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Combi nation therapy with type | and type Il anti-CD20
anti bodi es The present invention is directed to the

wQze9/e303¢8n0 di f f erent anti - CD20 anti bodi es f orPQTHEP2008/006833

manuf acture of a nedi canentl for the treatnent of
cancer, especially of CD20 expressing cancers.
Background of the Invention The CD20 nol ecul e (al so
call ed human B-lynphocyte-restricted differentiation
antigen or Bp35) is a hydrophobic transnenbrane

pr ot ei nCaimbinaiomthexapy avithtgpghandotype PransixCRPap entibadiex D

Iocat ed on pre-B and nmature B | ynphocytes (Val enti ne,

11 5 2pt%§en@'1nveﬁt101$hso<hlrecgélet@ the 844 dPdwd di#ht ant1 CD20 antibodies

et al. EMB 7(3
( foBshe quﬁﬂmre 5@@5%8*&#6 {FRAtRERY @m&Fr’ eSpecially of
gr(e]az(péxéﬁ&amg%;%eﬁg‘, B cells from peri pheral bl ood or
| ynphoi d organs and is expressed during early pre-B
I vel remai ns until plasm cell
di g 49 e% is present on both normal B

cells as well as mal i gnant B cells. In particul ar,

ciie CQZQXIBP@@sﬂédabﬂ cg}lefbthelrnatnhﬁﬂmebefdre pstristed differentiation

nch'ﬁtl QJ‘B 1§ é’ PRSbiE Nﬁlhamérﬁﬁﬂﬁé %Qﬁeva@i a n®flec@lar weight
Bl rgflﬁe I 424 1433) I s not

egartpcg on [RIS' a% magurer%rl %Oﬁ%?fg Iggalentme,
ceVlls, etOerl ptBiel Ghemm|54(t19}6$L&8§) (A TE2dEr287;Tarkd EirdieldalD.A., et al.

a cul\é%;m?@ );#é%g Eﬁnl né%?@ﬂ? ?foglu?cf ﬁl)l t]&)gsgfagg Fg}egfgr than 90%

| o & edlls fiiomh pmphweald#@cubblalymphvtfbongenmrrﬂ tsfeXPmsgd during early

f |
5391% gi(r:‘gélg HF‘fJézotﬁin?eedM dd ‘i‘&ﬁ‘ﬁm? un@ﬂ Ws?ﬁaﬁegl %‘li’fﬁp&ﬁlaﬁbﬁ CD20 is

cHPAfSSEt BR bRihsp & .af WF&l aam?ﬁhgm I%F%lgglm qutl‘aﬂarp P20 is
CchpfessedWbh ogreha:vethirel%% Wl B &hohénHYdgREW Ophpisothas (NHL)

ri@aﬁgﬁﬁ?@&fﬂ(ﬁbﬂﬁf B 0 e IR Yoot foun on

6 hehraboiRbgtic sB¥m tchls, pasB @lld noambbplyimd eellsi orabthanhownal tissues

A9rf8der 2T £, %{@,2,%}4{5 Jleﬁ;s,%f@gl ioregsoont y 2 are

basic, indi’c S strong net
I:’Lghstlve charge. The GenBank Accession No. is | .
dyeomino|acid earporalitgrming segiomedthe GRZ0 proteipuplogatgd within
| hé egpRirh n@h@l@ngwdmﬁtregisﬁ )cohﬂﬁasttmxtﬂ‘%ﬁdt\tﬁtoltm B&dll-specific
dlffferentlatlon fﬂi‘ﬁloba ggg h% edg bili
Ebriacs strychipsppuchy gt ap g9y Oa&ast%‘iﬂﬂl@tl ility
f wpcgemsrtlasiaa oAl cchanms udnc}c hasrertelau(ré[ya sldkat intfacftoplastnic regions

al chem 99 Ther e, £X
i V\% 3d;'l’f Fge eéh tan?ylg)easmlg ac1 i {'eébezcgil' ?Eém&romy, ’féé atl NAR 11
si(§983) i @anta795). rOf thei lastn@ljeatioﬁxxtammbahdmng) aﬂds, 21 are acidic

bi 0l %k C HheRAGE Uiy b &5 bSEiAIRdi My thARLth regRIORES a X83ng 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 et al., Eur. J. Immunol. 25 Vol. 16 (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 Rituximab, are potent in complement mediated cytotoxicity, whereas
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(2004) 2738-2743; and Cragg, MS., et al, Blood, 101
(2003) 1045-1052). Type | anti bodies, as R tuxinmab,

wWoa2009/p098@nt i n conpl enent nedi at ed cyt ot oxi ci tRGT/EP2008/006833

wher eastype Il antibodies, as Tositunomab (Bl), 11B8

and AT80 or humani zed B-Lyl antibodies, effectively
initiate target cell death via caspase-i ndependent
apoptosis with concom tant phosphati dyl serine

empesur antibbdies has i Twgitomomab BB utldBs8 ahdt Wid0| oantdimanized

t i d_j

1 B ptcics SHcec Rty RAGAERalep RN Sl chfadkgEpsnaent
anpeHiows @ghvmmwsebvsnhend\xl&esmmxmm nmonocl onal

ant i bodi es agai nst CD20 and their use for treatnent of
dﬁ‘ﬁ@%ﬁ@ﬁn SoREAA Edtved bf @ﬁ?&ol%ﬂr@?&m&nG%Dm antibodies are
Surmar}/. the Invention T i nvention conprises the
uSENBRTiZE4 e | anti- CD20 antibody for the manufacture
of a medi canent for the tr it of a CD20 expressing
cancer characteri zed in that sai'd type | anti-CD20
antlbodyls - adm ered wth a type | ti -, 0
nt | bé’fB‘f a‘T’ﬁ‘e ﬂ@éﬂ{‘]l?%jf\esf urt her cﬁ'ﬁﬁ¥fﬁgkﬂagaﬂg%
ype anti-CbZ0 antibody as|first anti- CD20 anti body
br t he tygalita@0epsopd a ned| cament tt’mnt@i%zqmpﬁrent

. CH20 Aavnroaccl Ny caneony hlh 1 ad
L=, 8 (> =  apw C/\Iu’l U\)\)l ||u \JuII\JUI .Jllul (J.\JL Ul | l_Uu | |] L II(J.L

pi da)Losaid dDI0sib lpid 1af€D20 ant ifyagdy 1&%&@(:1‘3@6 Al (;98 rafts

e binding capacities to CD nn Raji cell

CL- ﬁ'l%}eagé‘d ?ﬁg‘igﬁgéﬂso?ﬂ%%) >a| {t‘r ihofyp S%O%e)

t uxi ma rst ant|-

hti1 body 1S, co njstered Wwth a type Il anti-CD20
nt i 5\9&#%@%@&%@%@ CDR20 amDCb%agnvety(léng isetFpid
tT=CD20antTbody ttas a rat{o of the bimdimng

apaci t i ladl hindi@pRepavity Raj i cel | s (R&’@@e&bmmc@éc)ltyof

d-second—anti-CP20 anpti hn'~|\/ CORpPaFr ed—to—ritud
T 1 U OU7\T lluu

[ 0. 3 HOmMBt®ic dddfechfiyient i on co
ype | anti t)%nga’gar;g?l body f or ”ﬁ?é@ﬁ%&ﬂ‘syp?&gg&gﬁmn
pdi Lpopeodis indoctidreupioneabssent ofStmrrgajell dadth snfifceipn mgthout
roma CD20 dxpRingssi ng cancel char act ecimedinkingt hat
ant D20 t 1 body. o adm.nistered wth

2 e5)p e Fippen obaspor and Vet min2f AuiiSn ur ¢ her
conprises the use of a type I anti-CD20 anti body as
f Wi(32004035607 GBI2®s do thiubeaymbooclomad antihodiec egainst 61D29 and their

MR (G AE meh POt dillGsds LSRETRAWIR] cP2® @)Eﬂ.rgég;ng cells.

Summary of the Invention

The invention comprises the use of a type I anti-CD20 antibody for the
manufacture of a medicament for the treatment of a CD20 expressing cancer
characterized in that said type I anti-CD20 antibody is co-administered with a type
IT anti-CD20 antibody.

The invention further comprises the use of a type I anti-CD20 antibody as first anti-
CD20 antibody for the manufacture of a medicament for the treatment of a CD20

expressing cancer characterized in that said
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suffering froma CD20 expressing cancer characterized
inthat said a) said first anti-CD20 anti body has a

WOr2q09/@3038 t he bi ndi ng capacities to CD20 on RHCT/ER2P(I8H06833

(ATCC-No. CCL-86) of said first anti-CD20 anti body
conpared to rituximb of 0.8 o 1.2, b) said first
anti-CD20 anti body is co-adm nistered with a type |1
anti-CD20 anti body as a second anti-CD20 anti body c)

sahd seaane AR Cpe2RBeY wg‘&@@%aﬂi@&tﬁe baldifs & ah@s to CD20 on
bi hdi ng.ca aC|t|§s to

coL- 8dRigells A TSN AL 1A6) © %B%hréhi“?tb&ngA abgorppared to

rituXirfralingb 03 tba. D). 6. The invention further

conpri ses a type | anti-CD20 anti body for the

h atrre [ &5 S z

| e TP R, PR 08 G5 e BT dpdicono
wi t h antibpdy 4sla seeand a@PODABrnBeely. The i nventi on

further conprises a type | anti-CD20 anti body for the

trgat ngid seQI)n@arﬁﬂblﬁl@tanﬁﬁﬁaﬁﬁés%aﬁb ohtt HihBAg capacities to CD20

expressi ng..cance ract t.hat sajd

ant i - G2 &3 ngsl Bo{fsﬁ&g g@h} s‘t’tglsaééi %C‘?'h‘l é’"’%‘y@@zé antibody
ant i - Corfpased tokrdyinRbedf r3atol0y6. t he CD20 expressing

cancer is a B-Cell Non- Hodgki n s | ynmphoma (NHL).

Pr"l%f errﬁgkggﬁ taéoqnelgljlla{ ? tglgggsm) of . d%g{tlant i d?U‘tahHBQdefor the

Prremrfanw of ai rdedw@ernt femthie treapoend of A masntusgffermg from a CD20

r 'ek ?%'s cax?c,re?f&lﬁﬁ’a*@{e)‘lz%'lg thXP%lH'?rﬁé"tI'arm@mrﬁdtma is co-
antib ably said type

ar?@mlﬁ}\?}f@e F#’B&R‘f%ﬁ Q%Dea&ggﬂd)éntl body dependent
cellular cytotoxicity (ADCC). Preferably said type |
armHe-ifﬁE&@ioarfﬁﬁtbﬂctym’rmmﬁhe aké of atlyp¢ hantbiC@0agtibody as first anti-
c O Qn I

¢ nt1 odgn?r fa%?ﬁr's of & nlle%hc(aﬁlr 1 df({}k%he G‘t%};(rﬁm Bf)i Patlent
0. sfommnglerm d@@ﬁ@eﬂ&btsymg&adcqr yb@aﬁﬁrl@dﬂn tlgbs@dant i body

has a ratio of the binding capacities to CD20 on Raj i

cehls sﬁﬁm DMei-COob 2R o had %'rﬁit@ SPt‘h@ ‘Bnﬁi‘ﬁ Hles to CD20 on

antlbod ared to rituxi

pr ef erpai’b‘I%‘? DALY N (1586) gP sé‘hcg 15t %‘Ftércﬁ)@@ aé’ﬁ‘EBGY ﬁ%‘ﬁPared to
of theitukivemtdfoB val.zy type | anti-CD20 anti body is
rituxirmb said type Il anti-CD20 antibodyisa

Cglrszfi%dﬁrgt gX%eﬁ?i%%u e{nlgl Saldd iy Qéﬁ gII anti-CD20

antibody as a second anti- CD20 antlbody

c)  said second anti-CD20 antibody has a ratio of the binding capacities to CD20
on Raji cells (ATCC-No. CCL-86) of said second anti-CD20 antibody
compared to rituximab of 0.3 to 0.6.

The invention further comprises a type I anti-CD20 antibody for the treatment of a
CD20 expressing cancer characterized in that said type I anti-CD20 antibody is co-
administered with a type II anti-CD20 antibody.

The invention further comprises a type I anti-CD20 antibody for the treatment of a
patient suffering from a CD20 expressing cancer characterized in that said type I
anti-CD20 antibody is co-administered with a type II anti-CD20 antibody.
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The invention further conprises a kit conprising a
type Il anti-CD20 anti body and a type | anti-CD20

WOo2009/030868 f or the conbination treatnment of a [P&IVERI008/006833

suffering froma CD20 expressing cancer. Preferably

the kit is characterized in that said type | anti-CD20
anti body is rituximb, said type Il anti-CD20 anti body

is a humani zed B-Lyl antibody and said CD20 expressing

C . er®l Exﬂi@d@i‘n Ee isS a | RN ONBn (Hdlgkin’s 1 homa
Deq?gli%lraggsggescri ption of El?he I nvention The term ymp

" Ik)ody" enconpasses the various forns of antibodies

i ncludi ng but not being limted to whol e anti bodi es,

h Preferabhyt sdid direts and wemndzadi-&020 bodibediear{typgehend ¢apd I) are
engi neere tijbadi es |i ke nonocl onal anti bodi es,
cﬁllq(r’r%orcl?ocnag%r?ll Og?lelg'es or reconbi nant anti bodi es as well

as fragments of such antibodies as |ong as the

c Pagfaeabbysaist type bansp&20aatihedols @itwgmeb. t he i nventi on

are retained. The terns "nonocl onal antibody" or

" ReRfbBNAId Bpé IThadyCDROPREddyedd hasaniselB gl ahtibodyt er

to a preparation of antibody nol ecules of a single

arg.n I d .compositiaon cordi gl . r 0.1
mragﬁsS’f%ﬁ'arsalgn&?%z%yan%r-%?er a0 lgog t}?é%délgg%stegi Js%’lbgﬁuli ng’ gndent
sicelipler dyitotdkiagy 60RECH ci ty whi ch have variable and
constant regions derived from human germine

i m&@hg%%irt]){iwiesleﬂﬂﬁ@@?@-an{iﬂoﬁnﬁamﬁj Stk bindi8g RaRies to

nmonocl oral bodi es are. pr ced by a. hybrido

WHHGTD o Ra e (AT BCCRP| CobIeY AL APt 29 2GoRdy compared
nQp riieBAbA0YERb,1.1€. g. a transgeni c nouse, having a
genome conprising a human heavy chain transgene and a

i, gh man, chai.p tr. ene.f d n_j . ' "
cftfferaBid SRUT anfi SACRoHS 5o b 8o (REUibDhh EBfhcites to
ar@DMbdineRaji toePe (ATEGANDY §3C1I-B§) af saidpsrsond raaiti-CD20 antibody
ant,| | £S..: '=ChineRr i ' . to a
rr%hg%ggér?gl% At baj)agj;f??ggﬁgp{% fﬁgr%grl a%?fed'?te(g(?'g'n,

i.e., binding region, fromane source or Speci and . )
atIn| anre&rrsngIrarntaofc@ﬁgv\aqafwflé@sdowpaérapvefgs?(} aptibpdy is
difthemest s %ﬁi‘ﬂ Xti-EPR0iaagbodisidaluynapiRp®-Egl itibody and said
re i hant, t echni qu qli;li r.i,c,ant.i bod) L)

 SrIpA0 SiPRGSIRS RERGRE AR Rloa-Hadgkin ikphoma (NHL)

constant region are especially preferred. Such .
mTleriardntioarfucthememprisans kit cdingsisiag e typeell pnodefe20 wftibody and
exp i ABYO i ' i behRnPUA 2 SRGERNfuSferi
e)r%c%g?z%q%url ne?‘?{ﬁ?ﬁo%%%ﬁﬁbl\?}g%bl e rélgi oﬁ?aaand ering
DNpomm e eXpegsgiog c#yehuman | mmunogl obul i n const ant
regions. Qther fornms of "chineric antibodi es”

erGefeRAHs eRe kYt IshehRE@ESRU inVigitt da@h tpgee] anti-CD20 antibody is
rituximab, said type II anti-CD20 antibody is a humanized B-Ly1 antibody and said
CD20 expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

Detailed Descripti he Inventi

The term "antibody" encompasses the various forms of antibodies including but not
being limited to whole antibodies, human antibodies, humanized antibodies and
genetically engineered antibodies like monoclonal antibodies, chimeric antibodies
or recombinant antibodies as well as fragments of such antibodies as long as the

characteristic properties according to the invention are retained.
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those in which the class or subclass has been nodified
or changed fromthat of the original antibody. Such

WO'20p9/¢888G8c" anti bodi es are also referred to a®PCI/EP2008/006833

"class-switched anti bodies.” Methods for producing
chimeric anti bodies involve cgnventional reconbi nant
DNA and gene transfection techni qgues now well known in
the art. See, e.g., Mirrrison, S.L., et al, Proc. Natl.

Acafd tGhs "shoGorhl Qﬁgl%ay"@gE’ﬁfoﬁgéénal%tl@ogﬁ)Zmﬂ Ssiaowl' as used
US 5,204, 244. The term' ttjmal |zed ewgé grs t.o

aeraiRdiels fon awRieeprating ¢ | anihge o acid
d%bﬁfp‘?ﬂslﬁbﬁg Ac@@lld(i)r@y, (l'@DFémhdk(ﬁnb)ﬁemoﬁﬁdblﬁaledltﬂmdy" refers to

sﬁé‘ {)?‘?8? avglggmg 8.&;’5@%@1‘1@ g%lg Fy 1cg agé (I{r?arb?p!lnd constant

i megiong | deibived nfromnn hainpne fgermlénk snbmmqgkrhulma seqweneps. In one
CQE‘HDO% d‘ggrﬁf ttﬁéj h'umag ﬁﬁﬁoaéumﬂm 'bbdire?%e,ogr&fuc@d 'T?'Plybrldoma

zed ant|
e which Rp @dﬂmﬁ cqll obtajneg)| frommttmnégeglgznexlégx@)an animal, e.g. a

323@3%?1& HYhs R RIZOL bendYhS comPtisial -a, hi¥ahnh@adléhain transgene
(1985 §§6E 270. Part|cularI% B£eferreﬂ Ctﬁs orrespond

t GnflRdight hwppr shaip tgsasag fsrd Bxan epgHrzeA gl n

antigens noted above for chineric and bifuncti onal
amreﬂemblyesaléf Hirst emdnsédomdeantaiDi2bochtibodies (Bipedl hed dype 1) are
'§n6 ?ghﬁg%dhgclude anti bodi es havi ng variabl e and

cons reg| ons derived from human gerni ne

[ rmunogl obul in sequences. Human anti bodi
welihe- ierewrehimerie angibade Efers He arrflowgwag 3ok oy Aomprising a
anRdri¥se r@%ow N&Ebindings: 1&Jrﬁromc&hdlsodrﬁe chepedial and at least a

B ol Q 2001) 368- ch technol o
BRSO g aggm?e oo FRET S yBferdt b B GeREs sl
c q;rﬂeﬂ&ﬁ'ecb by diecenbiraxaiNasteofiniuesarClamerib colitibedies eofrprising a

8%% llgﬁeoatqe < re?%gfgﬁ(a;)g%b il E@‘%F@égeglﬁareeets?&kally p%xrred Such

" meeondhnman chimeric a;nthOBwae thgpradusy of exeriessed jrgmunoglobulin
' r};‘eﬁ&d%gmbﬁmh?cb‘?@@ s@éﬂaerﬁk‘ NBRo&AL ! %‘n@slrﬁllﬁﬁhoglbﬁuhn variable

repare essed cre%cLed or I'solated qé{

; eEBDY AR AEmeRts CHCBNE AHEFUEU peRp BHlinuconsiat gegions.
hQSﬂheﬁ €drimsSoIC 'thﬁir:i]er@c Mddﬁescbﬂ(ﬁﬁ[bdssedrb}f tlenp@serdrihvamltion are
e s at |

Bt ik Jon s el fERoe BBl UoBlnecd gy that ofthe
r e il namlboda/x pudsThonericd ahtbodiesars hlse trddrrechtcoa | chesswitched
Cel klb0§lé hflgt?lggp f@raq% M"i% Pﬂﬁér&hghﬁ%ﬁ&v %We élventional

an eri

cons regl ons rom nunan
i rrnmmlghmtuDM sied) gen trandfertignrteghnicusy ewwr Uﬁannvwe in the art.

f%‘é@"@%”%rnﬁww@{ LPOPRSNAACAEL BE. UBAL8E (1984) 6851-6855;

i nvent have been su bj ected to in vivo somatic
}&?M%&WU&E&Q 2¢he amino acid sequences of the

VH and VL regions of the reconbi nant anti bodies are
s exficerre@s huhahizedhinkibode'r tefeesl td antibodies in which the framework or

"complementarity determining regions" (CDR) have been modified to comprise the
CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody."
See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S,, et
al., Nature 314 (1985) 268-270. Particularly preferred CDRs correspond to those
representing sequences recognizing the antigens noted above for chimeric and

bifunctional antibodies.
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and related to human germine VH and VL sequences, nay
not naturally exist within the human anti body germ i ne

WOr20pEe3038r e in vivo. As used herein, "specifi ®4ITVEP2008/006833

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

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

| @hLOtepm! '/hl.l)fnann?ﬁtﬂ)&lﬂlef &' afdyhatinh iQirtéhded! doeimefudtOantiBodies
m:l)]'a/l or Iovver ) 10 12 nol /1) ., The, bindi n
af

ViRgt yvaria ]Get@rdm FRRFIAALL Heglons ar‘ilﬁ'élYerfl bi"RE ngugggaygermlme
S Uinéo Wuixﬁ@@qlmna&mrﬁzﬁﬁmﬁmd&stae@bm]ﬂ-dmewﬁen ghe state of the

B| ac CD20. ex Si [o; gel e

o ERARIS 9, TR L8 A5 i, O ChivgisgeBiolosr-
t 4200491 wéMNABmdemulsedl amhnmgy nbﬂl@@’@l|3@§1bod¥eﬁ @gdipstca great
agj, | 1
douﬂrtgtg ?rglatg gl?lﬁg g?ocﬁic@ I§(a§r ﬁié%fl#%%% antibodies are for example

Cdaceiod in Kolatane. Sidbmst AorCay Do Breibanly 14 08 Sog3-597.

in binding the antibody to an antigen but are invol ved
i 'THert@rrﬁf'xfe@%BfnafltJH@ﬁlhﬂ Bﬁtﬂéd@@&s Lﬁmrmﬁtlnhhﬂ@ﬂ nginclude all

%Wanc%ﬁibﬁgte@ﬂ}a% e p rieg%rlegg?)(%g?s% v aLe! taeg o 1sro?a%cﬁgﬁr choﬂnbmant
(\ﬂfbahs,aslchsednhbw@emlsdlewdtfe@nesah%t oéll stkcé s NSQ)for IGHfBitcell or

anthheg % ngznz%g y‘ﬁioﬁ@eg tfat 1E‘Yr9h%$‘§glc%1r F&hhy 1dlﬂlulﬂbélgbﬂlgn genes

the anti tigen donai ns of vari a
hweantibpgdies emrasswéawgaﬁcm 20k CXINESSIORNEECHS 18408 M ed into a

?tHddPEéﬂr SueR Qec%ﬂimn:ﬂﬁ MRt rC&THYOARS %a‘ffé)&hrrlaf)reaaﬁﬁﬂ%gktant regions
1 on 0ose sgequences conse
Coletits B pupnndergp dpgamodspul SEACS o) Feartanged form.
C Offtjel recomibiaamtthunat Atibodies gccroe{l;mg s theGDRstion Haee been subjected
framework re ns_ ad t f)
R4 nv,h Sfoor?rl] %ggermuotgtlon '1?1 &[% an%g{)] g d%&ﬁe‘ﬁ@esﬁtﬁ}h&% and

connec eet "str
méL @@Rms.qf thactroothinantangibhdiesl aferseqhesices that, while derived from

a‘lﬁerepité.@%hgﬂﬂh %‘frﬁﬂ‘i%t\fﬁ CJI?)MFE’S VD&l d ATBIORIy hEGhMfally exist

formt oget her fromthe other chain
t W@tlﬂﬁﬁhfg}é‘ﬁnm ﬁ%ﬁhﬂﬁlY§FT@llneﬂ?Eeré?ff‘i BIEP- heavy and |ight
chain CDR3 regions play a particularly inmportant role
I Mddved Bbﬂ&ﬁh ﬂ@e&lﬁ&ﬂlyfblﬁdlﬁlg'/ &if Thiindstspecificallh go’arefdrbdireantibody

Fapribrg bisiive B U EBA GRER, RSB R0F RN ity is of D-
hlﬁherofalOISahbld ardgiveny'preferabhntt gmol bomigivey (g ridi "B modil), more
agls?@ @P%h V\ﬁﬁnvaﬂg gf fpr %ﬁl/lrcﬁflgfvettg %hl% lam(ﬁﬂ’) 4Hebinding

an ant are res si bl e

araffinjen ish detdimiged Twigh raygten«leafiu ibfiagraseive ﬁu@bﬁprspgfé@,e plasmon

a f Bf b8 CI20MRbREERY @ikt Y
d&gﬁ%ﬂﬁ%{riﬁg&%ﬁé a(%?m@s . F?arrel\agnrk or "FR'

'Jg{%o&g@? {)1315[62(:8?5 \r/rgé 6lﬂ|e€ a%louse eret ,I 2 nl%tendg "to tlQC ude DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA.

The "constant domains" are not involved directly in binding the antibody to an
antigen but are involved in the effector functions (ADCC, complement binding,
and CDC).

The "variable region" (variable region of a light chain (VL), variable region of a

heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
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resi dues as herein defined. Therefore, the Iight and
heavy chains of an anti body conprise fromN to

WOQoo%¢36368us t he donains FRI, CDR, FR2, CDR2, PERBZP2008/006833

CDR3, and FR4. Especially, CDR3 of the heavy chain is
the region which contributes_gpst to antigen binding.
CDR and FR regions are determ ned according to the

standard definition of Kabat, E. A, et al., Sequences

OfwHREIRtsGhislved dllrgei']‘v}rlﬁhﬁ’ﬂdlﬁg\khé iﬁtﬁfoﬁ?tto tl5é ﬁht n. PhdUod@ains of
Heal t 8ilerw ce, National |nstjtut gs of

Beveﬂ S it 9o AR BECTE SOPg Beepl e and each
u\/ &folnqbises |fowp fram'léhe)rlt gFR} regiDRO 'wiaosd se@DAVes are widely

ant | ‘r’lcgoennlélag‘tec(ii fa gr&hangeabl ypfer %)(Fh X a[bq' ﬁl%h%gf?entarlt}’

any |an and species ho
sz&rmmlog r@@sn@ﬂ&shl’ﬂw f@xmk ecBiRyys @th 3 b@h@%ﬁénformatlon

e&ﬂg%ﬁée #@%&}ﬁﬁokﬁ 166 ﬁ@étﬁ% tht bIshb&QtraBRPe. AR DRs in each

an ‘ant of t t 20
arshakgeite held g Ge Irshreradlmiewg%@ R Enﬂ?egfgémﬁﬁ%mms and
( Efoﬁn to@etlﬁi%‘th ¢led CDRRYrdm aﬁ& vtk Ich@mGlBZQntlg}f}ﬁbinldldgl $ig. The

s e

o HHBAY B T eRECHAn CORG: <Bebs DY Ay i o TR role in
[ rtHelcbhnchnlg sp@&ﬂafaﬂﬁmty Gf)che Sytiterdyessacofrd@iP® thesinvention and
ng%@f&ééﬁxdovﬁc%o fth%r dbj dt%ﬂ}}éqﬁvéﬁho){”phocyt e antigen

face ant| gen Bl, Leu-16, Bp35,
and LF5 The term ant i -CD20 ant| body" accor
tJhenermwlmrvmﬁhl%reawnaﬁf@él&@%)ﬁé’ﬁngaw&gno an antibody” when

SRRE i’lfl‘éﬁ‘l erertt@ tﬁ@@&l%h?@ beld@?@)@ﬁﬁla?ﬂbﬁdy Whithiang responsible
erties.a ca I VI.LI eSS O an

P oP SR ing e SRe S AratTs kidion EamBlnd BipS B revigysg from
anhé g'edng_pkn(ehquyIdemermmlylgeregionahtar "C2Rs" arfFiabwhogls) or "FR"
can..pe | S

Blre 181‘1816? lg)gg%i lgggéﬁ)%ajécpeggag &tlg’l'atggli{/ltgg %YBCI%EUI’IQJIC reglon
Blrenducs0n HezeiolefinedsThepefore, shel ightping heavy ihpigs 24 an antibody
PchPdg); risk BHNPN- w@qeﬂmﬁﬂgtﬁeyaqﬁndlhs At icER @rant DROFES CDR3,

senti al pr ert nti -
artddddy EspscifiiGDRD gﬂxsfhea%%aﬁgls tgmglqwﬁl C%tal%%s most
t tpQnti§ ?rﬁlﬁlhﬂn@DZDRaﬁid PR éygicrarurb detetramsd at@ddiny tb hige standard
at i.o. of t | I ties Raj | .C
( eBRitign, SrcEababas Aot SErGaliAeS b Bermans b dmitiolofed Tnterest,
t Gth EduRibtxbH ealtheServips Natimnal In@iR€esaxftH dabibii E@htﬁd%d\/@ (1991)
a® «CD20 on Raji cells
(%%38% %"J%gi&% @&gfdgh%@_ﬁ 0 anti body conpared
to rituximb of O 8t012 preferably of 0.9 tq 1.1.
EXHWpreemSoiCIézpc randy peDR0 antiget DR el inderchangerkly gin, and
1chu8é EW agdhts, i5cTolB{Rd @g&ﬂ@@87 on%lb%s‘ SORBNa /AR which are

l ood 69/2 (1 84-5 , 47 .|
Cioninely sghyeisabigetlS on o tit e o el bant i Wi ihe cD20

gene. Binding of an antibody of the invention to the CD20 antigen mediate the
killing of cells expressing CD20 (e.g., a tumor cell) by inactivating CD20. The
killing of the cells expressing CD20 may occur by one or more of the following
mechanisms: Cell death/apoptosis induction, ADCC and/or CDC.

Synonyms of CD20, as recognized in the art, include B-lymphocyte antigen CD20,
B-lymphocyte surface antigen B1, Leu-16, Bp35, BM5, and LF5.

The term “anti-CD20 antibody” according to the invention is an antibody that
binds specifically to CD20 antigen. Depending on binding properties and biological
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WO 2005/ 103081), 2F2 1gE@ (as disclosed and WO
2004/ 035607 and WO 2005/103081) and 2H7 Igd (as

wWOdi0a%308@d i n WO 2004/ 056312) . Preferably sai ®GQIy§R2008/006833

anti-CD20 anti body is a nonocl onal antibody that binds
to the same epitope as rituxigab. The type II
anti-CD20 anti bodi es have a ratio of the binding
capacities to CD20 on Raji cells (ATCC- No. CCL-86) of

S%kﬁ'wa@st bf SHRC IR Akisbdis ABPAE @bi.ooam X N’@by;ﬁéfs & ahiti-CD20

O agtlb%dles éyg o anl é)fldlfltlséla{zé) Wg)oldfes fﬂnieb St egu?s by according

anb Ko MiSLétGill,lER)od 103 (200%) REGBAES; 41l Ctag@2s)S., et al Blood 101
dy 1gd (a chineric humani zed

|3@d}3ﬁﬁ?ﬁ%%?yéeea%ﬁ’l ‘osed in WD 2005/ 044859), 11B8

Igd (as disclosed in WO 2004/ 035607), and AT80 |gd .

Pr ef er abl Tabda2:Properties of tape | argiype !\Irﬂﬂtbﬁ@ywl@tlh(’dles
nonocl onal _anti body that binds to the sama epitope as

ggg/m(_fiﬁdglg t%'-&lﬂ]z%n tl?){)g%s (as discl 1%20 antlbodles

o of the bin |ng capact es

P20 on Raji cells [ATCC No. - 86) of an ntl-CD20
nt i bodi é!épfcldﬁ%&q QRILAPE rituxi mab" is B@E HPAREPIERPE

G\f‘l\\_r

rrect—Tnmmoftuorescence meaguTr EMENt \lll(:‘ mearll

| uor ebcatite CHR@ nslipidesft{ MFl ) |i s D@asuubed)e 52000 fipiddafts

tedlwith ('\I'—'\ and ritwdmeb

,m_l_CDzo_am_l_bgd%eon.J-ugaﬁ
onJ PeGEREd @d@(@}'@r;ﬂ igb@pééCESAr ; apedBacl DA€ kda1Sisype)

M th Raji cel as _described in

[ harhackasae FETREA on |y AeeliipRReasebisobrd

[CC-86) = MFI(Cyb5- antli - L,L)ZU ant1 body) 9- T'abeling
atiof QIEHH bmdm@ mb?ltYI\/FI (Q/S— rituwh eﬁ’dﬁ% gcaPaCItY

abUl T ||9 |aL| O \\lyu allLl = U aIILI uuuy) IVI_I Ib lIIC

rean f| puRGGHRtagsERdSI T Y. “The gf%n%e@bl%m(ﬂﬁ)l{: afdr@ation

s _used h9r9| n m:ang nunrhpr offl Qv5-12a mol ecul s per

j’\i_i_qﬁrTm<ﬁﬁ\—h

Stro 11|deatht indagpen without
? @{éﬁs as tg&?g i o o scﬁ)éllllx%l ﬁldl ngl}gggpa‘dpﬁsrlefslﬂmg) CD20

ORI S T S o o
1 bjndlpg éfhars aype)l a@ld I ant- Cﬁ%arttggoyiy cambeiclassified |b|y the ratio of

anhi bﬁ%‘% &Fﬁél{?&q}f dﬁtﬁ) cﬁl Ré’}f dells PAT@@Q\I Hidhi-86) of said anti-CD20
capaci t | 20 cells (ATCC-No. CCL-86) of

sdnyb g@empaaﬁilw @ZB“%F\U body conpared to rituxi mab
of 0.3 to 0.6, preferably 0.35 to 0.55, nore
pr’IGH I ¥ntCPA0caribodiel hawe Praziasfithebmidirgdiapeditiesstai ©@D20 on

B Y ce!;%?.{%(;(a Ci@Z %é@i] %Eggp %‘éde%{“ Efﬂz@ 151¥1b§%}hy&ggir%g % rituximab

celflOf trl. Zz,yp_reﬁam)bimftw 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), HI47 1gG3 (ECACC, hybridoma), 2C6 IgG1 (as disclosed in
WO 2005/103081), 2F2 IgGl (as disclosed and WO 2004/035607 and
WO 2005/103081) and 2H7 IgGl (as disclosed in WO 2004/056312). Preferably
said type I anti-CD20 antibody is a monoclonal antibody that binds to the same

epitope as rituximab.

The type 11 anti-CD20 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 0.3 to 0.6, preferably of 0.35 to 0.55, more preferably 0.4 to 0.5. Examples of such
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(ADCC). By "antibody having increased anti body
dependent cellular cytotoxicity (ADCC)" is neant an

wWOo009/¢30888, as that termis defined herein, hawaTgEP2008/006833

i ncreased ADCC as determ ned by any suitable nethod
known to those of ordinary skbl_l in the art. One
accepted in vitro ADCC assay is as follows:1) the
assay uses target cells that are known to express the

otnI %gﬂ %@a{]rﬁ%ggys Ziﬁgugé' ﬁéghgcs)ﬁﬂﬂhcﬁﬁé& b]BP(ﬂg(H&) humanized
| i
oG Lphansibos dBal gy e lca U Ranzed HEBlCa L ofsalisglosed in

f o 2005/04d4859),a1 IBBNGCN (ws disclssed ih&sDt2004/085607), asl AT80 IgGl.

f { t
BB AP ooy 865 s
stthmsimedepdleps p¢ huroenized Bgarntbodyr(ecdiddossd imMNHO 20@5/044859).
suspended at 5 X 106 cells/m in RPM cell culture

Megjeuimid be thtehﬁndlﬁ% Q?acftﬁk kS C20 B RYNcMY (ﬁT@EdNBdCCL 86) of
tissue culture har yest ed fro |t he ;exponent

gPBWERL AL ARDACiSS \CRRATE y*h |”g§1’1’8fna hat geiehmines hh}ﬁ direct
I AmBRMoflwetdscendé tlﬁézﬁufﬁi‘ﬁhdﬂmmé a’ﬁdrﬁﬂumds&nlﬁﬁtensmes (MFI) is

I
e eChd ST Y SVl ] O it
d@nslugytedfmﬂh Cy5 cmlal RAGIArrayi mecmoDmm)l Wﬁh Ragif celly GATCC-
f iNRlcdiaggets 8LibUARSASLRNGOURI Al GulkRShabkad to

rotiter plate; i1v) t
t
o ol S A ngrygr i et A ot

resul ting antibody solutions are added to the target
cel MFI{Gy: heti IEDIR pititmdy) ot i t &lySplabeling rnee(Gydgrijugimab)

tripli oaFRCYSL W)t | DOty L oxHeanE Fa’t%(@ysi aR@VEDROEntibody)
t he whol e concentration range above; v) Tor the

maxi mum rel ease (MR) controls, 3 additional wells in

t IMFP haftfe. HesH "ﬂ'uefég&ntt hﬁtehﬁ%ﬁl"lq{é t@ysBbelfig fabio” ra8 GREY herein

mcroliters aquequs . sol uti'on of
ndﬂeqnéﬁpwb@é%@g‘iehgel(%lﬁﬂd%ﬁtpefgi' pryle agtibody )i o) |

| nst ead of the antibody solution (point iv above); vi)
idﬁﬂy Szﬁ&\l;twgml?@ﬂﬁ -Ce2eastbddgR)as contibadfsthe dinding capacities to
ge S

h
20 S0y L5 SR 0GP o5 RLPLPYRIGSER BBl Compared
cubtrmwemabablfm&toﬂs% peaferably Otpetodnt.i body sol uti on (poi nt
iv above); vii) the 96-well microtiter plate is then

Celt}{pﬁdafl&' 954 tiRbe BOnXi-8D20"antib5ay HisCa A b RE&Hg c@Pacities to
CD20 on Rajl cells (ATCC-No. CCL-86) of said second anti-CD20 antibody
compared to rituximab of 0.3 to 0.6, preferably 0.35 to 0.55, more preferably 0.4 to
0.5.

In a preferred embodiment said type II anti-CD20 antibody, preferably a
humanized B-Lyl antlbody, has increased antibody dependent cellular cytotoxicity
(ADCCQC).

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:
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viii) 50 mcroliters of the PBMC suspension (point i
above) are added to each well to yield an effecto

WO 2a09e03el | ratio of 25: 1 and the pl ates ar @QIVER26$/006833

in an incubator under 5% CO2 at nosphere at 37 C for 4
hours;ix) the cell-free superpptant fromeach well is
harvested and the experinentally rel eased

radi oactivity (ER) is quantified using a gamm

C Y Rke&dssay<dsed Aegdd CERARAAGEkROWS PESIpTést theytatget hftigen recognized
cg)I CH| at ed ford.each.ant r%%d .coc&gent ration according

t bvihe e RRIndinEfesirs (RSSO 100, where ER is the
average radioactivity quantified (see point ix above)

f @) thhassapnisebbumas grecipherahblopd, myRoneclean eelsy BMEs), isolated
r agdi V] oITETo WK it . for the
I\/ggdcng%f&rog I dsftd{r%ee p icﬁés%g h(gglg\;}'e ) og’naé eiéfeR&PIg&fﬁ%fe aver age
radi oactivity quantified (see_point ix above) for the

SR) desrassay is cqreigd opacrerding 'é)bfels}%‘)’l;ngl’}OtOF‘ﬂb reased ADCC'

is defined as either an increase in the maxi num

pey (HRIMBME;s afe isqlsted Lbidg lstandsrdadensityettrifupdtion proeedures and are

ant i bo C ratj on r est.e ve, and/or a
resﬁﬂ%:eﬂg%%a'i%&ﬁﬁéce?%)ﬁ%elﬁt tlle%etr111 Cbl;tugenlﬁlgglg V required to
achi eve one half of the maxi num percentage of specific

| yBithe tabges cellsaregnominbyt siendand tissva yulws sedihedss hamestedhigam the
t %&%ﬁgp%mﬁ haldwitR aS@ability Weker thak ©b, iwaShddOint RBMI cell
ADCC, neaslred WI%E t he above aés?é, fr%gll at e%agy t he th cell
s SHEUEN MR, 1aBeler witd 1§ mifre-Guie Ry fe-orafhgeitwice with ce
C&ultGre bfedfign,! hed seEpeidad dar @l prubtibe mediym at a density of 1 0'
purﬁf/%%ati on, fornulation and storage nethods, which
ar’€"XMown to those skilled in the art, but that has

not been produced by host cells engineered to
o} edpméierslitgrsTofi the figal trget qell apensionDbove @pmtrprsferred to each

okl JFaDsDVelOinY & OGRPpIARET i Ng of said antibodies, that
means enhance said natural, cell-nedi ated effector

functi ons_of nonocl.onal anti bodies engi neeri

t H¥l Fheoarqt’&Bé}ééscF%P’lﬁ”gﬂl'}%?ﬁp%%n‘%%0§§’32‘égE‘} P08 el Bgglliculeure
P.medittmaind 50Nahidrtitdds Off @hd Rallting 7antib88P kolhibnd 8> &didd to the
T i b S AR AR s ivody
t aogedntatibhs cdygring theawttalb oehcentratoordiange atwvehe

invention in the presence of conplenment. CDCis

g?\f}é%rée&lepﬁﬁgcﬁﬁlﬂgl )’elQIXT t(MBR)t 6RGOBNE Rdigodl eRAalsald QRe plate

20 exgressn ng cells with an anti-CD20 ant(l)b&g%
acoakaiming the labsled; tatgeherllsn recaive 18 Preedepsfr 2% (VN) aqueous
C QBRItRBITthon GHkicidetel £inR Nbhide) Sigatdl 50 0EYis), Mtbtadof dlie dntibody
concentratjon of 100 nMthe lysis (cell death) of 20%
orsoﬁ"é’r"é‘(Bf’mlth"ea Yfror cells after 4 hours. The assay is
perfornmed preferably with 5 1Cr or Eu | abel ed tunor
celi) foraritt spatanaeentleade (SH)easawmls 3l @ddisionguwells in the plate

Co&)‘il[a%iﬁgitﬂgllﬁ’lge?ecf Pa“?‘gé.tngeﬂ?,awcg()e &) hiloliters of RPMI cell culture

medium instead of the antibody solution (point iv above);

vii) the 96-well microtiter plate is then centrifuged at 50 x g for 1 minute and

incubated for 1 hour at 4 C;

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;
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tunor target cells with conplenent but w thout the
anti body. Typically type | and type Il anti-CD20

wOo2009/¢3086i8es of the I gd isotype show char act erACSYER20@BDE833

properties. Type | anti-CD20 anti bodi es have and
increased CDC (if 1gd isotypg)._and type Il anti-CD20
anti bodi es have a decreased (iflgd isotype)
conpared to each other. Preferably both type I and

UYREtHe! cellfrde Sdpefhaditi PO &eh ave isgﬁrvés&ﬁtéﬂélethe experimentally
anti bodi es. The "rjtuxi map"' anti bod a genetically

ergesred radioagiviti (51Y) in granitfisd divme w qist ant

domai n cont ai ni ng nonocl onal anti body directed agai nst
t he the rmrteﬁ:a%é) aofnbegfa lysikhis scabdolatet far @achidnodilgdy concentration

YRR TR RO, FOPA08 G B s e e

( An@ﬁea@e'nty quantifidd (see pajstixcbere)Apr that amtibeslygongensiagiap MR is
t Qhé %ﬁ&ﬁﬁ@@@ﬁw GRNBifiE [ RL Pl tOR- abbid) kst BROMIS controls (see

proved for the dgtnent of patients wi.th rel apse

OPYRTY abevehandotih isihe ats%rageo{arir%aﬁ“éw quepdfied Her PP% ix gbove)

cabt t}ﬁ@ﬁddﬂd@l‘sl(ﬁbeq;dmm}i)bm), In vitro mechani sm of
action studi es have shown that rituximab exhibits

glgaﬂlcget%% Eﬁ‘é It' oo (f%gg(? g{' élﬂ'%g";u? &fééa% B‘%tﬁj)(e %mﬁﬁeﬁé‘rzentage of

Adgedifiokysib bbservetd veigttin bhe antibiogn icpnesafratien tange teptedgbove, and/or
asSdacidfin m:‘ea&iﬁrc@nt?dﬁdnb&d%tﬂ)%ﬁ§ ReGRtedCR) Acﬁkeﬁé one half of the
cytotoxicity aﬁ Eg ter nize %

arneBE P?réﬁ%tf‘%e elospseifia sy SBWE witht Ltfo Qdy concentration

diraggeoeaed aPowdOTRO Gar &4 5D DEOTis \WQa 0010/ t(B3 AIRTG, medsuedd with
e obtained f ne nogoclona

h ntj - CD20
b ety 2oy medigtin PASheramngtRogY. Rl iied BV the B ype of host
crtallm usiig)) the SEQel sPandaxd produatibabperific@gponfoofmuldtion and storage
SR M P R o e, ORIy e
c Hiraduded dyihost aglls enginderadetn OYBTKPTEH raiwa. nfromlg
and foll ow ng humani zation (see WO 2005/ 044859 and MD

200 Q&Jr&?séa ADUE@n 'be Wb dhydo¥th 1ﬁ£htriﬂgQﬁlszﬁ8 anfib&dies, that

di scl osedq in detail /044
200N 3TFPBCe ALk @ﬁ%iﬂ Ehamediyy E@éﬁﬂ" Bg‘@vﬁ’résntof gBggecional
haﬁltl‘ﬁaﬂlieﬁmye dhg@lemmgafthélheolmmuhm rofmpinemste lae cdesdribed in

A e R @%%3587”8238%&%%%9-

2007/031875) Especially preferred are Seq. |D No.
4 The, tegm "tompléneniepsndent iR toxBtgt (;DE)"Habrs 1 Lyss, o human

Pr i %gtﬂ-&%ﬁls %th -abtibad praccmlgé)(gélt%mgﬁon in the presence of

humani ze antib has .vari abl e
régml‘erwntt G iigmeastied pref v&% Yoy %fﬁ%ﬂﬁ&t 5% preparation of

CD20 expressing cells with an anti-CD20 antibody according to the invention in
the presence of complement. CDC is found if the antibody induces at a
concentration of 100 nM the lysis (cell death) of 20% or more of the tumor cells
after 4 hours. The assay is performed preferably with *'Cr or Eu labeled tumor cells
and measurement of released *'Cr or Eu. Controls include the incubation of the

tumor target cells with complement but without the antibody.

Typically type I and type II anti-CD20 antibodies of the IgGl isotype show
characteristic CDC properties. Type I anti-CD20 antibodies have and increased
CDC (if IgG1 isotype) and type II anti-CD20 antibodies have a decreased CDC (if
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(B-KVI of WO 2005/044859. Furthernore the humani zed
B-Lyl antibody is preferably an 1gd anti body.

WOR089/6303G8l y such humani zed B-Lyl anti bodi es arRET/EP2008/006833

gl ycoengi neered (CGE) in the Fc region according to the
procedures described in WO 2005/ 044859, WD

2004/ 065540, WD 2007/031875, Umana, P., et al., Nature
Bi otechnol . 17 (1999) 176-180 and WD 99/ 154342. Such

gllggggsg%@f@érﬁ ar@&' @Eﬂcﬁ%g Pber®l b Cﬂr'ﬁieql Hav§pal anti-CD20

ter ycosylation in the Fc region,
preafibpdigs are hgy H@WBCP% i¢5- | evel of fucose residues.
Preferably at |east 40%or nore (in one enbodi ment
b atheegtubiateba nehtib08y is o ganaichlly esgihexdedrehimenic hweast gamma 1

nﬁ‘;'ér)lgeggo'lﬁ%nst oii?ndglglag(%h%lrnfn%en%%%f)ni?ﬁh %&UHO%SS&IIJCQCC? Qainst the
ndreniancGBY0 antgen. Fhist thémee entitrslyciontponsalewnan geramack constant
t N nklind S ﬁrfdé{tﬁieg rb‘?ftﬁé ABn¥ "@Qﬁﬁ%elds 5,788, IBT‘Y@ﬁHér% et. al.),

conprises the use type | anti- ant i
t Asuphno® adptl el 51994, n%?éi‘g’é%eﬁﬁ’t ngpc%ﬁ-grmpggpﬁggt C8fpoéiat‘°n
CE@QD&%W ﬁs&@pftgzeﬁ FHOBE HehAeRe bﬁpzttfeﬁtk with tdllqisedsad ahfitaytigs low-

SFHSCRR oL bty 20 e R, She DGt gt by v

a rhgqhemlsmamfl act[aﬁﬂ mrdwsbdﬂyefdm“tmehamumalmabr exbibita human
cghﬁﬂ% St %gg e &%%RQ&“F N, e?uaflf ﬁfo'oHQB(Z) 435-

aracteri Zed
sa114§ )R Aédmonaibaot ahhlbﬁbaggnifga% a%twmﬁmms%%wéothw fppasure

InYiBEdy-Hepdtdbnt R BlaABRbE Rpejrably the use is
ch aarlact}terlelgé?ld I|ln thgt &Istal ggﬁp()e thntl -CD20 anti body

t d_t CD20 ,antib
PR TR B P ARy SEF CoPEA LByl antibody as
c alighised th WOB2005) 044869 arlnﬂ)hkgk 200703 I)Sﬁﬁ),hdﬁdl whkdlgbtaifibdbfrom the
glrrlgg gﬁ?a %gcgnar delV grﬁ{mﬁﬂf{{] nf;@(ﬁys Bq,:yl {)?ﬂ%lk yre@tjrl e&{ the murine
glheaqpc}caure (ViH)i $12 Ui vg: pmasnablalregpamf the gﬂurmeélgbt dmre (VL):
syl ggﬁﬁ ?\ﬁzez -aLdp en&d“s%?&VisQé}SL\MBmesft %llémm@m) 131-139;)

armacoki‘neti cs, spe ?r qgL¢a
advi Vhwrllﬁ!@h Wikl e humag ﬁ%ﬁtﬁép ?I‘Ba‘ﬁo O8I 3G6nalt<hefoﬂowmg
ptflﬁﬁﬁdiﬁ@u@h @a,sW@@oo@oha@%ag«bm@heoypmm .CThese “humanized
s ur es L0l i gosaccharj des
el{ydé]fsn 4fibg %ccﬁ%ri aé“]&s ctlr €€ gagle g‘? 3&? %@g}dﬁé‘% and
f UWEX 20007/03a487%e made. For exanple, certain
oligosaccharide structures nediate rapid cl earance of

| B 8;@1{;%)?)98{60%3&1{58{%9@ Lfl almb%gg hﬁseﬁmaf)ﬁrrgégﬁ of the heavy chain

1 ons SpeciTl C car

pr(¥EDi selectedtfromm gwmepé SE%%N%%QEW%NPQ%@ B 2fegB-HHI
t lra'ngg RI[aIEIH? g@ SBIIS{)I-?ISejlg'h W@f{?@?f@%@%’@s and 3F0K2009/030875) € Especially
preferred are Seq. ID No. 3,4,7,9, 11,1 15 % HH2, BHH-3, B-HH6, B-HHS,
B-HLS, B-HL11 and B-HL13 of WO 2005/044859). Preferably the “humanized
B-Lyl antibody” has variable region of the light chain (VL) of SEQ ID No. 20
(B-KV1 of WO 2005/044859. Furthermore the humanized B-Lyl antibody is
preferably an IgGl antibody. Preferably such humanized B-Lyl antibodies are
glycoengineered (GE) in the Fc region according to the procedures described in
WO 2005/044859, WO 2004/065540, WO 2007/031875, Umana, 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%
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81). Mammalian cells are the preferred hosts for
production of therapeutic glycoproteins, due to their

WOCApHIH0BG8t y t o gl ycosyl ate proteins in the nodACT/EP2008/006833

conpati ble formfor human application. (Cumm ng, D. A,
et al., Gycobiology 1 (1991),5L15-30; Jenkins, N., et
al., Nature Biotechnol. 14 (1996) 975-81). Bacteria
very rarely glycosylate proteins, and |like other types

OforQﬁ@ﬂt quihd Bﬁ@teﬁltboaﬁflifht%hy&??(}% aﬁd'@}%ﬁ‘{iﬁ le&thfetlt@@ibodlment at

sect_an ant cells, yie cosyl at | attern

ag%aéklsgf/‘eda R §tdloppothe 512"“%? o?ﬁy %ﬂé‘gd)rsmpéé of the

Umﬂlgsdatdbhdes I’Tdilﬁlrlhel r]r?terraglbm oag, rondfucosdaved. s Facthkimore the
red ogi cal ng manmal i an

ceq llggsacﬁ? E f%%"“o‘{/’s??éf% &\g{meéﬁ)s have been

nost connnnly used during the Iast two decades.

addiet inviention giapprises uthe absee off| 3/ dBRS/ a8t taeflhedy for the

t hﬁﬁﬁlf&‘&uﬂeso{ah | rﬁwl&ﬁﬂéitsfo? the Qﬁ’é&%éﬁﬂ an aod?Dg@ Qﬁbfe@@hé ¥ancer

bIe uctive l'ine

eer&eur%ﬂ afrﬁa WB%H%PE“@?Q pt Oﬁisrsecoor ‘E%? é“tha type
USImgySEn@mhnbedﬁedla and pernmit the developnent of
safe and reproduci bl e bi oprocesses. Ot her comonly

oS PR B B30, TR Capli Ry 0B for he
r asamitfgpuremf adnediagrent fomthe fteeAtRRR 06 a anmﬁrsgffrrag fapmz CD20

beg refss@r% R8incel 18K RSizedVin Bht &id . typll UirRi-BD2begliibely is co-
14 (19 975-81. contain carbohydrate

st@%?ﬁ?&@%%héa%ér%%lﬁlg in the heavy chain

constant regions, with each isotype possessing a
diBstferwbly @hig aye of chhrattekiedt! drarthathyaid aypee $tamicC28s3ntibody is

whi G Yar Lab b)tée 3f {nq ER%) a%ﬁt)gd}aﬁ%%m&%%a %Cfflt AnQ@ogi and said

func |onafal
TrPkexprestiog hanCEGIS(alB:}@?N sz Hadgkin rW@m&Nﬁb) of
the attached N-Iinked carbohydrate varies

Cofel SlfosRtNaridieR@McHHdt @fh h@ﬁlﬂ@a&ryeﬁf&t parpzaee%sxremam to the
an can i_ncl.ude hi.ghpannose, bﬁgﬁ ég .
aamoéﬁnﬁrerapéaﬂﬁr OBIqUEBs LIRS xsmﬁ rﬁ/ feAlstance °
al’pioi!@ier htdauk, isterdctions! vetiShBiimianie. sybtend, _1191%)1?2@(18&)(:5, and
ogeneous roc S

CUPASE! bR 1 S B RREPEOME FAEREELON B hlBrsence o
pabsdncel drutglalsooyl aheonpeifie guchirehabof eplignsaccharides. Some
Rgljaﬂﬂl?l ?B% gg %os ﬁlh§ltld rm&'aﬂh%g'g{g SRiQ flfk-tion can be

eWI se, at maj or er ences I n
arrnactyo@yr gxmrds,yreatarlbﬁ 1&8@@.1%@? fisesiures imediate gapid glegrance of

eVRe Ay agroréinf fREBNGRS FbEdSIREM ftaroughgrﬁraacﬁa{sl vrntmespeaﬁc
gro under_different cu ure con ons Li fel d

B cagoniate tngusET oleuty N BL) HEBSas ¢ o by aattndlesapd trigger
t Qurelleisddrind i gereb dtiong AG ersking) Noadt e QYatusdBibechnol. 14 ( 1996) 975-
maé'lsrt aining a sinple

Mammalian cells are the preferred hosts for production of therapeutic
glycoproteins, due to their capability to glycosylate proteins in the most compatible
form for human application. (Cumming, D.A., et al., Glycobiology 1 (1991) 115-30;
Jenkins, N., et al., Nature Biotechnol. 14 (1996) 975-81). Bacteria very rarely
glycosylate proteins, and like other types of common hosts, such as yeasts,
filamentous fungi, insect and plant cells, yield glycosylation patterns associated with

rapid clearance from the blood stream, undesirable immune interactions, and in
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production process and potentially avoiding
significant, undesirable side effects, is to enhance

WO 2009/638368r al , cel | - medi at ed ef fector functi onPCIFEP2008/006833

nonocl onal anti bodi es by engi neering their

ol i gosacchari de conponent as_gescribed in Urana, P.
et al., Nature Biotechnol. 17 (1999) 176-180 and US
6,602,684. 1g3@ type antibodies, the nost comonly

U%@%e%ﬁ%&;ﬁ@@és@&?‘ rbducedbistbg 1&@5@%@?&% mafénalian cells, Chinese
el n ave conserve INn .

QIRPESIE7 xerofr 00 sl Dot P25 T AEMEBIY WiEhaHne Fig last two
t \ﬂécﬁéﬁplrﬁ)&g&haﬂgteggmfng alitablesggalsplaiicke pattetnac bede tcells allow

re pur. e et

e)ngﬂ%teQ/ egegsrﬁlngg tos geng ﬁal?)hgtgbq%,i%—%mggp%l&gwe Elgg%ﬂe&lﬁ hncejs They
t lven bepnkeredde high dasities nra$mfpdfr ioheactant isdegiseremiree media, and
ggﬁ fteth@fjeeasﬁheét%mareom §éb98d@§bl@%§dﬂ?@é¥¥se§'e®ﬁ{é§|%Blinmonly

Glg%ﬁ%abyt ?gﬁ’c"%@g}a 2&@1@9@@%@?}?’%} "F\@S, NM$O- %}daéqqzm -mouse
I\/br e THpElGtha el Md&3: re&ﬂ'r(]lggpl(oﬂﬁ&&z:nhfr% grahsgedic aahgtgals has also been
(f§§ ?ﬂnkvmdﬁs“ﬁJe@ gﬁyggﬁgﬂgq%ﬁﬁégb%éf%&preSS|on

in Chinese hanster ovary (CHO cells of
b(All antibiedies eoytagn carbslaydratg|struaiveéseat sgpserviedl positions in the heavy

("l éd}lZ%h %1&45}’ GRBYdach Al eéﬁes?lﬁg al ¥igiing atrHl? of N-linked

formation o sected ol i gosac
| serheldstq UFRre OTSTADBOSBEL Fidct Wre%elle?gspémﬂlg’aggclf tion or

arﬂxh&tﬁiﬂapma QWright] AEahé m@&h @ al, TaaddstBiceck. QISQE§'97) 26-

d d
DUSURES Bhchl SFHeITRERS SR 5B ERhPRs Rceay
99¥eﬂ>&4|d314g ontthe degtet rof prosessng, sandfcamndhdaheghhmnabse, multiply-
| | R % A LUeYad B;aﬁgeglgg cortpfexa i) )éanlg@e@Eg;@ggohgnQ\s, and
vaMQmShaySa mnghnd&ﬁmteC}af 1f5| (A gw 2érﬁ¥)sb§xz¢aﬂlycthﬁr;¢ is beferogeneous
?F)gSCJSQQ | oft tehe %Eeeﬁ%o(z?ﬁ&hgﬂd@l §tchﬁﬁ=EJ Yatfééﬁéd»”at"\@e?artlcular

duced i n standard ustri al s,. | ackin

Grehion! gy ritte ( e4fin dhatp evengymgnoc ormét %ntﬂwéeeat EEHings . Riltiple
1%1 c@ﬁﬁﬁ‘)s 160 it Hat bé:‘zhuﬁhbwviﬂ&hith ghajdrr aiffei’@céd‘lti)ﬂv antibody

t Kot ncreas aGtivit
@ww@ﬁ%@@ﬁ@. Bten el e ant syétrlinP Dl es afq seen for 2
t qienpedis inEgfow , under dnffahlstocﬂllad'etwnqunncﬂe&i;)e Mn R et al,

gpgb?@ggfég?;g@bs nt region (Fc) -associated,

acc arl i ncl udi ng bi sect ed,
non fucosyl at ed ollgosaccharldes above the Ievels
f domel way Fratahtain| largse dngredsey innptEed; eehilermaintaining a simple

%Bﬂ@éﬁ)'n%o@éss hhe %Qal]ﬁiﬁduﬁﬁ sigﬁlﬂcﬁlﬁt‘? adesirhble side effects, is
R T L, 5P S SRR Do i
0fbyaen'g1ne@fln@the(ﬁeb]hgosmahﬁldﬁ’ afmepatehy aadBedkédd in Unama,aP., et al,,
t jﬁ%}lreo%gf Eﬂ(?lr l%gl\e/@gg?% X%&l 8%%:6?2%9% ylgél r}gé&' a?hQibiogies, the
benost commonly used antibodies in cancer 1mmunotherapy, are glycoprotems that

have a conserved N-linked glycosylation site at Asn297 in each CH2 domain. The

two complex biantennary oligosaccharides attached to Asn297 are buried between
the CH2 domains, forming extensive contacts with the polypeptide backbone, and
their presence is essential for the antibody to mediate effector functions such as
antibody dependent cellular cytotoxicity (ADCC)
(Lifely, M. R., et al., Glycobiology 5: 813-822 (1995); Jefferis, R., et al., Immunol.
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determ ned by standard assays known in the art. E.g.
CD20 antigen expression is nmeasured using

WG 2902eB0Ba8st ochem cal (1 HC) detection, FACS or RGTAP2008/006833

PCR- based detection of the correspondi ng nRNA. The
term " CD20 expressing cancer’;fas used herein refers
preferably to | ynphomas (preferably B-Cell

Non- Hodgki n' s | ynphomas (NHL)) and | ynphocytic

| qidsergasy. 7§L(<ib'9df)ytm hees AAdMbBROS L Treh@yBRIECASOL. 15: 26-
i ncl ude e.g ol l'icul'ar | ynphomas b) Smal |

aured CeII Lynmphonmas/ Burkitt's | ynphona
(i ncI udi ng endem c Burkitt's |ynphoma, sporadic
BLIt k/iai preslduyhmhm tirndviierpsssidd int Clsinksertploha)ovely (CHO) cells

T 0 TR JEAAE O SO RSt
t |Qasaugmqulnp lfgm:glonl\MLbﬂ;ectngdgpsthaqummgp@ﬁf@n@y dngreases the in

FOX'BC@" dcdR Bf GnMBAGhRROLIZRGRa | HIRRAEBhon8dlonal antibody
I\/ant e cell ( MCL Large Cel] Lynp

(i(RRCER) H’ij’ng%f% Y he FF%@%“F%FZJ‘@OL‘@ § (F§enimsiva: PDLCE:@} Nature
Digibtéskendy xedose)l 1|76L1)8[Ipzhﬂl1w,0 $9rnsu3ab) the t:nt@reLcysmhcsmf which are

Prl n%) gyﬂﬁ%&b?ﬁgﬁ reéer&‘ﬁ L%%%}o}%gﬁﬁéﬁ%gfﬁ% glarge class of

| elﬂcemugate(j )ndnjbnlphdcymtlbocﬂlyﬂphhmh hagl di@stmmﬂrs affinity and

I
n}@%ﬁﬁél% :f)él:gl ?1%0% %n(‘)p El%)%e??weﬁf)tﬁ({:g@ Q:ﬁ}{f(%fy 'u?éﬁlﬂe%ﬁx produced in
dastirig iregs {asking theGadiIll egeyang ﬁlémg@g,,t .cet al., Nature
| %Kfeel‘u?ol Iﬁ(tu@b@)sm 0l ThiteerlyasiEhe A2 $eBhdettat large increases

4 1P| t
di(g'éﬁgéc arprtrlugfyeqoggjr @gﬁg%@ egg%? ¥ otﬁa bg%%cgo pr%éu%{ng cells to
B-efcpidss Nﬁm‘IIﬂ'lOsd@lkh alss 1¢dy topdrpimeeafNirLthe pESgilﬁubanIf yoidtent region

Cgéf aﬁser es )r%?SeCt%{i] gﬁllléosac {]rfb\{e% qg&llﬁdlhg ITPQ%) n‘bho %:ucosylated
I elhigemcdla(r(dlei,)abOR thelaveld fdungdsa nlamrglby Q@iurrllllg/frm
(DLCL), Burkitt's |lynphoma, hairy cell |eukem a,

foﬂ'ﬂe‘ &%a‘éx r¥mpgpther@lbﬁ0 DA ifigdH 64 ﬁﬁ&deHBtBQhHﬁhteZ&nﬁgmﬁcant
ost trans ant | ynphopr ol |feralt|ve di

I R i
rrapr 68/1Bohodli, r}ﬂﬂieapre&fralﬂfr iamBragll Ci¥om yrmhmraor dHiret, a“es‘pectlvely,

d f tr
¢ e Sproeid bue Paishis ha¥ihg o T2 b P AR tan be
ccdetermméd h}tkﬂaﬂdlafdtm!;ays kndesiigbdattoE.ge@28 aptigen expression is

ellhgn%i Plaehe s:ugge %rﬁ{ﬁmgfus hgrﬁ{}?legl—f(?l Jle%eétlrapaFR@y(ﬁn\;la fP@R -based

evi a A net hod
t rdetacting ofdmrc@enesmndmﬂé% proli fer at i ve di sorder
does not necessarily nean that the cancer cells or

Otf}ﬁftef?{h g@m@rexﬂelsimég tdhc&a%% ’us&?héi"la‘lhmeféﬁst Séferdtipto lglhs(homas
¢

unber of cells or

or(pqugrtab][y%Cgl)l/ H{gpolﬁgdgﬁ(?rrl sFym};/l\ﬁlomas {\I?-IL and lyernephro%gtl
Such lymphomas and lymphocytic leukemias 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)

temias.

¢) 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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of a cancer or other disorder will, in fact, be
alleviated. Oten, a nethod of treating cancer will be

WOppd/ea0se8d even with a [ ow |likelihood of succd$S/ER208/006833

whi ch, given the nedical history and estimated
survival expectancy of a patight, is nevertheless
deened to i nduce an overall beneficial course of
action. The terns "co-adm ni stration" or

'q_(}gﬁ%hmf_ ' 't)Sft)%ddiﬁgcéll {jeﬁk&?iat, %Dyzgﬁnﬁmeyﬂt_ 'b ¢ 3§hphb@a, Q/_Eldelllstrom’s
sali irst and second anti - antibo ne .si.n :
f SP#rEPElLPYinegyagl) acise 3@&3?%%6 fl 1%??(5@.&?{@“ IypRocytic
CQeuk@Hiia| (UL i:hﬁﬁllc _Blrmlﬂﬁ)c?tiidmylrﬁh@ﬁm S(SRL),s Begetinpraymphocytic
eit her .order, ergin prefer thare i t

pé?‘fqﬁﬂn%i | Blaggy hceﬁorrled%hsﬁn s’a? al“s%léi %egen gl%"%’ hiffiple myeloma,
siphshtaapteoag) Ylodglints diseaser bi ol ogi cal activities. |f

one single fornulation is used, both anti-CD20

aririfp@iye $h 09 200888 Mk Staft&disSd ICEIR NI BIoMgkihfs kphomas

separate fornul ations (one for the first, anti,- 0
ar(&lﬂddyﬁs%ﬁ%?ll&rf e (24 %@reﬁw@n@naﬂﬁ Mg <8 tlrﬁgﬁ%‘m (MCL),
araeut;s@dm_phsahd fehkéﬁtl]iaa(md:@,edﬁﬁdicallyh'iiphaaﬁﬁ lenkdrivia dyCI4A) eB-cell
Cco,.20m ni st er, el,t her tan S Q. [ .
ondé%% engfgcf Eeélﬁfyin?ﬁ}lé’u 3 i(lm‘g];}’oﬁu%ﬁyf I’ll’?/rgéﬁ%rg?’v\%ﬂ eggpé?ué( erma,
C cfn]liicmlaplymphqﬁmm inmls'platm)telmn. asangg'mia}m))negymphoxpa,. post transplant
S . . _ i ,
Sggtﬂgﬁéérgrlr%atﬁé\gcﬁgbrgg tpﬁrﬁd’ﬁ]qﬁlﬁ‘s Essodhfed Q?rﬁgﬂmnﬁ, fhRkeRdrom’s

ose Is_a tered ei r on the

s anecreglobulinemip ardpianary ENHORN8MRat i ons, e.g. two
separate continuous infusions at different tines, or
oﬂﬁleOtfgrﬁlh'@ rﬂ&gb@m itﬁ:atih%' edind &iltﬁtlafldfrﬁﬁwgéh dpyliet @ndérhexample,
second apti body is co-adm nistered. on . ay 7

o RaRET 4B G aemtpeofi Y Lo ot ReioRomir s Betily fogoce or
metingnate the numbelayfcaatdraellt ine piet, of to hlkevidte the symptoms of a
ant j bad r - \int N ftefr f
CRanfRrYs fECFLE Helilh! clpberfor NI frBlick Qe JRFAA docs not
meeaessarily meanghatethe icprcer Tells arerthay disasderamilininsipetabe ghiminated,
wi t%lﬂbthgfﬁﬁ%ﬁier bpcénﬁ ®r ra?shme@ %Il‘,?ﬁ faasesredhicdd)er ek ith<Eathtoms
anti bodi es nean fha mai nt enance doses can he .
eiqfﬁéﬁn%-oé&ﬁli“ﬁi‘éi"éﬁs“éd“ﬁi ﬁ?ﬁ?taﬁ%agé’}%tﬁfa Dfgn, ?jmeﬁwgi Yfgeating
c ahéan wall be paifosn@heven fwithhel otvrl iatient ofeycdess, bat which, given the
appropniate for . both tibodi.e r k.

t hrgecrﬁrgql nl}l%tﬁg’n gréd Qfihaf sur\élg%l %cr%egtlaxg%yergg 2 yat}/(&ﬁ?, is fdvertheless

oses are ) a L
s atvamad talndpce @ oyezall béneficial onesemf agliarhi n sever al

days, e.g. the maintenance dose of one of the
a Jle?lﬁ%? 8cd-3d AR IR he0F &SRB EBLE Y YeRY €8 Yhe/RBHinistration
an

he nmal nt enance dose of the second ,al'ltl bodies is
cfaid frist prd seroad antinBR) aptipedyicas ong gpsledpgpulation or as two

t rsepdraRTorfiatiess. The YalddyhifisGatidr €N B ddyiankfdub Or sequential in
oLl ok e s o507 2 A oy st
t hegep@tsirraitarieoudln exaxp ehetin bialdgjcabidtivitids VE canesingle fuhvimpiation is
| Sus%@,ebgfﬁo 48 i-(?If)Zd ha%tlggg}xjeg Gle CRRAHAL QL simultaneously. If two
separate formulations (one for the first anti-CD20 antibody and one for the second
anti-CD20 antibody) are used, said first and second anti-CD20 antibody are co-
administered either simultaneously (e.g. through one single continuous infusion or
through two separate continuous infusions at the same time) or sequentially. When
both antibodies are co-administered sequentially the dose is administered either on
the same day in two separate administrations, e.g. two separate continuous

infusions at different times, or one of the antibodies is administered on day 1 and
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conbination that wll elicit the biological or nedical
response of a tissue, system aninmal or human that is

WOReDIEPosBught by the researcher, veterinari an POTEH2008/006833

doctor or other clinician. The anount of

co-adnmini stration of said firgs and second anti-CD20
anti body and the timng of co-admnistration wl|l
depend on the type (species, gender, age, weight,

ettﬁe lecBRE aﬁf?&ﬁiytlk eoLa@hitiberdaad &fyt2 RAIHT, gf&éﬁaslsi oaNdhy 2 to 4.

severlt |sease or, condltlon el,n
ﬂa@e@e tegh srfﬂl.wgntla‘i d means, ythim 4 < exﬁzeﬁ%fnfheb%@? af; the first

S WintiBBdyY p@éfelaﬂm Wltlﬁh elr &fs hftertthe db&tdf&hé fiest antiteodyi aned th; term
Ser | nents. ..De n 2}

s eeléqlﬁ{aye%tfs%{ hlélealil %t l'ée saé'%e tl{nep tf%nrp b ggmﬁ% atfh® with

( @egpectOtdl +B6 njhieginaef desss dffthe s{ntleﬁDQ@ m@odm |m@2 that the

a%ilg&m{n&esdc%@s LY f)é Qlltlllq&acr&ddcﬁlﬁ&%téil% @%lfaﬂ&}gusly, e.g. during one

co-admni strati on t1ent, whether
exanpneousgpfusies, Gith Préfeét@%‘ﬁefb"élﬁ & RRPPRIE ok Peshgntibpdies, e.g

bYevErQ bkl @S tHeN hrlafr teflanck m&%a@n@ﬂﬂdrﬂﬁiﬁtereﬁ f@qhéﬂtiallw either
ion tinme for said fjrst or secon

i nf.us
arwﬂsadepw whormenl bk SEoUEa BTG Jo0F, 45 A of the
f antibodieanadrapirecsd apprexiynaddy edenuiveek, hod thewmaintéraned dose of

PR R ST e SR

theclpsr éhmalle g ofsenye3 odays R t@.aegqraloweglécm bﬁtlilss pp both
anhkiBegys W Il be in the range from about 0.05ng/ kg to
about 30ngy/ kg. Thus, one or nore doses of about

0.5ng/ kg, 2.0ny / k Ony/ : :

aﬁ&ngo ﬁ%f‘ﬁ‘éfl?'ﬁn ﬂi‘%erﬂé"of‘)nq g‘eBearg gﬁ’ﬁ? Eﬁa dh%o &ighgnt n
p&thé:@péutlcﬁﬂ?}peﬁfﬂﬂmg amouhhehizh it He dypent(dpbesdsgeqentponnd or
aq:e b)}lbaet%(r)lf thaf ‘%v %}Batgt%a %]lg%ge!llo(ﬂ @%dl&g %Bke ?iia ﬁE‘sgl oﬂfstem,
f |arnsmalca1n hdnfaﬁeiihaf ioheing esoelglgta@)e thagf rqsmcls@c yeteripgrian, medical

CRRR Ak pd Ytinisigh doses may be co-administered daily
or intermttently, e.g. every third to six day or even

ry one tq three weeks. it .
bt ohee oy gt e ot weblentis BB ARfbody and
aCﬂ‘I'é ﬂirﬁfh@r(ﬁfdco hdlmihmfafoﬁr Wﬁl‘i depdnddomrehé typehespecies, gender, age,
use tin
eréél} ag}d f:(aﬁl,({ ﬁ%n 0 yler:]ri;}t beu?‘g I?rﬁa{;egclﬁ% i3 steverlty of the
s ufifeasd ouQCdrererDQn(Dg exqat@s §audgﬁretaamla secofidh @nrre@llgé(aﬁeﬂbod}’ are

i SSuE&lﬁgl - a]cdﬂ{lnis&%c?ﬁxsﬂfégpa'ﬁlaﬁ%ﬂ%rﬁt ol o?fovéuz( Yér}ééllof ®leatments.

SucC I NCreasin rogressi on
s d?mevamgcﬁn the éfpeapnﬁaﬁ@mﬁy of Fh‘?dﬁ@a%ep alput Hd%(éfg é? pBmgdke (e-.

r QﬁﬂQO Sfﬁ%/kg)eﬁfl bdidl st (5} SecShdbh8ICDH hfx‘tﬂﬁjdgrlls fanCiaftial @medidate
C ni c rovenent

ani.n fuI nﬁ oL ttfl L %
ttton Lo RRAHR LG o e PHGPEY 1 binGH & oMyl DY one or more
prsegme&&ldﬁnnfsrre@orsuwbw@dntlmueepmlﬁsseoxr &t enoembodiatengrihe initial

fmfusmn time for said first or second anti-CD20 antibody may be longer than
subsequent infusion times, for instance approximately 90 minutes for the initial
infusion, and approximately 30 minutes for subsequent infusions (if the initial

infusion is well tolerated).

The preferred dosage of said first or second 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, 10 mg/kg or 30mg/kg (or any combination thereof)
may be co-administered to the patient. Depending on the on the type (species,
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response. In a preferred enbodi ment, the nedi canent is
useful for increasing the response rate in a group of

WORA09/e3036@. I n the context of this invention, ®IATEA2008406833

ot her cytotoxic, chenp therapeutic or anti-cancer
agents, or conpounds that enhgpce the effects of such
agents nmay be used in the anti-CD20 anti body

conmbi nation treatnment of CD20 expressing cancer.

Preg f’l@éra%e)/wb%ﬁt ant) an@Q%Qdﬂi’(bhl df@lﬁ’é’dpﬁﬁﬁbhﬁtabﬂl €t type of anti-CD20

SOTRL, dhcds o) o AR BrA T S0 S s
t I‘CHDZ(E lh]t&himbr Sheh dbfeecrha.y bé ceudmingendds daiBuchimeramttently, e.g.
| ne(\:rle uq rdftgr ngr gvenae!‘)éﬁJ &id R)gth?&eﬁgé(s OAn @%%Qf %%1%11 llaadmg

an at ng a 'onh, such as cyc
e. @se,cﬁylimv@iruymn)e ormwrgﬂcamlﬁ@ms mm{ea lglstere
| eukeran(r)), cisplatin (G sP; e.g. platinol(r))

bugul pRPerfd EnbdBiRherhé hedidARleAh & @s@ful Ged ﬁi&éﬂtﬁ% or reducing
enel am ne

, .Stre cin, triethyle
TR o6 MY GereT TR R | B AP LS U, fign CD20
ﬁ&ﬁ(bfﬂszﬁﬁg( edreef. VhX)medidaapos isdeefu/RirGncreasing the plasatabr ¢f)sprvival
ey capt opur i ne n
qu[ e Py é’D rgrlt 1E§rga%ag ftﬁ g:l?%%(ré%}é) h"gg EB&@I of such a patient,
capgcasunagmﬂm dpetipn % Irespaise) resultang it 27 Ftabsticalty eignifigagt and

t R&nldle m@aﬂfd&hlofmﬁ%wﬁ&ﬁhoﬁsth@(iﬁe'afé@nyéftieﬂt [ds measured by the
doxoru I cln adri amycin g 1)5 daunor ubi c

R, O nyir Bl GRPEIEHIOT LT SHYeRn TAIRITEh daie Kb duration of

a|rK o@lséan aS[M@fén@& eﬁib&l&n&hﬂﬂ dleomddicatedt iassafulnfor iisdreasing the
sri% astine Q he i ke; and other antitunor

agrg ogse'y ‘H%%%Sfm &% (e.g. taxol (r)) and

pacl i taxel derivatives, the cytostatic agents,

glluctbe @pntestpfithis invkntien, chelditinmah gthen sy toBRXC, Cée@otherapeutlc or

dea(ﬁﬁdéagge (Jg)eplts?&dccﬁﬂgé%rfdgstﬁﬂ QirdfcStiebrRsts R SHH SR8 may be

nucl eosi Itors such as hydroxyurea,

arfisedimhie@nidpP 29 ?W@Nﬂﬁ’«?@%@éﬁre&@%@pﬁ OrFéngfssmg cancer.

| eppeRYMIy thealeli-CDN arftMod¢ R&ibindiRni ttadtinégs is akd w1thout such
| ar,’ diverse gntl unor agents. hefollovmnc%ﬂg) ﬁtht

eAdiass! GOtk BEmOEPRYaPT RYLSIRCET ARt G5 (PRIPounds tha

( enBanetthy efifdcts)of sudeagentsonyci n, mechl or et hami ne

(n| trogen nustard), strept ozoci n, cycl ophospham de,

t ) 1
TR I A A O e v
d agtiomomsh ray Xyl gplmahznalzdie Xietgo FylOK#n )dél@eraa&@cﬂ( HL; e.g.
(QC&(erJI@SOEﬁﬁ@ﬁﬁ Zj(tasPale%e?ﬂlzﬁH'}&'l@) bRk Cg leran®), melphalan,

AT CAURENG - e b SN
f laondurhie Gikeeanti ndehBokdes, vach ki aftiitiatete (MIEX) kiapioside (VP16; e.g.
OB A LB e 0.5
melyshahani] (FEUGaapegitabinede.gpKelodaR)c davartmizinet(BXTEC), and the like;
pea%%?o?fc%aﬁch pa%”%&ﬁio%&cﬁh B! p@&’o?&lﬁan '@bX’R@n@fg.' erlamycm@),
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®)
and corticosteroids such as prednisone, nucleoside enzyme inhibitors such as
hydroxyurea, amino acid depleting enzymes such as asparaginase, leucovorin and

other folic acid derivatives, and similar, diverse antitumor agents. The following
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t anoxi fen, teniposide, testol actone, thioguanine,
thi otepa, uracil nustard, vinorel bine, chloranbucil.

WOR0e4/e30348l y t he anti - CD20 anti body conbi nati oPCT/EP2008/006833

treatnment is used wthout such additional agents. The
use of the cytotoxic and antjgancer agents described
above as well as antiproliferative target-specific
anticancer drug |ike protein kinase inhibitors in

g@fﬂg NGlPENb Berﬁ&ﬁnﬁgsadcﬁtl&%ﬁeﬁg’ﬂnlts‘{ ¥@lifostine (eg ethyol®),
racterized in ﬁp ancer t arts,

schpemyding | (nae A sa ‘E gj dePH{sFaé&)s foftreptozocm’
letlbplﬁmpgaxhﬁieeroﬁmﬁﬁna(KdCBIU)e@dmvdnaashpar(d gf doxil®), gemcitabine

ntroII|n tratlonrou n t
SO Bt nahPuBhBER s e iRo Bl pRAGR g fytomycin
thh)ceiymt dxgc tagetnte?), n@de.s ukandepﬁehdpln@n,upmahplh@n, cladribine,

pacta gu lﬁUtW q@' GﬁHégEﬁ?P%%&df’&zeﬂ& an‘%tdﬂﬁéc’i}g (SN38),

nera

rélme@ m@oﬂﬁ%ﬁfé@nﬁ’o‘ qsﬁi@léwé?ﬁu i dngsRat wger&’é% eté Blrterferon

a?%qiﬂa' ﬂﬂ@xaﬂfr&% tGHDeTh R, ler’rBh@@'me@@ﬁﬁﬂ,&ﬁel@ﬁalalﬁl mercaptopurine,
effective c

OttoxI CR«E&%@E 2 ent 1 (ﬁ% a licamycin
r SLGHREHBe d BN AT ebe %ﬁ’i‘?} %hé’r‘% QH128y ¢ Bycamy<in,
bytamoxifért, r memps}nctensﬁstakrctmaspdnegsmmt, rhmtapa nodadils, mustard,

C%&'glt Er?eduglﬁgra?ﬁ/bd&ﬁ t@re%?aﬁ)tlj} e aRhEH2PT d{oﬁsﬁgﬂzt glanmatlon

concentrati on or ano the actua
dé{ﬁéﬁdembhseﬂn@ﬂ}%g‘@rﬂddﬁfmtan@epﬁys| cian, the

condition of the patient, and the ef fectiveness of the
thﬂ{eaﬂﬁéitdfct}ﬁetﬁ%xﬁaﬁﬁﬁi Qﬂlchxﬁ@rlz{geﬁﬂst ﬁél;crlbed above as well as

Sleveness ant  cel
orRTRPEAEAN S s E rPES e ehrpce’ dpye L PragpoRgat Fbitors in
obﬁem\be}térapfeutlh aegipeno iy gateeallynvetbhkharedelizd innthehmncer therapy

Coﬂ% g nd Qtileltrhllls% }llé?glgnfailgrhnd@tn td aﬁﬁg 'c\éﬁmg%@m}ﬁs e monitoring

r adlewhaland@éfmtwcmss nragi f«brecq;%@ngnach@msna@ﬁntr@uqen and dosages,
antith $ikOaBRShRALY FGATRPRL Hi%rhcfdaf:‘éésqg&tof @hhe @Qgt@)ﬂc agents may

expressi ng cancer. The Sou rc a]gl ation
B ACBSTVint POty the RREPRLA CHBEhGEehdripante sﬁeﬁamed by using

t rhlﬁﬁb@ﬂturm&ht)ﬁ@ G&ieidlR, ithe QD@E;%%B\&HH be rg&l&eﬂacfdrﬁpiﬁred to the
the th Xt ern eam radil at1 on
t HER %%ﬁﬂs“e ARFAHRLE cfa}sﬁgsgl&wl 3L%rfagF%8| ation is

internal to the patient, thetreatnent is called
b rBypiat Hesagf:byof(@Tgffecfimjc)mat@mcwgem @mdefiorthe sengen rechmmended

?Jé{lg?éltnr}clﬁ fg&hlser, %’e&n1n%l%tekaeb)sﬁl @ﬁltoepeséér%@ bP&esponses in

imted to
Ccnimph PaRels, G bm negnceda g MBI it dbgut Q1 @rdeggof magnitude

c Q@ﬁkén‘té?xon(‘&%?dm@ 7I'hlIse H}{Erh%tda'll b&Pe wilp déﬁhﬁdlﬁﬁm the ]udgment

o8 e Tahgantn U e L2 Bl Pess B e R laR o e
Pftﬁéﬁpahlcymkﬂﬁ)ddﬁsed oh2Rhe &thtwﬁbﬁpMMnéBatdfahe primary cultured
tr eeﬁgrrrlgrq clli} OF tocul‘iuregttlsg’xyecparrllﬁ re%jdn%& OB%erved 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 anti-CD20
antibody combination treatment of CD20 expressing cancer. The source of
radiation can be either external or internal to the patient being treated. When the
source is external to the patient, the therapy is known as external beam radiation
therapy (EBRT). When the source of radiation is internal to the patient, the
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Radi ation therapy is a standard treatnent for
controlling unresectable or inoperable tunors and/ or

WO 200903088t ast ases. | nproved results have been PCTEP20866833

radi ation therapy has been conbi ned with chenot her apy.
Radi ation therapy is based on,ihe principle that

hi gh- dose radi ation dellvered to a target area w ||
result in the death of reproductive cells in both

|t gf@gagﬁgrglgls Pﬂfeﬂ'ﬁ#ra 8 B:HT q{iﬁ%&icﬁt’é ﬁ?nﬁ('f&ag@: ih @Bé B8Htext of
y i M 0 ation a

ddbe "e‘@y}lontcﬁrhg éﬁ%ﬁtﬁfg thnarcoBiniBe g pop fmited o, radium,

Cc aesitith-137, defiding 19 tzhﬁeril:ﬁmﬁlmgj sgoldTI98, aowhalttSHf copper-67,

C?;gcg\%tag 1 ?90 ﬁgctlm 3%3 e' &3, %h 1n&jl Hlepfjl 98 a}/sgrﬂqgﬁﬁle to label

150 r‘ms ant are
| abatantbodyf Mtﬂnesuctlmadlqam\reeisattomm Ptrgfembh'ethecmtt -CER0 antibody

Std'oHT;btle{%ﬁ)% Pt RE AN s witife BeWionBhY rhdigrisxt ent to

e tunor has spread. A typical® course of
i RE N EONT N E—
p&htrﬁﬂs aﬂd/ bhtinéoinelasdas elmvprobel vesels Hae daeh &@nGyhen radiation
dd;ﬂ BBYJ d tcgmtg)ugedgpnth Bt Io egap\sxlle %cllatfodna{heyapélflggsgeg "Un the
ermuutlphethat (high: thoss radieon ddwetddeuoel targes yrea gl resiulirin the death
t W{eardcfﬁcwalspﬁlt bg{l]lt rﬁ‘%ealtu.rl Gffdl Wdulds t’hﬁe radiation dosage

conbi atlon tr eat nent I nventi on and r ad |at|on
| regiearis generally deﬁenqdnlﬁu tsrns oh rasfiatiapn#hsoghedviiqse h(7y), time and

MERRE oS tidm) eanﬁgﬁ'il"stsb@ Qﬁﬁ}éfdlﬁrl Al & ﬂiébbr{t@ld The ahfount of
[ nv&ntl on i s enhanced orrbl ne é‘BFra atb on.
opedigtian ppatientiecess wilbd ﬁBﬁB’E‘ﬂ%sr“QB ragogg, but the two most
aEh‘lp@)&ﬁﬁﬁﬁre&ge no@tioPaif ahetaner 0f refutionvtanditheractitidal ebnuctures or
t her re exa ont.ai /
TEEER T & 4P R A S0 BRE Bt oL B Vé?{e%ﬁcgq%gﬂ
t ofureatamentéetopisienbyndeangoiag eardmajs)nathmapy will be 4 reatmengsc edule
bOA\}éxSa o RV ?gﬁehﬁa Olith lathUP HOR &‘b@fwe@n R8anA®0Qty hdfRhistered

I ntramuscu I ntraperitoneal |ntracerobr spln
sJ@éh? e dn ajsingledaily fraciioarof abaut h8 y@ W Gy, > @gys a week. In a

rbfRFre8 ealbodaHE@Sof thn;t 1haéﬁﬁﬁﬁhuﬁhe&f is Sy afheﬂuamors in human
a m.nistration, of .t
i é?veggan aﬂd radiation.

PGS O ¥ EhBith B M EaRtap ratminbp EoE
cdawthaiwgds the m}ﬂbmen ,of aurnonposith bpmeans bf thetagents comprising

CQFIE aclggl%lna%loo?lp{)]f %h g’lv%ﬁélgl? l;/ @She*nc@cp %ﬁe%ﬁpgqrhlgln@&] tVJ/lthCPgCHatlon,

one
ssmuoaaliy fwathnadchtucpr@hs;herandleeappa@« ay entlmléqert agents. Parameters of

LA RS B, L IBBSIE R ot

patient sufferin from 0 expressing

© ahfecantibogics B SAMIRBIeRd 1 ¢ PAVSPR AEOFing doi knopfinmethods, by

Sahﬁawﬁehl@ﬁs hdl%iﬁlbtr:ﬂaaoasaﬂbélbﬁdy bl Sontifubs MAfusionadwdr h}g&ﬁod of
ant,j - CD20 antj bod zede L) [) q é/ tra-
PG R Ry otenEr Dafle b g Mbb8eous, intra

Naanti¢ddatg kinttasydoymbh @ma ir(ththdcal routes. Intravenous or subcutaneous
administration of the antibodies is preferred.

The invention further comprises a kit characterized in comprising a container, a
composition within the container comprising said type I and type II anti-CD20
antibody , either in the form of one single or two separate formulations, and a
package insert instructing the user of the composition to administer said type I and
type 11 anti-CD20 antibody to a patient suffering from CD20 expressing cancer.
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The term "package insert" refers to instructions
customarily included in comrerci al packages of

WOt20e9/¢30868t | ¢ products, which may include i nfoPCEIER3NS/006833

about the indications, usage, dosage, adm nistration,
contraindi cations and/or warnppgs concerning the use

of such therapeutic products. In a preferred

enbodi ment, the article of nmanufacture contai ners my

f urbfagibly RRd UGk isd cRiaéBBEAULH Rdt! saidagepT adteCOROT atibody is

The articl e, of nuf re.. further .i e a. .
s g me 1T L2 nPetk PSR g LY herdibody and said
s P2 @éxprasidi ichmreals acB e iNver Hodgkin's &inplenmed (NHA).
"pharmaceutically acceptable carrier” is intended to

[ u n al. terd al co ] ' Gy .
BB Al LA, S OARES idimarly incuded in
dicopuneicish paekiiges of sherppeptic BrpduBlEc Whighgmaynigclude information
andolitBAlin @AV, ukHR! Adkdzel AEMAISEPLtRIn, VWdn@InAydafins and/or

agents, and other. materials, and conpounds conpati bl e
wi YA DPI88 FORFEENIRS ﬂgﬂusaaﬁ?%iﬁéb%i’%ﬁp@it‘ t insofar as

any conventional media or agent is inconpatible with

t Ha agiréferred eapodirdentusie nheleof nanufdveure cropbsngrs gnay further
of. in ' i | . L ek r I
cantiads JoPEHER AP AR BT Bt PR SRR of o ARALR: may
cdupbei inclwds 2 sptvile dileentit whish irprefaally stored hesepgeale pdditional
f aiomudidi ons of the anti bodies used in accordance w th

the present invention are prepared for storage by

m xi ng .,an anti pqdy having. the desired. degr.ee of, puri
AR eErR 3 PP RRCAUTEA A0 GPTiAD! B 'BaPRr<picg mclude any
exanidpillaniterielr cosipalible wie ph{rRereutghbadmsinBation delidiogbolvents,
Sci.ences 16t h edition, I ; . ) o d e T .
PCLTRERSh yBber CoRlr P aniPitsril o sbd sl Bionic and
Actbegriptibh alebaing agents, et bffice maserialy arnd apmppyrdsscognpatible with

Q%E&u'ii_galra@lﬁiimsﬁ%&q Fxct Qnm%ﬁ% Sﬂﬁiventional media or agent

n
cancentrat|ons enployed, and include fers such as

pHo sasempatible) with the ackive compapndrygsihereeidndhe compositions of the
anhiértionans Scdniahpldiedd SEHPMMMargCiattia@nGofPolindi ad; also be
preservati ves (such as. .octadecyl di net hyl benzyl
artREMPArAthinE? E&OMPOLLRBY-honi um chl ori de:

benzal koni um chl ori de, benzet honi um chl ori de; phenol,
butharmaceuiesi Bprmalatiohs!| ; al kyl parabens such as net hyl

or propyl paraben; catechol; resorcinol; cyclohexanol;

3- ; ) 3 ; | B twi resent
¢ rERHRL oo e B Mo andhRNeTRGREh Atcobbliie will B
asineentiom as¢ prapried forstatagn by sixinganastipebihaving the desired degree
hystr oRbity | itl ObtitHab ﬁ%ﬁa@&tﬁ?ﬂ%’%c&ﬁtﬂﬂé r @krfioN @xcipients or
am nQ.acids such a ci ne, .uta , ;asparagi

hi Satilifere(Repstan s Ehdispacey Seah sciengsnbuh editian, fad 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 chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol;
alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol;
3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)

polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
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di sacchari des, and ot her carbohydrates including
gl ucose, mannose, or dextrins; chelating agents such

WOR0HFIVH8 sugars such as sucrose, mannitol, tPSTARISS/006833

or sorbitol; salt-form ng counter-ions such as sodi um
met al conpl exes (e.g. Znprotejn_ conpl exes); and/ or

non-ionic surfactants such as TWEEN , PLURONI CS(tmnm) or
pol yet hyl ene glycol (PEG. The formul ati ons accordi ng

t GhydPSHHIRY BOlyREs dRY RepdlNnypRvsIaicnef Snmd @didl@ﬁ&hf@rglycme,

ea h of the anti-CD20. anti bodies.. Alternativel
HAMIRG o PSRURENR rrggftlawgo Gumigen Gbt VAR Holnegcshyrides

o rddsak ctaftideg tandnothéd dirbobydrhiey indliding @lyposd, thamasgyor dextrins;
[ COQ t her ap [ , 0X%]

agenFFm% agents ﬁé& &t & ; nl}%a% 5}&1 & QR {kte nﬁ%hﬁal %tehalose or

amprblmhgsabtgf@mmmag@lmter &mmuﬁblaécmdesnan@t% Lﬁomﬂiwgﬁs (e.g. Zn-

Pgﬁéém T&p@@é)nagh@/ﬁr' r}](ﬁlUBH&t tssdrhﬁfan?sr e(sj@cﬂmf t953§ | YQVEEN™,
se | nt ende ive ingredients may

al & RN E@fi apRolyethyl ?ﬁetﬁl%@]aé)@ges prepared, for

exanpl e, by coacervation techniques or by interracial

pof hé@fﬂﬂhhbﬂﬂaccf)ﬂﬁn@t(ﬁﬂm lievenkipd moayybeetwoydepabteufboaelations for

geeléxF p thne1 Cnrtlo— u ﬁ)ogleg A% eYnatllvniﬁttﬁy GAT‘EM”&F&H Rd:Eh may also

res Jectl vely
monmmg @y@ltlénéle( ﬁmneefﬂanﬂaéonl i posores, al bum n
m crospheres, m croenul sions, nano- particles and

NBRG AGSN ea%e @dm%&lmp h@a@rﬂﬂirﬁiemémpau@fa UReivihébgsitic agent,
are di scl ose [ em ngt.on'. s, .Pharmaceuti cal Sci ences

1 61PN PEBH, RGNS, SA0WHY I BibaTD EeTS, i St RREIo s ozt Such

priaplaciles 48 Suitdyy pesditépacetinaiohtimbieuatsabmpd s efféctive for the
sust ai nedtr eheda\se preparations include sem perneabl e

me PPEEST 6P S0l i d hydrophobi ¢ pol ymers contai ning the

anti body, which matrices are in the formof shaped
arfliechgwe imgredidnty mmy also rhec enfeanpsd| ias mig@neapshles pa¢pared, for

L%%lglgféeg E?«Jc@@%ﬁoﬁ?&ﬁhﬁﬁés b6y HAG TR Y8R LRk Zation, for example,

el ég%i}g%% E)? rﬁg{qqlacmrgqagyuleso and poly- (methylmethacylate)

pQ’nht(‘chafié/dlé%l Ct@glﬁkt)\)ely, piA )tbn@lﬂhld ﬂSug \delivery 7s@af3) (for example,

jﬁ%% msrs ‘ﬂl gl ut ani hefts artl and
et ey 1-Turgnt, SYeEPwhefin RO gmalsionse: RgReneRURASH
aqenatapsuldegran aceoenadsibns. Suchiteghnyiqudsiace dmcldsed in Remlngton s

C%%L%mﬁeru%cﬁ‘é%f%n@e% 1%@. d#‘kéfmopﬁ@age g? ))(I nj ectabl e

m crospheres co dct1 ¢ aci colic acid
copol yner and | euprolide acetate),
potugtamed-releasenpigperaiipng mavcbeaBIieHaretth%ulfa@iwaatRl%ﬁn%f fugtained-
beeldged pfré}farét[bn\é' Y&hﬁﬂzmsgﬂnﬁe&ﬁkbma H‘idﬁicebeoﬁtsﬁhm ﬁydrophoblc
Th i s readil co ahedb filtration t f“ﬂrp f shaped

YrP%rSfﬁqnfaa%mso ngﬁ‘&P Yre ¥ hiFRe MRS O An £ Ft RER ot shape
CQﬁﬁflé§ e,g ﬁlrﬁsyoemcratﬁpbul@lmﬁamptes bbHslystafirged - tekease matrices include
tr efilyesters, %ydrogels (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™

microspheres composed of lactic acid-glycolic acid copolymer and leuprolide

(injectable

acetate), and poly-D-(-)-3-hydroxybutyric acid.

The formulations to be used for in vivo administration must be sterile. This is

readily accomplished by filtration through sterile filtration membranes.
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CD20 expressing cancer characterized in that said type
| anti-CD20 antibody is co admnistered with a type |1

WO0a2009/03C8%80 anti body. The invention further coBSITVER2808406833

type | anti-CD20 anti body for the treatnent of a

patient suffering froma CD20,£xpressing cancer

characterized in that said type | anti-CD20 anti body

is co-administered with a type Il anti-CD20 anti body.

| THRIRVHBHIARE SARAHLIPRbe antiREDINURHIAI Torhe ekttt of a
[

ant1-CD20, anti1 body 1s ri'tuximab, said ty [ ] . .
arft P 2exPuessing ARy © %raﬁemﬁﬁiﬂﬁitg%ofalé-wrl "u%%?&ﬂnélhady is co-
S aldehifisRPeEXIPh & $eTData D0 ansibadB- Cel | Non- Hodgki n' s
| ynphoma (NHL). The invention further conprises a type

| .ant.i - 0 i body for the tr f

ot ee R Rt Riris 3 bg BT pufadd 68180 wreatment of a
CpRbertxmffesiag fipne arGie20 ekpresiotgesanzerdchiaractdnized &y thagjsaid type I
fyne. o vy . . - iR
B i e Sy R eSS S

said type | anti-CD20 anti baqdy conpared to ri.t uximab. .
oflneng prefenred empodiment ¢fythe lPV%lHPP-Séézwpaitama@@&@mbody is
C )Ctitaﬂi@iiadlbi, §di® typd Imrtthcmzmamabbdiybia IatHu;ﬁB%dath']bndib,od? and said
c (d type ||l anti - ntj raf i t he
ot rese ctn Bl e Eal g in S DimEh AL PR

CCL-86) of said type Il anti-CD20 anti body conpared to

r iThenveniooffuthe dompyises a fipefl entitfF 2@ sntibody dor the treatment of a

eXAH 8P SiftessrRNGREer! 6t & Ppaidnt MFRIAPRIK H'CDI0YaPRQBME cancer
(NHL) . Preferably said type | anti-CD20 anti body is

richasacterged wrt8fter ably said type |1 anti-CD20 anti body

is a humani zed B-Lyl antibody. Preferably said type II

ani) isaidDPfe hariti-ODRY dndibodnhascaseic afrthé bodyngepecitento CD20 on
cel lyl.ar ¢ Gl . |

and YA RCENE R P PEbaid I L L0 BRARP tfpared to
t he rpneig@btofi0Btertd.on, the true scope of which is set
forth in the appended clains. It isunderstood that

Mgi faiE BfdeONSntE-AD MRy 11§ cbRAnAhRELWRS S @fpel Brdni-CD20
V\Atho%% eparting fromthée spirit of the invention.

Seq i Yoi2ae ng SEQ ID NO 1 anino acid sequence of
vari abl e region of the heavy chain (VH) of nurine
ma) egidaysd 11 antii CIOIPdntibidy thasly radid ¢/fl the binding capacities to CD20 on

Raji cells (ATCC-No. CCL-86) of said type II anti-CD20 antibody compared to
rituximab of 0.3 to 0.6.

Preferably the CD20 expressing cancer is a B-cell Non-Hodgkin’s lymphoma
(NHL).

Preferably said type I anti-CD20 antibody is rituximab.
Preferably said type II anti-CD20 antibody is a humanized B-Ly1 antibody.

Preferably said type II anti-CD20 antibody has increased antibody dependent
cellular cytotoxicity (ADCC).

The following examples and figures are provided to aid the understanding of the

present invention, the true scope of which is set forth in the appended claims. It is
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SEQ ID NO 2 amino acid sequence of variable region of
the light chain (VL) of nurine nonocl onal anti-CD20

WOe009/43088 B-Lyl. SEQ ID NO 3 -19 amino aci d PEuEMOEsd06833

of variable region of the heavy chain (VH) of
humani zed B-Lyl anti bodi es (Bé‘gH—IZ to B-HH9, BHL8, and
B-HLIO to B-HL17) SEQ ID NO am no acid sequences
of variable region of the light chain (VL) of

hyiRREst S ﬁ’iak%‘locﬁﬁ‘&étl&aﬂg3éar$'b|§\ﬂ1a@9§1°fﬂepﬁﬂo%ﬂlﬁgs Eéﬂ forth without

F:dgures FI gure tunor activity of conbi ned

RETEEL Qﬂltl&’ Wb‘é’flthea‘ﬁt’?ntho anti body (rituximab)
having a ratio of the binding capacities to CD20 on
REequéftk [L&tinpTCC- No. CCL-86) of said type | anti-CD20
antibody conpared to rituximab of 1.0, with a type II

tib '
eﬂ%l nal ngnclapggl ﬁgs %Segbégé @ﬂéﬂgl\éll%g]]()ﬂ éfaqlé% E@’ chain
CCL 86) of said typb of mtameummzcdprahmtbé?d%zo cotpadeB-lys.
r?qudgkl nf 0. 44miRH LXd u@lgcehémaﬁlable re 1on of the light chain

Lynmp N Mean v ues
vol ume [mmB] pl oﬂygﬁ é)Wuflﬂ%“}P“é’ﬁ]i(’é‘a ﬁ?o %sB -Lyl.
af9pey ID NRG-19N @nihoaeid @qliérkep bﬁbilﬁiﬂ)l@fbgtdiEoﬁ(t-}ﬁ)diavy chain

Legend: A) Vehi Cl | gﬁxl es{%ied% Lyl uanut)ijor&aeg (E%Ig[?/tlé%-HH% B-

i.Vv. once meekly neni ze
(B- HH6- B-KV1 GE) H@®, agngHbtﬁ:wﬁvéﬂwﬁ/ (squares) and D)

r '%Hﬁrﬁkb .6g- adm 1?& SLRdse E&e? olf'"dgrlﬁblwgglﬁ JFRRE Ii‘lgﬁp chain

once weekly crosse u
Fl uorescence Inté ?§/hl(wlleq %120'1 9‘1@3&@)3 EVltype |
anti- CD20 anti body (Cy5-rituxinmab = white bar) and
type Il anti- CD20 anti body (Cy5 humani zed B- Lyl

B-Mﬁ%ﬁ/ﬁ_@ﬁ@@ck bar) on Raji cells (ATCC- No.
CCL- 86 Rati o of the binding capacities to CD20 of

anti - ant i
a)nﬁogur&ézo ant i n%éum()élg&%&éfk@?lb%@ tréﬂ%ehy QF% ype I anti-CD20
rituxi mab (scailnsuom(muughnala) -haxing)a Fat@wfeths bipding gapncities to
activity of tr C??ﬁd‘@r?kﬁfc SWTHPNOI tC@ngd) ofsRd type [ anti-CD20

ant i bodi es on urran % i n-L
(NHL) . Bot h arffibedi exmpgred h%ﬁ*&ﬁ‘iﬂilé'a JQyWItgmﬁYPtBZ?U 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
II anti-CD20 antibody compared to rituximab of 0.44, on OCI-
Lyl18 human Non-Hodgkin-Lymphoma (NHL). 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) rituximab 30 mg/kg i.v. once weekly (triangles). C)
humanized B-lyl (B-HH6-B-KV1 GE) 30 mg/kg once weekly
(squares) and D) rituximab co-administered with B-HH6-B-KV1
GE (each 30 mg/kg once weekly) (crosses)

Figure 2 Mean Fluorescence Intensity (MFI, left y-axis) of type I anti-
CD20 antibody (Cy5-rituximab = white bar) and type II anti-
CD20 antibody (Cy5 humanized B-Lyl B-HH6-B-KV1 GE =
black bar) on Raji cells (ATCC-No. CCL-86) ; Ratio of the
binding capacities to CD20 of type I anti-CD20 antibody
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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

WOoabUEse3af tunmor volunme [MmB] plotted on the PCIEP2008/006833

nunber of days after injection of tunor cells plotted
on the x-axis. Legend: A)Vehi_K(\z‘iﬁ_(ci rcles ), B)

humani zed B-1yl GE (B-HH6-B-KV1 GE) 30 ng/ kg once
weekly (triangles) and C) hunani zed B-1yl w

(B- HH6- BKVI  Wi(}it38mAB) ke §pe & MPEDR0 Gatips&eE-HH6-B-KV1 GE)
Experinmental Pr oced es. Exan%%écaile ti.tunor.activity

of conbi ned t r"EHAIE todftuxc\‘ A HEEBAS ANt | body
f rBigueei3mab’ ) wrthumot yqeeivity afnt treﬁBiHataaﬂ tbodype II anti-CD20

( B- HH6- B- KV1 e [

rituximab ms%l(lggﬁ?g;edg’gs%et o%- Y0 r{m’ N%ﬁ%@%& ?r?‘?‘ishoma
f r om Hof f mann (NdHIRocBeth Ragibpdieswinez dumanized BBy anti-CD20
cont ai ns pol y%ilB@a@s,% Bﬁ@ﬁbmhﬂloglé%ngﬁdered (GE) and 2) B-

Sodi uncti tr at e |l 0 anti KV1

GE (= humani zé’ély[% ‘&Hnﬂeﬁeéﬁr RO ingsLe >§<!ﬁan values of
see WO 5005{ 044509 valﬂlﬂae\f[lﬁnae)]oﬁlbﬁé’dwﬁ e Y—ms mumbvérdddlays after
as stock sol ution CAr ;
Schl i eren, vaﬂ”f%rlé aﬂ?tu%@?eggklonﬁu G[lh¥ na)?g & Sef nd: A)Vehicle
hi stidine, tr e(tvactlcss)eBélhdnpoizyédﬁrbat@ QBPB&ﬁ B-K¥1 () 30sng/kg
were dil uted gk § r

i nj ections. Ce(’jbltﬁlIQE Q&F}gz( gYéE ?ﬁ?gf)g%n télégnk%i}q WPEB F1H6-B
8 human Non- Hdggkh-3C Wﬂf&ﬁacqwm}y(e@w ( Chang, H.,

et al, Leuk Lynphoma. 1992 Sep; 8(I1-2):129-36) (diffuse

| arge cell |ynphoma-DLCL) was used. Tunor cell line
WeBxpefitiientu Pyocedhiedr ed i n | NDM nmedi um ( PAA,

Laboratories, Austria) supplenmented with 20 % f et al

bovi ne serum ( PAA Laboratories, Austria)and 2 nmM
L-Exantpderi ne, 25 nM HEPES and 0. 05 nmM mer capt oet hanol
atAr’rJt?tu (Bi'g% dﬁfc%%‘b%%’t‘i‘ "ﬁx_@n% ¥V qhﬁe{rﬁl-@bﬁ ar{‘hf;&%

Pass g use or nspl antatTon. Anma S l e

yewith agvped anti-CD2Q antibody (B O-B-KVd Gl 25e(d

fh

from Borrholtgard Ry, Denrmr k) were mai nt ai ned under
speci fi c- pathogen-free condition with daily cycles of

12'9it 88Kt /12 h darkness according to comnitted

guiiype lianasCIDIB/aBilods riteahrabayas pravidehds)stocksplationéert Kl mg/ml)

St RORASGR! La"®Jché Vﬁa%gf &G ARPTEMRE R¥taiRC ﬁ!)lysorbate 80,

Sodiumchloride and Sodiumcitrat.

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 (c=9.4 mg/kg) 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

OCI-Ly18 human Non-Hodgkin-Lymphoma (NHL) cells (Chang, H., et al, Leuk
Lymphoma. 1992 Sep;8(1-2):129-36) (diffuse large cell lymphoma-DLCL) was
used. Tumor cell line was routinely cultured in INDM medium (PAA, Laboratories,
Austria) supplemented with 20 % fetal bovine serum (PAA Laboratories, Austria)
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governnment. After arrival animals were maintained in
the quarantine part of the animal facility for one

WO8e903038get accustoned to new environment andGIgiP2008/006833

observation. Continuous health nonitoring was carried
out on regular basis. Diet fogd (Provim Kliba 3337)
and water (acidified pH 2.5-3) were provided ad
libitum Mnitoring Animals were controlled daily for

g gpamhat g Bﬁhﬁﬁe s ﬂa/ﬂHEPES aAd 006 rﬁzotvrﬁf@@pteéﬁheﬁ@lsax 37°Cina
| I.N I ou e_ex rli men
o TSt HRU G oA oo Gt PR RS FEakr R PR b tion

vol une was neasured by caliper after staging.
Traadtmabnt of animals Animal treatnent started at day

OfFemed (ziﬁ Bglgg Pl?lcg%gg qy(%ﬁggﬁsez{t agﬁlégl (Eﬁ&ﬂ%@h%xﬁtﬂo%holtgard

Humani ze
r dyeiDennrky w@rssm@manmqﬁieum F’E@pﬁfnﬂqthggepeﬁfecq:@dgq%wlth daily

W%"y@le§ b£8 8dight Y12 H GdrigRssSidehdimkayo g&nnﬁtled g@delftes 4GV -Solas;
t the in |]Q=ated dosage, of 30

SishsxTis R et Srdy el e rngﬁ‘a%/CE f&ife‘mm%ﬁﬁld?y local
' rgoﬁ‘rélﬁlihkﬁh&t Afoer aMrltrlil dnipalslweramhdin@DRA iarthé lpodmantine part of the

54?“'1“{}%@%&%\,\?11 ong nhl ei<f & ngtd?coc st‘ggyedzt% Q\% en%g'b lél"l nt"‘rmd for

It O In vivo unor
anibyedvatiore d&invinagus/ béalthl reomﬁmmgawaha?drlﬁd) opk oexegqh@elums Diet

1QO5]@y(§’r@\futn?rKﬁH'ae%ﬁ‘?nénd Waiéra(a'cfaﬁ‘ﬁéélugl-lt 9. 5L 3 Rdere growded ad

Treatment of "animals wth ly Rituxim
BGlbr*r‘g‘Fkg as single agent inhibited xenograft growh
for 10 days (TA 68% . Later on tunor xenografts
pngﬁRSﬁﬁgj continuously despite further weekly

g‘g‘H ng%Ly&varqlﬁch? %%E (it IIC%%¥I§E{E’“9 Eﬁc} %{ecﬁbﬁ] ngeadverse
wefebty. Eommonitbadg dloughdv@ t}mmxpelgm@mn‘gocé)’r @elghotg’%ammals was
NeYRU AR5 vo ﬁfg@ﬁHgé‘l&& %@?ﬁ&fﬁp% & Was hali8ed b9 caliper after

progress under si ngl e agent
adidgingt r at i on. However, conbi nation of Rituxi mb and
B- HH6- BKMI GE , both at 30 ng/ kg, was obviously

SURRAtngdnt Bf Sdifdaaci ous. Xenograft tunors were
olled and in comntrast to each,sin a
y SRS S 26l s e o, oA BUT™: (e, davs afier cel
Exearmsplantatioa: diumasizédriypd If henti-6020 oftibddy B-H#6ag-KV1 GE
CaRAKYhE $RolR SR OL:RRpbn&if |3hiRT, ‘were treated iv. q7d on
group
study day 24, 31, 38, 45 and 52 at the indicated dosage of 30 mg/kg. Type I anti-
CD20 antibody rituximab treatment as single agent and in combination with type
IT anti-CD20 antibody B-HH6-B-KV1 GE was performed on day 26, 33, 40, 47 and
54

Tumor growth inhibition study in vivo

Tumor bearing animals receiving vehicle control had to be excluded 10 days after
treatment initiation due to tumor burden. Treatment of animals with weekly
Rituximab at 30 mg/kg as single agent inhibited xenograft growth for 10 days (TGI
68%). Later on tumor xenografts progressed continuously despite further weekly
Rituximab single agent injections. In contrast single agent therapy with B-HH6-B-
KV1 GE (30 mg/kg) once weekly controlled OCI-Ly18 tumor growth (TGI 100%).
Nevertheless, finally tumor xenografts started to progress under B-HH6-B-KV1 GE

single agent administration. However, combination of Rituximab and B-HH6-B-
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CCL-86) of type Il anti-CD20 anti body conpared to
rituximab Raji cells (ATCC-No. CCL-86) were naintained

WO 200%e30368re in RPM - 1640 nedi um (PanBi ot ech @¢IHP2008/006833

Cat.-No. PO4-18500) containing 10% FCS (G bco, Cat. -
No. 10500-064). The type Il anj4-CD20 anti body

B- HH6- B- KV1 (humani zed B-Lyl antibody ) and rituxi nmab
wer e | abel ed using Cy5 Mono NHS ester (Amersham GE

Heal 1 BEamdih Qajﬁhgﬂ@ew%bvﬁﬂsl géﬁorﬁﬂaﬁﬁﬁhd’iﬂ X&ldgi’di‘( tumors
manuf act ur nstructi ons onj ugat i tuxi

ha¥re cpais@ﬁ é‘thnWS‘ZO(Paﬁlbls’é‘éfﬂ %% CEJ,}? elb arm tumor stasis
anh&ih&dryed@ﬁﬁtimnj ugat ed B- HH6- B-KV1 had a | abel i ng

ratio of 2.2 nolecules Cy5 per antibody. In order to

determine and conpare the binding capacities and node
ofieéll%'l&lq!l%%ntl bod| es. bi nd| ng curves ( by t| tratl on l?f

| MUNOTIUOr €5Cence. US| ng the Bur |tt s lynp oma cel |
line Raji (ATCC-No. CCL-86). Mean fluorescence
| IGinGlls (ABCCNRD.)CUEB186) abrd yziachineal ECEﬂku(éSﬁP/RBMI 1640 medium

By 0 ot QPO 18 2, o
peXo. $®5ﬁ@|—@64\)\léﬂ'€£ typallnati-€D20 3atikrdy BiHHlﬁ -BeKV1 (humanized B- LY1
Afatn‘t:‘if) §nd gfﬁ.(ll:fh e?e %&Q&E thglas Méﬁ(ﬁdeéstém(Amersham GE

I'Opl um i o talnn use

aabeneeCatmoge NerBAT SIS ABIFORE 49 S ARy R s nstructions.
FAGSAESTYg a&e@ﬁhﬁd‘mﬂb B BSzﬂﬁ)m Prtiapdfdl. Olrﬂmbl@diillldieiI)(SFﬁe) antlbody

d t Red-A, ., Fi

oS e SRR ML ol P

E%ﬁb()&ﬁ%ofrdaaool dmérmmt end lcblyl))almfthejbﬁ}dlmeipedltles and mode of
B-

3 g B ) DS I e and

t &m)wtﬂaﬁrHH@rB&(m@@eww@@@ &%) direct dgineupaftusgescence

actfsﬁ{gd'tﬁg BArkitrs i)&ijlﬂ}ﬁ)%ﬁgceﬁo'hﬂyl Ra;IRaFA"PCQfNé N&CL-86). Mean
b|n ing capacities to

g
r bt QZ@/&n]dglafedXRﬁi@bhaNFdn(dW% C(Bm)hg@tédTﬂa}IHBYB IADE | respgctively.

s 5 6 ) o S SO G SRy REF Gy shiteris, dels were
r iveaskednid ulbyis imbdibim dropidivog BedlElH@PB staikirig Was2@sed XoZexclude
= 0. u y
&%g(rl] 0 cébmlgég’su% r&erﬁ? arﬁgw?_&fognces %ﬁ% tﬁe%méﬁgé&gl}a\&pq&cton
cdh@bm@@h); Bropidiysi mglbie (PI) was measured at Far Red A and Cy5 at Red-A
Figure 2 shows Mean Fluorescence Intensity (MFI) for binding at EC50 (50% of

maximal intensity) of Cy5-labeled B-HH6-B-KV1 (black bar) and Cy5-labeled

rituximab (white bar).

Then the ratio of the binding capacities to CD20 on Raji cells (ATCC-No. CCL-86)

is calculated according to the following formula:



10

15

20

25

Exanple 3 Simlar antitunor activity of
gl ycoengi neered (GE) and non-gl vcoengi neered

WOR2P9/@08g8e. wt ant - CD20 anti body ( B- HH6- B- KVPOBERIME/006833

wt) against Z138 MCL xenografts in SCID beige mce
Test agents Type |l anti-CD20,@ntibody B-HH6- B- KV1

(gl ycoengi neered (GE) and WI| type (vvt)) vvere provi ded
as stock solution (¢=9.4 ng/mM and 12. ml}

d ycRatiq O%hlbu@eglcapgv&il?&@r(l?la?ﬂjonmF@é&& bt erCCL -86) =
i ncl uded histidine, trehal ose and pol ysorbate 20. Both

S°' Utmggéysﬂ%nﬂ %ﬁz%taﬁﬂggﬂaf opr i @ﬁ&ggnhg ;ﬂ%%c% HhShRsk
cond| ti oNg1 TRixRALB- Cel Cyﬂlahel%gw@ﬁy@%h&%m antibody)

(NHL) cells were originally obtained fromd ycart

Mant | e cel [ .1 .

Fout i neLy A AR B kTR, Culfahel i puio (IR Rimat)
Austria) sMIf{@yfenituwdmab) h Gyplsheliag satid§By HEO-FerKivi )
(PAA Laboratories, Austria) and 2 mM L-glutam ne at 37
OCin a vvater-saturated a sphere at 5 % CO2. Passage
2 was used for transpl antat!i i< Agpypal s Femal e SCI D
bei ge m ce; age 4-5 weeks43® alrival (purchased from
Bormhol t gard, Ry, Denmark) were maintai ned under
specific- atho en-free condition with daily cycle

of
1 STy -G B46V hagabriresyPalctid-Hgo aplibaskhp s educes binding

gUhgRlityRempafdd t5eltaamabel asa; TierschG . Experimental
st udy protocol was reviewed and approved by

I :ﬁal ﬂ?vgr nment. After arrival animls were maintai ned
dinilhoa

[ arantlne part of the ani nmal faC|I|ty for one

libitum Mnitoring Animals were controlled daily for

cI I.nical synptons and detection of adverse effects.
Sh#g¢Ptsori ng t hroughout the experinent body wei ght

ony@elmahﬁ QB30 dﬁﬁb@nB&stvB)KNm@B/cma%kdeﬁreaInCGE)um wildtype

S_neasur 2r, beqi nni i
T?(é\'iﬂeﬁ%eﬁf ot wciﬁ f‘z)gf%olu? —9.4P n%/mpan%glfg m%’rgg ¥ 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

Z138 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
bovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine at 37 °C in a

water-saturated atmosphere at 5 % CO,. Passage 2 was used for transplantation.

Animals

Female SCID beige mice; age 4-5 weeks at arrival (purchased from Bombholtgard,
Ry, Denmark) were maintained under specific-pathogen-free condition with daily
cycles of 12 h light /12 h darkness according to committed guidelines (GV-Solas;

Felasa; TierschG). Experimental study protocol was reviewed and approved by local
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Ani mal treatnment started at day of random sation, 14
days after s.c. cell transplantation. Humani zed anti

WOCD2D038s8i body (B-HH6- B-KV1 GE and wt) recei viPeg/EP2008(986833

and the correspondi ng vehicle group were treated i.v.
q7d on study day 14, 20, 27 apgl 34 at the indicated
dosage of 10 ng/kg. Tunor growth inhibition study in
vivo Tunor bearing animals receiving vehicle contro

véAnRGt ek ud Sl lhi AN St fdinfalRatiABAE quBiahtiat ipaft of the
d etoturmr burden. Treatnment of animals wth vveelégand for

Brangmalptaglity 4ar |ne gyech tpc SendiHEIaMEr (RN EWEEEIRYNE
anfhsaititicai, Cli}xtlﬁgbkghd:dwhl bbhicringewagcafied out gn oegubar basis. Diet

f gg{’ﬁs ln(ﬁf‘?‘fé’tﬂ?r b a% 378 fw{ a#oneg C}défge:deﬁiégg-ﬁ;r? dgﬂ%g é?(gvided ad

midbituaf. ZI 38 turmr xenografts showed conpl ete
rerri ssion. No significant differences were observed

% and gl ycoengi neered versions of anti CD20
antlbo y HHE6- B- KV1 in this xepograft nod Thi s )
kit Kere, cantrled ol 195 SUotcab PR B ferbeR Gadverse
r Qﬁ@&t OFOIOEmthhﬁg Iﬂlﬁo@l@hb@t fhiadexpeniinber bodye weighD o engaals was

are t t to nco etent or

e isfiepo BUE fipes” Ry o kb N RFRERES g catiper
s.btegmne‘rglglsagmg nodel s in SCI D bel ge mce are not
appropriate for m m cki ng human ADCC nedi at ed ef f ect
W'"ltrgat% ?gpg}ghﬁfser ed nodi fied anti bodi es. Patent C ai ns

. Use o anti-CD20_anti body for th
ebimaLaEment atavisd ShrAATL Of GRNEPBISKHT Kbnievsr ater sc. cell

C%sﬁ%ﬁ{aﬁaﬁl PirGANE affl aCBLH QntiBedy i(B-HHEIB-KAi1dGEy ped wt)

ant1.- CD20 an is co-admnjstered with a type Il
A TETE e o B rrestan GRS yobSlseE g e sttt drd on
arstudyatiy 14020, 2hendddaif the intdieatef daageefi I0anghkg. f or t he
treatment of a patient suffering froma CD20

a%@g%ﬁgﬁgﬁgoﬁw@%@ﬁbzed in that said type I

m ni stered with a typ
antuyma@ariagniod 9 recgiving yehécle ceptrql hegddo b&rﬁ’(ﬂk}éﬁf 19 éFYS after

t Lt?eahﬁ@ﬁtt Rl die DRANEXPIRASS.] TiaG@HE F animals with weekly B-
Rk e b B Tk ERS0 G 3o o
4 inKibityd &ehograft ioutpadtiastidriipdster sarttdferdatreattmntingf oficontrol
tg%,l’lil@l%té?# f% ertllgl yfﬁ\g{%rggsgrecr[g s%d%ﬁ rlaqg’rsljng%gg?igg fumor xenografts
showed complete remlssmn No sxgmt%/cant differences were observed between wt
and glycoengineered versions of anti CD20 antibody B-HH6-B-KVI1 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
mimicking human ADCC mediated effect with glycoengineered modified

antibodies.
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antibody is co-admnistered wwth a type Il anti-CD20
anti body. 5. Use according to any one of clains 1 or 2

wWOoce/@0368ri zed in that a) said type | anti- COPCT/EP2008/006833

anti body has a ratio of the binding capacities to CD20
on Raji cells (ATCC-No. CCL-8&) _of said type |
anti-CD20 anti body conpared to rituxinmab of 0.8 to
1.2, and b) said type Il anti-CD20 anti body has a

rati o of the binding capapiteh€eSlatis CD20 on Raji cells
(ATCC- No. CCL-86) of said type Il anti-CD20 anti body

conpar tq rituximb 0.3t . 6. 6. e, accordin

Lo ahy Wneotar baf §iaRE2aBee authaed Be s PaabBEnf L tpfcament
CD20 expr dsstragnmeanofn CH20 eBpiEsiling bioweHobighkéterized in that said
| ympho : r Q-08mifst&dd Wi Ofype! B dfi-cD20
l1to ST[?}éégr%%t%q%ozéﬁg?cﬁﬁfﬁa?dg%P %type I ar?d ype IIIC
ant i - CB20ibadi.-i bodi es are nonocl onal antibodies. 8. Use
according to any one of clainms 1 to 6, characterized

iUg t hatUseadfth typpe antiaOb2o inﬁ@?cﬁrn&)k bﬁ’éﬂmahgfaﬂlirémf aahedicament
e according 'to any one of clains 1 to .

char ac&grr i%}eeg‘e?tl’?’et"ﬁélf %B?téenctysblgﬂeﬁl?g iﬁﬂ’ B30 SAPTHsYag cancer
i s a huhaniceeidedin it it fypotiynti-GR20Ustibady srcdiadgninistered with

any on Lap:r : characterized in that said
type | eda[ﬁ{)?ﬁéggg@%%(t)%%bb fyi s rituximab, said type II

anti-CD20 anti body is a humani zed B-Lyl antibody and

sai d3CEptyPe) apesféﬁ%% aptihindyrior thedreatment of drl) P ERPEFSHING cancer
| ynphorghafa¥dkized ihlthatdar] §H€ Dasti-CPA0Qna@BYd P& oidnihiteied with
1to 9, characterized in that said type Il anti-CD20

ant i bomgg ai‘lﬂéqilég@%‘bnbé’ﬁiﬁ’i body dependent cell ul ar
cytotoxicity (ADCC). 12. Use according to any one of

cl ai # 1A typed,antih@D2E hetibiydor thetthatmenttof agzesienu9feng from a
nor e of ' C [ 3 he. I-an j @
type | ICOATi StIE RS  fila Qurkiel RECIE ope EUR-CD20
Use ac @@tibbdngiStcg-adnynmee%mﬂe p &{pel anty CGYP20 antibody.
characterized in that said type | anti-CD20 anti body

has 8. r@ela@cqflinst6 aky DA HELIAABAUr L BaratRricéR e Raj i
cells (ATCC-No. CCL-86) of said type | anti-CD20

ti body. d | tuximab of 0.9 to 1,1 14 . Lk
accohti g B L) -o2UgntRa b ey g tishipdoe siissing o, c020
that sajrd Rajipeells | (AAIEC-NGD2OCRi86) bfdspichappen I ratti-6D30 antibody
the bi ngi o &ARATIED J6d.6434%, aa Rl |

b) said type II anti-CD20 antibody has a ratio of the binding capacities to
CD20 on Raji cells (ATCC-No. CCL-86) of said type II anti-CD20 antibody

compared to rituximab of 0.3 to 0.6.

6. Use according to any one of claims 1 to 3 characterized in that the CD20
expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

7. Use according to any one of claims 1 to 5, characterized in that said type I

and type I anti-CD20 antibodies are monoclonal antibodies.

8. Use according to any one of claims 1 to 6, characterized in that said type I

anti-CD20 antibody is rituximab.
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cells (ATCC-No. CCL-86) of said type Il anti-CD20
anti body conpared to rituximab of 0.35 to 0.55,

woRoed/ex03d8l y of 0.4 to 0.5. 15. A kit conpri si METERY(SE06833

Il anti-CD20 anti body and a type | anti-CD20 anti body
for the conbination treatnent;pf a patient suffering
froma CD20 expressing cancer. 16. The kit according
to cl ai m 15, characterized in that said type |

ant i 9 CRZQ B4R drietdf)élaﬁﬁbl t& 4 Ehakath@ized in that said type I

ant i - CD20, ntlbo rranl a body and
sai d Cr8§- 969%%% QAQIIE%hE’é‘Fnﬁzg Edllfﬁ@éppo‘&)ln Hoégklnn s

| ynphorma ( NHL) .
10. Use according to any one of claims 1 to 4, characterized in that said type I

anti-CD20 antibody is rituximab, said type II anti-CD20 antibody is a
humanized B-Lyl antibody and said CD20 expressing cancer is a B-Cell
Non-Hodgkin’s lymphoma (NHL).

11. Use according to any one of claim 1 to 9, characterized in that said type II
anti-CD20 antibody has increased antibody dependent cellular cytotoxicity
(ADCC).

12. Use according to any one of claim 1 to 9, characterized in that, at least 40%
or more of the oligosaccharides of the Fc region of said type II anti-CD20

antibody are non-fucosylated.

13. Use according to any one of claim 1 to 9, characterized in that said type I
anti-CD20 antibody has a ratio of the binding capacities to CD20 on Raji
cells (ATCC-No. CCL-86) of said type I anti-CD20 antibody compared to
rituximab of 0.9 to 1.1.

14. Use according to any one of claim 1 to 9, characterized in that said type II
anti-CD20 antibody has a ratio of the binding capacities to CD20 on Raji
cells (ATCC-No. CCL-86) of said type II anti-CD20 antibody compared to
rituximab of 0.35 to 0.55, preferably of 0.4 to 0.5.

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

expressing cancer.

16. The kit according to claim 15, characterized in that said type I anti-CD20
antibody is rituximab, said type II anti-CD20 antibody is a humanized B-
Lyl antibody and said CD20 expressing cancer is a B-Cell Non-Hodgkin’s
lymphoma (NHL).



