Ega&g{ny nyorplr%é/méga with U266 cells (human plasma

alanyl a
I\mwomeb €m1addyngkmcgslur¢’rmnylrmaany$ fheehyinatrapsihdike protease

k{cﬁ@ﬁ%&%@&iﬁé{l %}éth ﬁ)\f%tas :F&{Hhﬂgd gonic acid,

car enzyl oxy- phenyl al ani ne boronic

cid, N-car bobenzyl 0X horm heny] al anyl - pheny| al an
seisis P 0d (Credal J»P 6@9#%&% B0t b "also the
bnewing anéiLtlde derlvatlves of  US2006/0241056  are  preferred

gl-%rlc(:)ar ?cgrtl)gglzﬁ'nhobl org yc&f' % ley_loa)lcly%n rr|16 en?leanyl }r)}lenylalanylal
I\NaarHbebezythydwcygweryylalmybdly IN-pdrbolydnallary-klapyleptydnalabinylal,
|

NCar BB Te o b gyt Michbobeyiany s
awiolyl- phenylalanyl phenylalanylal, carbobenzyloxy glycyl-phenylalanyl-
NoHeRVRRRAGHAEY ! OX Y- Slr¥&tenzpbgidudlian¥icubieny! absfine®  acid,

boroa1 %Gam d, Sﬁ@gﬁgggﬁ%gméﬁp%norhﬁug etwb_enzyloxy-

plﬁtﬁﬁy;b}aine’;ll’alaﬂ?l pisdniplalaniieny | b@rbhfcon&,ad N-carbobenzyloxy-leucyl-

car benz | oxyhonmpphen |
SRR S P B b AR g Mo
nedrbyic vi mgld, sul Nrarbobenzyloxy-glycyl- pro phenylalanyl phenylalanine

s ucﬁ?fxf&()b?{ﬂyl R YarBO R o RN A1 AL @Y -PRerd VRN he VIbRY¥dnic  acid,

one
NNcarnbsamsnyaslyrphesalambiphendalanios - phenyioaPRifi ne  acid,
Rl_lﬁtJﬁ%ob‘éhiﬂéxysl%cfyﬂﬁﬁrlelllcme rlnethyl vinyl sulfonel, N- carbobenzyloxy-
car enz en an
BT SN GRA oG c o Blber POy | SUGqeEn o
Ol dphnelalangl- plndnyklamiten yrethyil ivinlyl sulféromey- carbobenzyloxy leucyl-
:klfeﬁsfﬁﬁplmzylllqgw %X&V' SLHH)%le RL &py(lbeﬂm&w zﬁ!imlﬂpl@nylalanme

vi nyl

meﬁerbblbéh%g}ﬁoﬁ%yNf@MﬁDW@W@EYhEY%ﬁ@*@W@bW@13“”16 methyl
l':'lhtﬁ rm&%gzwl—%)f%mgf‘ﬂb)@l giZWl pr&bleﬁh’én?la% pﬁh&@&ml | ine methyl
e r nz a al.ani n

BB Har G Sm%{?ﬁéﬁwvﬂ@weﬁwﬂaﬁﬁ iy suffone
ens}waybdbehmimcy g&y@apba{yﬁiﬁwwhynmlanyé phﬁt}wﬂ al einiine sulfone,
elﬁgc)éytro gh? noe)fyalreuc ? ﬁlgﬁg&gr@/ | O)é o%’é YCYL R, Ol yl-ne carbobenzyloxy-
wlwvbbbyhlzlydrwlaiangw wa}’p{@bw pN eqqyb@leatmxy—homophenylalanyl-
pé}?éc aﬁ%‘gﬂllnﬂ{y {%%xi?&&(e, lﬂ?‘é%@benzrloxy leucyl- henylalanine epoxy ketone,

obenz -l eucyl -1 euc henyl a anl ne_e
kNt @reoberadoxy-alanyl- pher¥y1alamne yep%xy kyetone, N- carbogenzyloxy -glycyl-

l\bwlaﬁab@lﬁﬁyérglﬂ’a'rﬂ%eyc}@poﬁﬁenk/ét@ﬁeanyNEﬁ?lﬁk}Heak)ﬂ@:tyngycyl prolyl-
e.term expr.essi on
afeny S Bl GrpRtl Cehan S GHREAREY-leucy-leucyl-

phenylalamne epoxy ketone, and N carbobenzyloxy glycyl-phenylalanyl-
phenylalanine epoxy ketone.

The term "expression of the CD20” antigen is intended to indicate an significant

level of expression of the CD20 antigen in a cell, preferably on the cell surface of a
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| evel of expression of the CD20 antigen in a cell
preferably on the cell surface of aT- or B- Cell, nore

woe@wbesmbdy a B-cell, froma tunor or cancer, PCT/EP2008/008919

respectively, preferably a non-solid tunor. Patients
havi ng a "CD20 expressing camger" can be determ ned by
standard assays known in the art. E.g. CD20 antigen
expression i s neasured using i mmunohi stochem cal (1 HC
dE{ oc {B- obell, MG preferatdy RCR-deHs fdmdet teatdroor ofncehgespectively,

refe?a %oﬂgsoﬂﬁ'\@nop- I'lfatlteg rHaw O« B3R %{t}f}t Elgfﬁgg&r’ ‘can be

ereln refers to a cers In ] . .
c@ﬁttrann@leb‘i' stapdard asseye kpoes sn cshe art. ElgeCO2P @nHgen geniession is

SHGJ%uE@zqu%{ %ﬁﬁ%bﬂﬁto‘%ﬁ&ﬁﬁﬁl (TRIC)D&atedtidh, €XE8RrSria PCR-based
ocytic leukem as, |ung cancer, non

omas
sfi%ﬂCItIOEQItheICGFFGSH%ﬁ@_g) mBNicer , br onchi ol oal vi ol ar cel |
| ung cancer, bone cancer, pancreatic cancer, skin

CHftCtefm “Gm?%&p@ﬁmﬁg@nbaads asedrieedn referts am eld b cers in which the
| BbE R o™ SRPERon of Blq CB2GANGED: SN LA ERASRE cancer
caag be,, fogastmple, lyspbemas,dpinphocytinderkeniase hig @asarenon small

ugeﬁrl gngﬁ§§9¥ ’caﬁ@erlmgH&l&Balwa)?arf @éﬂ qgh%ncahyé?esbone cancer,
carcin he endonEtrlun] car cl noma he cervi X,

cRANSTEABFEANSET, S1HE CHBETrrances of dhetsag opmeghh sutppeauy or intraocular

Hﬂ@llgmnﬂa Sutalﬁéfaeﬁﬁer, SUNERT cadter PR t£ SORRAGUBcer Q)ﬁﬂi‘eed’nal)f'eglon,
the s i ntesti.ne, cance&) §gthe %ndocrlne

ot endche ERT oo dipn ARy DR feen, MR ofaRcer
gtaadiflome afi derfalbtdpidrheibad ceralongd affttle esdwoemmngfcasofama of the

tc|e§ 1¥ac‘tarc§r%}%§ of H'xf Jag%a“&‘?{l?{;ﬁa o?%ﬂw?h&d RinR fse%rsef1 cancer

pro e Cancer, cer o
kofcitheyesophagnstcancer rafrihe sowill ingesting, rreneer of the iendeeringf system,

t&%cére({fq}xe H’i?ylreflﬂ%lanrae saidbebs %arzﬁﬁ%‘@@@ﬂld WhAfer &R BELddrenal

biliary canc neopl asns e central V.Ous
cgrf?r(cem)o .thsave ee%ngertqﬁﬁfa? rethgan c3ncey eﬁf*gﬂ Pty prostate

g&alneé}l agicensf ﬂBiBMddﬁ@lf RBncenof [lRchitl aeyBsr, ureeh\wandrmb carcinoma,

obl
%F(fln%lg? é)?ﬁla%gdl %Gl\{ltl I{la%fpﬂln?laengﬁné),apl re]ClIlﬁal' tancgru %r[%lfl cancer,
r efopas tne rof thercsmtodsnemevastgfn tENSalspirel elaﬂcelmgrs, braip stem

%1 4)a 1cﬂﬁzg%§zm9 N&uRtifofRE € aftfo ADOYBWSANGEY, S ependymonas,

era expreSS|ng cancer _as used hereln
repe! b!aétqrwpmﬁmlqrpwefsw%w eslicearFinReEsas, Hejtttenh adenoma,

| M@MGQ@&%&G&’E&»’)\)&M dfAmp el hove @ukR, 38 a cSH®Ihation of one
%HB % hocytlc | eukeni as i ncl ude e. g. a)
FSTPPEE ahe q&?ﬁﬁ - "b) Small Non-d eaved Cell

Lynphomas/ Burkitt's |ynmphoma (including endemc

Berefeiratly €I]29rqxpr¢m§u;1g spoeas weBbeteirt tefes ty lyphhemaafgreferably
l\@rteﬁuf\l%htlllo 1Y mgﬂpﬁgmg.‘) 199 naldq ?B}ngkg-ldcwtrmﬁnas Such

|nc ud I Ng e rano nargl zone y
lymphomas and lymphocytic leukemlas include e.g. a) follicular lymphomas, b)

Small Non-Cleaved Cell Lymphomas/ Burkitt's lymphoma (including endemic
Burkitt's lymphoma, sporadic Burkitt's lymphoma and Non-Burkitt's lymphoma)
c) marginal zone lymphomas (including extranodal marginal zone B cell lymphoma
(Mucosa-associated lymphatic tissue lymphomas, MALT), nodal marginal zone B
cell lymphoma and splenic marginal zone lymphoma), d) Mantle cell lymphoma
(MCL), e) Large Cell Lymphoma (including B-cell diffuse large cell lymphoma
(DLCL), Diffuse Mixed Cell Lymphoma, Immunoblastic Lymphoma, Primary
Mediastinal B-Cell Lymphoma, Angiocentric Lymphoma-Pulmonary B-Cell
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(Miucosa-associ ated | ynphatic tissue |ynphomas, MNALT),
nodal marginal zone B cell |ynphoma and spl enic

worgaogiosaBs zone | ynphoma), d) Mantle cell | ynphBGEEP2008/008919

(MCL), e) Large Cell Lynphorma (including B-cell

di ffuse large cell |ynphoma-(OLCL), Diffuse M xed Cell
Lynphoma, | munobl astic Lynphoma, Primary Medi asti nal
B- Cell Lynphonma, Angiocentric Lynphoma- Pul nonary

&yﬁquoIn;a‘)pﬂ)dmiW tdl leakempiacel ) lyrephkenytia lymphoma, waldenstrom’s
@45@8@8@{&4;&5 g 00R. llgmkﬁs&ﬁk (151']{@15“%1319;3' QP HlbRocytic
lewksre yiGLd. mivanghacyty lmaMmay%MmWeB pyalpRBhecytic
(lgtme}ma Bl)CﬁiaLmQr&ll)’ﬁ'&Jlﬁ%M{s' ‘folajsﬁﬂdk@éﬂ' ﬁ)yel'o}namrﬁﬁl'ﬂiﬁlec Blykloma,

opl asns nyel oma, multiple nyel oma,
rfﬁ Ho dnﬁﬂé $P1 s di sease. l\/bre pr ef er abl y
the CD20 expressing cancer is a B-Cell Non-Hodgkin's

| Moph foafalra(bwul}xle EDpecieapieysingh ecaffd?0 ieXxpripell nionaodgkin’s
LS anant
rm()e?nmas (H}El‘;) SH)rgcg%leot ym;(d\%d ef(s eyﬁ“ﬁ%ﬁéﬁ@% é_ Mantle cell
Bymphbmdl fM@éyé, Iaamtgelyomhocvwmw( MACL),, cBromid tlrmghocytlc
'wm%ﬂmb)a'ﬂ YelC&ikfusd Bkg%eéﬂl"’l%m[)%rhh ¢piaL),| MRReIBmphoma,

' oma, margi nal homa, " post
thadvs sqularlfuhemh Elligilare drapherea, drrglétaxdérmmfm myygipal zone
as:phbmh esodtymbgaﬂs lywh@iftﬂtférQMeSdlﬁ&@EﬂgPHhDj iHI8Mhsociated
erm"a.ne

SraRhpg Ve b b el R i B g T epma.
exanpl e, cancer refers to a procedure or course of

athd @t hanethed ddgiagtiegl’ onits eguivaderdr whkn applégdeto; ey example,
Wﬁﬂp&rre?grs Q@QC?I( cgcﬁlrksor' gbu?sepgf hﬁﬂ)& t]‘%( lg geﬁéﬁegvioallé:c‘iuce or

e syn‘p ons Of a_ cancer,. L reat
chineiapte she aREPREP! IR by | m petical sopehevdRie shngmptoms of a

NAGESS BA inhdth&E® J txtebﬁﬁ "t &ﬂc&Wﬁot%' ﬁr%hﬁfatﬁ/tertﬁforder does not
di sor delr Wi | |

crectie randhetPasrvngt A o phesipsordts Wilin s bR ated,
t that the m@&nsbenf odls onfdisardanaByindactobedudids or et thd dylmptoms

I&afcaz’ngger ({?%t% lcﬁsor?&r%ll B h&be 4 eEFatttelo Fl %(e ﬂt tr%ating

canc ornmed eveh vv|
sqaoe@s»sll bp mrfm@heveg iwidre komdikebloadae! shiesopyt ‘dhlah given the

eI%EdhEreﬁt}ﬁgto%“%}wVe@llm%i%@eﬁlraNQYe)&fect@n@abf %n%atlelnﬁ is_nevertheless
%ert el ess eerre%héo i.nduce an .overal l enefl ci al

ped te induce pryaveralhbeneficigkcoucss of ey st rat i on” or

"co-adm nistering " refer to the adm nistration of
SHiedtetypécd-hdmitiétralioA0 caritdaddynistedng direfepr@tieasimipistration

LB 5o AL A8 e AR
sflomuulaaneo@ls agr twoe gepmate aforinglagionh e T horapezd mipfstnatipn can be
P ALREABLY of 8GLEN S iReitlMBrdREI WIRHein preferably there is a time period
while both (or all) active agents simultaneously exert their biological activities. Said
type Il anti-CD20 antibody and said proteasome inhibitor are co-administered
either simultaneously or sequentially (e.g. via an intravenous (i.v.) through a
continuous infusion (one for the antibody and eventually one for the proteasome
inhibitor; or the proteasome inhibitor is administered orally). When both
therapeutic agents are co-administered sequentially the dose is administered either
on the same day in two separate administrations, or one of the agents is
administered on day 1 and the second is co-administered on day 2 to day 7,

preferably on day 2 to 4. Thus the term “sequentially” means within 7 days after the
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while both (or all) active agents sinultaneously exert
their biological activities. Said type Il anti-CD20

W@paonlossHy8 and sai d prot easone inhibitor are  PCI/EP2008/008919

co-adm ni stered either sinultaneously or sequentially

(e.g. via an intravenous (i-209 through a continuous

i nfusion (one for the antibody and eventually one for

the proteasone inhibitor; or the proteasone inhibitor

i dsaifi the Siretr ewtibods] Ipyf)ferablbyemtmth dafienftpethd dosegehthe first

aaré; 1b88)y agdg g}{esﬁéi‘— edmﬁ'l%q’tg QMM datrﬁeatdgl%esa'nﬁz time. The terms
mnistere

el ther on In two separa
agaiadminstetighwithhresperé t%fhetm@nﬁg@mﬂeéow of &g type HeangigCD20

%nﬁaa An@rﬂﬁie td?@t&ﬁﬁx@@ﬂmhhlﬁt&%@diﬁ”ﬂ_l}}ﬁt &{efxﬁaﬂlt@ﬁne@uos%s i be
us e

pr.efera on da to
%%auémar*gmter%%aﬁgﬂw%[qﬂsw 7 ﬁﬁygeaéwm Yol dfpapprgpriate for
thugh fdlrlﬁﬁt e gHHeb}OdJyek m]he{herp&b{eysdmd tnhibitbrdayg. adimaristeded e.g.

de%?%ﬂorts Eﬂ'glcfaSta e Iebl?dXtilhe AR rréx%todxﬁes adﬂlms{ered every week.
@Dthrdmamtstalnatt doses and téradespetetedt soqudngialini aithen amitdén one or
dosgs s&ferdiigyd Ype Il anti-CD20 antibody and the

pr ot easomne i bi t or maan t hat the mai nt enance doses

can be either co-adm nistered sinmyltaneoysly, |ft he

tlt it sbingvidape| Bat o 5p"ﬂ]’t feat ¥ef gym%%tf’feg ffydhe gpajient in a
eRéripiRichlly Elfecting apiin€agoneimphi“bfféctive IaSn(ﬁ.u@’ ) which is the

d d t
SRS S S bbb BIPRfper or
ratdita mespoesaofsetssae.esygomadminmil st bumansth@fue htungISbyght by the

j e i bhi . i's
Fel PRt kAR RS R Bl BN, 1 st ered 1o
the patient in a "therapeutically effective amunt

(Bhe amapny of eppdpinivEatinro ghsaiyl Wh§ Chapl-GORD %&hﬂﬂy yyd said
ﬁ}@te@@ﬁﬁ@ﬁmlbﬁan%aﬂﬁ@ ﬁehlﬁg oc@drbdmtmmlohhml d@pbﬂld on the type

cit t bi ol o
b, AL 958 2 RS ARRIRURY: By RS and
rtas savasitgrof thetdisdasmor aonditiedi bahg daetedr Said tylphehl anti-CD20
Celntﬁy ?# fal-l-@ %6%9 %%e 91"1 ;f/t%é 4 umﬂgglr BLaldBinRferBolhe patient

na sal pr ot easone
i qﬁmmbutlmormar 2 $raies pfﬁrepgrr@ﬂtsdaemﬁm agy tha tyrsranglispyerity of the

dcﬁ&%&d aQ@utthﬁ t/lyg% ﬁ(ﬁﬁ%ﬂlge@g @qn,@bafn g/1ag &f siﬁﬁlt?ﬂ% 1l ant1 CD20

etc con the p i rea
caabbdherd wngf o Bedede’ Of-f G Fzﬁ G ReaF igasorne ihibitor
tis @Atieidal cSalddiatethBagel foarbiad ChRiGtratiin dAshyth alnagsstaitbe patient. If

pt%lg a r%fsnolg{e tlon 1S 1nt1ta(\)/{:noaurs ¢ 1n1tt1a"11brjlf¥51819 tlgl%%p#zﬁ{ %g f dfi-cb20
tm@pdpmgaldoemng lohlbtthe nn%yp‘@e kmgels ghaar subgeqyfent frfusion
?Ttﬁgrﬁgsa?ﬁgf H‘I;s’fa%lﬂget )!11'?195;&&9@%5%6%%1&? the 1tla1291fusmn, and
tad’PS@UW@)‘% Qémgute@ far. Q@S‘F?QJFRE;)MWO@ {J giﬁ 18tt@5érbgrg on 1§ well
| tahur&tbd )or

The preferred dosage of said type II anti-CD20 antibody will be in the range from
about 0.05mg/kg to about 30mg/kg. Thus, one or more doses of about 0.5mg/kg,
2.0mg/kg, 4.0mg/kg, 10mg/kg or 30mg/kg (or any combination thereof) may be co-
administered to the patient. The preferred dosage of said proteasome inhibitor will
be in the range from 0.01 mg/kg to about 30 mg/kg, e.g. 0.1 mg/kg to 10.0mg/kg
for bortezomib. Depending on the on the type (species, gender, age, weight, etc.)
and condition of the patient and on the type of anti-CD20 antibody and
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is an initial candi date dosage for co-adm nistration
of both drugs to the patient. If the admnistration is

WO paopas3esous the initial infusion time for saiBCT/EP0$/008919

anti-CD20 anti body or said proteasone inhibitor may be

| onger than subsequent infusiion tinmes, for instance
approximately 90 mnutes for the initial infusion, and
approximately 30 m nutes for subsequent infusions (if
tpreteasuinié alhibindrusheo dosage weld| the clderiatsgdiion Fhieedpteebfsaid cinti-

OGO A SR P
cm-GP20ntiberlyswey b abpnistene B/ RYSTY 2n0ﬁwlkrge Weeks and said
48088 inhBTErkHaPbe %@H%I&Greﬁ%l@w &6 RAl @Bys. An initial

t her eof) istered tO the patiegent. h
;}rlglreérL@ém@oga @iloyggi nb>br95’tee3§oﬁ’€r°? JAiveR dopes,imay glso be
isdntihRter@nge from 0. 01 ng/ kg to about 30 rrg/ kg, e.g.

0.1 ng/kg to 10.0nmg/ kg for bortezom b. Dependi ng on

tlﬁga grnelfied'lfqet% %ﬁg%c}u(l% ﬁte (H’l ed e&geﬁéisounsgﬁl] ef(\)l\li:e I I%héﬂt% S x)educmg
anttast@hY O)r aﬁxrt}tgo dejllsandpntmme ars ovweh | o paltiento rsuffcrmg sz geD20

p efggg g3 aﬁ’l% fnZérdl&ﬂle?& haduhe f(ﬂfma@és@n kidurdtdhdaQf survival

fromthe dosage of pr.oteasone
mfmvfs t%)rPaUEmg ingrgesing, jthe mgrewo trgetsupaR) Gfagichea patient,

qaﬂﬂeﬁﬁlﬁé ehedubatibn 6V (?Esboﬁfb@ rEQllﬂirl'g' ae aW@tQKﬁlcalD)d sfgaifitant and
pr.ot egsome L nhi bi t or %/rht fa]an | stere

iy TpepnitE o yRproxHn ekt b isf A aded by the
fdirhtdove bfbyuroina, Qrogressior drwer swaisds rnmonsd sateber duration of

%Q%Bo%i & tlgr eéjr'efel‘lréd %ﬂrﬁ)r ?Erﬁgr[teﬁleergp&gérggxﬂtls u dé?&l for increasing the

pteventing or re
nﬁsmwﬁ@n@rgrﬂw Pﬁléﬁ’fleﬁtsssem nation in such a pat| ent
suffering from CD20 expressi ng cancer. The nedi canent

1% m%%alexf ef tHif GveAGbM hddhteorndH beHet @;ﬂtoafms Lthyﬂn»saiergfeuuc or
such atlent i ncreasi,ng, the rogress

SARPaR BHen B R GTReeth Ehat; SRR r e of St ety (o2
r@&n@mkmay &8s ukddiinghe lypallsatxmt CBR0 eatib gdysindrprbieesonie iahdbitor

Céotnﬂnﬁ%aﬁ o wTRARL D9k LtlbDidTE{epQés%mgnéangér %H& txﬁﬁ@ctufeq are suitably

as neasured ion of surviv
mrognésrsucgmbma@engmwwts thassyse resfectivat fer dhe gurpase drtended.

Oﬁrefe?ammﬁoqypé N AtPEBhe aﬁ%@md PRBdsonfeBhibRE} EaRBMMhtion

i s usef reaS|ng e response rate 1Ln a
otfea,srélﬁlteﬁt ‘é*edl‘ﬁﬂf%’é suemdditiogal eHpPWOX|G ¢ ?H'P@ﬁrapegﬂc or anti-

adidtdriageral, odtb@botydsahaxdnban&hheeffdrer @pact dgensr
anti-cancer agents, or conpounds that enhance the

ufcﬁc%g%%t(s)rlilaug{1 fg%%gadﬁ%lgealg%laﬁyéggén? 3% g&\f? GithS&f afkg)lating
|a¢npb,| gush as cyclophosphamide (CTX; e.g. cytoxan®) chlorambucil (CHL; e.g.
leukeran®), cisplatin (CisP; e.g. platinol®) busulfan (e.g. myleran®), melphalan,
carmustine (BCNU), streptozotocin, triethylenemelamine (TEM), mitomycin C,
and the like; anti-metabolites, such as methotrexate (MTX), etoposide (VP16; e.g.
vepesid®), 6-mercaptopurine (6MP), 6-thiocguanine (6TG), cytarabine (Ara-C),
5-fluorouracil (5-FU), capecitabine (e.g. Xeloda®), dacarbazine (DTIC), and the
like; antibiotics, such as actinomycin D, doxorubicin (DXR; e.g. adriamycin®),
daunorubicin (daunomycin), bleomycin, mithramycin and the like; alkaloids, such
as vinca alkaloids such as vincristine (VCR), vinblastine, and the like; and other
antitumor agents, such as paclitaxel (e.g. taxol®) and paclitaxel derivatives, the

cytostatic agents, glucocorticoids such as dexamethasone (DEX; e.g. decadron®)
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conbi nation treatnment of CD20 expressing cancer. Such
nol ecul es are suitably present in conbination in

W ewos¥38 hat are effective for the purpose i NREHERWOS/008919

Preferably the type Il anti-CD20 anti body and

pr ot easone i nhi bitor conbinagjon treatnment is used

Wi t hout such additional cytotoxic, chenotherapeutic or
anti cancer agents, or conpounds that enhance the
elfnﬂecdmcoﬁtersmhsmbem predSisohe, agaddosidenerzyohe, inhdritors such as

%y@%ﬁrea 1{a£é15]gleﬁigﬁ1q%§nzg{/ Ce?op osp#g page ec_f.eszlcovorian and

@h@xﬁ»hc ra)u)d derhiativesnbud similagHliverse gntijusngeesgentsr The following
§1ﬁ)ﬂs aHa? QQ)SBe ﬁseg ap! Q&dlﬂ&ln{lr ddenBSHIniBRiHeL (B.g. ethyol®),

I'er an hal an, .carmustine (BCN

aﬁamlax%t\ou ﬁneﬂqréfthﬁw%ene(m&m&% ( TEMstardlh t ongtsRfozocin,
chl@fiﬂostph@mhd&l%m@ﬁhb(G@N&DQHd))loeﬁblcﬁall% (8g. dox1l®) CFematabme

%%g%%g%ﬁﬁaﬁﬁﬁ%ﬁ; 15%8 %Idgévma ehg, gg)fés azme, l(mt)o}rlycm,

oddcataadli feg( Aagotede®),5- a‘lcﬂash:nbnm; acarboIQISt-uFU)qxahplatin, cladribine,
CARTHOHERN] Be1P19, (ARLRARNT hbny RS PRGN ol Edcin 2513)

dbxoridiviec flndgraXRre, 1 Séﬂmlég,rldalmbmlm(myyla, sarfesp bete; mterferon

( QA Rrond b GRS h rleuﬁﬂohﬂé @l’i@é@dtfbl %Qphzﬁl@n,' th&@aptopurine,
al kal oi ds, such as vinca al kal oi ds such vincristine .

(RUSRPYCi nml%%nenepe%a%aarsﬁé | PRUOSTHT _ GUPRIFOHD: { BRGFYEin
&gﬁi@kﬁ’en,sm&hp@@dd}a&stdlﬁx@ie, ( ehlgguah&)eol (Hiptep@ndiracil mustard,

axel at Lves t at age
R isRENE: AP e St Seeliaribt nyeindl BRX DZ0 gntbody and
otaoeadscone( ribhihitdr aonthnuxh@metrsatmens ue hlsacé witlenini Mheaddltlonal
na;% osi de enzyme inhibitors such as hydroxyurea,
am no acid depleting enzynes such as asparaglnase

Ieucovorln and other folic. acid derivatives
st vag ofgthgerdatosit .aflgnwlca@féﬁt%%enfrh@e%b?do\fagﬂ\ge as well as
%ﬁ@?&lmﬁv@kﬁgettb@ecﬂﬁednﬁ&an@é’(dtlidg@m&k prgeit &inase inhibitors in

ar n| f
sontant resimert oo getr arerSF aharAgREN o e, Gancer therapy
ceytsL @pﬂmha‘medb‘?remomusmﬂd@r ((BCNUpe adoxidemabiped forl impwitoring

(t%legancg%ﬁﬂle%f%% tven& %Htfélb&ﬂﬁrcﬁ zdrﬂ%'f%ﬁﬁg)ﬁ )r))utes and dosages,

daunor ubi ci n I PO .g. daunoxo , rocar a2|ne
rwrttla)pﬁfe? pdjugmeatsakel exe@Péf thezpebtab %S(age)s)of thy QaPEIGREFHS may
Ql@fiéﬁduﬁg u 6ﬁ|th@|15%"t1|eﬂb’s ehiaged kzelmeesp@afaau@ttehamea by using

qgf&ggtjlturél%'tﬁpﬁﬁ GiterqiNgatg Soraek, b e compred o the

i dhaswihivsedin tire sivsancd oftadditienelothetagents.nt er f er on al pha,
m t oxantrone, topotecan, |euprolide, negestrol,

&?ldgﬂl esngfr a%a&’fe‘EHUJ &ﬂgtoxle @t’r‘%ﬁ'ﬂ%’mrqlé O4H3E recommended

asparg pentos at’l n, | calfyCl n,
tlzamﬁm menufa@terﬁrp@@d dderg e@mrealcbbﬁewtwreé@wﬁs A responses in

thiRhERAod e, a@a‘nl beUAddaE&h w r ed bibeg: ¢l @f&e‘ﬂbUﬁldqagmtude
Preferably t etuyell nti - Oanthg g

concentrat1on or amount. Thus, the actual dosage wil e[}/en upon the judgment
of the physician, the condition of the patient, and the effectiveness of the
therapeutic method based on the in vitro responsiveness of the primary cultured
malignant cells or histocultured tissue sample, or the responses observed in the

appropriate animal models.

In the context of this invention, an effective amount of ionizing radiation may be

carried out and/or a radiopharmaceutical may be used in addition to the type II



10

15

20

25

30

35

pr ot easone i nhibitor conbination treatnment is used
W t hout such additional agents. The use of the

W@ 10008308 and anti cancer agents descri bed aboR&T/EB2008/008919

well as antiproliferative target-specific anticancer
drugs like protein kinase inpgbitors in

chenot herapeutic reginens is generally well

characterized in the cancer therapy arts, and their

UBi- ﬁ@ﬂ&idﬂltlbaﬂjr andniteteatdige $@rbit@ooshiier@dn drestrhort of CD20

ﬁl etSSC}l[lé g:g'lcep % %BS? e%@‘#a(ﬁgé&c%dnvl?enqun%r @ﬂgrnapgr mt%rﬁal to the

nirstration routes an dosa
spnﬁ@neu;mgttmsmds Wirar thexsawpteels exteenadde uhe Pd@%tgé@ dferapy is

tlﬁﬁm’}ygs%{%h b@%m&&laff@ﬁ/ t p[? (@BRENANVAGH Hﬁ%@uﬁc@ ®f radiation is

patient’ cul tured res

t
HPS"{T%@Lﬂot 'ili\eel’%ﬂhdé% tre@éﬁ@rtaw Gl eqd Eéa%g%géeYﬁﬂbj B%Cgoactwe
ragghh? &Br Qll%mfﬁﬁéj cbﬂeit?@f ﬁﬂphﬂﬁenﬁéﬁ @ah bet felecabiseo@ethef group
addi ti onal other .agents ica a
A futingy But pob iRl By i i 37 S R g2 americium-241,
r g@tdeg N debalby7t heppmrﬂ?f aethmetiuym-a9d iodise-823,ndodin¢-881, and
b¥1dlugxé \illi dl? allso> o%ﬁﬁf% b%qﬁ? QHt?I?(Yng \glt}@rs]u#fnaladmﬁg&é'esrsotopes

re

GomEeattly the (o BrarsnbBiR0.anheds, ancherelerae igbdge cambination

A LR RSN LR Ak dthighd d GEERNiAg BRBRYSI Ci an, the
condition of the patient, and the effectiveness of the

t apeu |c nmet hod pased on t .
12%0{5 erers Hrondze HF?WP&’P&P"cE&P’EHH?leg HaTesgsiaRIt ordappyable
Otrun’ftirshﬂdybk twhedmetsaus. kapplved ranltd heverbespeseaeghen radiation

c on’?‘rg\X[ l;)getn:]co?nbagpc[ %BI c%%r%oﬂ{&@l R?c? gt%é theLzﬁle 1p§ased on the

I nven
i pmicple ghatemg}ado&;rradraswméelc\@rfrd o Brget aﬁ?a/w:sll result in the death

[%g@ﬁ?&%ﬁ?@ %%izs'oﬁfaﬁtoﬂp)(urggr ﬁﬁ@dndé{heaggigédek O’Fhé ‘Pachﬂ?on dosage

- 0

SRR S5 T e ik PofereDsd i S e e st Grpfime and

S@:htrt@ﬁa@(fn rad adusOBe Gareflll &dzﬂd&ﬁrb)eﬂieairﬁt@ﬂog(im Thé aemfvaint of
pat

e R el st MR e R SRR, b he two most

eiierrmak atrethen loadioatdfahe timpapy r{EBRTY. othhlemttdabstructures or

(Qrgﬁr?s of%he f)@(qj}; %FF% %reﬂtqg HidH thteQuIlhBPh 'r@a'at A t?@@al course

atnent 1s Ca acC yt erapy di oact
a@fdn@tm@?t fosepatient Haderapingxa leﬁortqhie@pv Wilkhs 7 BRategAt grdedule

seleeatied d wedr ﬁéaﬁ)dgwﬁm toft® dugh dfbetvidéh 10QindI§ONGE ediniristered

radium .cesi um
1 e Poiemdppaeeis i isian g poopE LR el frgbders a week. In
Ipxéfdﬂ&d]e&ﬁbodlmdnmef thxlinvamibn tidraiivsyddrgy whenahswors in human

PoR fenl% e hga RSt tpb ??,ﬁﬁﬁ,aﬁgmrewem 3?%%\%%83%%\‘§dlanon

e rab
hdotbmoweralsotﬂm lmlnhnt@mtqfrtu@@nmqﬁh ibgrneans of the agents Comprlsmg

the combination of the invention is enhanced when combined with radiation,
optionally with additional chemotherapeutic or anticancer agents. Parameters of

adjuvant radiation therapies are, for example, contained in WO 99/60023.

The type II anti-CD20 antibodies are administered to a patient according to known
methods, by intravenous administration as a bolus or by continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerobrospinal,
subcutaneous, intra-articular, intrasynovial, or intrathecal routes. Intravenous or

subcutaneous administration of the antibodies is preferred.
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treatnment is used w thout such ionizing radiation.
Radi ati on therapy is a standard treatnent for

W@ 20v90530B8 ng unr esect abl e or i noperabl e t unor SPEHEP29NS/008919

tunor netastases. |Inproved results have been seen when

radi ation therapy has been cgqbi ned with chenot her apy.

Radi ati on therapy is based on the principle that

hi gh-dose radi ation delivered to a target area wl|

r'Elseu Il)totéarsotri@emﬂﬁﬂtolﬂs afe néministordi e acgdtieat iancdrdingy to known

ngngtggséreéﬁ | 1rrt2?veh|8§ssa§m{nés;[1;?§10 aglaa%)lll? n d YQ‘ Q%gmru%gg iftlsion

cbz)@e 4 @eyiodt pfvginaea dby rintramosaddro nntrmltmt lpgracerobrospinal,
E%Hhé&ﬁsge&kﬂae&‘?tlgﬂart h?r)t%gl%\@eﬁ' S tramgalanwnéerefal routes.
lration a patient recelve epend on vari Qus

c@ﬁ@i"ﬁ@r‘lat &Ubﬁlstanm qrrsak m%ltatlpwértheaﬁfotﬁasemHéhlbltors is
gkie@gn of the tumor in relation to other critica

structures or organs of the body, and the extent to

¢ PRt D sdnrift =B semgi g or e erOropkydy and
vdrl prooeaseme irddbinerfor gehedisatmnetreaamént of Hpateak suffering from

perdlyﬁl) rés m? Jaﬁ%e@l Irqoasgre? rréﬁeg%gﬁln]]eet ﬂglﬁp @tamers may

admi Ti s In a sin
oﬁilrté)bbmcluﬂea pth@rreac@u@;allysc@a;@leacaMkThqr kit mmfertherrlééude a
ebadidRa, Which N SreferdPiioRi ihhakSarh@ aauﬁ%gvcdmﬂer The kit

tunors in h ients are treated W th

CHAD fHERer dRe @]??eeaaw%ﬁge Brert ﬁ%mpweaPr*aﬁdamatrv%mﬁa@rrsﬁmg the

| iseQif B¢ covabigsd tﬁeb]l@ndnm hb hirhéthod 6dr 4 DO egprevdiny Eyicer disease,
ﬁ}ﬁlnblnatlon of the

R B DR iR bRk IREAGTD, et Lon OF

optionally wth addltlonal chenntherapeutlc or
ahld clarmerpaeget dnseFAr agfersete mftracjansanestemaiibyt jimuded in

t&ﬁﬁﬂ@ﬂcﬁﬂ; ;ﬁ"c@a ef OF tﬁé‘r%ﬁ&ltfc FRRER] wichl tha n%%/déqg?&manon
The t étl-CDZO bodles are.adm ni s

ty §
prhourihe dEé’Gi“tb‘?rﬁg usgger (Bt MaRjEratigp, |Cﬁ‘PFré\PZ‘|‘F6E}%“S and/or
awlfinin 6§ tcb Ader BiRg 8% e OLUL thérapyutie@réduttous i nf usi on
over a perlod of time, by intramuscul ar,

rx}{ :gp {re mq)ddll tr %ﬁ LAREO ?Plﬁa%ufac?&gcﬁk@ﬁ?eqysm?y further

novi a eca
| mtclrudvem@bsmmcetstumﬁmaambée aaimieni $he artidn Oéfm@rmfacture may

aﬁl‘i’ﬂh@f’ﬁicﬁﬁle'assttg'ﬂ@ﬁﬁﬁ&ﬁdwﬁnﬁ iPpRESAP ré Y ep\'setpgfa‘ée #Mdtional
adm nistered to a patient according to known methods,

eCItaiper- j nt r avenous adni ni stration as a bolus or by
conti nuous infusion over a period of tine, by
| A§ nesdlisceeihps "pHamﬁqb&mmthltyOztteqitablie rdﬁxfrﬁc’éfsobtreﬁéqfd mainclude any

SUbdc antee(r)lulsdom ath{)fae v%rtt u %rcéutl f [ AN ?ra{ 8n including solvents,
p perora n% cla raven &

sqllbpmslamemuélaorcomr@s, adtrbzmtmad aetndomnbfunghle aganes, eiselonis and
' Mbmtfogrcféldy%gp{g%flﬁ,r R&8 other materials and compounds compatible with

pharmaceutical administration. Except insofar as any conventional media or agent
is incompatible with the active compound, use thereof in the compositions of the
invention is contemplated. Supplementary active compounds can also be

incorporated into the compositions.
Pharmaceutical Compositions:

Pharmaceutical compositions can be obtained by processing the type II anti-CD20

antibody and/or the proteasome inhibitor according to this invention with
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The invention further conprises a kit conprising a
type Il anti-CD20 anti body and an proteasone inhibitor

w0 2009058838 onbi nati on treatment of a patient suPE¢EEP2998/008919

froma CD20 expressing cancer. In a preferred

enbodi nent, the kit containers.- may further include a

phar maceutically acceptable carrier. The kit nmay

further include a sterile diluent, which is preferably
gthatraaceuticalysepeptatie mcﬁi@hmicmairga]mta'riaer Lactése, &orh styh or

fcf’é?itvr!&?\ye tﬂé"‘re(ljlf:i ?a]@ #Qacn a?ﬁng ng'eflr J ]sacigr%rdl ﬁ{enﬁ(eo édrm)g qlsed for

i ons di
terxelaphtem sagh aamh&t fablets @md @hbtfeﬁsﬁlgﬁrgs enthdurd gelatine

%I\Eﬁ?éesul%g &b Yoxasoﬁ ééﬂtine Ng&um AOKifEr SalnpiRRegRable oils,

The term "packa nsert ers to

| WRKET: Rt ssm-sekéﬁ%hwlgwaw& w’e@le%ﬁe d3eRepdingqn the nature of
RAE Isag»essueﬁtah&eﬁ@ea&ﬂkmare,r @@lwlateﬁ, uswhllyCReqiyd im ehelélBe of soft

t th
D T LR i T e
donexaniplegvdtére polsels,oflycetd hveghtablepdutnidahp libel $oitsble karrars for
psglﬁtagglf’o%gs %'b R)g fe%‘ﬁ‘%l\e ﬁ«ﬂﬁr bk hgljdgnﬁc{ mﬁaurg)f(%cfaw Feml liquid or

ude ar nace
dcnebpdbdeamaﬂmdéﬁ The artlcle of manuf act ure may
further i ncl ude a sterlle di luent, which is preferably

dh rate a i onal conta ed
P] arg]aﬁ%Lﬁg?ﬁHSOé’ﬂ?? é(rl"fs (ggCe&ogs(Pver,carorntam l:lareservatlves,
|snhenui(tex:k, t stabiticéradewething aragerak | emeulsfieral ©omfratishl eolorants,

\éﬂatvgraﬂ)lpsarsgm:? vsak ég@m 'agat)a@tﬂrggau}emdu fspg'gﬁﬂln\éeﬁ]ée%ts or

sper8|on nme lngs ant’l bacter] a
antioxidantal Tlaffgéml slso cemfewritildl osher thesapgusicallyvaliablesuhgances.

agents and other materials and conpounds conpati bl e

ne %l’gﬁv elrmlcg o qh% \Ef%QO n§ %lgarﬁ‘{aIc&f?rcal%g%tslttxogscgﬁrisﬁ% both
tSh!ei t3pe Ilwetlc@la%amd)odu@edtsm peeteasometinbibetorpo pitticolas for use
af, dih®) dx gyégm,g &hcbS contenpl ated. Suppl ementary active
conpound can al so be |ncorporated into the

gff tions. . Pharnaceut.i cal n@iltlons .

mREFRACRYICL o AYBEPY Yhs MAn HENEht SPTHBESGyone or more

prhaemsciunigallylxecdpydbde dakriamt i - CD20 anti body and/or the
proteasone i nhi bitor according to this invention

iy !
" :bqgreénﬁ@%anca BRSERS 8hErml 2RA AR SR Ol 97 Phficular
Uar ese it et capptisnar ] 47 Y SrsanmounE of f KEPCHnE-D20

%@1@0d§ 0lan8X @M CeffedGveS e hn & AFJuBE Sf faOfrota@l B¢ $nhibitor. Such
coat ed tablets dr agees aqg har d e ati ne g@ psul.es.

sompsBitionceptarals coRPragt P 813&?‘1‘%% Ycaffgma Grdersgagd / or
exaipfng. veget abl e oil s,

Pharmaceutical compositions of the type Il anti-CD20 antibody alone used in
accordance with the present invention are prepared for storage by mixing an
antibody having the desired degree of purity with optional pharmaceutically
acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or
aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid

and methionine; preservatives (such as octadecyldimethylbenzyl ammonium
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waxes, fats, sem -solid and |iquid polyols and the
i ke. Depending on the nature of the active substance

wo000as30Bers are, however, usually required i nPEHEP2AYE8919

of soft gelatine capsules. Suitable carriers for the
production of solutions and- &yrups are, for exanple,
water, polyols, glycerol, vegetable oil and the I|ike.
Suitable carriers for suppositories are, for exanple,
rebdaridsl  bexamethamen othleridenakerzalkoaium shlgridei gbgrdetgonium

| dnfdd; ?ﬁ’é%@l&tﬁr& Eeli‘ﬁyll dldehol; TNG1 PAYabamGabh b€ @lethyl or propyl

COﬁpOSI I ons can over , contaln preservati ves,
SHFAST B0l SEeRITObo K ShEERAlng -BRHIAL, and m-cresol); low

aible&ilir Wei‘ght S’(M\ﬁﬁﬂﬁﬁeﬁ&uwm edsadiles), p&?@épﬂd&ﬁtﬁmtéi@d tsGch as

f t
St DR D5 SRS 0 SR DR soch o
qidhetinytl pyer cligent; mhbyctdalsmzitﬂsegl)sutesglatwese, aGpayagine, histidine,
t ; ;oo
%%g?f&o i;nghpr}rgo%&%g h?g& 'cﬁsag igiggﬂﬁﬁd C(ﬁi’ler C&rgohydrates
ancluﬂmayglme,s@amncpﬁo@re desnesi qiﬁlabng @gentp ﬁwf}a@ft EEXTjAa rsugars

fQEh Y$ %dr&ec%gnﬁeﬂp Ex%ﬁﬁb&gorcs%%&ﬂ saﬁaeoﬂnmgacroﬁafeeu&mcmch as
conp05|t|on my urt r conprise one or

prarc duetRk amngxp e e bF-&b| L P ie OMPIHES pr %‘%‘gﬂf non-jonic
i savfattah GRS MO EENI ByPIdeRONI pbiat srgedyethydale glycol (PEG).
conp08|t|on in partlcular for use in cancer

cﬁ}n%rné%élglgal( O)lTB)aOnltl fn]; %‘I"gf‘le( Ercstéasg’rtneslﬁ@\;{%r n@ &eﬁg&d bh their

arreomacestical prqneetaessom i folni pnelbrchemigsh @@irmlmdﬁ iowsh as eg
Wbk, bn€ ?dTH{dlaﬁFocn RN BBEE Hhi follbiihgaccept abl e

carriers and or excipients. Pharmaceuti cal
conposi tions o he type Il nt| )ody al one
used in accord& éb]\ﬁ}%(‘gmf‘ﬂét“ﬁ}é&’éﬁ%)zaflﬂ L8P on” ar e

prepared for ctnrage_by_nLang—an—aﬂ¥+*%¥¥%—haV+Fg the
dediened ldg@dreatsof purity w inlg/talgdeti onal

gtrurblrrzalc 051'319& d}\/gfé}%m&a?@ escarrl ezrs ) >f® p| %ts or

Yarecettteal—sSetereey 16t h

edi2t i on Lam)séAnmdrEds DTGO8D)25, in l0he {80 m pis0
I y%phi [ ﬁfﬂxfl%éml ations or6aquec ys sol Htl ongy

Agceptgbte—tafrrters,—exctprents,—jor—stabitigersare

nqrit oxi|Micooqrestdlbnenelnlese | He dosdfes af® | 150
cqncent rl\q;érggﬁrrﬁg@;‘rg%ed apg incliyde byffers; sugh as

plfosphat e, crtrate; —and other_organi ¢ acl s}
ant i oxildeials i ncl udi ng ascol®i ¢ ddibd ahdbtret $3lodi ne:
preservatives (such as oct adecyl di net hyl benzyl
unchl ori d hexamet honi um chl ori de; benzal koni um
B\‘ﬁlaﬁx‘é‘“ns 59€AHERi um chl ori de; phenol, butyl or
benzyMixaitgohnl2; 3 ah&y lanp graabbnswih phrifisd wetehy| or

pi.Opyﬂ)ry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4.  Add item 5 and mix for three minutes; compress on a suitable press.
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par aben; catechol; resorcinol; cycl ohexanol;
3-pentanol; and mcresol); |ow nolecular weight (less

W@ b@p/osdedtit 10 resi dues) pol ypeptides; protei nRCT/BR2INS/008919

as serum al bum n, gelatin, or inmunogl obulins;
hydrophi li ¢ pol yners such as2pel yvi nyl pyrrol i done;
am no acids such as glycine, glutam ne, asparagine,
hi sti di ne, arginine, or lysine; nonosacchari des,

di sacchari des, and obhéhpsdcﬁmhy@n@mms |nclud|ng

gl ucose, mannose, or dextrins; chelating agents such

as 1febl A IngHARNSs S such as sutrPsepsARNNI toI trehal ose
orr—sorbirto———sart=formni IIB ounter—=i % ch—as$ sodi um
pI W g PO
Pl
cat

netlal cdrpmpgend gffogmuladlng 6t ei n220 nd/ or
nan: i onli Gy pek&Rt S such |aso TWEEN( |t 1Hg, LURDNI CS(t m)

on—put yeulyl ene gtycol(PEG ——Pharmaceutt
c ﬁpOSItQ%rr‘i‘SStHth he prot eagdfe i abi bj$hr [A%ne, depend
on 4t hei rTagbar maceut i cal properties; lei@. |far small
chrem mpoungs such as [e. g. | Qortlezom|, —one
fq MH&DQSWHP teprate g ilde fo |0\A'4z'1d' ) _Tabl et

For mul atTeal (Wet Granul ati grepo Maowf adgour|igog

Procedure: I. Mx items 1, 2, 3 and 4 and granul ate

with purified water. 2. Dry the granules at 500C. 3.
Fldsﬁuﬁatmrmga?mudedard: hrough suitable m | i ng equi pnent.

4 ;Lconpress on a
sui tggllué lEe%!r?gelg zaag‘)q 32{2)§ Stlﬁgbl{;g{l%? Ea?t% Ynuf act ur | ng

Pt ocetidd éema4aM§<an@mfor3r21raﬁ@ 3in a suitable mxer
for 381 MBulsgRablécaptdd. i tems 4 and 5 and mx for 3
mnutes. 3. Fill into a suitable capsule. In one

further enbodi ment of the invention the pharnmaceuti cal
donpos iftitierserabebmgnh gf tthe tilieentinw ethe i pdarmaceupea f eomegiyisifions
t I

B A e B A L R
i A& ri‘tné‘b%)yaflﬂ S§k§1 BHOtBHRIPaERRItITn ni cr ocapsul es
prepared, for exanple, by coacervation techniques or

bphd att@rer Elfgtétherﬂﬂn%?eﬁllsé e eﬂt.ra;fp@ﬂ 1@Xaﬁ7ﬁb&qpsules prepared for
%(g % ﬁg e kl ul oze. ors ﬁ{e% mterrac1 Pynp rlzatlo ?or xample,
p ‘R H@ RALSPRIWYS /Y RY SCHRELR BS Y MEEREL Vel

[ hydm«»iyinmthi)dtelldlfqgg od egelatior migysipewtss ahd rpoéyxahmtbylmethacylate)
| hROSQ eséﬁﬂéw,%w G R3RBRLE Strugh LRGP RIARS (foP 83Qmple,

partic : . : : :
llposomes, albumin microspheres, microemulsions, nano- particles and

nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped
articles, e.g. films, or microcapsules. Examples of sustained-release matrices include
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (US 3,773,919), copolymers of L-glutamic acid
and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable
lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide

acetate), and poly-D-(-)-3-hydroxybutyric acid.
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nanocapsul es) or in macroenul sions. Such techni ques
are disclosed in Rem ngton's Pharnmaceutical Sciences

W@ B0p/0gx88 i on, Osol, A Ed. (1980). Sustai ned-PE&I/ER2988/008919

preparati ons may be prepared. Suitable exanples of

sust ai nedr el ease preparati onz8 i ncl ude sem perneabl e
matrices of solid hydrophobic polynmers containing the
anti body, which matrices are in the formof shaped

arhe firewationg .to fbiel weeg for imivivooadipinistasion Brastheesierle. This is

ﬁg%(?lgl'gagﬁﬁngl gr@@g ﬁmaﬁtt{ohctﬁﬁ)dgﬁ%teﬁ@ﬁ]&gtlb{ﬁﬁ{eﬁ{bﬁanes.

pol y(2- hydr oxyet hyl - net hacryl at e
pHreypmsm BV rthegjdrrwlée% ?d@gﬂﬂea)sfog thy greglrggnt of cancer,
ff%}aﬂnﬂfnsterﬁﬂglﬂb alPatierdGh (ﬁeélflﬁf such treatment (1) an effective first
%ﬁté)f a %Igﬁtr 8??%00 C’Ia& 8?13 gg Fﬁ‘&c% )é%fong amou¥1t of a
Cp}pcdawmémhmmjn as the LUPRON DEPOT(tm (injectable
m crospheres conposed of lactic acid-glycolic acid

O U t n
COROLHTE PR LRk d5o0EL 8 Sy e e o cancen
beonprising qﬂmmﬁtaﬂngcso adatientgn nged ofsuphy Wa%n‘s{% pp effective first

ThhSurdtofassk INAnACCOIP hh e ;kndf (i bh atfe@Rve sbdoad @mount of a
sterile fjltration menbranes. The present invention

fRIPfeF}é‘?m?)‘rné‘\‘}?‘H’és a method for the treatnent of cancer,
conprising admnistering to a patient in need of such
t Aeadednbnteir( ithe wnmé pétéot’| pnefefeﬂ:fl)stefasmuznhumﬁn & heedeof teatment

ik t%gzﬁ AL CB g%ntlb@cﬂﬂgé 21 p@ﬂe&%;%hh%?ro%?% expressing

anoun easone | sent
i qaveer) IfQTrﬂnVWIPF@Ie’ amddvp@eme&rqbéx hbump@ in nped efrsagh bigatment

%o t?é!l@ Qzﬁ{cer %%rb&h@&o@ﬂf@ﬂﬂlt%@()f R8oh OHawP@Y) tﬂ@tterhﬂ"patlent"

need %fu tre tment () an e{ e)g}tlveflrst armc{]
oPngal f% €1 fo SARTILEIED AHEYHGS eTabhn A yls pgch 55 dogs, cats,
efidres] dons, px@@@n&paamidmh lofman plnmtae:@,mnmug gthérei tor . As
used herein, the term"patient" preferably refers to a

%véﬂl geﬁgthgrf' c&x{ngﬁge rtf'psv‘ffl fagplt(yhﬁ %%}%ﬁ(&%%eatment of

eexpate@st,usn ermtrem) a chZOaﬂgprmmgGsecer apdomiration a proteasome
phefeloab! y a human in need of such a treatnent to
treat cancer Oor a precancerous condition or | esion.

wever , erm "patient n_al efer to
o T SomBrarict amey T Aafare S dkanddygroteasome

Cl&hﬁ).ltoh €orass in thewsatnpérg f CER6epprsthg@anedrunman

pri mates, anong others. The invention further

[ﬂv%r?t?odafttrm? cun %@és a %ql aRLidesy arﬁt@d'odgrh%d a proteasome

ring from
elﬂbﬂlets)é‘,lf%u@alrmc@ﬁ trqatree#b@ neapawtaiut&f?rmge&em CD20 expressing

i alkk tor.

Preferably the proteasome inhibitor has an IC50 of the anti-proteasome inhibitory
activity of 5 uM or less. Preferably such proteasome inhibitor is selected from
peptide aldehydes (preferably N-carbobenzyloxy-leucyl-norleucinal (IPSI-001)),
peptide boronates (preferably bortezomib (PS-341)), peptide epoxyketones
(preferably epoxomicin derivative carfilzomib (PR-171)), or salinosporamide A
(NPI-0052). More preferably such proteasome inhibitor is selected from
bortezomib (PS-341), carfilzomib (PR-171), salinosporamide A (NPI-0052) or
N-carbobenzyloxy-leucyl-norleucinal (IPSI-001).
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The invention further conprises a type Il anti-CD20
anti body and a proteasone inhibitor for use in the

W@ p@waosep8 of CD20 expressing cancer. The i nveP€T/BP2008/008919

further conprises a type Il anti-CD20 anti body and a
prot easonme inhibitor for use29n the treatnment of a
patient suffering froma CD20 expressing cancer.
Preferably the proteasone i nhibitor has an |1 C50 of the

direferabhyotaed sped| an%@j?}(bqnylk@glmhﬁ tayatm o6theNrinding sapacities to
REG @ ggbh%(lseéﬁb (m@teﬁ%or&L e&v B9 HyDe B! £fii-€H26T ffbody

pept | referab

NosHa @nl'ZSHXHR péﬁéyqo %rme{fcﬁrﬁf&rabén p3p 18 55) and still more
ptﬁ@fefdﬂ,gx(b@[(p@gt es (preferably bortezom b (PS-341)),
peptide epoxyketones (preferably epoxom cin derivative

Rpri0E3< Rl Pap ARG RuLIER R ot RGO AP or

is selected frombortezom b (PS-341), carfilzomb
(IrRfefiably saidatypad$ potiaGDag antiohey 1@@52§rem€d antibody dependent

p%g,;d | cyl -norl euci nal

'(\#E’@IE %tgiera y said type Il anti-CD20 anti body
has a ratjio of the binding capacities to CD
durfesabhptec G20 expresBie 6Ny t %éﬁl Noad{?&@m Iyiphoma
amHIody conpared to rituximab of 0.3 to 0.6, nore
preferably 0.35 to 0.55, and stiII nore preferably 0.4

Pt B RSP ahiBocuts B RECABhR Y °

anti-CD20 anti body has i ncreased anti body dependent

rBpeidliomprg lesgmples vseanencexhidtingr arid figyreg mse riDpGded to aid the

Pﬁrﬁfe?s&aé}gﬁﬂ nBQ@le@ngnﬁﬁREmL) riEepﬁ’@?@&f 6::0? vehiBr {58kt forth in the
| re e ably sai

aqmeg%éz@ lagpg.i Hoefy wnga et CH’EIn tomaite KAHP o g1 d%énade in the

f srbk @l 3G et lipViEbut SEFHIENE Gohi ik kpigit anthefim@uties. ar e
provided to aid the understandi ng of the present

I§1V8Q1112Ie i€ true scope of which is set forth in the
apﬂen'oseg—d—zglns. It is understood that nodifications
can be made in the procedures set forth w thout

AR NG If r om taming icid seqopnaenef Yanigbleriegien deidiadisewy chain
Li sting SEQ I D NOH) Jofamm ﬁ@h&l&eawl&n@mfanmba@pl@

SRR A1, heger i G, o i eetog ehal

sequence of vari(¥bl)ef mgmem@foctohel dnitig6 D26 hatiody B-Lyl.

SEQIDNO:3-19 amino acid sequences of variable region of the heavy chain
(VH) of humanized B-Ly1 antibodies (B-HH2 to B-HH9, B-
HL8, and B-HL10 to B-HL17).

SEQID NO: 20 amino acid sequences of variable region of the light chain
(VL) of humanized B-Lyl antibody B-KV1.

Description of the Figures

Figure 1 Antitumor activity of combined treatment of a type II anti-CD20
antibody (B-HH6-B-KV1 GE) having a ratio of the binding
capacities to CD20 on Raji cells (ATCC-No. CCL-86) of said type
IT anti-CD20 antibody compared to rituximab of 0.44, with an
proteasome inhibitor (bortezomib) on SU-DHL-4 DLBCL B-Cell
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(VL) of murine nonoclonal anti-CD20 anti body B-Lyl.
SEQID NGO 3 -19 am no acid sequences of variable

WO e@posB038 t he heavy chain (VH) of humani zed BPUI/EP2008/008919

anti bodies (B-HH2 to B-HH9, BHL8, and B-HLIO to

B-HL17). SEQ ID NO 20 am no3tcid sequences of

vari able region of the [ight chain (VL) of humani zed
B-Lyl antibody B-KVI. Description of the Figures

Fi gure 1 Ant Namblodgkinilyimpghonfia bl neMediaaatvakuns of tamor

type I'l anti (R0 WPOQY IQﬁ lliibﬁecﬁ oﬁvlae%mp%rﬁ‘lgeraof days

rati o of the blndlng capacities 8 ji cells
(ATCC- No. CC2 sra)lmé‘ftlcglape temgE CFllls glotied o eaﬁtf}%d}egend
conpared to m)WKich(bzr@lfas pB%uranmdaal r(BtIEBSOBAK V1 GE) 10
i nhi bitor (bort zom b ﬁ BH ﬁgL inhibi
B- Cel | Non- HodBK k8- € ho¥fe U NEEgUarsiha; Gh PLItERsgmss inhibitor
tunor vol une b[om&*&}mrw 1 mgllgy phat weekly (rriahgles)-amxi 8) humanized
nunber of da ft 0 el p d

on the x-axi 21391 i %H%Lg \}l E?gf (%:djfy‘rg’k? l))dn%% MQEII]?
humani zed B- |aylm1(1@er«dsma¢h+<mot@prrmomhﬁgwxg Qm@enube(mryg/kg

(squares), Otk g@@ QeFos ggg;n b| tor bortezom b 1 ng/ kg
once weekly (triangles) and n|z

(BeWR8- B- Kv1 Meap ¥ OﬁﬁF%eoIﬁE"é‘SWé @g‘ &amSh o€ tgpeedy anti-
W th proteasam2( ahitddyo(Cy3oritug a4t I& White af)kghdnge II anti-

e endl ty (v aplbgB{og st B3I Rigsgecvt G -

anti body ( Cy®ladkt b nab Rapwhallse(l’wq Nsmoﬁﬂﬁﬁé) ;1 Ratit jof the

CD20 anti bod ,
bl ack bar) oSN CHFRSeE 2 Frad! of b R Sayibody
the binding dap\a@mb)e@ld Wpeﬁz@tbeD@g)ﬁetlbo B Hé:lﬁz@ KV1 GE)

ant i body (ri tc@ﬁiﬁl@&l)to@ﬁdxﬁ%ﬁe(sdaled&ﬁltﬂl lsf;mtl body
(.B- HH6- B- KV1 npar ed to rituxi m scal e

E‘é‘l’ﬂe 3y axi s)A“t}ﬁP’@"GF A HVIRR 9t uffﬁ?m%fé‘fl i fYP (}ype A" anti-cD20
treat ment of anwbodigpeon | tleent Z138DAhnant | HooliHisdghin-Lvephoma

g?gshﬂﬁgﬁ{‘zgﬁﬂg@dgﬁbt@l L%@gg@ (P mAROLE 80EPodieEDao
antlbodles, 1) B-HH6-B-KV1 glycoengineered (GE) and 2) B-
HH6-B-KV1 wildtype (wt, non-glycoengineered). Mean values of
tumor volume [mm®] plotted on the y-axis; number of days after
injection of tumor cells plotted on the x-axis. Legend: A)Vehicle
(circles ), B) humanized B-Lyl GE (B-HH6-B-KV1 GE) 30 mg/kg
once weekly (triangles) and C) humanized B-Lyl wt (B-HH6-B-
KV1 wt) 30 mg/kg once weekly (crosses).

Experimental Procedures

Example 1
Antitumor activity of combined treatment of a type II anti-CD20 antibody (B-

HH6-B-KV1 GE) with a proteasome inhibitor (bortezomib)

Test agents
Type II anti-CD20 antibody B-HH6-B-KV1 GE (= humanized B-Lyl,
glycoengineered B-HH6-B-KV1, see WO 2005/044859 and WO 2007/031875) was

provided as stock solution (¢=9.4 mg/ml) from GlycArt, Schlieren, Switzerland.
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anti bodi es; 1) B-HH6-B-KV1 gl ycoengi neered (GE) and 2)
BHH6- B-KV1 wil dtype (wt, non-glycoengi neered). Mean

wWQo 200005308 tunor volune [MB] plotted on the yPEKREB2008/008919

nunber of days after injection of tunor cells plotted

on the x-axis. Legend: A)Vehilcie (circles ), B)

humani zed B-Lyl GE (B-HH6-B-KV1 GE) 30 ng/ kg once

weekly (triangl 1323 and C) humani zed B-Lyl w

(ZBntitidely Bhauliferwarncl drrglsklgmndeem%)ekland( obysedbate, 20. Antibody

Iy I It
ot Ry el B A b TR S Yoty

(BHH6- B-KV1 GE) with a_ proteasqme jnhibito
(3581?@?%’2’6‘?11"(‘)1)11’*?%%113055%@ TohPurehagse s évagﬁ?q%agpn from

Bahisén-Bil Erﬂﬁ-l,( Netdd/raeimaty. Biluyion visyipesng frosr @donstituted
B- |]-(|6 ﬁ\}‘] , see WD 2005/044859 and WO 2007/ 031875)
vtk spiigio

Bed as stock solution (¢c=9.4 ng/m) from
G ycArt, Schlieren, Switzerland. Anti body buffer
i(Enillixtbedndhictslnimdicneditibnehal ose and pol ysorbate 20.

AR ihedy &HNBH %\?(f%kﬂ{ Lo ARRKPAN B LIOhahR BS: ol Leuk

from stoc nj ections. Proteasone |

Hoimphos. [ We?§2)pmﬁbﬁ@swareal§nélm RiP¥igded ffMWZoﬁmﬂ‘P&hwelg
JANRSE RelClind GwdsRIdtink§UaHtur&R iBRBMI [PhéditimO[PAMASLaboratories,

agl isted from teconetifuted st ack <ol ubhan oLl oL eSyi
Niava- EbﬂgkmrglwmﬁmM IRELN £ ebdta-fabirared, athhospledre ak .5% CO..

a%g L gg%aogtr({‘%%g%)[at@'g- 36) were kindly provided

fro unsc unor cell line was routinely
cul tur ed in RPM rmedi um (PAA, Laboratories, Austria)
stipipladsrented with 10% fetal bovine serum (PAA

Labenasorn esig e@M@é Fal @)1—9%6125 dMrhivd|(phRRhRE, fréth B%?I@ldltfgard

ter sturate 1er at . 5% ass
Rbdererrkr ‘é(ﬁ@d?’%‘ﬁfaé?fidz denipsraficcprtbng %b%?fbaltﬁ daily
rgyeles oﬁgE hdight ek slasitneas fdcoading m.ll‘:@hﬁﬂed:l guidatines (GV-Solas;

Eipema 'flgrschcté)hgxg%er%en% k&d&‘é‘rﬁ?%cm&t 19&&} M@aroved bfy local

’fic 'on W t
J@vhrdnneglht/\ftq&arhw@lmfmebs«vqc aegidiaingdtio tbommaméde part of the

wHiclel ARy ((GVorel A&k to get accustomed to new environment and for
observation. Continuous health monitoring was carried out on regular basis. Diet
food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad

libitum.

Monitoring

Animals were controlled daily for clinical symptoms and detection of adverse
effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after

staging.

Treatment of animals

Animal treatment started at day of randomisation, 22 days after cell
transplantation. Humanized type II anti-CD20 antibody B-HH6-B-KV1 GE
receiving groups as single agent or in combination and the corresponding vehicle

group were treated i.v. q7d on study day 22, 29, 36 and 43 at the indicated dosage of
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Fel asa; TierschG . Experinental study protocol was
revi ewed and approved by |ocal governnent. After

wW@eeowsdosaani mal s were mai ntained i n the quar aneCTEPA3/008919

of the animal facility for one week to get accustoned

to new environnment and for okservation. Continuous
health nonitoring was carried out on regul ar basis.

Diet food (Provim Kliba 3337) and water (acidified pH
2105mBkgvBroteappmy iimtebiterbdritdzo mitrwad/given opi oreAvdeldyl an day 23,

a%dcgqrytqq,#é/g daily for clinical synptons and
tectl on o verse effects. For nonitoring

t hroughout. t he experi nment body wei ght of animals was
dosnpegropth inkebitippsdydekiv9 and tumor vol ume was

MRgHoY B&r&g a@ﬁhhl@@éceﬁiﬁﬁﬁe}ﬁ&@%ﬂ%l hhdaatbeartiudéd 15 days after
ani mal s Anl nal (%?eat ment

EGRAOR S RO s Gafpent PuAeR of 1Py il v weekly B-
HdHBrB-X8d G¥p@ol ingég) ionCO2eklyt dshanigle IgHHG&l@lf(&Ahtl@Einhlblted
r %%S%rgr " gvgghgﬁslélaéaéﬁ (T‘%ll %7@%6‘&) arec{ r[Fp(gn?Itokv%{;er ggsplte
omeektyudlytlbmiy reatmegts 346-Iad 443€mgf§ftﬁec®¢fm1@alﬁl@dpr@€§é§fé In

Oa‘ol@famédg% agé eﬁptth% 9%&1 gualtéagéreé it AR bo AbSW AN R once

once wee 37 at 1 nol/ kg
Teesly G de'ke aw% %17181 éﬁlysatcbweﬁﬂtlos UtuReFRS BryEag Pﬁg%resswely
i f EQREIYDegpitéethe dbw aeanﬂt)r of bbadcdmpbendsxas | siutie agents,

f.t t t '
1%:9 gg)rqf 4?’#%%%“%‘5?? aé‘FnE(ggt{F : %L%t It RS \ﬁg E?t %gﬁﬁgo gemisgion  in
Gn{tiifating. Mggekhyrice tmvekwith &Hﬁdﬂg%\/hg}érﬁlo mg/kg) and injection
YOPIELSARE bl Mol &htiBnBaLa ety 484" Qimphnfloession

npared to contr rte wee 3/
a‘ﬁlﬂillbcfﬂyt Weéamqlentsgbsgummombe@%@r tawgleebmri%‘b Qyy ¢f 9 SU-

PORALLESESEs sHdWAQRIAGE thHietidatNtith RS kaRyw \bdived.
prot easome i nhi bitor bortezom b was gi ven once weekly

aé 1 @ékg and only slightly active resulting in

t row ng progressively simlar to control.
Retpirhimatibe of the raidé b/ihe pirafing otpacitientwolR2e oaRaj iceltyl (ATCC-
A5 s%%ﬂakw@ﬁ mqgﬂipﬁed}i@&ﬁuﬁ%a‘ﬁed to

under go rem on I n co I nat 1’on y treat nent
vmthBHHGBKVlGE% ng/ kg) .and. i nj ectjon_of
pRait eels OAECEMNP HFElnd bUFfee‘Zléﬁ*ﬁt%n%’é‘e“\}\%‘é%WR%slééo medium

| (PARBRFRh €SLEE SCAT-NA. tH’tDmfss(mtcdmzﬁkl NEHo% NECS (Gibeo, Cat.-
éHLbl_ﬁ&)%e&é4)cﬂer€btl}’{)19 hla%lgl &f)%@ Equgb dyqfli-il-? B4K9Pt(humamzed B-Lyl
antibody ) and rituximab were labeled using Cy5 Mono NHS ester (Amersham GE
Healthcare, Catalogue No. PA15101) according to the manufacturer’s instructions.
Cy5-conjugated rituximab had a labeling ratio of 2.0 molecules Cy5 per antibody.
Cy5-conjugated B-HH6-B-KV1 had a labeling ratio of 2.2 molecules Cy5 per
antibody. In order-to determine and compare the binding capacities and mode of
both antibodies, binding curves (by titration of Cy5-conjugated Rituximab and
Cy5-conjugated B-HH6-B-KV1) were generated by direct immunofluorescence
using the Burkitt’s lymphoma cell line Raji (ATCC-No. CCL-86). Mean
fluorescence intensities (MFI) for were analyzed as EC50 (50% of maximal
intensity) for Cy5-conjugated Rituximab and Cy5-conjugated B-HH6-B-KV1,
respectively. 5*105 cells per sample were stained for 30 min at 4°C. Afterwards, cells
were washed in culture medium. Propidium iodide (PI) staining was used to

exclude dead cells. Measurements were performed using the FACSArray (Becton
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4 tunors showed conplete tunor rem ssion with no
regrow observed. Exanple 2 Determ nation of the ratio

W@200vke30B8 ndi ng capacities to CD20 on Raji cel PGI/EP2008/008919

(ATCCNo. CCL-86) of type Il anti-CD20 anti body

conpared to rituximab Raji €&ts (ATCC-No. CCL-86)

were maintained in culture in RPM - 1640 nedi um

(PanBi ot ech GrbH, Cat.-No. PO4-18500) contai ni n% 10%

HoigkinG e Brop@dium iodide (P5@as 0@aguredratcFar\Red A pnd Cy5 at Red-A.
%ﬁre%w@%k”@%oﬁes%e 3ni§¥§1t)( gﬂpﬁnﬂo? %%cﬁm%ﬁ/fﬂ ECSO (50% of

d rituximab were usi ng

NPz é@tep%%r%fhﬁﬁé laéehéalﬁﬁ?é@ﬁe Edlbrck fins) Red %@bded

10hkirdtC@itiet@drt 0 t he manufacturer's instructions.
QIS conJ ugated rituximab had a labeling ratio of 2.0

SoR S P L3t RTS8 BN & s

antalbdmhyd atdording év thedollevieg lomailand conpare the

bi ndi ng capacities and node of both anti bodi es,

bi n®atig of tire\béxsdif P yaphatitieato CN206n Ryp cdbipligar¥d. CCL-86) =
Ri t uxi mab and Cy5- conj ugat ed B- HH6- B- KV1) were

D (GBI ofe 2O e W R ATk G kg Lot

Mean fl Wlé@)z:i'mt@umab)sn& t Cefélabmgrafleﬂc}«&emél M%@@Od}’)
as EC50 (50% of nmaximal intensity) for Cy5-conjugated

Ri t uxi map and 5-con ate B-iHH6- B- KV N
respect M- BHend- R, -EySlbshtieduiglys siturimh)e or
30 mi n at MEI(Cy§-treuximatls, CedlhisclingratiofBs hidth-iBy KKVl ) ur e
medi um Propidiumiodide (Pl) staining was used to
exclude dead cells. Measurenents were perfornmed using
the FACSArray (BectonDi cRPhsdm)., Ryopi di umiodide (PI)
was neasured at Far Red A3and0C,y at Red-A Figure 2
shows Mean Fl uorescence Intensity (MFl) for binding at
EC50 (50% of maximal intensity) of Cy5-Iabel ed
Bl“llrudai BIHG/B-K Y1 ack tyipama) typa dl @y5CDABehelodyishaws nasluces binding
1M pratio of the binding capacities
%’%%‘Qﬂ{ alrfeeaﬁt‘:aernu{“?%(Ach-r\b. CCL-86) is cal cul at ed
accord| ng to the following fornmula: Ratio of the
3capacities to CD20 on Raji cells (ATCC No.

ihriR 6 ntitulidr @ity efiflycoehginerad{GBay)nonydtakatinaged

1 R it D) e

Oenogiadts im§CHADeigé @& ri t uxi mab) MFI (Cy5- ri t uxi mab)
Cy5labelingratio(B- HH6- B - KVI )

Test agents
Type 11 anti-CD20 antibody B-HH6-B-KV1 (glycoengineered (GE) and wildtype
(wt)) were provided as stock solution (¢=9.4 mg/ml and 12.5 mg/ml) from GlycArt,

Schlieren, Switzerland. Antibody buffer included histidine, trehalose and
polysorbate 20.

Both solutions were diluted appropriately in PBS from stock for prior injections.

Cell lines and culture conditions

7138 human B-Cell Non-Hodgkin-lymphoma (NHL) cells were originally obtained
from Glycart (Mantle cell lymphoma-MCL). Tumor cell line was routinely cultured
in DMEM medium (PAA, Laboratories, Austria) supplemented with 10% fetal
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= Thus B-HH6-B-KV1 as a typical type Il anti-CD20
anti body shows reduces binding capacity conpared to

WO 2aoonsavad. Exanple 3 Simlar antitunor acti viegI/BP2008/008919

gl ycoengi neered (CGE) and non-gl ycoengi neer ed

(Wl dtype, wt) anti-CD20 ani3dbody (B-HH6-B-KV1 GE and

wt) agai nst Z138 MCL xenografts in SCI D beige mce

Test agents Type |1 anti-CD20 anti body B-HH6- B- KV1
(givireossnginn@év’e dalfaemorign dA wsittiadt ansle2 (M) L-ghetaming sty 3fedin a

| 20 / SS u spldntdtion.
Sy Lt O P2 S o

[ ncI uded hi stidine, trehal ose and pol ysorbate 20. Both
ifRalons were diluted appropriately in PBS from stock -

f Rimddé 5QID Ib@ﬂ @@ﬂilté} nge 408 Meeks d1@8rivd paichided €rom Bomholtgard,

(RPADI AR R W52 B B G AN BBE i HOAOR Ol S G with daily

dyhlm bE1Z &l lighlt yHphataekniv@l jccoiidingto cahmittécheuidelsnes (GV-Solas;
P

s ’“fﬁ PE o Y BRI e bR BRGD loca

Lgmgmmtu ABer puivelr dranaksnidere mavntaingdundh mela@ptlser@artrpf the

aan%tafelfacﬁﬁ'; YoAlsad V@ééﬁo&o%@tr Bcc@btomidd F neWaS @88 ménVasd for
Lon. Ani.mal s Femal e SCI

for transpl an Db
rﬁsbfér"a%‘@‘é Gonsinggus bealfh HPPIgERE YRUFLHES QYT PR SR8V arWsis. Diet
Boot ofPrgail, KIRa, 35Em maidk water Gcidiiodt pHned-3)ndere provided ad
slgjeci fic-pathogen-free condition with daily cycles of

i ght /12 h darkness according to conmitted
gui del i nes (GV-Sol as; Fel asa; TierschG. Experinental
sMeditopingt ocol was revi ewed and approved by | ocal

g/QPﬁ%a'W@fe ccﬁ‘{tkﬂreda&zfllfyvﬁ)'r AidaRls fm?@’n?s AR 'He?e'cﬂ@ﬁj dfMadverse
é quar ant1 ne par t he _ani ma

viRtERISt B0y BIONAOENS ttBrAvghe ﬂ)@v@xgﬁvmﬁﬁhh@ﬂ wgwgt phanimals was

Ochﬁ:ﬁméﬂtddoﬁwo Goned Meekls aeBlibororidme ivg wrasurad riyedaliper
equll | ar basis. Diet food (Provim Kliba 3337)
e@"Wé?%? tjgtqulfl ed pH 2.5-3) were provided ad
I|b|tum Monitoring Animals were controlled daily for
cTienfnoenit of gmiptadns and det ecti on of adverse

Animal treatment started at day of randomisation, 14 days after s.c. cell
transplantation. Humanized anti CD20 antibody (B-HH6-B-KV1 GE and wt)
receiving groups and the corresponding vehicle group were treated i.v. q7d on
study day 14, 20, 27 and 34 at the indicated dosage of 10 mg/kg.

Tumor growth inhibition study in vivo

Tumor bearing animals receiving vehicle control had to be excluded 19 days after
treatment initiation due to tumor burden. Treatment of animals with weekly
B-HH6-B-KV1 as wt or glycoengineered (B-HH6-B-KV1 GE and wt) at 10 mg/kg
inhibited xenograft outgrowth shortly after start of treatment. At time of control
termination all antibody tumors regressed and later most of Z138 tumor xenografts
showed complete remission. No significant differences were observed between wt
and glycoengineered versions of anti CD20 antibody B-HH6-B-KV1 in this
xenograft model. This was not unlikely since mice do not express the correct Fc
receptor on their NK cells and furthermore SCID beige mice are thought to be
incompetent for NK-mediated ADCC due to severe triple immunodeficiency.

Therefore s.c. xenografts models in SCID beige mice are not appropriate for



effects. For nonitoring throughout the experinent body
wei ght of animals was docunented two tines weekly and
W 09053088 une was neasured by cal i per begi nni NRCHEP2008/008919
staging. Treatnent of animals Aninmal treatnment started
at day of random sation, 14 3mys after s.c. cel
transpl antation. Humani zed anti CD20 anti body
(B-HH6-B-KV1 GE and wt) receiving groups and the
commiekipg ninmgny APCC e mpdiated weffast t wisht glycpenginegied onodified
%%Hgg?géy 14, 20, 27 and 34 at the indicated dosage of
10 ng/kg. Tunor growth inhibition study in vivo Tunor
beari ng animals receiving vehicle control had to be
excluded 19 days after treatnment initiation due to
tunor burden. Treatnent of animals wth weekly
B- HH6- B- KV1 as wt or gl ycoengi neered (B-HH6-B-KV1 GE
and wt) at 10 ng/ kg inhibited xenograft outgrowh
shortly after start of treatnent. At tinme of contro
termnation all antibody tunors regressed and | ater
nost of Z138 tunor xenografts showed conpl ete
rem ssion. No significant differences were observed
bet ween wt and gl ycoengi neered versions of anti CD20
anti body B-HH6-B-KV1 in this xenograft nodel. This was
not unlikely since mce do not express the correct Fc
receptor on their NK cells and furthernore SCI D bei ge
m ce are thought to be inconpetent for NK-nedi ated
ADCC due to severe triple imunodeficiency. Therefore
s.c. xenografts nodels in SCID beige mce are not
appropriate form m cking hunan ADCC nedi at ed effect
wi t h gl ycoengi neered nodi fied anti bodi es. Patent C ai ns
1. Use of a type Il anti-CD20 antibody for the
manuf acture of a nedi canent for the treatnent of CD20
expressing cancer in conbination with a proteasone
inhibitor. 2. Use of a type Il anti-CD20 anti body for
t he manufacture of a nedicanment for the treatnent of a
patient suffering froma CD20 expressing cancer in
conmbi nation with a proteasone inhibitor. 3. Use
according to any one of clainms 1 to 2, characterized
in that said proteasone inhibitor has an I C50 of the
anti-proteasone inhibitory activity of5 nM or | ess.
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4. Use according to any one of clains 1 to 3,
characterized in that said type Il anti-CD20 anti body

wWha®9asias i o of the binding capacities to CD20PCHERN$/008919

cells (ATCC-No. CCL-86) of said type Il anti-CD20

anti body conpared to rituxiadb-of 0.3 to 0.6 5. Use
according to any one of clains 1 to 4 , characteri zed
in that said type Il anti-CD20 anti body is a humani zed
B-Lyl antibody. 6. Use aBetentlagms o any one of clains
1to 5 characterized in that said type Il anti-CD20

ant hbody d@swybogr ﬁﬁﬁ@@Z@%‘tl@@W fslapenf@ntacart bah aﬁedlcament
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one or nore pharnaceutically acceptable carriers.

6. Use according to any one of claims 1 to 5, characterized in that said type Il
anti-CD20 antibody has increased antibody dependent cellular cytotoxicity
(ADCC).

7. Use according to any one of claim 1 to 6, characterized in that, at least 40%
or more of the oligosaccharides of the Fc region of said type Il anti-CD20

antibody are non-fucosylated.

8. Use according to any one of claims 1 to 7, characterized in that said
proteasome inhibitor is selected from the group consisting of peptide

aldehydes, peptide boronates, peptide epoxyketones, or salinosporamide A.

9. Use according to claim 7, characterized in that said proteasome inhibitor is

bortezomib.

10. Use according to any one of claims 1 to 9, characterized in that one or more
additional other cytotoxic, chemotherapeutic or anti-cancer agents, or

compounds that enhance the effects of such agents are administered.
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11. Use according to any one of claims 1 to 10 characterized in that the CD20
expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

12. A kit comprising a type II anti-CD20 antibody and a proteasome inhibitor
for the combination treatment of a patient suffering from a CD20

5 expressing cancer.

13. A pharmaceutical composition comprising both a type II anti-CD20
antibody and a proteasome inhibitor, in particular for use in CD20
expressing cancer, wherein said pharmaceutical composition may further

comprise one or more pharmaceutically acceptable carriers.
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