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Combi nation therapy of a type Il anti-CD20 anti body
wWith an anti-Bcl-2 active agent The present invention

WO g00diossset ed to the use a type Il anti-CD20 ane¢CTBP2008/008635

for the manufacture of a nmedi canent for the treatnent
of cancer, especially of CD20 expressing cancers in
conbination with an anti-Bcl-2 active agent.
Background of the Invention The CD20 nol ecul e (al so
cal | ed human B-|ynphocyte-restricted differentjation

anti gen or GxeBinatian themgpr ofjsiives U antipAG abibady

protein wth a nol Qﬁ%%ax\{@i&m a@iveapextoxi mately 35 kD
| ocated on pre-B and mature Iyrrphocyt es (Val entine,

Hibsspeesens nicnsin igdfirsief £ s e e &P i 5nt5%%@%am}’€§y for the

(rhBShctéidel of 2 7hedichident forf the ﬁdeaﬂnemmef satrckgospatfially of CD20
g{;(ﬁg%?g I;latczbnacgrs%rq 0c/c(’) o%matlgelwllﬁ) an d g] g& ri zpclgl% Qéelnpl ood or

organs and 1I's “expresse uring earrty pre-B
ceII developnent and remains until plasnma cel
grozunid o £h D i s present on both normal B

ceIIs as well as malignant B cells. In particular,
Gﬁ?@OIﬁZOeﬁB[e%ﬁl%e@ls@ncaﬂE@ﬂtﬁﬁaﬂ BaAPmPAYeyRé-r&tié@éd differentiation

non- Hodgki n' s | derson
S 0505 8 Bagropoe Hpmpemhrne e igin PEhAm Ghe i veigh
h@ﬁ"ﬁﬁp@@ﬁhﬁtdlyc 35 k@moceted Hn e Bnd ehdtsre BdymphogyteagWalentine,

ol T I e norf%égifggg% (58993 e7: Lol pinflladhon, et al.

cRMBOX ) 17{3)e(1ABHal 1 lrélgl)o@ &9 ist flaundbp ghe prfase lﬁ’f gseater than 90%

l rga 1 1 r
L0t o0 A AIRY St o

shie el sdemlewuﬁ@s ad, FRMADS | YA wa & fH@éW ©CD20 is
}ﬂ@bd’ﬂ@ ofbdth bABEIND aélishis wellyas andliggemsB ctlas b paﬂncalaa rCIb20 is
a

UGG Y s Bl SR od b OLATRUREASILE e
r @eplecsony &.¢., (orkmrBogd a814) €t984) 14244A{1333)1bn4t13839>t found on
Weagatgg(ggtic stgn geh? dirgsf)t ce@ls,(ljncﬁﬁ{ap%er etcgﬁsmof‘ ﬁ{hef‘rﬂ)ﬂﬂal tissues

resi
bEksdder, Trfdleéaltulnlgnmﬁa@l 13i(3) Qlééﬁ)o%ﬁh%?g?aogt rong net

negati ve charge. The GenBank Accession No. is
Nﬂl@@@@&%o ddid taﬁrbbmlt&hﬁmhl%glom%dﬁ:m() poéteiny dbodeed within

e SR, e AgPEa e SRh ol PRo5] 05 B
adurfacEstructires|sonhiae IIgM;I. 6g1p,1886)g(B B&a-VS &Hpina g hlstocompatlblhty
antigens class 11 a or 88 chains, which have relatively short intracytoplasmic regions
of 3, 3, 28, 15, and 16 amino acids, respectively (Komaromy, M., et al., NAR 11
(1983) 6775-6785). Of the last 61 carboxyl-terminal amino acids, 21 are acidic
residues, whereas only 2 are basic, indicating that this region has a strong net
negative charge. The GenBank Accession No. is NP-690605. It is thought that CD20
might be involved in regulating an early step(s) in the activation and differentiation
process of B cells (Tedder, T.F., et al., Eur. J. Immunol. 16 (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 1
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could function as a calciumion channel (Tedder, T.F.,
et al., J. Cell. Biochem 14D (1990) 195). There exi st

wo wmodidsiier ent types of anti-CD20 anti bodi es dpET/EP100g/008635

significantly in their node of CD20 bi ndi ng and

bi ol ogical activities (Craggp MS., et al., Blood 103
(2004) 2738-2743; and Cragg, MS., et al., Blood 101
(2003) 1045-1052). Type lantibodies, as e.g.

Fdrfe S HIE® bas @gerlﬂ%ﬁﬁb hre preRl Aresinpleattnatetiated cytotox1c1ty,

AL 55 kPP Shgo i O i

abLybamitibediesf éféetiveleliyitiand tirgétecdlbdgeth viel ¢asphsetiidependent
cas ase-l.ndependen om t ant

last“lng.' oglg?%ﬁteh gﬁ ﬁﬁdyﬁs‘i‘ﬁg gﬁ?%?ﬁn%g conmon
features of type | and type Il anti-CD20 anti bodi es
aFle sharingr ¢oreatonnfeataugseof] typralbped typepHopetiGR eatihogips are
| sudftfarti2eB8n Irhbi@t | - CD20 anti bodi es The Bcl -2 fam |y of
proteins regul ates programmed cell death triggered by
devel opnental cues and in ﬁ:gglpgnse to multiple Stress
signals (Cory. S., and Adard®€3:M, Nature Reviews
Cancer 2 (2Pfxpprtied 6f 6561 aAd aype, 11 SetiveD20nahtibedies opnent
17 (2003) 2481-2495; Danial, N. N, and Korsneyer, SJ.,
lel | 116 (2004) 205-219). Wiereas cell survival is
r omotype 1 bynB%IPZOZanttbpéies and sevdveg leng<eD?@ntihogies

t=xt,—Bci=W—Mit=t—and A, whitch bear three or

our CORWN@DZ@@ﬂntcﬁ)ehorml ogy (BH) It)q;gzIID(IE,ZOapﬂﬂtd)Sl s

s driven h\/ two-ot-her sub-flam-lies- it
T IIlLo IIIILIMI

L onay ol e eghb tfiptd oS Conveyﬁg gvlokmge@dﬁé%p&f {8

on V protei I ncl ud

e dnetiea e bl e steleb OB B Roupe

2000) 839-842). However, Bax or Bak, nmulti-domain
r ot 8DAE aomitalinigty iBHStpeBI—B, ar eADéé;ua'crieidy fiblgGl isotype)

ny, et—al——btecut=ar

ol| 8 E00MAPapIdY Vel M C\ midukd bindigeaseigo2

90(11\ 727-730; 7nnn WX

evel opgen Wplcaéglise# 2001) 1- nJE48§h WS G4 KRG e eadiBEY

an pernea e out er rane®of m

r{[@g?ﬁ%ﬁn@ﬁ&oﬂﬂ%@h% f aqhOhg cél?d&th ueGH Q'm%out

to activate e caspases that di smantle the
el | _(\Wang, WKokingenes and Devel opnent  9M9Sybeiag
2922-2933; (Adans, 2003 supra); Green D. R and

K[“h e Bal-2 ?mllyS%If eg]r%teelgsoéeggl%9954)prgg2r§m?n2%) cell death triggered by
developmental cues and in response to multiple Stress signals (Cory. S., and Adams,
J.M., Nature Reviews Cancer 2 (2002) 647-656; Adams, Genes und Development 17
(2003) 2481-2495; Danial, N.N., and Korsmeyer, S.J., Cell 116 (2004) 205-219).
Whereas cell survival is promoted by Bcl-2 itself and several close relatives (Bcl-xL,
Bcl-W, Mcl-1 and Al), which bear three or four conserved Bcl-2 homology (BH)

regions, apoptosis is driven by two other sub-families. The initial signal for cell

(@] ﬁQJ OO T— " QD O UJ _'_"/'\'G
=g —h

death is conveyed by the diverse group of BH3-only proteins, including Bad, Bid,
Bim, Puma and Noxa, which have in common only the small BH3 interaction
domain (Huang and Strasser, Cell 103 (2000) 839-842). However, Bax or Bak,
multi-domain proteins containing BH1-BH3, are required for commitment to cell
death (Cheng, et al., Molecular Cell 8 (2001) 705-711; Wei, M.C,, et al., Science 292
(2001) 727-730; Zong, W.X,, et al., Genes and Development 15 148 (2001) 1-1486).
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I nteracti ons between nmenbers of these three factions
of the Bcl-2 famly dictate whether a cell |ives or

wa@le@s/0498khen BH3-only protei ns have been acti varerEP{008/008635

exanple, in response to DNA damage, they can bind via
their BH3 donmain to a groovesan their pro-survival
relatives (Sattler, et al., Science 275 (1997)
983-986). How the BH3-only and Bcl -2-1i ke proteins

OWBEIE Qktivalel, Asdyl aatp e@ﬂleﬂfﬂlﬁaﬁheQﬁl@eraﬂ&nbm\éﬁ)\feﬁltochondna and
I ns oorly un rst g Eg ﬁ%}
S B PRROEPHE G Spb syloehTine alfanf guspases
Rhﬁ)ﬁ disimafiths the céll TWargg, Kal Gene.i Qndﬂ}dvel@bnﬁnoﬂﬁ)gmﬂab 2922-2933;
em st 272 97 2 4. [ter, . K
RIS, b sl (bR, R B ki Gogoh gt g Ble-629)
normal |y has its nmenbrane targeting domain inserted
i Intasaqtions peoreen, memberalsifythese dbrest fagtipns f the Scky ey dictate

l v@l?éflérz§tckl@ leéé\%P hi't‘e%ht\@ﬂen BH3-&lly E}Jroteuﬁl\@a@e Joudh NRtivak&d, for
(19 2330- 2341; Suz

, et al
eeacsm 4in egspppseeio, DNA 3@?3@ thera@éalv B}ao‘i% liéilg% %86‘& ntoa
lg}aa\vel&i%a)elr @%vafrakzalureraalvést @dttRe it iall esdlmcetzes ms99l7a1\983 986).

t
(R R U aRa B i, e AR R agg Bal
]}ﬂcﬁve(vé’lO(}Er)lam'ﬁ'SpoftﬁB) undmlstobclh E(Adaxpnyéﬂ()é)l ogzra:)aIMvMI agteatioe has

rf%?@sjeg II %aperl§§t38RIIb'les %qlonﬁ%lntceﬁt%f’etlﬁ \(?ﬂsM anxetnﬁy IQGrnal of

activated Vvia certai n BH3-only
olcsicASCOaueHEA72 A oRadRe] 34 WalerliC il Jograg) of Cell
2@9@@‘1@9 @])9’973 mlb@@tnoqﬁﬁllffﬁm 1%@1%b%e&ar%étﬂ{gc@drﬁﬂn inserted

f.or m of
aife o Bt Pfaba(bgbé@f%%%zdwmqea%w%IZ?UOH lehushian, A,
Galal., BIBQ( Rﬁh@ﬂa)l 1831984 233(RA13d ;5uzXki, etedl., &lell 103 (2000) 645-654;

SO 31 TRyl B T G B
e;b%vimép@teémm be08 prapessy, tot hwdylage Saxnasdieity jraviewed in

Vk‘}l'uatlenBRld,&thJee%t | % dSNGARS:, ?@X (&t S'é'uslzd)\é)s,) 48%.483), but
993) 609- 61

pheisdesiplogicol ie@waﬁ@%@ﬁfﬁa@?efeedsé%eﬁr?twg%ax may be
Catho&@dil @ia aﬂﬂ’ci h&igagémiémr agt i eraimeeBE3onthl proteins  (Lucken-

nden eter ed f r ce | ySi s .
CRRESE e S0 AR MpET @ o300k, i by bR el eing o
e!smad:atadsﬂmemj dfhhd B (BleB M€9,| qml oGelBamrldalheWMmmne 14 (2000)

h+B
a%)%gfié)?g' R@gﬁ%%hgmcét gl (ébl@ 1 Qgﬁlgfgfg%qz ‘Ikoucolpanaét al,,

Cioghomoapatal d6s FaPLel 8 a%rCasrreno%y Fbaldopgal 16(2004)
6821333 189889 dn@&ﬁisefdr@ie“ﬁ@fe' ARKBVD0S Supiy the biRsEhbad! in0khich

lgcl% cﬁrecﬁy engages Bax (Oltvai, Z.N., et al., Cell 74 (1993) 609-619), has become
problematic because Bcl-2 is membrane bound while Bax is cytosolic, and their
interaction seems highly dependent on the detergents used for cell lysis (Hsu, Y.T.,
and Youle, 1997 supra). Nevertheless, it is well established that the BH3 region of
Bax can mediate association with Bcl-2 (Zha, H., and Reed, ., Journal of Biological
Chemistry 272 (1997) 31482-88; Wang, K., et al., Molecular und Cellular Biology
18 (1998) 6083-6089) and that Bcl-2 prevents the oligomerization of Bax, even
though no heterodimers can be detected (Mikhailov, V., et al., Journal of Biological
Chemistry 276 (2001) 18361-18374). Thus, whether the pro-survival proteins

restrain Bax activation directly or indirectly remains uncertain.
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t hough no heterodi mers can be detected (M khailov, V.,
et al., Journal of Biological Chemstry 276 (2001)

wd 8®e04988874) . Thus, whether the pro-survival PCDERI00&008635

restrain Bax activation directly or indirectly remains
uncertain. Al though Bax and Bgk seemin nost

ci rcunstances to be functionally equival ent (Lindsten,
T., et al., Modlecular Cell 6 (2000) 1389-1399; Wi,

%lgou rﬁteBaa: a;td %ﬂpaeeﬁrgf fost SibdisistdHckAlo Hét fdrﬁh@ﬁﬂﬁ/tseqmvalent
u | u St
| Gindsicpadtho abn Maleruiar, CabF @00 Ra SRV el FLa 2001

| sap@e)l yulsydn®iab differerdeK i elsdid ﬂfgulalﬂuoﬁ onpile )t&SexplectHil Gfrom their

th | '
% et FSPRRRS) RBSCORC AR B DAL BESPBRR, o
segides; irzoregpliieX. on ghe aduter Jormbrahe aff @etIOIch<BICbiaogyd 1¢2 the

(&Qggﬂ)asé& é&%ulgmeefﬁcegn@ EaR.(VAR MISE eém 960 pPA; %J %aw X,

ornatlon

chan con
tqtaqhslleeratalwf tCeelt h%lol%@alﬁgl (@P%@%anﬁéverﬂhﬁkf% aFofgseipt of
B3t sBakls! AR Bakrakd Bakchehg egéUﬁ'ﬁfr&attlBﬂt arfcﬁBax translocates to

He P Ty Lo LTI BT A W e
ethatadan, asd@Pate,degaling tobmk:mh)smrperﬁeablb'latlah (Hsd,oYl M adt abf PNAS
o . ] 7 0 ) _
LR s 07 81y AR R, 30 o
(cf0balpgitalabherizey 29@(2000) €16156k1633; Nechottas upr ¢; al., Journal of

NEdhaio| ’155/ (ao@fo) 1@'65429@%511&!\4 ef Biiohogi &ﬁJra,%ﬁdﬁbﬁM V., et
278 (20 here’ exi st vari Bel -

|5Hh?(bir{‘ﬂr0§ ‘W‘E‘ﬂ Cé‘le{nl%ﬁ'é'\?g8t(ﬁ@3§§ﬁ%7 Sl erty of
i nhi biting prosurvival nenbers of the Bcl-2 famly of
Prigdrebxist varduaBel-2 hithilsitas ew}ptlomﬂ Raveghe samié gatpesty fofinhibiting

t hrg)s&rgﬂeg?llt nnqgfntsbghs of%%&q%g%g m&;f_ )&? Eé(}t%nl ri]llpld aré %e%ﬁkegrfmising
@aaﬂmbteaiomﬁs)ﬁr@tmenw@@@niglsum B@%@@xbwmmm Oblimersen,

As'%_l\%ti s, )1}?1}} %%/1 C(;J(ﬁ%gol ’ATBI}Oﬂ-%oat@%xlée%me, A-371191, A-385358,

PB4y ABITr 737, - 1R BE; 11Y&L11§3 %ﬁdwz()%? Methoxyagtimycin As,
deacr4- be¢<Pe67§544J 'Puépiiio almn T-TW-37, Q&l-13Dealdh Zarng and are

B AR T R il o

1@98—1]@99 and Ramanarayanan, J. et al., British
Jour nal of Haematol ogy 127(5) (2004) 519 530, refer to

8 R MD &{naloMolec%laer@a%cér @Hér 2&8@%@3@1@)'(?&%} 1693-1699 and
rltUXInH ) anti sense gonuc eoti de

(W?WW@@W . et al., British Iournal of Haematology 127(5) (2004) 519-530,
refer to a combination of , a type I anti-CD20 antibody (rituximab) with antisense

Bcl-2 oligonucleotides (Oblimersen).

Summary of the Invention

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

combination with an anti-Bcl-2 active agent.

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

expressing cancer in combination with an anti-Bcl-2 active agent.
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Sunmary of the Invention The invention conprises the
use of a type Il anti-CD20 antibody for the

worrowhastur e of a nedi cament for the treat ment POf/ELIDAL008635

expressing cancer in conbination with an anti-Bcl-2
active agent. The invention fwurther conprises the use

of a type Il anti-CD20 anti body for the nmanufacture of

a medi canment for the treatnment of a patient suffering
fmr&mf&%@a@mcﬁﬁ Skipe a%@m:l% Bll2GRRBitoAkitR Qn"l@tjb‘ oﬁfhe anti-
anti - Bc active ent "Preferably said anti-Bcl -
a%‘thz\}éh@gtéﬁtacf%l%(’fg’gllh’lzoﬁ Ig%i bitor with an 1C50 of t he
anti- Bcl-2 inhibitory activity of 5 mMor |ess.
Frefeeabipbaid $yjed] i AeCID20 adtibodeBAO aantio b ehe biading cﬁpddlttes to

(e Fatest s (RSN SCAEP B 2R, FPectiofi g peibody

compzaredi td dtuximelxiofl3 tof 0.6, Boteop@fefablyrb3é tprOe‘fSelaa@Isyll more

0] and still nore preferably 0.4 to 0.5

Fgrgéégrbg ?;@%glsd type I'l anti-CD20 antibody is a

humani zed B-Lyl antibody. Preferably said type |

a?ftefer@frwubﬁww -RRR0pREbedysea humenBed - Id’éﬁéﬁh%ilvt

cellular cytotoxicity (ADCC). Preferably said

alme'ferﬂﬂir -sdidagipe Ve AgRAD20sarkdlodgtled ihteaedhentiyody pdependent
stl n oft %L?q@r sen, SPC-2996, RTA-402, Gossypol,
iCYt A6¢ syl ate, A- 371191, A-385358,

A— 438744 ABT- 737, AT-101, BL-I1l, BL-193, GX-15-003,

ZPremalﬂp)syidmrithﬁd'rh ag{dve #gentds seleatgd GpBnghe group consisting of

P@B?MERQ@' LS%)@ 2958 R¥a34o2, Y@OQSZ? olangr ZOIZA'ObgRJrcEx mesylate, A-

roup con stln of ABT-2

RIS 5 et by 4G TEg, it Mo gl cahrads, - 15-003, 2
Bviegioxy MnnydngleHAaz}llymtwsm (MNrb ) rogh¥th ATP-GW-37, YC-137 and

t|on 0 e lnvention The term * anti

Dﬁ?g et éatb\li)yarﬁ!r%?sq%‘%r U8 “GHYY %dloés%%c?@apﬁgAB T-
bl&7.1?referdjndy iy CD20 exptetsmgnrnke iantB-LediNgy-Hodghkin’s lymphoma
aﬂ\w{p di es, humani zed anti bodi es and genetically

ginéered anti bodi es |i ke nonocl onal anti bodi es,
Chl rrerl C antl bod| es or reconbi nant anti bodies as wel |

led Dgserig , nxeatigndi es as | ong as the

characterlstlc propertles according to the invention

A fe trelgr%aanntebody" 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.

The terms "monoclonal antibody" or "monoclonal antibody composition” as used
herein refer to a preparation of antibody molecules of a single amino acid
composition. Accordingly, the term "human monoclonal antibody" refers to
antibodies displaying a single binding specificity which have variable and constant
regions derived from human germline immunoglobulin sequences. In one
embodiment, the human monoclonal antibodies are produced by a hybridoma
which includes a B cell obtained from a transgenic non-human animal, e.g. a
transgenic mouse, having a genome comprising a human heavy chain transgene

and a light human chain transgene fused to an immortalized cell.
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The terns "nonocl onal antibody" or "nonocl ona
anti body conposition" as used herein refer to a

w@e@pasati on of anti body nol ecul es of a si ngl ePEIEPZN0S/008635

acid conmposition. Accordingly, the term "human

monocl onal anti body" refers _tso anti bodi es displaying a
singl e binding specificity which have vari abl e and
constant regions derived from human germine

| PRETeRUR QRbyhB ISRJUEDQE Sntibdtydh e nfyhdedhaRMtibode human
nonocl onal anti bodi es are produced by a hybrldona

i ch |nqludes a tajned froma,tr
wﬁ?f FfRnmeREl an“é’oéy crﬁbrrg £ ai9s emPROTIBRA 1 %11?83}' ng rréo rising a
gemehle egiopy i.s) hinding wegion,hamy oshaource roampgeeneamh dt deast a

qQF E)lﬂ,r egzcr:]orgspa%lt N aé ér?rh%ggpcf Ifrfoﬁ"r? gddl%gp @l:é&e%d usually
roRpakd iyl r@nmbrumy DNIAe tachniques Helanerie @rﬁthOIdtfélwomprlsmg a

nﬁﬁﬁﬁev&r@ab@e f?gmqnqr@huxﬂ% 'ch%‘i%tQngﬁ b ege@arwqrrbem& Such

region, i bi ndi n re i on, one sourc
SpRERehuEa Mimprnartibodiss s s AU R i iggrefelobulin

dghky/ Q@nﬁfrﬁmgamﬁ fRE@Bfhts Seltodmgo g hrCimMunugloblliy variable

EPabAr e N BrsET e ko He HER P TS e PRYTE R g desons
hotten feoms bhlhthimeryé antitardiesé speminpdsked by eliepreseht iSvettion are

NG Lenl%/ Qi?(hecﬁés'?%F &lfc?ﬂg h?@@éeﬁ%é‘&ﬁeé BleclﬁD%%&mbmotfhat of the
O u

expresse IﬁﬂUﬂOg” I N genes conprising
erregienl ngtibedy. fuch rehimerdd @Babprirewﬁraherreferré@ tons Cg’ﬁHSWItChed

Divboagse rmth%a@ e} %oﬂwﬁ% dhrmmghabwlw et aMventional
rnms of jmeric .antib

reg
éﬁﬁ%ﬁg@gg&@ arﬁegerar BapsfEetion, SHTIHFS Y Mﬁé@owrr in the art.
videc gt IMoclsansS.br, es ubcPags Nads Abad ScimbibAf Bed1984) 6851-6855;

ﬁ@ﬁggﬁgzggaggt@ g543he original antibody. Such

reric |es are also referred to as
"class-sw tched antrboqres.' Met hods for Rroducrng
cRhartering”" aymanizsdi ansibody orefess coavibedieni whishohbiffaagvork or
mnegﬁmytd@eﬂ%nﬁﬁ ragrbrrs'erdmmym b@mmedka Q¥R ptike the
t he ar See, %@ ? et Pr
NSDR Ot FmaiinoEtBlin of i ROhY SessHici G cromipsrel 5 shasf the
apﬁeMSnﬁnrﬁQﬂglcﬁAﬂm [theptedarrad’ dantrfanmzetd amrMnrrho@DR is gfaéted into
t(l?le P tmek\)rvoo(ii esgl('grg] o La thgllrrhrarl]tnﬂa%ﬁﬁ)r égﬁy\gre?moe t urﬁamze%antlbody
rﬁnﬂr ¢.8. eﬂleclmrnemmrdr iesal. IN@UGD?@?o(ﬂ 9&8«) 32ﬁ1ﬁ2ﬁ D@Cblﬁerlllbqnge@fM S., et

djf fl\?aft&x'%t31ipﬁ%§)' 2’68@70&%&%&% vetefefrell @RQEO& ?ond to those

parent | mmunoglobulin. |n a preferred e men
mgprqq@xtmqqge@qeafrgré}gn}zmgothe antigens note bove or ch1mer1c and

bifunctional antibodies.

The term "human antibody”, as used herein, is intended to include antibodies
having variable and constant regions derived from human germline
immunoglobulin sequences. Human antibodies are well-known in the state of the
art (van Dijk, M.A., and van de Winkel, J.G., Curr. Opin. Pharmacol. 5 (2001)
368-374). Based on such technology, human antibodies against a great variety of
targets can be produced. Examples of human antibodies are for example described
in Kellermann, S. A., et al., Curr Opin Biotechnol. 13 (2002) 593-597.

The term "recombinant human antibody", as used herein, is intended to include all

human antibodies that are prepared, expressed, created or isolated by recombinant
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the framework region of a human anti body to prepare
the "humani zed anti body." See, e.g., R echmann, L., et

wa@boog/oMature 332 (1988) 323-327; and Neuber ger PCIVER008/008635

et al., Nature 314 (1985) 268-270. Particularly
preferred CDRs correspond tq-those representing
sequences recogni zing the anti gens noted above for
chinmeric and bi functional antibodies. The term "hunan

%Edrﬁoﬂi&'ﬁaas%tllﬁ@’@s ﬁaraeémﬁomsa hodteagleectt & 4 NSb W &CHO cell or

anti bodi es havi ng varj abl e and con i ons
PP\ TP Bhe B AP U e ) thet ﬁéra.nﬁ&mrfofér Biwep mugglobulin genes
Hyrn@aibadies b@ﬁﬂe%d&fsﬁlnglrécoMt Ieﬂpﬁekb@orﬁt'éﬂtﬁ winsfdresd into a
S TSP o B SRS S fon eions
tdmivaab Ifiapy hulmamager satitnie budmwgk@mhnsstqwengcsem a wcmrraeaggvd form.
| I%g%ﬁﬁl%aﬁ@ﬁh?gn 96&6’6&?%%@@%9%%% B(Ieﬁm{&ve been sug)ected

I'es are tor exa I'n Kell ermann,
A(o me;pvoas}omat@hype@ptﬁtlgpo"{]@@hmﬂ aming acEowayersegobtye VH and

T‘h@ r &m om@qeairﬂtﬁﬂandwmd&@tateb&quenceashdds\emm&wea from
ed to |nclquwagh anti bodies that a

%eam i grEREY rB'Sl,y not naturzﬁly exist
rﬁﬁﬁﬁbh@hﬂﬁﬁﬁaﬂﬁbmﬁqghnaﬁeaﬁkﬂbmdUEﬁvosolated froma
host cell such as a NSO or CHO cell or froman aninl

(ES QSed %Ien‘%ry S?})ecfﬁ@ﬁ bifidhd; a8§ g(ﬁgascsg)eSE‘lczmgsseaﬁfers to an antlbody

s_or ant expr
r@c@ﬁm lmahmdleg p@ éb@s C@ﬂO\ﬂ@@gm Rrefarablyeibe dinding éfﬁalltﬁd% pf KD-

Collle o SHENMGHE BFRIVRNE. hwﬂr}naml)l ;t}@félrmy m‘}sea I(@H/a%?é 6f 107"

|W%hh‘b‘ PUBLIG | '%@Hﬂe@h?ﬁn& wéynl@gia%flawﬁ WiHpa standard

risiaemgiasantsublu ﬁ@Bcz&Eﬂdr& pibit aRalgicar DAY exjsredsirg cells.
i nvention have been subjected to in vivo somatic

f.
m&’ eérr\/Ll%l%.CSCIC aI Iaul%]pletcﬁﬁ aJP @S%%q’l%g% qul%?%l%gé t8 mElnSe DNA

swgleewleeand RhltA mnlﬁcw@s dAemuvlelei atidomrlgside mvdtteesmglﬁstranded or

TR - &?ereﬂrlﬁlt\é%f@ﬂgl ML dS@sIbensafed DX, Not natural |y
exi st wthin the hunan ant i body gern1|ne repert0|re in

vi.vo, As used hereln c al | d|n

e barconsiaty gomarns: arcepa® B Sierot, DOHN byl o an

bimigemdut ard ireolvied Gn ahe ieffector Rrreflenab‘klyCCh eompledieng binding,

aff @P#{ is of KDvalue of 10 9 nol/1 or lower (e.g. 10
Uho ), preferably with a KD-value of 10 10 nol/1

or lower (e.g. 10 nol/1). The binding affinity is

dEhervarinkld f\ﬂglph évaslahhdragr@nmfrmllgig &g (VL) (yeiabde region of a

Seat ¢ bafid (PHOY asat@dl ¥isleth @dhotdIZAcLXMhe i BYligRland heavy chains
which is involved directly in binding the antibody to the antigen. The domains of
variable human light and heavy chains have the same general structure and each
domain comprises four framework (FR) regions whose sequences are widely
conserved, connected by three "hypervariable regions" (or complementarity
determining regions, CDRs). The framework regions adopt a b-sheet conformation
and the CDRs may form loops connecting the b-sheet structure. The CDRs in each
chain are held in their three-dimensional structure by the framework regions and
form together with the CDRs from the other chain the antigen binding site. The
antibody heavy and light chain CDR3 regions play a particularly important role in
the binding specificity/affinity of the antibodies according to the invention and

therefore provide a further object of the invention.
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The term "nucl eic acid nol ecul e", as used herein, is
i ntended to include DNA nol ecul es and RNA nol ecul es. A

woembeissaci d nol ecul e may be singl e-stranded BET/EP2008/008635

doubl e- stranded, but preferably is double-stranded
DNA. The "constant domains" _gre not involved directly
in binding the antibody to an antigen but are involved
i n the ef fector functions (ADCC conpl erent bi ndi ng,

ehd *h @ﬁ'ané’lﬂé tRIre ok egHitiyen- b(chﬁﬁg ?Dﬂt%nrcﬂfgh@ﬂtl%dyawhen
li gh;1 cha vari abl.e r

TR Dt art G hih e Respansibl
eggin edtOh F M argre aafan[tlﬁe pahic e e gRpsible
afﬁd ah@@z‘ﬁyblﬁhﬁhlgn'Shmypkhvdrﬁblengbﬂ edmpris&Cinhiyioiabidodesidiesgfrom

anti body to the anti The dor S O varla.le e
ORIt e EITh Py coh R RS e FREREIER or PR
stegioas wre thow \aaiobleddomaiin wgivpsieby fheor therlgpenerikble region
(eRhuled l%bh?m gd Sﬁﬂ&@f&?gs’th@ﬁ Mﬁjc?!l1¥a O ﬁ{svcﬁdan antibody

connected rvariablPe region

ComenBB - (9 Cerrainmsshaomeagh BRb CLRBRIR? GRB2, FR3, CDR3,
fim %}fpcrc?aﬂlly ODDRIGP e Realy ShER s t‘h@ E‘é MhicBtoafsbuté&emost
T'ﬁ’ean@% b}rﬁlrugag&?qgwﬁ Eﬂg?ég%{; ratqh H:rlp eaecgor }nrgut%ttHcr? Standard
t defipitich oftebagreahl., Sequiticey e anstetnkseofﬂnmmwﬂmg(cal égfersss 5th Ed.
& lg)hacgffll ltthoé%et cﬂeg Irl\}]aWoan Itnle]teitrlh% ]{lgagr Bgﬁeesgégﬁlg)ngm% g atnd/or

cﬁhaswe@m fr@glaoh@epvaagabhc lpep'ti cul arly inportant role
in the binding specificity/affinity of the antibodies

aprOrAnNg " ¢02d"NEnd MEEND HtiRAY atrch%rs&f Qht@rdRh B9 Rerein, and
furt er object of the inyention e ter

"IRGINEE PaY VAR SRfoBme aBA SPegiey B@ﬁolegﬁafrﬁgﬂﬁar?%% vijch are
afatarlly Qﬁlﬁbésseﬂhﬁﬂcdlllseﬂ ehereepﬂassfeéf(ﬂf cdlle ttdmefeateil naitlache CD20

;%t%: g ﬁl%bf?gaaﬁa %H% Xf Me 1nven ﬁ’lp%]ﬁ&(p antn%en mediate the

h§pervariabl e % '€gi on-cd
akiling efccdls rexpresums G2 ¢hea’ tomvplteﬂ)enbb’anaqty/atmg CD20 The

dﬁhﬁ{ M@ Qeﬁsﬁ&gg%mIg%DZ " occuf bR rKmof of iR following

regl ns are t va mal n_regl ons ot her than
t mechipisarsy &el deptl/apeRipdh 1@%?%&%@ ARG defi ned.

Therefore the |light and heavy chai ns of an anti body
&6 of ODDONas feGogdmitedrifithelsrt} inelude BalynphbEte aflkin, CD20,

| I :cCDR3 of th
e w%ﬁ%{*w“ﬁ:ﬁ e ATOI T CR RO P LS most to

antigen binding. CDR and FR regions are determ ned
athotaimganto CDRE antibndnar dcavedingitoitbe infenkapds aneantigpdy that

5&%?5}%@&% fora@b ) dtigeh. HEPBBRIGM 15Rdink Pr&F L8 andiiological
aCthlthS of anti-CD20 antibodies to the CD20 antigen, two types of anti-CD20
antibodies (type I and type II anti-CD20 antibodies) can be distinguished according
to Cragg, M.S,, et al., Blood 103 (2004) 2738-2743; and Cragg, M.S,, et al., Blood
101 (2003) 1045-1052, see Table 2.
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Public Health Service, National Institutes of Health,
Bet hesda, MD. (1991) and/or those residues froma

wO boopesogar i abl e | oop”. The ternms "CD20" and " QB2DEP2008/008635

antigen" are used interchangeably herein, and include
any variants, isoforns and sgeci es honol ogs of hunman
CD20 which are naturally expressed by cells or are
expressed on cells transfected with the CD20 gene.

Bi ndi ng of an antibody of fhgebnvention to the CD20
antigen nediate the killing of cells_expr % i,hg CD20
(e.g., a tu%’@Peréé’PPftYBﬁIF‘ BpedhentrGREGARUbedES i | | i ng

of th(= cells expressi ng CD20 may occur hy one or npore

T o

CD20, BWM@%@/@W@@rface anti gen Bhypel
BVb, —and—tF5

recogni zed in the art, include B- Iyrrphocgte anti gen

uD29 epitags3s,

—The termm anti [CD2Z0 ant T body ™ according
t o t heotaliveabi2oro lipidaaftant i bady Déabt localits CD20 to llpld rafts

QhQPIfIPQ||U t o CD20 nnflmnn hnnnndnnm oh—bi
r.l T LA} ||u| Ily

o OMEELLED R PRLEGaD, 2o v ey 8 O POy

anti bodi es (ty

can HRC &1%%‘?’%6?@9&3‘9 he Pgi :'g ? g'st‘léfgmg"i%in@lg&gt'soéxpe)

Blrood 103 (2004) 2738-2743; dnd Cragg, MS., et al.
Bl ood 1(1?1111(03&%9 cap@dsﬁ 1052, qee Taﬁleduzedrlabdi@gZapacity

rlupC|Lico of Lypc —and Lypt H—anti—=€b20—antibodies
One es%b@tlcgiﬁg&g{tto\h of tyFe | S%ﬂgérﬁ%dt&plaﬁggrez@mﬁ
antibhody is thelr node of binding us. tvne |

type Il anti-CD20 anti body can bteon:g &SlSdeﬁthed)dhlymbIhWIthout
r ApPRIo8S indyetion HEPMErosapRkingiles to CD20_g 1 cells

( ATCC-No-—CCL-86)—of—sai-d—antli cMn ’m‘; \,".lgmmmmq
\¥ | \ o/ apw TATTC \oa v |

TCT cuoTpal

to Fituxi mab. The type Il anti-CD20 antlbodl es have a

S8 Rlid e SORE R o PR, B8 i o
thindingukhyse bpsfl aodsymfbﬂone CB2@ prtibastyycapbes! assﬁfr%by the ratio

Qof3he bmlﬁﬁ% pipateeal) £DR0%bnt RajPcdls (EX@PNS COfL-$8) T said anti-
ant i - CD20 .antj badi Es i nclude e.g. tositunomab

(éﬁg @Qﬁ’é}dycﬂﬁ’rﬁ’ﬁfﬁdigﬂl BYYP- anti body 1g@ (a chineric

humani zed | g@ antibody as disclosed in WO
2005ty pd HaG®i CD20 BBtibaiiks Haas a diatse bhihe dindinypacities to CD20 on

ZIngﬁéeﬂ;s%gPabN@r@CﬁE%po% 81 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
type 1l anti-CD20 antibodies include e.g. tositumomab (Bl IgG2a), humanized
B-Lyl antibody IgGl (a chimeric humanized IgGl antibody as disclosed in
WO 2005/044859), 11B8 IgG1 (as disclosed in WO 2004/035607), and AT80 IgG1.
Preferably said type II anti-CD20 antibody is a monoclonal antibody that binds to
the same epitope as humanized B-Ly1 antibody (as disclosed in WO 2005/044859).

Type I anti-CD20 antibodies in contrast to the type II antibodies have a ratio of the
binding capacities to CD20 on Raji cells (ATCC-No. CCL-86) of said anti-CD20
antibody compared to rituximab of 0.8 to 1.2, preferably of 0.9 to 1.1. Examples of
such type I anti-CD20 antibodies include e.g. rituximab, 1F5 IgG2a (ECACC,
hybridoma; Press, et al, Blood 69/2 (1987) 584-591), HI47 IgG3 (ECACC,
hybridoma), 2C6 1gG1 (as disclosed in WO 2005/103081), 2F2 IgG1 (as disclosed
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Preferably said type Il anti-CD20 antibody is a
nmonocl onal anti body that binds to the sane epitope as

wheovaied B-Lyl anti body (as disclosed i n WO PCT/EP2008/008635

2005/ 044859). Type | anti-CD20 anti bodies in contrast

to the type Il antibodies hayg a ratio of the binding
capacities to CD20 on Raji cells (ATCC- No. CCL-86) of
said anti-CD20 anti body conpared to rituximab of 0.8
ta%dlw?o 200803680 I PTWO RobA03osh) dRaIPI7ess®f (8¢ @lisclosed in
\&%e antl 0 anti bodies include e.g. rituxinmab,

1 ACC, hybridoma; Press, et al., Blood 69/2
(1987) 584 591), HI 47 1gG3 (ECACC, hybri dorra), 2C6

I'DHd “réids oflitrdindiag capacitfas 260 @II2D03DRE)) celBRATICY=No( EEL-86) of

R T

oﬁlmlhlmfhlomipﬂge crap@oretmmt (the @D20 &nprmencec eﬂtelssltles (MFI) is
(4 %relgz sa%@) aphl %BQO i bg&pggn)ﬁggtk@%tl’?%ygoz{mlahﬁgumab

torit rmne

|Cr¢mngéfe|du@ﬂe§dé nea PGdArranthtctqn Ricksap) pithdkdisecdin 8 TCC-

I 06 80186 £ 8s d&EHibed 1% ma@wnd)z Wl Bfclated agfilllowsD20
ant i body conjugated with Cy5 and rituxi mab conj ugated

W t [RaGY Bf tHe bindi ab s (BEDLOBN Raf KélBS(WFhOAthCBB}%)
cells (ATCCNo. -86), as described in Exanpl e No.

and calculated as follows: Ratio of the bindin

c o€y Tt CCRED nighodbel | c&xssla(bﬁzmam@m%e@va@

MFI ( CyBFI@ysk ritukagb)ant i bogy)lakeling rdtlgel Sagtir aD20 fyBody)
rituxi mab) M (Cy5- rituxi mab) Cy5- | abeling

rati o(Cy5- anti - CD20 anti body) M-I is the nean
fMBDRE B iean Th@RGLEN - inTensity. CPle |@§!§E]abélglgr edtiod"asassed herein

e e T T

anti-CD20 anti body has a ratio of the b| nd| ng
chypacily iseid type UDRVI-GR2Ragnitibody has { AMECoNde tmling@ppasities to
5@)90 S$Ced @em '(A%@mnt@@p%) CRIBRL @&ohe Jﬂtf X 208khtibody

31t00. ref er abl a@ﬁ
pqoe«ﬂ@.r%dowlt@xmboo §-50 0.3 %feéf %P ?%EP %ﬁ%dﬁ?rﬁ@ﬁffe@%o 4to
type Il anti-CD20 anti body, preferably a humani zed
B-Lyl antibody, has increased anti body dependent

Il ul ar. cyf ot XICt n
i e PeRELET %/mt ot epenggﬁgp cel 10 ;ktrbbg@t%i}%%mé %rEferably e
(h\[ﬂ@@medl B-Lyl antlbody, has increased antlbody dependent cellular cytotox1c1ty

(ADCC).

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

accepted in vitro ADCC assay is as follows:

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

by the antigen-binding region of the antibody;

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

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

3) the assay is carried out according to following protocol:
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meant an anti body, as that termis defined herein,
havi ng i ncreased ADCC as determ ned by any suitable

woreiobogsknown to those of ordinary skill in theCHEP2008/008635

One accepted in vitro ADCC assay is as follows: 1) the
assay uses target cells thatare known to express the
target antigen recognized by t he antigen -binding
region of the antibody; 2) the assay uses hunan

p?gﬂrgﬂfmgg agc 1&25&8’9@9@ Yah@ad d‘eﬁkxh ceﬁawgiat}on proeédir&thnd are
ea onor, as
oshsreaded aty 1< Ce@*/"“? anhélgﬁ zﬁaf?‘gt%%lfnrep sout accordi ng

to following protocol:i) the PBMCs are isol ated using
Sit)ahd aﬁ'gkt delissiré gro&eﬂ’ﬁyrsitzfnﬂy&ﬂ tissne pulowe dustbsdsahatvested from the

SUS 1apfg »\{(E é)ﬁfasleov%xt a v1?l{> my ﬁlghé?amm& @EJ’/ol, \A%lsjlll%luirneRPMI cell

ar ge
tquiisue rrrcdimm,r lebeted hnds 10t axigros Cedesf ofo nCt,h@a@xédwgm wigh cell

%ﬁg&éﬂ npefggﬁﬁ Cu<|f1 Re@uisydrfRh ! it &’ellhhghﬁé I‘]ﬁ&ﬁﬂmggto/‘h aashedr 10°

ture nmedium |abeled wth
rebyBliCuri es of 5 1Cr, washed twice with ceII cul ture
medi um and resuspended in cell culture nediumat a
dansod Mﬁ&f)hﬁb@ﬁoﬁlﬁk Ifi;aImarge ickl) sukPensibreitalve agy Samsfertdieto each

final, tar cel ensi on above are transferred to
e@ﬁ(’f\ﬂeﬁf‘g‘gtméag te{/\Bﬁs ‘mcrotiter plate; iv) the

antl body is serially-diluted from4000 ng/m to 0.04

ng) the amibody lis eanlatlyndduteddirenm 4008 rgomhiac PO ingémb inptelk palture

F’(?‘lllfﬂ 2 @Gtrhikaﬁﬂﬁfeé Arhé P831tRCarRTLEH sBthxBH@ afe?ddiRH to the

sinth [ mcrotlter pl.ate, testing in
ttﬁrasr icellst i@ \bsrﬁ?éowgll AMETGHYPIREn eHPE 4B {tHRCALG Y qUsantibody

t @ caiedt®ns @cWZ:Eiﬂ% it wiedle E@n@atralisvengyibdvey the
maxi mum rel ease (MR) controls, 3 additional wells in

ggeﬁfl : lepfgpégljgplr J t W antﬁ%(s)’ugr g&gfltlcell l v%élFr fi %ilé/%late
nontdiging chel ddbeledemtgef Mh; d@:{elve §|0gm;rolgtrs q_fw;?%)) (VN) aqueous
IS%ﬁItﬁ)?ldOfQI I‘lhBﬁlC%EéI‘%@YN%H det 'S%ih QP'LBIUS} Yns@é%g\(ﬁ}he Mtbody

spont aneous” r el ease contr ol
mttqndﬁamtwe#hoye) '’n the plate containing the | abel ed
target cells, receive 50 mcroliters of RPM cell
C\Li ) tfonr ehemsﬁd;mmdomstreadseo(sn)heoraﬂils o dddisiohsit wells (pahatplate

H?q?ﬁ%g)t’ga lglfe)l%af) t%{geﬁ ieccrernlvg fa trlntlc?éllte}sagfe Rbﬁ/ﬂt pe?lnculture

medlum 1nstead of the antlbody solutlon (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;

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

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

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

the average radioactivity quantified (see point ix above) for the MR controls (see
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i ncubated for 1 hour at 4C, viii) 50 mcroliters of
t he PBMC suspensi on (point i above) are added to each

wowdob/ots4yi el d an ef fectoptarget cell ratio of PRBER20881GD8635

the plates are placed in an incubator under 5% CO2
at mosphere at 37C for 4 hourg;_ix) the cell-free
supernatant fromeach well is harvested and the
experinmentally rel eased radioactivity (ER) is

OpLaft vfabsde)ua%dﬂgz & ﬁemagpiaaa]g&&wm/) "mf@ﬁ'(ﬁ@ Hoatax @bove)
or eac anti bo

S s is calcu

cfghg”@r#t& f8:‘f a"c?cﬂﬂ"bﬁvhg %6t he formul a (ER- I\/R)/(I\/R- SR)

x 100, where ER is the average radioactivity
)dircrdasedADEER ipdufined hxeitHeous indrease frhdie naadimbodyercentage of
C%ng ﬁ y[ﬂ% 8\)§erved'\a3th1§ tﬁpgnti"hé)%% %?%ekﬁ'g ﬁx"f‘?@ﬁg lte?syed avae, and/or

(q; e@pgtlm m/tlaebmyntra;m gRantgnqdﬁgeqyqua@eachleve one half of the
r AdkiRRE g‘ék@( gé‘e QP%;J £ ife qys(ss@cf%elﬂ@ﬂ RWithisk tl?tb%/tﬁgodgf QbnldAfration

SR contr t vi above); 4) "increa ADCC"
i @ngetepisd @b a%e The fsveass i ADCEasaekive %thﬁa%é?éﬁmﬂeasured with

pt‘hE aBoNeQyOmediRRAibyithe binsd sntiDode) rp&@duNUdtH'yl the Eehﬁe type of host

bod trat t
P o TR e AT T aR B AL Bo R 45 figraee
amhtihede whieh hak fknofvnt tve thoex i skilled] per the naragleutofhas geeirfat dbeen
t r%flﬁcae%q%q{o\éggjﬂ%ﬁg]ﬁ&rg&% o@E‘xtekf? Gefficentration range

ove ncr ease is relative to the
measured with the above assay,, nedi at ed by

s%mda 'inererssd P Cor saestptaged sl ssaeinggsmedt Sﬁééptlbocﬁes, that

C@Jeirfﬁ, eMtsaneg sfa]{ae rﬁﬂ{f@l Scteﬂf}ﬂétg&ie@réf%ﬁirl ﬁfﬂl,ctl(ojns of monoclonal
urjficatjion, fornulation and s e net hods
BtbRHERDY retgeans ahF oo H e & CoMRaA et s Heagrived in
NOmabedh, pabdec BJyteh]mml 7e(1p29)dnngi 186 @nd @ St ©602,684.
overexpress GhTlIl. Said "increased ADCC' can be

opi AR By Cpgé A Eﬁ‘c?e%'i 'c%t&{ Tlﬁla %)é?’t tﬁ?&g 1t&% 51st Bfhuman

nmeans enhan at ur al
f tggreari toreet eflls el APk AtcoRHaS d2 thy lré'ﬁgi%@? |tlpfgpresence of

t&b%ﬁleﬂlemg@mqb%daaﬁ«ewmaam b)a$hed&§£thie|ﬂ€d>f|an \dp@madon of

L%Dég p @e@sfgqgl\? Eével@gq?}ar?tggﬂ% %ﬁ}o&éggg 176t01t§1e mvegltlon in
cghk opxdret yf (CRP)émanef €XCtio fopsids ifothe urmhodl)u moduces at a

g,gxitra(i%l lgf ]?% M‘%bé‘ b(QQ?anQ@S{;tdid&/g otrq?:g%eof the tumor cells

maftaes drhedirs rT éf: earsabls_\,pebfyrmhfé prafesablireith “oEr ar By labgled tumar cells

Of n R DsuSSRERSST reBa &8l T Sr W ED. 8Bn@blkiin R8O tRNtnlc BN of the

accor di ng the inventio
tumor target celcfs with compFement {)]ut without the antibody.

Typically type II anti-CD20 antibodies of the IgG1 isotype show characteristic CDC
properties. Type II anti-CD20 antibodies have a decreased CDC (if 1gG1 isotype)

compared to type I antibodies of the IgGl isotype. Preferably type II anti-CD20
antibodies are IgG1 isotype antibodies.

The “rituximab” antibody (reference antibody; example of a type I anti-CD20
antibody) is a genetically engineered chimeric human gamma 1 murine constant
domain containing monoclonal antibody directed against the human CD20
antigen. This chimeric antibody contains human gamma 1 constant domains and is
identified by the name "C2B8" in US 5,736,137 (Andersen, K.C,, et. al.) issued on
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the presence of conplenent. CDC is found if the
anti body i nduces at a concentration of 100 nMthe

wo y®pm498eel | deat h) of 20% or nore of the tunoPCTEP1088/008635

after 4 hours. The assay is perforned preferably with
5 1Cr or Eu | abel ed tunor cgp_s and neasurenent of

released 5 1Cr or Eu. Controls include the incubation
of the tunor target cells with conpl enment but w thout

tRsriiany 15 Vassif¥ el @8l IVEC YPRarkdacAitichls ofdHonb qtBEmab is
of  the Ingl i sotype show character.istic

pAPBpRYeel; fe5 thergrsatmant fithatients ¢ish rFIpRsas & e ng low-grade or
dieiticers,etD dilive, Bodl dionoHyPERin' EWc&ﬁla tla vtity@enelchamsm of

bodi t.he | bl
bR st A Ptin- et bt SpubtOb AR bl ol dgpgndent
cryltdtumlcmakﬁCDéht (Reffdlet. (alefRHoed dé(hn&lﬂ%)dﬁS ésBnpidditammally, it
t%ﬁ)\ﬁ) &%ﬁca@%@hﬁlﬁ% qodqya}' tﬁatamggﬁ% 'aﬁgi)!r)%y S%Héﬁr @e@lular

I ne const ant
c@mtamnlm@%ﬁbcl onal antibody directed against the
human CD20 antigen. This chineric anti body contains

iR Ber B2 "RBn dniSN 8131t arfRY N Sefa3 ol lﬁumﬂﬁﬂéd Biisd dtibody as
e bt A8 e GRSl rom
F’Iﬂﬂf‘lﬁaﬁﬁdﬂi(bdb(ﬁiaiS aBar Q2@ tantihodyRBE LA (mbabls ragipnoafethef owrine
the tr t I f

) AN O SoRB! 8”55%%%& gloﬁ%?‘?ﬁe BlurfBNigRE LT (vL):
nSEQ HOAYRI ' sse Poppevoaveb. anﬁ\’wsscrsb Mt Rulletind (4887 da1-139)
i%)}rjrglhgﬁrrg%ﬁg% zngr?]l‘é\gan:mﬁatr{) 'tcggéfhﬁmgox%)ém i dn$ Grfa{ﬂnd followmg
BB, (e Song o E g SUADOTERIRT Y Thesec Riinsied B-

SL)g_anftlﬂa@aiéi” @€ Hisvloted ihRleasisAYSO12003/04a833 uheé WO 2007/031875.
antl body- dependent cellular cytotoxicity (ADCC). The

AP TR LR AT sty
2(0(1‘77 @@ek&ﬁsfronvfgrohpwérs@%@ Ankd FEQrD Me.29u(B-Hél2 to B-HHY
(Bl angl tantHLﬁD%@ WS 20084 85d-Yhd (Wey 200003 1829 ‘E’s‘kﬁeaally

t h
Castepnedare SR e s Bl Vo X HPIAEHH 3, Kg - Farts,
SBﬁHIEéQ|oBe1|irm13 Sancaglsimlsseff WO ,2085/04485H Buhl W®r2037/031875)
f
B s iy R TR O St e TR D g e hai

(6d9 WDSEQOHD 04839 (@aﬂvm&m/zmmw aFide $¥0 2007/031875).

Bgmalzed Bl AR IRORLES" sAne. i AChRRgshI) Ml ekel lankBody.

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% or more (in one
embodiment between 40% and 60%, in another embodiment at least 50%, and in
still another embodiment at least 70% or more) of the oligosaccharides of the Fc
region are non-fucosylated. Furthermore the oligosaccharides of the Fc region are

preferably bisected.

The oligosaccharide component can significantly affect properties relevant to the

efficacy of a therapeutic glycoprotein, including physical stability, resistance to
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Preferably the "humani zed B-Lyl antibody" has variabl e
regi on of the heavy chain (VH) selected from group of

WGEQOPSND. 3 to SEQ I D No. 20 (B-HH2 to B- HHO apdir/BridR$008635

to B-HL17 of WD 2005/ 044859 and WO 2007/ 031875).
Especially preferred are Seqi, 1D No. 3, 4, 7, 9, 11,

13 and 15 (B-HH2, BHH 3, B-HH6, B-HH8, B-HL8, B-HLII

and B-HL13 of WD 2005/044859 and WD 2007/ 031875).
F’;sr%te%@*ahycw hﬁterM%plvmd tﬁ%e hmm@{et 3 ee@l.y Rﬁ?&avamhamse and

reg n al n (VL .
L DT AN A DL S ek el iy Erebsie o
hﬂi@'&ﬂﬂez eshitB-algpl @t iHeodpedific pstafctireyl wfaolig@aicharides. Some

avinbinan b nEEF SibeStpare MR AR ST o in FRIAER can be

trhecie}or}‘«»c esample, dertain iobgasacchaiMe 20080034 48&Hate Wipid clearance of
0

AR, BRayRAfin YRbACHRS MR oy lasflny L Rt

glaykddwdritnbiading pratears whie Bthlsgﬁl caaﬂ?@ ibpued by aptikadiesgnd trigger

ahdRE8 Bﬁhiu%r}e&fnog.kygasmhamom iaD, NaRurEBisRehL, 14 (1996)
prefergbly havi ng a reduced | evel of fucose residues.

bly at | east 40% or nore (in one enbodi nent
bet ween 40% and 60% in another enbodi nent at | east
Smnadidni relds idrk drotpreferredbaditsefiir grodeion B%dlmarapeutic

| £
I e T
t foemHor hgg)agrpp@heatmne(@uglmlyg P decatadl, Glygabiology 1 (1991) 115-

O] J0Y ASRERNRI, 'eg§1 Q@z{m%‘ﬁmecﬁﬁ‘& §4 1Yok) 9?75.‘3‘3%1)5 Bicdt&@ftvery rarely
propertles re eva Cc erap t|C
|

CL S((ﬁ? the ef a
gBlysPr6t Bigtein naitdud Otﬁlﬁym Oéf‘é’ﬁmqnt i*/]OStF’eélll ahggasts
t flpmeh @S furd, tlﬁs‘ekt aricﬁil@rﬂt&!élls Qﬁﬁd gy doylatien parremeassociated with

syst har eciflc bi ol ogi ca

éﬂc&ﬁ%vgngu El}'(grpijz t’gearrrnﬁyun ees%arl])fl thn ugﬁl yeracll?rhs and in
proasespeeifio rcas-:ebseda@d tbqltogablsattlmmy tAmgospewinfmaian cells, Chinese
Sltlzfnlils(f&“{) g;é f—I(f)l H9936E DA ABSe corRiBngeRted duk tth@'?a?st two

meen 0] osacc aride structure and gl ycoprot
dasadgsodn itigm fﬁi(gé'mg:éwta@(eaglﬁyp@y agigp tRaAtterns, these cells allow

O&drg@&ae kit @ﬁgeH@ﬁdéH?StaBEthghE }fra@lhdﬂlvé kakladildine$. They

the g t
R %ﬁﬁugr G PhAGBRET T 8555 Doy Ok 18 KRG media, and
ppati rie, devbiobmeot hEsafe aad rgrododbld thyprantsidsoBitles @ntnonly

tri .
LSRR, P B OTRE N05: M5
myeloma cells. More recently, production from transgenic animals has also been

tested. (Jenkins, N, et al., Nature Biotechnol. 14 (1996) 975-981).

All antibodies contain carbohydrate structures at conserved positions in the heavy
chain constant regions, with each isotype possessing a distinct array of N-linked
carbohydrate structures, which variably affect protein assembly, secretion or
functional activity. (Wright, A., and Monison, S. L., Trends Biotech. 15 (1997)
26-32). The structure of the attached N-linked carbohydrate varies considerably,
depending on the degree of processing, and can include high-mannose, multiply-
branched as well as biantennary complex oligosaccharides. (Wright, A., and
Morrison, S. L., Trends Biotech. 15 (1997) 26-32). Typically, there is heterogeneous
processing of the core oligosaccharide structures attached at a particular

glycosylation site such that even monoclonal antibodies exist as multiple



10

15

20

25

30

35

Mammal i an cells are the preferred hosts for production
of therapeutic glycoproteins, due to their capability

W0 00gloyssesyl at e proteins in the nost conpati bl BCE/BP2008/008635

for human application. (Cunmng, D A, et al.,

d ycobi ol ogy 1 (1991) 115- 130; Jenklns N., et al.
Nat ure Bi otechnol. 14 (1996) 975-981). Bacteria very
rarely glycosylate proteins, and |ike other types of

nBOtiRewiSLIGR B3 HRASEowd 'thﬁnﬁﬁ?&ualffe'r'aﬁbs in antibody
ihsect and plant cells, yield glycosy

atjion patterns
A Eosylatiy ogur hepwgsp rell | et ARIeeER gRnOR eSS ate & for
d@lstélﬁhg@ glr@WﬂﬁldeﬂtcEﬂfT’l@ﬁtl oilsure andditions.o(fifeBpadi Ri,cet al.,
C re cal activity. Among mamal i an
@ff@L ﬁiﬁgﬁﬁgﬁéggb ovary (CHO cells have been
nost commonly used during the |ast two decades. In
adoeé twan to ootgaxvu h@ges lin¢redsee igl petesyt avhitn nprntagring 2 simple

ts;%}%gﬁct?o‘?'{#l%c 7 pr %%l!ﬂﬁ}; ‘?\indﬁg@%;lﬁf uﬁﬁesgﬁﬂﬁtsid‘eaéffek'ts, is

uctlve ines. They can
bt@ bR besr d hedirhk gell-medisited effecjos fB'i‘ﬁﬁS’lné opimnoglonak antibodies

iRt tlﬁéhe Sllgmﬁjdcﬁanékn@blﬁ Bnt ad B&cﬂ?é&ﬁlr@gﬁﬁiﬂﬁ Pf et al,,

PR ma%@ngﬂqefg@ﬁgvmg% ffpdie. the

ciébbtsconiythly anell SR dHd3tn sendey ehormodetdpy, arl‘dtglya:oprotems that

recentl
beeﬁ e Stkedecpﬁul l{(g%syrco?%ﬁgt apt%ga?r}\s %nga é{i@fﬁ&ln?ﬁ The
1#vo( d98Plfx bipBLedsay. ol;@obacglmr;dg@dtt@céle@ @(m‘\gnw7 are buried between

ik @Jﬂy%ataﬁm,%mﬁ e%s{% cBHﬁéﬁrvMﬁﬁthQ%ﬂylﬁe?t?ée b&tkbbie, and

heavy chai n consta glo
psisguEieRee i epentip F@ag}g?ﬂly fe meﬁ o‘i%ya?%ftSesuch as

Sdtiboty desen daid d’éhul‘dﬁf}ftalbb(kl {APCC) f()Ll(ﬁdlﬁlI\m IaSSteiI[bGDy,coblology

S f.unct i naI I Vit [

vohl 92%%9?3595{ jefepise g 8 %eﬁngl W533) 9558 535 Mg A+
strrdefpuri@nos. 1t flreads Bioteekindl 15 (riR%B 26832 ohydrate varies
considerably, dependi ng on the degree of processing,

aS gpevii(ﬂfs ﬁﬂ@wg'tgﬁ d@ﬂﬂ?ﬁe@swm Ehlﬂk%q{a%%}%a@s(d’lﬁb} cells

ntenn ex ol I gosacchayi des.

a?fd ) rNsaéﬁtyK%BJCOﬁammﬂt@ﬁ €rags g iGN HE 7@599*5%69%/“93238&”86
Téé@dly?zilnhg the fohaator &f bleéceddo@@,rwausarmegc@@ﬁmgtlgaﬁnctrmes the in

sacchari.de st t t
p%ﬁrpl 89 aé ‘Vc@’gré’;/lag’t ISaB ngrg%git 2l angierlg @ﬁnoclonal antibody
mhhdﬁprakhanibbaheesgexﬂsd(3§Onuﬂtmﬁhe@Myumenﬁsal Nature
SKIRNAS: 17 (1908m RN, ANOWD bIALLITR) BE oftBHEARRE wifch are

anti g ationh occur 1 nes,
Y

elwﬁbmnﬁ@rrpomtfd sefereacaly Eh%é@qudéSrChﬁEé ibglonge k1 lqrgen@a“ of
gﬁ@m{ugaéar ntbfdcRmeNtantBbins ewhRAJhiveOMsgh (tuinfR! WffinMy and

F\)s'p’eci%cit)%lb'dt have too little potency to be clinically useful when produced in
standard industrial cell lines lacking the GnTIII enzyme (Umana, P., et al., Nature
Biotechnol. 17 (1999) 176-180). That study was the first to show that large increases
of ADCC activity could be obtained by engineering the antibody producing cells to
express GnTIII, which also led to an increase in the proportion of constant region
(Fc)-associated, bisected oligosaccharides, including bisected, non-fucosylated

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

The term “Bcl-2” as used herein refers to the Bcl-2 protein(Swiss Prot ID No.
P10415), a member of the Bcl-2 family of proteins (Cory, S., and Adams, J.M,,
Nature Reviews Cancer 2 (2002) 647-656; Adams, Genes und Development 17
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G ycobi ol ogy 5 (1995) 813-822). One way to obtain
| arge increases in potency, while maintaining a sinple

w@emdoesssbn process and potentially avoi ding PCT/EP2008/008635

significant, undesirable side effects, is to enhance
the natural, cell-nediated efdector functions of
nmonocl onal anti bodi es by engineering their

ol i gosacchari de conponent as described in Umana, P.

tzo@j% 2480Nai495.DBh AL, @¢MNOhnd Kor8R9) S.1.7 611 806 32004)S205-219;

I MoBbinim B aRak B pet el e ™Y

gl ycoproteins that have a conserved N |inked
drhecesyl ‘ainitioBclsd haivatagbsti2@mprisee deiti-Bel22 consdnse nlibleotides”

ks\{'\xﬁz‘gi%wl ifiki blﬂlo%nt %Ep a51¥t1 %l l g%%@g@@@%ﬁ%&l&'s* agaﬁqeélﬁate the

ar'e"bired
Bd-envRINA kuels aod sedmor-h Bt:lhza ppt@ilerynp@fptetsaenb@camrdfﬁeo el anti-

TN A RIERENARIdBIdES ﬁﬁﬁidead)blfnﬂﬁrs&h 8n@N¥PRoshs. tihe term “Bel-2
medj ate effector functions such as aq}lbogl ﬂgg%n ent

dehibifpey &5 tusechyesn yrefeapde) agants ayhye g2 protein

Cﬂmté@&bx:oﬁ'a@ﬁ%tﬁelfhk98 5 hSihBitiden oﬂﬂfef;ﬁﬁbls[&lorﬁamorebf Bil.2 (“Bel-2
nmuno

P BhosP oo DRI HE] B ek AP Doy iinegyhe bel-
|2 pweaainpmdvihos gisyupstioonof thedbaddBdr2esqomplss i( iase are Chferred ¢o as

bﬁng)elgrﬁ?e\ﬁ@rl%lmé uchﬁ)q oksc’)oi)referal?lgrsald Bcl 2 i h&t_?rs are Bcl-2

osanlny trans ase

IprgYein hingl ltofra Adedichdnbibitaryadtivgy t"ﬁéhfeéff hiadingrof such
ol_f)cllﬁI &:‘ir? gm‘?.lll i‘ﬁﬁﬁﬁ&?@fdn@me&h%&i‘ Vik ﬁ%ﬁHpﬁtlﬂl%lﬁaﬁg%ssaY
ﬂr FXltro [%C}é% tt%l 2n ant i neur ob g di
e LA RoeanaPris ¢ hbasbcr 2besol STSHGCHUDh e pined in
eﬁg}hd‘rﬁege@dumecreddl\&d flusescdiaiHTRIP) As@l aadordiniad Exemple 3.

%!' %eraci)l the IC%? o{f 199%] % 1l])'§orp{ 200 gvvﬁ)Sgl(\)/( g‘r%gsélglg % %ferab]y

1€ colit ef or porat
r]epﬂ\ércenlc@) SudTh@c]ahtgrbt@dybmql@gwrﬁaeblmwgnql eacqrap@pnds such as

cé@s%ﬁ%c@fA’Prl@‘i’an%El@Q nRALE! A0 1 8NA-BEise S A B ey, A@ME737,

ave 100

PR o am i Yares SRR G o RUt Ve LO8 patan,

lmmv_md%dpuregmﬁ rTRdTw a7l YIO- resad Bz kidn greéféreblBT-b63 and
qqgg (Unana P., et al., Nature Biotechnol. 17

g? 176-180Q). That study was the first to show that
Iarge i ncreases of ADCC activity could be obtained by
eblimesen ng anhantaense baligpnpeloctids Hyt dehibis thsl-axgnpegssion. The

%Ts!:rlse é’l‘%bﬁ@cléﬁt&fg ke ded @nRd ahGGEEHR ax‘aﬂoxtn rﬁ?e described e.g. in

const ant egl_on SOCI

orti
BIVEER 685301 | UORRRAR I 2ge W wa?%ass& SofSioar0seor1 and
n@95f73430§3’|@$lﬂﬁersen (or other synonyms: Genansense, G-3139, Oblimersen

sodium) as used herein means Heptadecasodium salt of 18-mer antisense
phosphorothioate oligodeoxynucleotide whose sequence is:
5'-TCTCCCAGCGTGCGCCAT-3";  Heptadecasodium salt of antisense
oligonucleotide from fragment 32-49nt (start codon region) of the human BCL2
cDNA; d(P-thio)(T-C-T-C-C-C-A-G-C-G-T-G-C-G-C-C-A-T) DNA
heptadecasodium salt; P-Thiothymidylyl-(3'--5')-2'-deoxy-P-thiocytidylyl-(3'--5')-
P-thiothymidylyl-(3'--5')-2"-deoxy-P-thiocytidylyl-(3'--5')-2'-deoxy-P-
thiocytidylyl-(3'--5')-2'-deoxy-P-thiocytidylyl-(3'--5')-2'-deoxy-P-thioadenylyl-(3'-
-5")-2'-deoxy-P-thioguanylyl-(3'--5')-2'-deoxy-P-thiocytidylyl-(3'--5')-2'-deoxy-P-
thioguanylyl-(3'--5')-P-thiothymidylyl-(3'--5')-2'-deoxy-P-thioguanylyl-(3'--5)-2'-
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ol i gosacchari des, above the levels found in
natural |l y-occurring anti bodies. The term "Bcl-2" as

waisedokseei n refers to the Bcl -2 protei n(Sw ssP@r/ar20h$008635

No. P10415), a nenber of the Bcl-2 famly of proteins
(Cory, S., and Adans, j.M,_MNature Reviews Cancer 2
(2002) 647-656; Adans, Cenes und Devel opnent 17(2003)
2481-2495; Danial, N N, and Korsneyer, S.J., Cell 116

(d%@%)p b &ﬁyl (B&tS' -déoxyN-thi lym(ﬂ spfw-ae&s,ta
e s

" BYlthymidihé bd:;itéﬂe%asodetﬁ salanti - Bcl -2 anti sense
nucl eoti des” down-regul ate the Bcl-2 nRNA | evel s and

- f
5?%;1 E&%C %% n%ls s(é)toq1§on8ép tI O?I 8%316%@@%%%16% %)hc'dé?ﬁorothloate

i'sense nuc ncl u
algosrdea s th)he s¢quente Bc -CTCRBANCGIIGCGRSAtEs @ad in which

nﬁfc?éoﬁdgseﬁerzs 140 2 A@ Ert %réM[B&Qd | e tacxHhﬁJ@g n:c)lcleotldes with

protelnlnferactlon activity either bY hi bition
omhaneedprrsisianes Yo Audmsodigsttery {higanptisenss 4} pligonucleotide

E%E&hﬁi’débﬂﬂés% -4 (tbBingQeguchc® W huafanBc2. RTA- 402 or
inding to the Bcl- 2 protein and thus dlsruptlon

0@54 52 BB, e SR RisS, CHPREMEL SE S P esfed 85 b o8-
Bﬁter@em‘nﬁ' bletoms taiterpBedid 2-pyavbed, hZ -Biowdolaan- ilﬁhdlbm £8roic acid
Tﬁﬁggl( Igﬁg b A0, (SngdstB’V Bb?e di rest ]q%gm@ggm% (2000

oteln bl bitors can nmeasur e

v42é3a1266)m?é‘111?11 iblasks ﬁﬁb?ﬁgj%ﬁsrs ﬁ)osphv atiqm Konoplevas M.pet al.,

| BIBb&LY (W29s2d-B) Bcl -2 protein activity can be
determi ned 1 n an honobgenous tine resol ved fl uorescence

T 300 GRS i Bl P
nbyBborzeflé3alst @dlﬂneﬁMammb)ai@U @hemylﬁdfanﬁlnm}q{l)gr-mpylammo] -4-

b |
e G R G
A34BEsimethalming)z 1(RY thexisulfwylm y )EE’EOII’X amgp]f93,
Qﬁtr%éh%u}fgnWTégQ%ﬂét h %réa mibggno#wf fbfmiila K&}f&ﬁééﬂiesmbed
I o A rerera
'Is'Bg’G%)%gWQ 99€E¥1°r7%ﬁfe%%a|ef e QaneT; (geﬂ%négﬁsl s@nse Y

oI i gonucl eotide that inhibits Bcl-2 expression. The
anti sense oligonucleotide, its sequence and
preparation are described e.g. in WO 95/08
1999/ 051259, WD 2002/017852,0 V\@ 2804/ 05697
5,734,033. blinersen (qr otiher Sé:yn nymns gnansense,
G 3139, Oblimersen ”

K\N N/E/\N/
H |
N NO,

Cl

formula 1.

ABT-263 as used herein means a Bcl-2 inhibitor of formula I, which is described in
US 2007/027,135,



sodi um) as used herein neans Heptadecasodi um salt of

18-nmer anti sense phosphor ot hi oat e ol i godeoxynucl eoti de
wobmseiseguence i s: 5 - TCTCCCAGCGTGCGCCAT- S' ; PCT/EP2008/008635

Hept adecasodi um salt of anti sense oligonucl eotide from

fragment 32-49nt (start codopgregion) of the human

BCL2 CcDNA;

d(P-thio)(T-GCT-CCCAGCGT-GGCGCGCAT DNA

hept adecasodi um sal t;
P- Thi ot hym dyl yI-(3'--5‘)-2‘-deoxy-P-thi 1@ dyl yl - (3'
--5')-

P-thi othym dylyl-(3"-5")-2 d8®x9 P- thlocy idylyl-(3"-

5')-2 deoxy Pthlocyt Ly

3'-5")- -deoxy P- t hi
oadenyl y

-5')-2 oguanylyl 2H deoxy-

Eboor
- deoxy- Pthlogu th (

3'-5")-P- hlothyn1dylyl (3'-5")-2 deoxy P-t hi oguanyly
f ' -deoxy-P-thiocytidylyl-(3"-

5") - P-t hi oguanyl yl - (3

5')-2'-d-oxy Pt hi ocyti dyl yl -(

3'-5")-2'¢gdeoxy-P-thiocytidylyl-(3 --5)-2"-deoxy-P-th

i oadenyl yl -(3'- -5")-thyn di ne heptadecasodi um salt.

SPC- 2996, an anti sense ollgonucleotlde is a 16- Mer

anti sense phosphorothloat@“&ﬂ%@gnucleotldes whose

sequence i s 5 - CTCCCAACGIGCGCCA-3' and in which

Chaf B Bt herie iR e aAua a8 S 1t o nicl case

di gestion. This antisense LNA ollgonucleotlde targets
nucl eoti des 33-48 (codi ng sequence) Qf human Bcl - 2.
RTA- 402 as used herei n nmeans CDDO- t he nmet hyl ester
of the C28- triterpenoid; ol eanane t er penoi d

2- cyano- 3, 12- di oxool ean-J| °9sQi en- 28- i ¢ aci d ( CDDO)
(See e.g. Honda, T.j/7 unﬂs or L., et al. J Med
Chem 43 (2000) 46) , N aF€R protein
phosphoryl at | ( Konopl eva, hANﬁeﬁ al . Bldgd 99
(2002) 326-3 BT- 737 as used'herein neans
N-[4-[4- (4" -Chl orobi phenyl -2-yl net hyl ) pi perazinl -

yl ] benzoyl ] -3-[ 3-(di net hyl am no) -1 (R) - (phenyl sul f anyl m
et hyl ) propyl am no] - 4- ni t feRemzEnesul f onam de;

4-[4- (4 Chloroblphenyl 2-y|nethy|)piperazin [ -yl]-N

TR o) R A BRER ST A0 SR PR
ﬁuﬂéy(gpllairﬂlﬁo)om [foupidiandthyl Viip&tdin g - )d)isaleobﬂdi hitrob€hzene-
(¢]

/ngr?l? e6(Zs gé d%)c osgd in Shoe?ntakgrl, AR, et a e&ance hesear(clzm %?EO%)

8731-8739) a Bcl-2 inhibitor of formula IV,

formula IV.
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formula | . ABT-263 as used herein neans a Bcl -2

inhibitor of fornmula Il, which is described in US
wQoFHhOBTL 135, formula |I1. A-371191 as used her BCTYERDagI6N8635
a Bcl-2 inhibitor of formula Il1l, fornmula I11.

A- 385358 as used herein neangg _
[(R) -4-(3-di net hyl am no- | - phenyl sul f anyl net hyl propyl ar
ni no) -

NG P4yl a4 udedrbeteinl meanesither - taceric-piunsyef] (+3-Gossyroben (-)-

f .
SEOSH R BbRS: B ol \%%Zfﬂ*é%ﬁ%‘%%%?g‘:&sc?*G%SSYPO‘
i priafebiblypGossypdl aefirsita puxe (- f@mrmpa | V. Gossypol as used
herein neans either a racem c m xture of (+)-CGossypol

or (-)- Gossypol (a Bcl-2 inhibitor of fornula V), or
pure (+)-Cossypoli-mr (-)-CGossypol, preferably Gossypol
refers to pure (-)- Gossypol i-Pr formula V. AT-1d as
used herein Hf ¥d conpound of Ascenta

Ther apeuti cs AT- i nffifbi t oFf"@&nd derivative

of R (-)-gossypg s kK mesy|l ate (or other
synonyns: GX- 0 ) i n nmeans
2[2(35D|msthyl-IH-py rol - ¢) - 3- met hoxy-

2H-pyrrol -5-yl]- | indg) afle, a Bcl-2

i nhibitor, which is descri hgd 0 20944 106328,

WO 2006/ 089397 and Wl ensky, L.D., Deat h and
Differentiation, 13 (2006) 1339-1350i-pFW 37 as used
herein neans a Bcl-2 inhibitor of formula VI, formula

VI. BL- 193 as used herein neans a Bcl-2 inhibitor of
formula VII,fornmula VII. KN9Gula ¥9664 as used herein

means 2- Met hoxy-Antinmycin A3, a Bcl-2 inhibitor

derived fromAntimycin A3. YC- 137 is described e.g. in
VAT €03 kay psdd. i2rein Gadans Biaitd 1eaddcob fduadexftAsedritohdr@peutics AT-

( ?Oq(,)Q %cllg’i%%]l}iﬁ)%gnd derivative of R (-)-gossypol.

Obatoclax mesylate (or other synonyms: GX-015-070;0r GX15-070) as used herein
means 2-[2-(3,5-Dimethyl-1H-pyrrol-2-ylmethylene)-3-methoxy-2H-pyrrol-5-yl]-
1H-indole methanesulfonate, a Bcl-2 inhibitor, which is described e.g. in
WO 2004/106328, WO 2006/089397 and Walensky, L.D., Cell Death and
Differentiation, 13 (2006) 1339-1350.

TW-37 as used herein means a Bcl-2 inhibitor of formula VI,

OH
HO OH
(L x
N
< e

=n=0

o

formula V1.

BL-193 as used herein means a Bcl-2 inhibitor of formula V11,
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15

Purpurogal lin is described e.g. in Wal ensky, L.D
Cell Death and Differentiation 13 (2006) 1339-1350.

woi2009/040811 | s described e.g. in Wl ensky, L.D.,r@&EP2008/008635

Death and Differentiation 13 (2006) 1339-1350. Z-24 as
used herein nmeans
3Z-3-[ (I K pyrrol - 2- yI) nethyFldene]-I-(Iplperldlnylnet
hyl)- 1,3-2Hindol -2-one, a Bcl-2 inhibitor of formula
VIIl, formula VIII. Preferably the anti-Bcl-2 active
agent is selected from Qoblinerse PC- 2996, RTA-402,
Gossypol , AT-101, Qbatocl ax nesylate A- 371191,
A-385358, A 438744, A e 2,  BOHI, BL-193,
GX-15- 003, 2- Met hoxyant i [ [ HAJ14- 1, KF-67544,

i d 24. Preferably
-ZCHﬂotein bi ndi ng
he @pf i ABcl -2 inhibitory
activity of 5 W@ orYess® Sich BO~ 2Hrotein binding
inhibitor is preferdbly selected from Gossypol,
AT-1d, Obatocl ax -fresyl ate, ABT-263 and ABT-737, nore
preferably from ABT-263 or ABT-737. The term
"expression of the CD20" antlgen is intended to
i ndi cate an significant Ifevepladfllexpression of the
CD20 antigen in a cell, preferably on the cell surface

of T- or B- |,.nore preferably a B-cell, f a. ..
NS 136604 a%eéeﬁfs L?réglpg&@flgérveﬂwm\twcy’ Aonridq iibitor
tdorived fiBat Artifhgcihaui ng a " CD20 expressing cancer" can

be determ ned by standard assays known in the art.

EY@ lagﬁg eglc,rx1 Q J] (Wﬁ%ﬂ g);é] tll“eg ”@8? lﬁf%%syﬁél r1§’ifferent1at10n 13
RQQXBdééQJ@éQectlon of the correspondlng nRNA The

term " CD20 expressing cancer"” as used herein refers to

aphrpGARERINSs HEMBEL g tihav S1amn&er L. Deldel FABVaRNDifferentiation 13
%O antlgen Such CD20 expr essi ng

S n the CD
déﬁ@@ %ﬁg 33 for exanple, |ynphomas, |ynphocytic
| eukem as, Iung cancer, non small cell lung (NSCL)
cldAekr] ibdmcibéd)letgalirwiWhlanskaelLlD.l Gelj Reaticend Diffaeentiation 13
c&g&%ﬁ339qgg6eatlc cancer, skin cancer, cancer of the
head ‘or neck, cutaneous or intraocul ar nel anoma,
uterine cancer, ovarian cancer, rectal cancer \ncer
of-2bheannadised eghrin stesRath tandeh T PyESH2iYD- Elgﬂty’ga?ne]-l-(l-
cobedigARGeyl)- DB EFSin &G C 66, a BCBD inlgbi€@NFE&rmula VIII,

o}
NLNO

formula VIII.

Preferably the anti-Bcl-2 active agent is selected from Oblimersen, SPC-2996,
RTA-402, Gossypol, AT-101, Obatoclax mesylate, A-371191, A-385358, A-438744,
ABT-737, AT-101, BL-11, BL-193, GX-15-003, 2-Methoxyantimycin As, HA-14-1,
KE-67544, Purpurogallin, TP-TW-37, YC-137 and Z-24.
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carci noma of the fallopian tubes, carcinoma of the
endonmetrium carci noma of the cervix, carcinoma of the

wo 2@pness4car ci nonma of the vul va, Hodgki n's Di SBEBEP2008/008635

cancer of the esophagus, cancer of the snall

intestine, cancer of the endggrine system cancer of
the thyroid gland, cancer of the parathyroid gland,
cancer of the adrenal gland, sarcoma of soft tissue,

q@@ﬁ%lyofheu?ﬁl Hflei chtﬁ'e 2 ancsh Bi-2tfistene Birﬁlnngjfrﬂn%lﬁirawth an
cancer,’  cancer adder ,

ancer of th
dfeb erf, theeandt- Bé& I‘“}E:‘EF%‘ian‘ c%fr%ﬂ"ﬁ’ér% lsts- ?SHE}’ q&ﬁél protein
Aghding, infsiairhe ippefarabhepaeaeé! frdhlarG&WE,r ATBi01, aOpatoclax

SRl AR L SRR L M

mul tiforme, astrocytonmas, schwanonas, ependynonas,
Buuletobksstsimsof therCh)” omtEgen sy indensled toghilicate an significant

GéVef bpggﬁ&}sloﬂ'c;flfh% éb‘éoaa%g% a LAC kﬂ'@érgﬂy ol tha ChIP k face of a

versi on any o ve cance or “a conbi nation
of- end- drelhonereoprefaitblssobecelafiory 3. tupiast & GsIcs> CBsRSCtively,

Pfe]?a%?}} D&oR 0L tuRSr. Lﬁa@}_%gﬁq{aeirfg d ﬁﬂ@%@ ekpredsiFPRABEAS can be
er n n

RS PY StRBREASHES KGTE PR HTEE. G0 P RBb By Fion is
Ixﬁed«s&f‘ﬂdaﬁ‘»snmgﬂ ohua@obisgchahichb(IH@udaectioprpACHas, vib)PCR-based
ﬁecklo Opthgcggr\égﬁqmggg??whonas/ Burkitt's | yrrphorra

i'ng en S Iynphona spor adi c
Bur kKitt's | ynphoma and Non-Burkitt's | ynphona)c)
ribregiermal“ CR3Rexprempeorraser( iapebeddiertin asfers 4 al sancatripivhigh the
f&ﬂ@er%eﬂ@hlowl %Eﬁ Mﬂﬁ%s(gl')@@ﬁ gt ﬁfih' @Dm‘%i r@s|51|ng cancer
i sS no na e B ce
IW%Hﬁmgﬁr g}??d“gg’l léﬁ‘iwﬁ ﬂ)éF JVmR O%Yé‘ﬁé W%ﬁoﬁﬂ‘ﬁ cagger, non small
et ltﬁlgCeNBCLyrfﬁhOeﬁ‘B Hrdiithioloalyiolar gl Cehd dayogphdrme cancer,
(rPEtsal Rl SR cp el cAREer RThER ok kA PARRBL A Hraocular
Fmelnamxyla,l\xlatdmascamaﬂ, 0821@;1 ¢anI§9mp¢¢€ﬁlraancmgﬂ@@é@f thecanal region,
&Eg&m?:aﬁ&lr n%Qsﬁ‘fly Bnte! 'wMWQH&?) b@asth%hﬁdér,cﬁtérme cancer,

ema ytic | enstro
rﬁ&é@%@ﬂé@ﬁ%eﬁé‘}ﬁwn h@eaéawqwﬂ%eyﬁ%nft@u%ﬁ?%moma of the
(Abky, cafdifi b 6f ﬂ]}é%@ﬂﬁﬁalrﬁnbmukﬁmeavlﬂ@, Blodgkifml Disease, cancer

LSS5y RIS Py B SEH, LRSS e
mpetanH, the‘rLHylrmlpllﬁndy edrgrppf ﬁieagmihypghgaqlq, chb@glofmesadrenal
gg%_ﬁﬁogﬁcoﬁ%ﬁ%geisggagaxcmﬁf 2P EXPLERSE DO URAPGSE!, PrSstate
cancer, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, mesothelioma, hepatocellular cancer, biliary cancer,
neoplasms of the central nervous system (CNS), spinal axis tumors, brain stem
glioma, glioblastoma multiforme, astrocytomas, schwanomas, ependymonas,
medulloblastomas, meningiomas, squamous cell carcinomas, pituitary adenoma,
including refractory versions of any of the above cancers, or a combination of one

or more of the above cancers.

Preferably CD20 expressing cancer as used herein refers to lymphomas (preferably
B-Cell Non-Hodgkin’s lymphomas (NHL)) and lymphocytic leukemias. 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)
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| ynphomas (NHL). Especially the CD20 expressing cancer
is a Mantle cell |ynphoma (MCL), acute |ynphocytic

wo eakomsal (ALL), chronic | ynphocytic | eukem a PQI/EP2008/008635

B-cell diffuse large cell |ynphoma (DLCL), Burkitt's
| ynphoma, hairy cell |eukemg _follicular |ynphom,
mul tiple nyel oma, marginal zone | ynphoma, post
transpl ant | ynphoproliferative disorder (PTLD), HV

@%Qﬁgﬁgfﬂn%;@mmas (Vm&ﬁn &{tgambaam&ggﬁl £241¢/B &8My@phoma
. rm In as us
ot s aishrigied LUPRBTR SBu7 Ne R M. géﬂlé%fﬂwgpmne B

adell Q)r’lhﬁhdnﬂl ant r!;glebld ﬂnﬁglﬂi;ﬂlaoﬁf Q@ﬁlﬁﬁﬁn@f d) ™Mantle cell lymphoma

O D) Srg o0 TraB R inthofiePRE] Sk el 6 g Rom

oD pIffusec Migéd Ceil nL)anplaszanimm"ﬁheblamcrnL'ympbame rPtrimary

?I%[e&'i%?tﬁ\aheﬁedenl L%rlngpq‘r%% tmgwcgrﬁnkn@;k&ghsgy mfn%;lﬁ.a,t B-Cell

of tr treatin

dpyrmp}g)r@qjuﬂ vkdigneell Wﬁbﬁnﬁ‘p @ i ) dymphocytig rly@gbwﬁpe waldenstrom’s
%a&%globglﬁ@ern%a,t R) aciRk AGREHEE O WIS §ARL), adkrb @B Iy RBhocytic

|s desi 9&1@ o r dBceP}g{ng Id}fpmg g%ﬁf@@’t goﬁli}eprolymphocync

Slyﬂlﬁﬁnﬂﬁsl)of)laamﬁ ad’&ﬁeﬁeopla‘&m’mtpm&aofellt ryaloinitg " mahiple myetoma,
roI %nl,sv 3 di sorder does not necessarily

n@ot her
5%“1% at’l)l ENCS €819 s or other disorder w 1, in

fact, be elim nat ed, that the nunber of cells or
dMeor derefevdblly  then GOROt expressirgiu@acer or a hBrCellnNon-Hodgkin’s

SIZH%EQHES o(fNI@L a@s?)@&alﬂr tRd I’@Z@'e&ﬁf g Wahéer isnafﬁﬁhtle cell

[l evi at ed nmet h o tre ancer vv|
pEmpbPFgy M%véﬁuw Yﬁn%chm& |? Mt Lg’f E{%’éfeéxmp ocytic
bldtikemtia TLLYIBLEA] ﬁlﬁ@seﬁhﬂg&c&ﬂl lfﬁﬂnﬁhaﬂhy (DLELeSBurt € thmphoma,

ur.vi v ect a |ent nevert hel ess
o] JSRRee FalcBe DR B Tl HEPRE Ghireinal one
altympthnmanestttems]slaht:kym;;dwpmlsftmavq dnorder (PTLD), HIV associated

PR a8 i AR

i nhi bitor as ope si efor | ation .or se arate .
f bheriAreEy |terdsng TR fifink8 ?Sa?‘ihéﬁ”léf’aw te &ans TEVEIsing,
Sélfé\ﬂahﬂ%ﬂﬂh&ltﬁfg t&‘ae@u@gﬁssaﬂf ¢rrprevdnln1ag @ﬂﬂepartwnyzbetanpletely,

f
{ elg{e,(ré g%ﬁlt”gogsi’ H{ﬂuf IHS%EF e@ oerxoggﬁr ctaﬂcer caBsuclﬁ S)r neog:lasglc cells

amtd pattene She Saindl " trqapaent] aanteld heBd0, writss bduywae dldscaut@i refers
%lth%aét%l?ltljaﬁt?r&r are co-adm ni stered either

si nul taneou or sequentially (e.g. via an

i ntravenous (i.v.) through a continuous inf s one
f bhe e é‘n@‘?”gjlﬁéyp fAratiag et farayvya: Woen @Rel FO» éor example,

| Rl FeBdrs tOTa phRe®bk-d EditbdbE @EtidrS that is designed to reduce or
eliminate the number of cancer cells in a patient, or to alleviate the symptoms of a
cancer. "A method of treating” cancer or another proliferative disorder does not
necessarily mean that the cancer cells or other disorder will, in fact, be eliminated,
that the number of cells or disorder will, in fact, be reduced, or that the symptoms
of a cancer or other disorder will, in fact, be alleviated. Often, a method of treating
cancer will be performed even with a low likelihood of success, but which, given the
medical history and estimated survival expectancy of a patient, is nevertheless
deemed to induce an overall beneficial course of action. The terms “co-
administration” or “co-administering ” refer to the administration of said type 11

anti-CD20 antibody and said Bcl-2 inhibitor as one single formulation or as two
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adm nistered orally). When both therapeutic agents are
co-adm ni stered sequentially the dose is adm nistered

we@piobes9sen t he same day in two separate PCT/EP2008/008635

adm ni strations, or one of the agents is adm ni stered
on day 1 and the second is ceadm nistered on day 2 to
day 7, preferably on day 2 to 4. Thus the term
"sequentially" means within 7 days after the dose of

s@&arﬁﬂerfﬁﬁmé‘lgﬁb&o@}ie c@faﬁfrﬁﬁ1§@£Noﬂ\tinmékln41uﬁ@ﬂe%u§5¥ Sdqulhal in

first ody; .and.the term
SR pf%ewh%rryl DrelasiLY aher 6 8 dife pefin Wi bogh (g all) active
af‘g@nt@dmnﬂltSﬁdoakllyoékert\MHeﬁk baspged dcﬁvitiae $ad ndypa dihcati-CD20

do f th l. | CD20 d

AR apd daish BRF, o RO 2 Rt Y S M RReofly or
eneqthmmaliy)(eglmlmamrﬁraardnsmmmvt)athsmgblayqontlfnuphsamfusmn (one for
t&?%hﬂﬁg@kgy%g\%nk&llg%e%l: 'tlﬁat Eclfffnmw} g{: WS B thhibitor is

Itor Is
aamlmssqred eorallyly. Vehesy ybathy dherapeytisi ragertay agsdca-ydainigtered
a3 uen@@ﬂg tH@tgo@@%/ a&ﬁnﬁﬁ@?eﬁ' SitiRk &sh QNeersé/rnWQﬁ 1nOfwd Réparate
e e S S 8 oo
Se&‘lnﬁmﬁt@lrd:ﬁﬁin dhpt2 tdhelagnt, bmﬁuelslyadsre dagin? nos#.eads tthe term
Ln a th eu |l
( 8Fq|£e|nh,ﬁlf means W hlll\‘l/ gircgep s alt ?1 V\%osg (‘?f?e {i?\:? ar?t'@oléﬁt preTferably
twichines pwtaﬂ\fre tlmeodtpﬁ@mfdho rﬁrﬁmﬂbubnéx,l acmd tlhh derny‘$imultaneously”
ehifst ot & Qérﬁé qgﬁga'h'hgrtexg@sd' ERLAMBRAPIRE” OFitR Itekpceﬁv'@@) the

system ani ma human that is bei
Bgisimener doseelehe B hAN TRRACHINPAgR ERH ek eypightofior mean
Chb tHel ﬁﬁ}ntéﬂaﬂc@@%@kaﬂfbecﬁﬂ@ﬂ biddi fisdetc@nsigfultaAdahsly, if the

CD20 t d d d Bcl i-nhi bj L
ke Fhisaproorrant o Sacrto Rl Mty SRahBBU iphibitor
tiype. edpaditesd egerdey firage, thixdidalitandeype ) aatieCD20 antibody is
Cocﬁ'ﬁim e%]d oi.ve ewé)eﬁt | gt t}Qeerzgalerngﬁgeeddo@&d drdeco- ac(ijmmlstered

I sease or condition being treat
saqderttgaﬁb enthera\ﬂlttlpm@mz@r athimesdgrabdayssai d Bel - 2
inhibitor are suitably co-adm nistered to the patient

afe Qnﬁ’elf—é\li@er@rtfﬁvetheaalﬁﬂfdd&% ﬁlfe hamatisertsto RapepddieAy in a
t he

a d severity, about .
/ lgberlaBeust%glﬁbF tlt’% aaqou@ SHﬂP g)e?ta ftl\f§az?r80ltu§}pg W:E?Ch is the
aa'lhd)urﬁlbff(fheampebnﬁycoambLibnl'g)r/ck)glbhrmt@ﬁ(lhatg'ﬁlll ghc(letlg biological or
1 i nhi bi |
0P AR LR Bk Tl P PR Bl o o
Usqah@Epazﬁeeln@“aﬂ fquhf@ dertpmorsatherdlisifians i ntr avenous
the initial infusion tinme for said type Il anti-CD20

The amount of co-administration of said type 11 anti-CD20 antibody and said Bcl-2
inhibitor and the timing of co-administration will depend on the type (species,
gender, age, weight, etc.) and condition of the patient being treated and the severity
of the disease or condition being treated. Said type II anti-CD20 antibody and said
Bcl-2 inhibitor are suitably co-administered to the patient at one time or over a
series of treatments. Depending on the type and severity of the disease, about
1 pg /kg to 50 mg/kg (e.g. 0.1-20 mg/kg) of said type II anti-CD20 antibody and
1 mg /kg to 200 mg/kg (e.g. 10-150 mg/kg) of said Bcl-2 inhibitor is an initial
candidate dosage for co-administration of both drugs to the patient. If the
administration is intravenous the initial infusion time for said type II anti-CD20

antibody or said Bcl-2 inhibitor may be longer than subsequent infusion times, for
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anti body or said Bcl-2 inhibitor may be | onger than
subsequent infusion tinmes, forinstance approxi mately

wOoossmstes for the initial infusion, and apprPXi/EP106$/§08635

30 minutes for subsequent infusions (if the initial
infusion is well tolerated). Jhe preferred dosage of
said type Il anti-CD20 anti body will be in the range
from about 0.05ny/ kg to about 30ng/kg. Thus, one or

Wﬁgtgnéoa?‘p?oﬂfrlawg@ ngﬁfégéfgﬁgleﬁn?fmﬂfgsaoﬁ :Ql?ﬂgéﬂfﬂemﬂr{hely 30
| 1.0N ereo
o5 [PF QOEFRUNE ‘6‘?‘[ %gttbee‘ﬁft‘a ’Fl“f\é“%‘? @f“é‘*ﬁr Blziratﬁ?fﬁage

of said Bcl - 2 inhibitor will be in the range from 20
Mo e prefedred ivisige 11 Qnig/ trpe [1RapieGDR2Ogntibodyheilldre intthe raqge from

(SHRSE BB e ot SmallS $hhs ofkdr @Bt A8l ot ke,
Omglkgnhl)mg‘(kg; lotmg’kgi@saigelgékgj otrrvenyacomhnmmomatﬂmnf) may be
'ﬁ)hgcg‘gin?st&ted p’aa?%h . B g%r%é@@@%g@ﬁe it ﬁél%niﬁmmr “Sll be

Sa sald anti -

aft qh@daygmﬁymb?eo aeaﬂkg] ifs@éwdlf?@ng/kge\}%ﬁpﬁn@ﬁé anotherpre ghe type
\é§ %ﬁes%d@ﬂ'age E%Gélghz étehlahatc@ﬁdmutdeehea et Sﬁ@bﬁdhe type of
[ [ ev
LEDBD, iRty b e e it s dofeseoathahe LGRnfiration
a&&htdulst)ﬁfa&ﬂantl EDIOpqlnelbed)r edn diffro dione e, ddshge of Bcl 2 inhibitor.
Edltﬁasal nh%[?ﬁie{rﬁlbodgrmﬁrb%\ég hlrs]tgre?ir é%%i&'oﬂg to three weeks

ast asi S em na

smdf wid Bd-Z inbihiom2oapkprdesnisigredalad g or evrne 2hedi d@am‘m initial

gHéeﬁdJaldu‘fgo [0k d)CF RN Ib} Nened WrakdoP8 18{ves UdosksY hayotalso be
a patient, increasing the progression free

injsaredt such a patient, increasing the duration of
response resulting in a statisticall y significant and
CM Nipedirrad erabodinght| the mpdicsansnts oefill Her presattag or reducing

S%a?tggls A% Ifrer?\l:egr glasre\krl)ﬁ/l\x}ahoen S}é r sauchog é)aftlteﬁy rs\ﬂff%f%ga tfrom CD20
o¢xPr®snpg> nwer (Theangshiefraent eﬂuseﬁcﬁé@”l lmétmsmg the dveaiianaefesgrvival

fyl 8R4 NHe tH6arke aigal i 6F re
G SR8 g6y, RECSARL T IOLCORIEIRE SRNAILD Sudl @4in

aagientiBh dhe SLRRioncgf Gegnse, et ﬁ%raa,a@aftrfef]wgnlﬁcam and
aﬂirincaﬂ@ﬁﬁ&efm@&ﬁirﬁprd@ém@@ﬂbﬁ URélardateat pﬁidﬂx&ﬂﬁE‘mE:hsﬁred by the

ects such agent s
i< et TR o SAED e T pftppt Sfitatich of
cmu@matlmmpxtefee&drmnﬁocbmemml& exgicassithg usefnkclor mc&;@ﬂﬁhﬂg the
nufg&’% gﬁ %@Ub%flpllt}’en‘?sr esent in combination in
re e

nts 1h ective for the purpose intended.

In the context of this invention, additional other cytotoxic, chemotherapeutic or
anti-cancer agents, or compounds that enhance the effects of such agents (e.g.
cytokines) may be used in the type Il anti-CD20 antibody and Bcl-2 inhibitor
combination treatment of CD20 expressing cancer. Such molecules are suitably
present in combination in amounts that are effective for the purpose intended.
Preferably the type II anti-CD20 antibody and Bcl-2 inhibitor combination
treatment is used without such additional cytotoxic, chemotherapeutic or anti-

cancer agents, or compounds that enhance the effects of such agents.

Such agents include, for example: alkylating agents or agents with an alkylating
action, such as cyclophosphamide (CTX; e.g. cytoxan®), chlorambucil (CHL; e.g.

leukeran®), cisplatin (CisP; e.g. platinol®) busulfan (e.g. myleran®), melphalan,
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Preferably the type Il anti-CD20 anti body and Bcl -2
i nhi bitor conbination treatnent is used wi thout such

waodavoismal cytot oxi c, chenotherapeutic or antPCT/EPZNES/008635

agents, or compounds that enhance the effects of such
agents. Such agents include, 25¥_or exanpl e: al kyl ati ng
agents or agents with an al kylating action, such as

cycl ophospham de (CTX; e.g. Cytoxan(r)), chloranbucil
(&Hlnust%eg(B I@Uke&?&?(c{z})}oa&'ﬁi@ll@ie‘n@m@l@rrﬁﬁe (‘BEME), mitomycin C,

pl atlno eran(r

redothg 1 léfﬁ @érmﬁ pliigs (SBéi\IE}j r%'iq%eﬁetsz(MP&X gtoposide (VP16; e.g.
tvepedid®), @ngerhpidbiné [EMP), mth@agtﬁhme%m})d citagablriek@ara-C),

- et a h t at
o B, aB ey BE B RSB Rer bt (RTIG and e
(lﬂd\iP)antlﬁrotlbﬂ caduaniangngrffé , D cjvxarabicine (DXRaeg) adriamycin®),

aun% Jb%“:l 38 LBI.PF‘A%SCFTH) blg&%ﬁgg Bm?(t'ﬂk §r§ %Lgd l?éqlk%dﬂﬂlﬁx)ds, such

acar azln
aa@tvnn@nglkalnnds suctorovimstigtine (M, vmb@stla@randnshe liker 3nd other
dﬁﬂﬂ%@blagérﬁs (&%Hfh@%‘éhﬁ)(el (! & URGE)Nandiph Ot AEY ClleAvAREs, the

the |1 ke; Kal oi ch s V|nca IkaI0|d such as
VEYHRSHAtiSt "P%‘?éts( %R?COYU‘F(H&I exams apeng | %ﬁddecadron@)

Oiride Eoﬂi&bétbﬂdﬁﬂ%r SLﬁ:ﬁeiH predﬁﬂs@he aﬁucﬂaﬁidet &)Q@fne( ﬁxh(jbltors such as
i vatives

t d
Rt okdy BRBRERTH dsPREne SRS Ui BhalHielited (p in and
eotger ftdic atidoder{vajiyesanod conildrc dseese @ndslrscp,rc;tgeag The following

i H&' %QJI}:’astU%leee@dd%se &aépsnalnggm ogﬁnfsm qeg. cthyol®),

am no acid ep et I Ng enzynes such
&ﬂﬁ’@b’ﬁ&se meddargdrminand @itResent ol musiggfly  streptozocin,

Bbéﬁhﬁﬁnd@ﬁﬂn@tﬂk llecNuh H&f&ﬁbl@;‘ﬁtliﬁot(@%r d@@l@f)‘tg%matabme
TG oI I'o ngw% lﬂ?é ga Iso usqu as adﬂ)
Greamrariy fueerhicd e (o HAdme Ao REd R ] Ritomycin,

naedetaqelet(ogm neotlerd®)r (xgéenlellkﬁﬂ; acapoplstin,epixaliplatin, cladribine,

C a%'a QB8R 88“?19 91 LPIHH&%E%; el()(l:xgéwx'y g%ﬁﬁh ?!?.’)nisld?héc‘.rPQSN%)

dﬂmmdum dudarabipe, n(f@sfagmdgandn (myspa, ipteséapn Aetaninterferon

%Mt&an%ﬁ@ tt@%ﬁécaﬁ Sefprolid %e%@ﬁﬂd],) thelpRAI9€ Sh&¥k tBpurine,
bopl atin, oxaliplatin, cladribine, ca t ot heci n

gpicamyci; ¢ irrﬁg:ttggzanyegamarg@saf ORSPIOSRHThy | PIRCRIBIBPhe Bfipmycin,
(t2hRifen,f |tonipodide, neestdladicey, aﬂhlﬁgixanﬁrfeOSﬂﬁGﬂeﬁaﬁ uracil mustard,

aru t al pha
n)(l{]gsggﬂ?er ocﬁléorawggg rg%rab?eu ¢ a'pe | anpl 8155(? Pboclypand Bcl-2
nigh it anmbnetloapteapmmt mmsecpmtbawwpm addmomtl agents.
pegaspar gase, pentostatin, pipobroman, plicanycin,

l'i@)ﬂsée& tﬁee@hgﬁﬁ(ﬁcd%ndtﬁﬁtcgh&?t fts H&'clqgé@r&bﬂ'@e as well as
t hi ot epa, ur aclt | rmustar d vi nor el bi ne, ﬁﬂj‘)a uci.|

PHYTRED afswa;t/wf fersetypecifit agHeancepSisantkeL msasf"h ic fhgbitors in

chemotherapeutic regimens is generally well characterized in the cancer therapy

arts, and their use herein falls under the same considerations for monitoring
tolerance and effectiveness and for controlling administration routes and dosages,
with some adjustments. For example, the actual dosages of the cytotoxic agents may
vary depending upon the patient's cultured cell response determined by using
histoculture methods. Generally, the dosage will be reduced compared to the

amount used in the absence of additional other agents.

Typical dosages of an effective cytotoxic agent can be in the ranges recommended

by the manufacturer, and where indicated by in vitro responses or responses in
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i nhibitor conbination treatnent is used w thout such
addi tional agents. The use of the cytotoxic and

w@niovoseer agents descri bed above as wel | as PCT/EP2008/008635

antiproliferative target-specific anticancer drugs
i ke protein kinase inhibi tp?]és_i n chenot herapeutic
reginens is generally well characterized in the cancer
therapy arts, and their use herein falls under the
SARal QRSAIET &fn' RS rdddted ™My WPr kd)hbodt ESRNGed@NEf magnitude
effecti veness and f,?r control [ing ad istration, .
roncaration rsmy. This, thesastial 49 "ge 1HHb leRendpgpon the judgment
eofa e @hy%ﬁ&,ameu%nﬂﬁSﬂgﬁS tiaf phtientCyhat thei effegedess of the

var ependi ng, upon the. patient'.s cul tyred .cell
Btsbhile R e CBRe & KRR SPRiRpEH SRS RufEr cultured
Genlégrah!t yellst brehisalyeredi tissud sampleucte thecespansedobssryelan the
%H%ialig'gﬁniaﬁ‘nkﬁ sabsence of additional other agents.

[

dosages of an effective cytotoxic agent can be
in the ranges recomended by the manufacturer, and
witethe cPREEat Bes iyentipny g edfets parues obionigap srigion may be
| BdAédTBLt SR8} 8 ragidPhdiehacaditaEhabbelfted n aB@itonabahe type 11
n or anount.

order._qf nitu ncentrati T, th .
P2 SRR B R e et HeatBi Dt SFCDpp iFessing
phayisérc iThn,sotifve afandiatiboranfbet dithepattesnat or ameriahéo the patient

?li)]efir\%c {riee\lltg@.e\ﬁ/%ex? fthé H)%r&!]ﬁ re?&frﬂatl it(? tlliﬂreE J}%Jltﬁﬁ? %:Lzr its I1§0wn as

ro responsiveness 0O e primary cultured’
nexitérgalayeanc eidiagioortherapy 6BRIRT 4 r"éﬁeft thesgures pfpsndiatiey istipkernal

r @SR EEn O RRE (réfitheh i Hifle @BPIAPIHeADS (BT).NRAAiIFRESE Stoms for
I n the cont ext oLiS't his inventi onl tive u
[

, , an_effec a t
oFSeiiBriPg FRRJOHRS BiSTBYFTHEY) BB DEAFFS e fioh DendiPBPp BFluding, but
r a6t qrahasﬁwa@,euadia@t dEBﬁénb@ﬂJSﬁdihiuﬂ-Edeietrh@itiﬁrﬁ-ltlh& gold-198,
type anti - ntibo and -2 .nhibjtor, . ..
cSRlrede FORP Tl R 7 B0 e e G g, gy 11 1
sdur pessifle tadibat therarsiodpaevidi suvbrradicaetiveasotopes. ireferahly the
;&PE NE a ﬁicgﬁ apﬁb&gf Hcﬁ@tcﬁg 'i{lﬂ\!]}gﬁgr LORbIRAYUbA Grdatment is used

ternal to the patient, t rapy i s known as
exitbewabclhwaimingdiationn t her apy (EBRT). Wien the
source of radiation is internal to the patient, the

t ReHAtERNthetapy 62d dt@itabd aedyridnefcrRynr&hihg uRededdsdé bivi@operable
at ons fogl/ uge in the conf ext g‘ifl thf’tshi nvbenti on can bg. G
LRy aBtief Srphate it TRRioye RIS hpHIEER A FR Biacion
r theiapin has be¢ruenniBed mithdihemol82P3pya Redin o the@apty, is based on the
gol: d-: 141 - LG - t i . X .

BB iy SRR ubs g 8RBV ol FERME Lbd il desult in the dearh
pofs sipmpductize |cglhein brEh dpmppeay marel diseuest Abe Jadiptiere dosage

| 2RIrRRES. geReRfIfdRRA tM&rms of radiation absorbed dose (Gy), time and
fractionation, and must be carefully defined by the oncologist. The amount of
radiation a patient receives will depend on various considerations, but the two most
important are the location of the tumor in relation to other critical structures or
organs of the body, and the extent to which the tumor has spread. A typical course
of treatment for a patient undergoing radiation therapy will be a treatment schedule
over a 1 to 6 week period, with a total dose of between 10 and 80 Gy administered
to the patient in a single daily fraction of about 1.8 to 2.0 Gy, 5 days a week. In a
preferred embodiment of this invention there is synergy when tumors in human
patients are treated with the combination treatment of the invention and radiation.

In other words, the inhibition of tumor growth by means of the agents comprising
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type Il anti-CD20 anti body and Bcl-2 inhibitor
conbi nation treatnent is used w thout such ionizing

WO awv/a¥dsen. Radi ation therapy is a standard trREE/RRIDS/008635

for controlling unresectable or inoperable tunors
and/or tunor netastases. |npspved results have been
seen when radiation therapy has been conbined with
chenot herapy. Radi ation therapy is based on the

Rthe tehiYigatidaabf e hrv@ﬁﬁ@n na¢hRdrced virhi étﬁﬁ@tﬂe% Qvith radiation,
oau

target are S i,n the . death . of {i
G B iioRsT <HFRIOMBFRERUE PEaTBGNC Bt PAr e of
deipagat ragitishnhérapigene| fo eyaraiglt, coathined ih & OH0023.

r adi ati on absor bed dose (Gy) time and fractionation,

aﬂg an%-%ﬁﬁ? ];H 1lg<¥dugs ré Qcﬁ?um{erteﬁ % 2 BQ&’%:{E ggcsbtrdmgqg known

recel
vracuhods ba dfsd vdapat ackmngnstrbuon taheb@lmom»sqorntwp@m @ﬁ!SIQﬂ @vera

c&‘%‘lo'dOCGP' A& b€ ihtdRfusédlar, ellﬁﬁhﬁ@?lt@)ﬁeapt hﬁftracerobrospmal

tical structures or. organs, of

eskbeHaneQysytEhartigaar, uﬁﬁasmaglalsmréaaat Acai{ yaweaﬂneratﬁ@gs or
OJubEﬁtﬁﬂéd'IE@HmﬁﬂEtrﬁld?%ﬂtﬁ@ﬁntﬂfbﬂl@ds@lﬂbr@@rﬁeddl ation
therapy will be a treatnment schedul e over a l1to6

2 RSE i s iRl B BerRar 8 nd g M uBinGRhocs
of.g.diyo uttrabeBouscadnidis@ptios adaybolas Weéw Cdnﬁmaom affesipe@ver a
RA MBAt tmlet hbgt Iﬂ\/ﬁ%saﬂag h%ﬁﬁ'af)élt&(&?r g}ﬁt%%brospmal

t'unors i'n human nts are freate w t
CORBRIAREIUSN Wréaftrﬁélﬂt“»oﬂnttf%“?‘ﬁ%)enﬂtféfhe&ﬂd ?radp%ff)r%nfoutes

|I@1t1‘3§/$}ﬁfus,\/\@ﬁ@§wtar{ebﬁs | dHhioRdlt hdin®tratidADS GROVBAM-2bYhhibitors is
ﬁf the agents conprisingthe conbi nation of the

|1?f\‘? ﬁ'te on is enhanced when conbined with radiation,

optionally with additional chenotherapeutic or

a"ﬁhm' inaercem faghat sompPagea rlkiteosipoisingdj typeah tantigelP 2@ ambody and

ee{rﬁp BSS?I ?Jtﬁ/e a% é{)@xﬁg}% bu‘fé\ﬂ@h "f’xlthFr‘lgen't Bf M Q\Q@gl?fr from

ant 1 es areamn steredtoa
rmlq expEessingi vgcero IR owrriereech smbodigient.nihe Ak ofginers may

aghipihe} %rﬁ%béﬂaﬁ%a@uﬂeﬂb}ﬁlcwptiﬂe éh@ﬂ&ﬂ THO W nhd¥f fuitheninclude a

?%ferglgggﬁ?er{tgw is prﬁ?e %h;]é}f{té) %n%gfratesagsgmnghceo&ﬁgner The kit

i by éardidriicdihde 2 phakagampsaovbmiprisiog printedainbreealons direesng the
! nter %p 25 Rbided %%?%énqg@%%ﬁetﬂgmf@ o E:b%'eQ e?gméapa%cer disease,
anti'b D's

I nhi bi ors
amfemléteBe@%lU&Olaeratglkélearpb@mﬂl Néﬁt)o known net hods,

e.g. by intravenous adm nistration as a bolus or by

CoRd '@Hﬁus?dcﬁﬁgtshﬁferV@Efef% RET iMeubiorsi Uﬁstoﬂ&irlly mcluded in
i ntranmus i nt raper toneal , int nacer obros]o

commercial packages of therapeutic products, which may inclu de 1nformat10n
about the indications, usage, dosage, administration, contraindications and/or

warnings concerning the use of such therapeutic products.

In a preferred embodiment, the article of manufacture containers may further
include a pharmaceutically acceptable carrier. The article of manufacture may
further include a sterile diluent, which is preferably stored in a separate additional

container.

As used herein, a "pharmaceutically acceptable carrier” is intended to include any
and all material compatible with pharmaceutical administration including solvents,

dispersion media, coatings, antibacterial and antifungal agents, isotonic and
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subcut aneous, intra-articular, intrasynovial,
intrathecal, or peroral routes. |ntravenous,

weoienimmeous or oral adm nistrati on of the BcPEREP2008/008635

inhibitors is preferred. The invention further
conprises a kit conprising ayjype Il anti-CD20

anti body and an anti-Bcl-2 active agent for the
conmbi nation treatnment of a patient suffering froma

(IR0 PRI AT RESA}adeARC BAd otHer andtbR{1 kA @ doRPBOsU s ®Mpatiblewith
kit contaj nlers may further include a pharmaceuti cal I¥
RCEPSIER ASPHNBfratioh PR TRSRIAT A APKEPTT OO Belgmeia of agent
Sib @i doingpatibleueith theniitied compourd eusahhstest iarthe compasitions of the
separ.at e .addi ti on coptainer. The kit may funrther
e 4 DRl o R Rg™st Abghd "R atso be
i ins¢npocitedimso thercoatposigionhe use of the conbi ned

treatment as a method for a CD20 expressing cancer
dm%a@fh%@e RELESHFRIYoR: B- Cel | Non-Hodgkin' s | ynphoma

(NHL) . 'H1e term "package insert" refers to

instructions customarily includ in commer,ci al .
paracEgeR:tistl copospont ica b 89@&63%%9%8%9*% tyRg Yquti-CD20
| dHftdolRt dnora BigU infi IB21-2nghtivat 4gens acdisdigg, toddsiadevention with
a}g}r? ni st ratli on, ctoglt rai ndi cati ons .and/ or \ﬁartni Ngs  tarch
CRIHERPHTING Oh A CERB™ 61 POTRAA T Wt aP Rt & by 6aURTs T H " ©F
pdezfvetives dthereo & dialve steari¢ heidardri i€k ealesf amdamhef fk¢ gare be used, for
C [ S YL i u [ I :
DRI s TR caltr TG ey, R PRRERGEHCD 324 Hard goatine
feapsHes Spiehlesarrisrsdorsolf gelaine@psulesgipdar pamplerveggshls oils,

St legtaisNsethi SBRA LAY ﬁqadidllbél'y&m ahd eRMik@i Dependhify &1 B nature of
_h&}rFel n, abégitplar maceuti cal |y accept abbe carrier”, i
[

S
ST YRS AP AE PO FATTIEY A GORFYermiUaHY sfauisiathe Fase of soft
weldinghapsmese Siitabdd caeintsios theapriodnctiancoilsl utgpns andeptups are,

di sper.si [ oat I ' hal: . .
R BRSPS BB SO B bl gl srries for
agenvstorgndrepfdresxamplee natard oahdrdeopp ol daxese fasas¢bi-bquid or

V\ﬂicg/d}dggggmgg@ﬁg @&l adm nistration. Except insofar as
any conventional media or agent is inconpatible with

the active conmpound, use thereof in the conpositions
ofhd¢ hehamventti@h icempositiempl edred. mSupyireneontainy presdryagives,

Cmm¢§, %ﬁ%llﬂ%ﬁ? Q;@M.—,{%CQ‘{ Riat @rgul!sfﬁ%& t E‘v@eeteners, colorants,

conposi trons.  Phar maceut’i cal Conpositions: .
Firyerrte utalte dpr coppesithe gisaosisnPsesupt iifeey mysking agents or

PARRERhBIThEEahMRS cbhtadhitilt §ééOtherapeutically valuable substances.

One embodiment of the invention is pharmaceutical composition comprising both
said type II anti-CD20 antibody and said anti-Bcl-2 active agent, in particular for

use in CD20 expressing cancer.

Said pharmaceutical composition may further comprise one or more

pharmaceutically acceptable carriers.

The present invention further provides a pharmaceutical composition, in particular
for use in cancer, comprising (i) an effective first amount of a type II anti-CD20
antibody , and (ii) an effective second amount of an anti-Bcl-2 active agent. Such
composition optionally comprises pharmaceutically acceptable carriers and / or

excipients.
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anti body and/or the anti-Bcl-2 active agent accordi ng
to this invention with pharmaceutically acceptable,

WO p@PQ#sIC or organic carriers. Lactose, corn BCHEPIW08008635

derivatives thereof, talc, stearic acids or it's salts
and the |ike can be used, foggexanple, as such

carriers for tablets, coated tablets, dragees and hard
gel atine capsules. Suitable carriers for soft gelatine

Cﬂﬁ?hﬁ'a@@ut@ﬁleﬁorﬁﬁ’émt?di@r@ the %QQI ahtiecpbd SannW)eSlone used in
fats,. sem - idand | yol s agdt e

s SR P R VTP A BieP ¥ o e Dfgrixing an

Czﬂd"dbbdy shaarrfg tﬂto%siﬁeﬁ dég&éﬁﬂdfypdr&ﬂuwftbdopti'brfah@haﬂﬁﬁemﬁcally
‘}CS%R}%?G[F S%rrlg?s, gg B]Fli’ltar?g ga:l:)éhzg ys r@?ﬁca}rgrtlgrel's harma)l(ceuF fal Sciences

V\kﬁtbredltpm y@dok,, AgEgc €r98D)), Ve gbt dbine i lyolaknlizetdhbrmumons or

Salqutegp% ?olﬁéﬁ{sl Ace éyggd’le %Hﬁ%)sc"etxgi'bi ?-%s %'}estabfllﬁ)fe mnf%rﬁomc to
nat ur a ar den I's, waxes ui d

| tegigriea s thoHasagescndrronreritgationy émplwdm'@éum eéﬂ buffers such as

ﬁét@' aftgteCand oM EQYSic a6idd! ﬁitfbxﬂfaﬁﬁsefn\éﬁfdhdge%corblc acid
zers, stabilj zeréH wet tin

o SPHhERETe sssrERS. Cbel dianteeyiveruheasn sppgnium
f@ﬂoﬂc&f ylhlganﬁehboxﬁlﬁm)t t}doﬁdes $ighealkdnifiherchlorides k bagzethonium
a%ﬁorlc?ef H@F%Ogéhotxf al? nzvl q%oll a%u% S%e&soputcﬁl & n§ettf1)Ll|or propyl
epdvalztinrectechdl; tra@oncmpésntcydnhqxsn@ha?r navemh cailld m-cresol); 1

CABRESILE 'V%’gh@qm% 'tﬁdrﬂgbmt tb $@§1&betsy %) &pt?d?e's' pldelfls, such as

ant 1 bod sald anti-Bcl -2 act]ve. a ﬁ?
PEFYTC arnua’ogela% Ph iompBnesinuisi hYdoR fisr polsgnegs such as

PR pyﬂrd)li‘c&ineCQﬁﬂ@deds@ﬁcHTﬁy I¥ it @Rﬂtarﬁﬂl@pd’sgl&agﬂﬁ chigidine,

e har ceutical | a
i ?{6%‘% off X7 ‘{ehlerf‘oﬂ?%v%aélg %ﬁ%ﬁ:ﬁgg&l&? irag%l otheér car%o%yérates
cioipd&igt glomgsei mapaode) ouldaxtrrfns;r chebgtingmgentacach as EDTA; sugars

gér?#? f 'E:gé%gse( 'rx)akr)lﬂgoleftxfeﬁglgkevgr {Jr&%l ?a?fgfépltn rg %(glgg%ggné duch as
atpditms ometah eqmople Bt§| -zgachxpéotagwenqomrsk@@ﬁ%cené/@su fipprionic
ORtr faCf sl scle PWIEESS ™ phiew RBsR us '8 poly ARAeR! @RlE (PEG).
carriers and / or exclpi ent s. Phar maceut i cal
03|t|osofthet Oatbd I
R e s dam o 1] PR e ant AR, e (he Bel2
pindjidtoed démdsoorthge pharmadengcahrpraperiibo dyg. hiavisngllt themical
d o%%qgldg%g&?? 9& RETIAY W'AI?T 93! MAbrmulation could be e.g. the
ceutrcafl y accepta e carriers, exclpients or
stHlengZers (Rem ngton's Pharmaceut i caI Sci ences

soI u

a) Tablet Formulation (Wet Granulation):

Item | Ingredients mg/tablet

1. Compound of formula (I) | 5 25 100 500

2 Lactose Anhydrous DTG | 125 105 30 150

3 Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose | 30 30 30 150

5 Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure:

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.
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in the form of
or stabili zePGI/EP®08/008635
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conpositions of the anti-Bcl-2 active agent al one,

e.g. the Bcl-2 inhibitor, depend on their

PMan ifact@uing Pabceduepert i es; for small chem ca
cponp d su a 7 , one

fgr nu ?%rrrl]s g’gu n? 3bm% suftlg ﬁ‘?;?rqﬁ oW ﬁrgﬁgsa) Tabl et

Fbr mAd;t items ¢ ved 5 andmik rlm)QUtWBnuf acturing

Rgochghgoa%ungmgc#ggﬁs 1, 2, 3 and 4 and granul ate
wth purified water. 2 EXy the granul es at 500C. 3.

Pass the granules through suitable mlling equi pnent.
4In Aold furttiern Embodimenk of ghe tihveagioni that germeonirdsenappsgtions

= ol
6@%&&5%%?@@% S@%H sgpaé 'ngjnﬁﬁzlétgﬂns f(éfﬁs:a#f tg?e mn)E}g?DZO
fzmtlbggy Andhspid Bel-2 mhlbltor

The active ingredients may also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by interracial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly- (methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example,
liposomes, albumin microspheres, microemulsions, nano- particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's

Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped
articles, e.g. films, or microcapsules. Examples of sustained-release matrices include
(for
poly(vinylalcohol)), polylactides (US 3,773,919), copolymers of L-glutamic acid

polyesters, hydrogels example, poly(2-hydroxyethyl-methacrylate), or

and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable
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2. Add itens 4 and 5 and mx for 3 mnutes. 3. Fill
into a suitable capsule. In one further enbodi nent of

wo bmojoswsent i on t he pharnmaceuti cal conpositi onsSPCT/EP2008/008635

according to the invention are two separate

formul ations for said type [4;anti-CD20 anti body and
said Bcl-2 inhibitor. The actlve i ngredients nmay al so
be entrapped in m crocapsul es prepared, for exanple,

hycltfcoét‘?dﬂg}&t@élkoﬁhﬂ %ﬁﬂlyﬁiéﬁf s@th By tHeWLl@PR@Nl @lEIPIOTiTM (m)ectable
po I zall on X €., cellu

qaica?ﬁp et cﬁOBEPé’ﬁ%‘EIOéel i 2 érswco ﬁeﬁyﬁf@ ?M%wa euprolide
rdcetated apsitgods D- (-9 Splealrbxdluyyrid azidcol | oi dal dr ug

del i very systens (for exanple, |iposones, albumn
rq'}%:r%sl"gl ?ﬁtl%%f tgn bcrﬁ)s%HUtJorc' Iu? Q/f'\i Q&H%ist%%rhllﬁg%meaﬂgnle This is

edlbq ased»rosle&ﬂled hy lﬁétmtwglt tbmlghwmﬂm@iéreuw O‘eﬂmbé;@fil%n ces
16th edition, Osol, A Ed. (1980). Sustained-rel ease

PTIRPBF Rt oS el dh ﬁﬁt}%eﬂé'ﬁ/ﬂgs aSHeftaAl Rr Q}S@rﬂ?@aﬁﬁerﬁf of cancer,
sust ai nedr el ease, prep ar tians | e sem per
MRPPRTEEE @mlgarqrwgmarsa sl @%ﬂ?{ﬁ.‘e geggL (i Eeﬁg feqtiye first

adthd @Y a tye ICAnHD 2T astibade ; hid (ibenf dfetnefsesdiapgount of an

artigl e.g. films, or mcrocapsul es. Exanpl es of
@E’g?l'?sdcftlyeé?%egge matrices include polyesters,

hydrogel s (for exanple,

pﬂheypg,swdmwgmwrth@tm@mdw at mpthodr for the treatment of cancer,

cop o{!r}/sﬁ yelcﬁllllﬁgtk‘?in)g)to aRAbMLARNALST P trathfedt B ) effective first

ymers of Futam c_aci d
of Ryyrall @Pm@%} antibedy ; a%ﬁﬂé?&@bqf%aé‘tem%ﬁeamwof an
a&ﬁit,aaez adtieghg@abl el actic acid-glycolic acid
copol yners such as the LUPRON DEPOT(tn) (injectable

Clsd %QI‘%EHG§}&F lieprggsedeng' epreﬁ re{bl)f re;i1 go zgi)é{r%gn LEn&4! oq treatment

S USe
copoﬁ ner dn eupro
peitly Jc}Epe(H)anBl GHae @nyb@dyyf eg. amadentTwéfeflog ipina GLAPsexpoessing
b&ntE§ torl a‘ﬁZ &; P@afsle%darqw%éfewy PRufHR tin RESERULN & treatment

This is re acconplis [tration through
SYOLFGaf AT, (OF AtRTBH PRERBY a%%“onr Ae eb‘P%s‘éﬂ‘t"e‘feﬁ'\féﬁtt‘?rBh patient”
f dant 18y rélfélo‘t’d GO - Furi®t taﬁdmflgrpkf&mbw @ainialk sath Gandugs, cats,

(o d of h
e S R e e S

anti - CD20 anti body ; and (ii) an effective second
dRtuinyergfonafurthnt orBptise? adypd Mantigfeli2Q amiwdyfesdatireatment of

o(?l‘ﬁ?(‘i‘& Cp%sfngrcm&& iPESNb AT AWITR LR TEU - 2tbEvd dp8RL Ment

can

The invention further comprises a type 11 anti-CD20 antibody for the treatment of
a patient suffering from a CD20 expressing cancer in combination an anti-Bcl-2

active agent.

The invention further comprises a type II anti-CD20 antibody and an anti-Bcl-2

active agent for use in the treatment of CD20 expressing cancer .

The invention further comprises a type 1l anti-CD20 antibody and an anti-Bcl-2
active agent for use in the treatment of a patient suffering from a CD20 expressing

cancer.

Preferably said anti-Bcl-2 active agent is selected from Oblimersen, SPC-2996,
RTA-402, Gossypol, AT-101, Obatoclax mesylate, A-371191, A-385358, A-438744,
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conprising admnistering to a subject in need of such
treatnment (i) an effective first anmount of a type II

W@epA®B20 anti body ; and (ii) an effective seRCHEP2008/008635

anmount of an anti-Bcl-2 active agent. As used herein,
the term"patient" preferably,refers to a human in
need of treatnent with type Il anti-CD20 anti body (
e.g. a patient suffering from CD20 expressi hg cancer)

f BT 28Y, ATI100SEL- 1 {NBIL-ND3,6GR! 16f @3R! MethokyamEimyicin AgedA-14-1,
trea t r a precancerous
3%%%%‘{140%%‘?@?%&1) f%}méﬁc ??ﬂ C{%rz% "patient" can
al so refer to non-human ani nals, preferably mamal s
skreferabdy degmti-BdtSactiveragest, is k-2 potrsn bty irdnikeitor with an
(oL h&F‘PH& Al ﬁﬁtﬁnhlﬁ%’ ?cﬁfvhﬁrocf 5 drnI‘éFsEo algﬁ] Bcl-2 %rotein

furt her conprises ant
ttrleéltﬂgemhlb}forCDZ@réfﬁm%gSsﬁﬁ]ﬁ@eéaﬁ@@r G%sm@hbﬁn%i(PlonObatoclaX

\%E 1236 A6 d ABRGBY MBoRGSE Berably forh MENDE D ABT RSN
rlsesatypell ant’i - 0 anti'body for the

t ati.e suf fer froma .
&ﬁ%@é@ R At by Jis 2ot of Ticinding caparisies o
agppo oanRepl wtilefATQC-Nor tGEl-86pwprsaslesypa Hyqei-CD20 antibody
compa(rje:%go uxllrg d¥)f ?%dtpa(p&grgg Er%léeéeﬁnll)aggé\a{ﬁ é)g?jeghc}_sgﬁ more
|pw&mhlx)®;4ﬁ®ﬁ.15her conprises a type Il anti-CD20

anti body and an anti-Bcl-2 active agent for use in the

t Bt dBai Plypa 1IPAH-€ DL aHfib &1y 108 hfiaRizéd @EL%Q antibody.
expressing cancer. Prefer abI y said anti-Bcl-2 acti ve

%&Wg’? sl lT%’(i:?tﬁl a 5 nﬁg@yr}gggggg_g%aﬁrg@ﬁyd'&p’endem

Pc-eBBEBE)&Qtoékrcﬁ$$KED€CQBT 737 AT-10, BL-I1I, BL-193,

GX-15- 003, 2- Met hoxyanti mycin A3, HA- 14- 1, KF-67544,

R Li T VA 22

CHERARP A (] Bl cFer e, R S PRl pbom
MrN‘h{bltor vvlth an | C50 of the anti-Bcl-2 inhibitory
activity of 5 nMor less. Such Bcl-2 protein binding

| PiRieRiBIPSaid §ppTEiRi-aDly asebabiiea nidrealoGalssyibody.
AT-1d, Obatocl ax nesyl ate, ABT-263 and ABT 737, nore

i ef ??IF wdﬁg feg(%anE B,;-?%%G%ncgr 1@5% gsra ure afre |O¥IE§C? C}g aid the
captecitdnding bbtm@seohlrﬂapmorcéM trug AG'C(D@ MovhidCis- sseyorth‘ in the
S@p@n&é’cp%laulns.aw lis ARQrsB8Yd RRAY modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Sequence Listing
SEQID NO: 1 amino acid sequence of variable region of the heavy chain

(VH) of murine monoclonal anti-CD20 antibody B-Lyl.
SEQID NO: 2 amino acid sequence of variable region of the light chain
(VL) of murine monoclonal anti-CD20 antibody B-Ly1.
SEQIDNO:3-19 amino acid sequences of variable region of the heavy chain
(VH) of humanized B-Lyl antibodies (B-HH2 to B-HH9,
B-HLS8, and B-HL10 to B-HL17)
SEQID NO: 20 amino acid sequences of variable region of the light chain
(VL) of humanized B-Lyl antibody B-KV1
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conpared to rituximab of 0.3 to 0.6, nore preferably
0.35 to 0.55, and still nore preferably 0.4 to 0.5.

woe@besmibl y said type Il anti-CD20 anti body i SPEI/EP2008/008635

humani zed B-Lyl antibody. Preferably said type II
anti-CD20 antibody has increased anti body dependent
cellular cytotoxicity (ADCC). Preferably the CD20
expressing cancer is a B-Cell Non-Hodgkin's |ynphoma

(Ekdintibk 6f @k Fhwfessai d type Il anti-CD20 antibody is a
nonocl onal anti1body. The foll owm ng exanpl es, sequence

li.sting and fjqgures are.prqvided t,o aid th .
L#H%I‘érre t andji ng‘\'gftu’t“ﬂéaﬁ?"é@éﬁtw?ﬁ{fbeﬁttf%ﬁ,ne?%‘gat%%nsa&slbgl) 20
of which is satibdbdy t{B-HH6tB&Vadppddiedying ai nsio bf the binding
under st ood t odi fi hO n R i :
procedur es sg? B?%W?eg htovmepgg u({]é g céigacre!:1 |§ Aﬂﬁﬁ o%@t thde%ﬁ“s%l) r ?g _Sald
of the i nventtypmll agedietantibiody compsrd te Dtwdmal Oé_Eq'%dmha
aci d sequenceph ‘Gﬁﬁibﬂgl-e(ABQ!ﬁgbngElrﬁe_ heavYorghakdivity  of
(VH) of nmurine nonoclonal anti- lsn]gl bodé E Lyl . :
SEQ ID No 2 IaAPn@0dt s e dtiedlsft DhBhdt-Lel pwshlaggkin-
the light chaiympgh¥a @FHDUMAE vakee6f aigdr aiirhe GRRD] plotted
anti body B-Lyl. tSEg; D NO .3 - am'%h) acid .sequences
of variabl e r¥Gin T3St REMREARS s Hivgectipn of tumor cells
humani zed B- Lpléttaingn thedi-ads. (Bgeit? AXY eBickiH@irciB- HB3 husmdized
B-HLI O to B- HL14) RS B ol i
of variable 'r_ﬂé iaqﬁwBS_gI? 6It ﬁe@ﬁﬁ? cha:gﬁ(g?@gg %%W(Q&E@es), R
humani zed B- LBA-2anbibbethBE-1 Isweikgravery ssfondhday (triangles)
Figures Fi gur@dlp) myRddniAdOB-1ACTBYHEE-BPKVE0aR) N@tng/kg once
treatnment of a type Il anti:-CD2 anélll b]gqy ( B~ HH6- B- ,P.
GE) having a Y&t¥o of CrH@iBisHIthg ikpalilts ey pypPT-737
on Raji cell q1(0\HggNoeryGetondia)aypicresed type ||
ti- 0 anty,body, compared to ritxi f " .
P D" D) FPRBTERNE ol e SIS, Pianh Ao §
of 1 C50: O O@MHW@UWEIWXEE‘BCE ghge|bar) and type Il anti-
Non- Hodgki n- cp20  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
(rituximab) and type II anti-CD20 antibody (B-HH6-B-KV1 GE)
compared to rituximab (scaled on right y-axis)
Figure 3 Antitumor activity of treatment of two type II anti-CD20
antibodies on the Z138 human Non-Hodgkin-Lymphoma
(NHL). Both antibodies are humanized B-Lyl anti-CD20
antibodies; 1) B-HH6-B-KV1 glycoengineered (GE) and 2) B-
HH6-B-KV1 wildtype (wt, non-glycoengineered). Mean values of
tumor volume [mm’] plotted on the y-axis; number of days after
injection of tumor cells plotted on the x-axis. Legend: A)Vehicle
(circles ), B) humanized B-Lyl GE (B-HH6-B-KV1 GE) 30 mg/kg
once weekly (triangles) and C) humanized B-Lyl wt (B-HH6-B-
KV1 wt) 30 mg/kg once weekly (crosses)



10

15

20

25

30

Lynphoma (NHL). Mean val ues of tunor vol unme [ mB]
plotted on the y-axis; nunber of days after injection

w@boovssrel cel | s plotted on the x-axis. Legend: PCT/EP2008/008635

A) Vehicle (circles ), B) humani zed B-1yl (B-HH6-B-KV1

GE) 10 ng/ kg once weekly (sguares), C) Bcl-2 inhibitor

ABT- 737 100 ny/ kg every second day (triangles) and D)

humani zed B-1yl (B-HH6-B-KV1 GE) 10 ng/ kg once weekly

@F%qmem@p%&gm\%t h Bcl -2 inhibitor ABT-737 (100

ng/ kg every second day) (crosses) Figure 2 Mean

Fl uorescence Intensity (M-I, left y-axis) of type |
'mpléDZO ant i body (Q/S-ri tuxi mab = white bar) and

2 o e ~LVv].
A fumior 301 Vipg ol pEinehi oo DRTHFE i atlipgdy (5
AdHe6IB K V.1 Gt wich aBckhinhabiteti (A TeZdyaci ti es to CD20 of
type | anti-CD20 antibody (rituxi mab) and type ||
i 0 anti body (B-HH6-B-KV1 GE) conpared to
rituximab (scal ed on right aX|s 3 Antitunor
abipievil y apfi-GDeh AtRodyt IH%’W“?[)I@ F chpmanized B-Lyl,

dob ié&?%d)B I?HG %7.1(3& lawwt? bhnwmagkbﬁd lwmrﬁmomsms) was
0 n odal e u | Zze
a‘ﬁPv@B%aéﬁt“ B ot s el BhgEHEARL G, aagiand.

BikithodB- KMfferwindiddede histitljnen anehgloge camlgipogsorbdie. ZBYEa"mtibody
Y - r ss t

FBIHER B SR bR ey IR .Soﬁ&%fs‘cftﬁéﬁ{w P*Cp
on the x-axis. Legend: A)Vehicle (circles ),
Hbrerinbibi o BABY 1 73¢ev s B padedasare mig) swd?fga/qégfoaﬁeléted in 1.5%
V\BMS'CM §dor ITReh es), 30v C0-IdpRidz@dinB-5by | GMfcose solution with
(B-H }1<\/I wt) 30 ng/ kg once weekly

(%r18§§%§3 Experimental Procedures Exanple 1 Antitunor
activity of conbined treatnent of a type Il anti-CD20
ao¢ll loed ynd Bidkigre cBadition€E) with a Bcl -2 i nhibitor

(RBBHB#human Non-Hodgkin-Lymphoma (NHL) cells (Chang, H., et al., Leuk.
Lymphoma.8 (1992) 129-136) were kindly provided from DSMZ, Braunschweig.

Tumor cell line was routinely cultured in RPMI medium (PAA, Laboratories,

otted

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 5 was used for transplantation.

Animals

Female SCID beige mice; age 4-5 weeks at arrival (purchased from Bomholtgard,
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
government. After arrival animals were maintained in the quarantine part of the
animal facility for one week to get accustomed to new environment and for
observation. Continuous health monitoring was carried out on regular basis. Diet
food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad

libitum.
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Test agents Type Il anti-CD20 anti body B-HH6-B-KV1 GE
(= humani zed B-Lyl, glycoengi neered B- HH6- B- KV1, see

wOD20OBA0D44859 and WO 2007/ 031875) was provi dedI/EB2008/008635

stock solution (c=9.4 ng/mM) fromdycArt, Schlieren,
Switzerland. Antibody buffers;d ncluded histidine,
trehal ose and pol ysorbate 20 Anti body sol ution was
di luted appropriately in PBS fromstock for prior
|Mb§ﬁ(glll S. WElzcl 2 Llnpi bitlor ABT- 737 was provided as
hem cal” powder _an ormul ated in 1.5% O 5% Tween
8°91m13t§0/8*'1r62€(mt6518ﬁe4ﬂ“05| tor rfligegalosyrapo@ss tdleE?ﬁt‘Q\'/i'm(ﬁ verse
| EhER. nFor Q@)'nitohhg‘@ﬁroﬁgﬂoﬁuih% eﬁﬁ@ﬁ}d bbdNseight BHlan{}nals was
hpyman in Lé/kr]gh ara NH cell s (Chan 1 fi
SCBMEBFA. My PRb HEE A0 QP T WFS (RSRATRY R cpliber after
pragingded from DSMZ, Braunschweig. Tumor cell line was
routinely cuI t ur ed in RPM nedi um (PAA, Laboratories,

A%%&rntgﬁ Jrent ed with 10 % fetal bovine serum
Sra orles Austria) and 2 nmM L-gl utam ne, at
3%19@1 i treatnyeat estartad upht day a@fmyepdmisatign, 5 29 days after cell
RASR aﬁta%omﬂ%mmzécpr & ansplapabi anuboml IBHHHGEBIIWE GE
SCI D .bei ge m ce; - vveesat arr pur chase
FHECANI B BIIOIP garigeragen Con s ko aetich e Fhead REsaP ey vebicl
Sgi@ﬁ f«vlet‘etiﬂ@ltdmgle g7d b5 eradg daygl22,i20n36x id3daithe/indjcated slosdge of
el £ 30t SRNK TR SSEOLALOR, Lo QLAY (dpy 05-55

sqadd)yatpmﬂt ogdig avek dneve duedolerbilip pndl dey 1y 4tdcélllced dose of
g%v ge After arrival aninmals were mai ntained in
t é anti ne part of the animal facility for one

week to get. accustoned.to new environnent and for

o%‘s’é?'(/gf’wé]hmb&‘ﬁf’Pﬁﬂ{S]Ménﬁlé@l th monitoring was carried
@ﬁm@ﬂbéﬁ@g a&ﬁmﬂasé&wu{g @dhidl® oshttdPrhaditobekktlnde B B3 drys after

PR UL (HG Aol suare” TERRER BT i weekt
cB-HI1e-®- K¥Y rpl O magrig) datce otekldp a@fsmg&\@pgtemgilﬁeqmb' inhibited
(F)gﬁlggl}a nﬂgrgwggort 1 @HANPEY d7H8 SMKHIRNEoRAIY HOREBR! despite
weekly antibody treatments SU-DHL-4 xenografts continuously progressed. In
contrast single agent therapy with bcl-2 inhibitor given every second day at
100 mg/kg was only slightly active and tumors grow progressively similar to
control. Despite the moderate activity of both compounds as single agents,
SU-DHL-4 lymphoma xenografts were forced to undergo complete remission in
combination. Weekly treatment with B-HH6-B-KV1 GE (10 mg/kg) and injection
of Bcl-2 inhibitor ABT-737 every second day caused lymphoma regression within
first week and in subsequent combination treatment period all SU-DHL-4 tumors

showed complete tumor remission with no regrow observed.

Example 2
Determination of the ratio of the binding capacities to CD20 on Raji cells (ATCC-

No. CCL-86) of type 11 anti-CD20 antibody compared to rituximab

Raji cells (ATCC-No. CCL-86) were maintained in culture in RPMI-1640 medium
(PanBiotech GmbH, Cat.-No. PO4-18500) containing 10% FCS (Gibco, Cat.-
No.10500-064). The type II anti-CD20 antibody B-HH6-B-KV1 (humanized B-Lyl
antibody ) and rituximab were labeled using Cy5 Mono NHS ester (Amersham GE



10

15

20

docunented two tinmes weekly and tunor vol unme was
nmeasured by caliper after staging. Treatnent of

w@niosmis4Ani mal treatnent started at day of PCT/EP2008/008635

random sation, 22 days after cell transplantation
Humani zed type 11 anti-CD20_gnti body B-HH6-B-KV1 GE
recei ving groups as single agent or in conbination and
the correspondi ng vehicle group were treated i.v. q7d

ea?t‘h‘é&jr)é @ﬁ)ﬂ de N%gPAﬁﬁquylgccﬂ)?dlgé td [ mhasifEatre s de$a@8ons.

of 10 it AB wa Ve
St oraasritmamayhon > Bbsling EB 91 20 et ey g Bebantibody.
C@)‘S-E(ﬁubgh\téd Bl HH&LB KW 1y hudita labeiyg 4atio a>tf ZBdﬂ@lechld;oé)gS per

/K rowt h, i nhi bi t, 0 Vi Vo,
Pt e PR A ke eubf Dl e {8 moge of
etk anttibdéigs, i5ndiag scuaves e(byttrteatoneoﬁ Cyhcom;agatoqh Pdtumrtl@b and

t
B@’E)H% @HWEEI:EZ&%&%W‘IQ \?E Wy éa]ig&glqﬁlg uenoaﬂuorescence
Sasifd the aBurgecs nhimahosen xsshognaf Ra;grémcfm CF1G8s Mean
(A re3418e m&m&r&d(ml)cmat Wole: alilyRY €45, EABOP{509 WFekla¥imal

antlb ytr atment s fts cont i ,nyuo Y,
O CE B A: FLTIRID A ot Soav ety dmﬁffﬁ% B-KV1,
h@kpeZtli'dh)hi% 10% Eelglpée Rar@pleryers aomd da\B0aninl 804 G/ Kferwards,

wa onI active an r s e
s PRI B S AP TR SRR o
boclude alepd wellss Iva@smmgh@ vaggepesforrged Dhng 4h¢ Yiglionmy (Becton

XGRS ngllﬁ)t @reﬁﬁaﬁd R)rd?c?ed(ﬁlpwh'@ﬁi)%&‘i’ecp&nﬂ%l el A SR %2?5 QfRed-A.

t t t
P LSt ek S b V05§ T o

eigXivna$ eﬁ@ﬁatyqlaof Csitbelell YBIHIOA®-KUQr @Stk QbhrViahbi Oy5-labeled
first V@ehl &d n subsequent conbi nation treatnent
pré'i“le’d WhigBapy -4 t unors showed conpl ete tunor

rem ssion with no regrow observed. Exanple 2
Deter thie matia ofithebintdiveg capagitesab GID ¢n Rdji ngllsd Ap&&i-NoeSCL-86)

19c%ggc5?a ¢& Hesfolﬁd%a_gngqu— 86) of type II

ant ant | dy conpar to rituximb Raji cells

(1 g\jlg%ﬁggf HeBm iR HRERIR AR B Haji Bels thTECENLNCEEN) =

rum

MFI(Cy5- anti- CD20 antibody)x Cy5labeling ratio(CyS5- rituximab)
MFI(Cy5- rituximab) Cy5labeling ratio(Cy5- anti- CD20 antibody)

_ MFI(B-HH6-B-KVI) y Cy5labeling ratio(Cy5- rituximab)
MFI(Cy5-rituximab)  CySlabeling ratio(B- HH6-B-KV1)

2—07><2—g 0.

433 2.0

Thus B-HH6-B-KV1 as a typical type 1 anti-CD20 antibody shows reduces binding

capacity compared to rituximab.
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(PanBi ot ech GrbH, Cat.-No. PO4- 18500) containing 10%
FCS (G bco, Cat.- No.10500-064). The type Il anti-CD20

W@ eaovoesyl B- HH6- B- KV1 (humani zed B- Lyl anti bodpCl/ER2908/008635

rituxi mab were | abel ed using Cy5 Mono NHS ester
(Amer sham GEHeal t hcare, Catakpgue No. PAl 5101)
according to the manufacturer's instructions.
Cy5-conjugated rituximb had a | abeling ratio of 2.0

nBlagiiid £ CyS per antibody. Cy5-conjugated B-HH6- B- KV1
had ai T"ahel i n rati o of F 2 rmle&iﬁl.e@g 5 %e.r. faBdl
Aetepmption gt heder yefugat tespfePdidn ﬁ\ém tivifg of a Bel-2
binhibiteg (8BPa37} i es and nobde of both anti bodi es,
bi ndi ng curves (by titration of Cy5-conjugated
a B- KV1) were

gpéﬂéxaé'tﬁaégfl #%f%%qw%%ﬁgﬁoﬁgggsence using the
Burkitt's Iyrrphorra cell line Raji (ATCC-No. CCL-86).
NBempéundpreparation plate:ensities (MFI) for were anal yzed
Aotk C(SSan/%é%fan thEB'(3'f6‘lHe['§b&|)_%) dttinf b1 8RINI 938 §40mM
Ri t uxi mab conj ugat ed
rsé%‘ﬂ‘éétlpg%l[?/Ms 105 cell s per sanple were stained for
30 mMn at 4 0C. Afterwards, cells were washed in
CRédgenite: medi um  Propi di umiodide (Pl) staining was
used to exclude dead cells. Measurenents were
FF)’§ f dﬂ;}d usi ng the FACSArray (Becton D ckinson),

ropidirumiodide (Pl) vvas nmeasured at Far Red A and

5 at Red-A. Figure 2 shows Mean Fl uorescence

RipgnylgtedHAD pﬁRirdedBrmBﬁ@)a(BAE@@clc%@%aspmﬁta%Cﬁ%ﬂeath the

I @Agrﬁbteya is0fn BYSptbab el RleBrskbBattt WWth KOL2A6Kd BAX) ))afod Bcl-2
Cy5-labeled rituximb (white bar). Then the ratio of

tH&Ybi ndi ng capacities to CD20 on Raji cells (ATCC No.
CCL-86) is cal cul ated accordi ng to the follow ng

f or tul prepR&Biey BAD pepsidsi( MM@W @r/thu &1 ¢ontappyg M Tris-
Raj | cléplLép ta boving serem alepin=(Hvey) O@me/ min Pithiotysstl 1 mM
ant i boiyd) 9% 8Bel ing ratio(Cy5- rituximb) M (Cy5-

ratixsmep). CySlabel ing ratio(Cy5- anti - CD20
anti body) MFI(B-HH6- B - KVl ) CySl abeling rati oCCyS-

:‘-|IHt6£JXI Bgrelﬂ:56 (3@2?18(“1\11}'%' a@ﬁ?%u@ﬁé@%’@ﬁhm G0 el BiCL,

6 EpgyidelerdmIblitin (HsATH gm{ﬂ BBtk vt Vpe T
anti - anti body s 8WS re u @dAntl 6II_{]SA§8paCI Yy

c@r&i‘&F%Hu%”’rfP rORFRIAY

e prepare solution in detection buffer 50mM Tris-HCL, BSA 0.2mg/mL, Eu-
SA 4.5nM and Anti-6His APC 67.5nM.
Final assay concentrations: Bio-BAD (22.5nM), His6-Bc-12 (80nM), EU-SA (1nM),

APC (15nM)
Bcl-xL
1) Biotinylated-BAD peptide (Bio-BAD) for Bcl-xL assay:

e prepare Bio-BAD peptide (9.82nM) in assay buffer containing 50mM Tris-
HCL, BSA 0.2mg/mL, Dithiothreitol ImM and 9% DMSO .

2) HisBcl-xL :

e prepare His6-Bcl-xL (22.5nM) in assay buffer containing 50mM Tris-HCL
buffer, BSA 0.2mg/mL, Dithiothreitol 1ImM.

3) Lance Europium —Streptavidin (EU-SA) and Anti-6His APC



Determ nation of the IC50 value of the anti-Bcl-2

inhibitory activity of a Bcl-2 inhibitor (ABT-737)
w@e00924%md Bcl - xL bi ndi ng- HTRF assay pr ocedur BGI/EP2008/008635

Conmpound preparation plate: Conpounds are serially

diluted (3 fold, 10 point) siarting at 1.8nMfroma

10 stock in 100% DMSO. Reagents: Bcl-2 Assay 1)

Bi oti nyl at ed- BAD pepti de (Bi o-BAD) (BAD =

Bcl ¢ 2-mepagesiution af daedtiondedieh50mhMETHBAB Gy, 864102 g men Eu-

apopt A 3.4hMddicleAntasscABCdanMi. t h BCL2 and BAX )) for

| -2 assay.: .epane B kae 1(/4 Ny _d
ad s BT Plceny Bl AT R BA SN0, PRES bR (B PR D0 7m0
stemtingHad ARG HOnMBSA) 0. 2ng/ nl, Dithiothreitol 1nmM and
9% DVMSO . 2) His6-Bcl2 : prepare Hi s6-Bcl2 (180nM in
assay buffer containing 50 Tri s-HCL, bovine serum
al bumn (BSA) 0.2nmg/ L, Dithiothreitol InM 3) Lance
Eur opium -Streptavidin (EU-SA) and Anti-6H s APC
prepare solution in detection buffer 50" Tri s-HCL,
BSA 0. 2ng/ m., Eu- SA 4.5nM and Anti-6H s APC 67.5nM
Fi nal assay concentrations: Bi o-BAD (22.5nM,

Hi s6-Bc-12 (8OnM), EU-SA (InM, APC (15nM Bcl -xL 1)
Bi oti nyl at ed- BAD pepti de (Bi o-BAD) for Bcl-xL assay:
prepare Bi o- BAD peptide (9.82nM in assay buffer
cont ai ning 50rM Tris- HCL, BSA 0.2ny/ mi,
Dithiothreitol ImMand 9% DMSO . 2) HisBcl-xL :
prepare Hi s6-Bcl-xL (22.5nM in assay buffer
containing 500M Tri s- HCL
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buffer, BSA 0.2ng/nL, Dithiothreitol InmMM 3) Lance
Europium -Streptavidin (EU-SA) and Anti-6H s APC

wWee@passs4sol ution in detection buffer 50nM Tri BEHER2008/008635

BSA 0. 2ng/ nL, Eu- SA 3.4nM and Anti-6H s APC 45nM
Final assay concentrations:_go-Bad (3nM, Hi s6-Bcl-
(1OnM, EU-SA (0.75nM), Anti-6H s APC (10OnM Procedure:
Transfer plate: transfer 5 nL of conmpound from
CEYgR&Re: prep plate (or 5 nmb of 100% DMSO i nto no drug
control wells) into a 384-well|l plate transfer plate

CFianfiFaRRRar e s AT SorRaUALERg praPRT bR 160 AL of

ofooes OMSO hhtwbrdBdh®; conttdl sGlIBrinkh af38d-wallsplateetirdrsfeprplate and

AR Lty i PO MBROT TSP A Jit) BEmrh Wl pfCinty the
ha;say [dateraodraddelﬁpéxﬁqutrher Hiy6aBd3 onHasor BL dor testpwellseor assay

ff&%l&fﬂ@' ehﬁ&fbatéom}gm%{ﬁ id BRCY eQ{VeMLs of EU SA/APC
f escence (HTRI format at 340 nm excitatjon and

hﬁ@dﬁwbaﬁ foril fhgur @b R REMEYARERt FH§SHATE read on a

ate]réad7er switdble fbr BomoBefdis tin@desolVeduor@sd@dee (HTHE) format at
orrection: Add into nultiple

m%ﬁ%wgnféﬂwwaenaﬁﬁ%g %ﬁ‘?‘feé‘?‘ss“i‘é nm. Bi o- BAD, 8 niL of
detection buffer with and wi thout EU SA/ APC. Resul t:
ABmal78mpasd estcentritamsBa0, P6.an76.BLB5.x0.62,nh2bi @-95r0.03, 0.01,
thod GO val ues were cal cul ated using a non-Iinear

curve tit (XLft softvvare (1 D Business Solution Ltd.
GQuilford, Surrey | C50. ( Bcl ABT- 7 04
niviasEtdk carpction) %éJd AHP- r?skﬂps%we%?w ©f 38V guffer’ 12 pL Bio-
SBAD| &1L andétbdivarbudfet wwthtayid afitgluy BOeSygiareer ed (CGE) and
non- gl ycoengi neered (w ldtype, wt) anti-CD20 anti body

( esgg(sﬁﬁgel?gewar% t(e:sgedr%rz Bcg-glz a e Eﬁl%!L in ﬁb’vtgﬂ% Q%Dg%a(r:hﬁes were
amlqubajdy UBng-IIaIGwB Kavenr (cgwofae(%@uﬁh e@ft‘eaje (BEPusiness Solution Ltd.,
V\Gllﬁifomp,%urrey, UK))

1C50 (Bcl-2) of ABT-737:  0.040 pM

IC50 (Bcl-xL) of ABT-737:  0.019 uM

Example 4
Similar antitumor activity of glycoengineered (GE) and non-glycoengineered

(wildtype, wt) anti-CD20 antibody (B-HH6-B-KV1 GE and wt) against Z138 MCL
xenografts in SCID beige mice

Test agents

Type 11 anti-CD20 antibody B-HH6-B-KV1 (glycoengineered (GE) and wildtype
(wt)) were provided as stock solution (¢=9.4 mg/ml and 12.5 mg/ml) from GlycArt,
Schlieren, Switzerland. Antibody buffer included histidine, trehalose and
polysorbate 20.

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



10

15

20

25

30

(w)) were provided as stock solution (¢=9.4 ng/m and
12.5 nmg/mM) fromdycArt, Schlieren, Swtzerl and.

w@\niovbedyl buf f er i ncluded histidine, trehal oseP@mEP2008/008635

pol ysorbate 20. Both solutions were diluted
appropriately in PBS fromstgck for prior
injections.Cell lines and culture conditions Zl 38
human B- Cel | Non- Hodgki n-1ynphona (NHL) cells were

%élﬂiix{@laha ARGRIBRGItTLHOM G ycart (Mint | e cell
Tunor cel | nely cult

S,
i 13@[‘@”%&?}}1&%0 EIHB(JY‘QPEPW@M? §F hﬁ vagre orlgmallljy gbtamed
Sﬂﬂ@lﬂ'(ﬂmﬁit @darietdeil HehaMooyi IT[lEho‘is eelllnd WA routinely cultured

S NG RN TR RN e T

mma garur @?ex)labnratdrmm Avgtiimphsd EemM é- @ﬁ]lafmtmiagéwc in a

faﬁ%tegi'aﬁﬁy\@?pqﬁe ﬁtS . V@Ass{%g:irntﬁag?lg oi r gmrplantatlon

§HC|f|c pat hogen- free condltlon wi th dally cycl es of
¢P4ﬁght /12 h darkness according to commtted

OfHngled soas b@%lv ned; age 4E8 I\@élas atgdrmzﬂqb@cga@ammrmﬁﬁ}ahtgard
pro OCO was r.ev ang.a ove

g%ojff PR B P G PG DRBPET PR EHIhgen peifh daily

tdyeles) a2 lighe /pAhtdakndsheccandinglto taminlitted ghideligmad GV-Solas;

V\Eezaes?\lﬁfgghG)a%%ﬁ?srgrgﬁgl s‘tﬁcggfr\ghocgng t%p%ﬂgd prgaé:pq{)ved ba' local

ogvenmmerégdfter atsevsl @maisewelfedo@in(amadvmnﬁhe Kiviafsatipg Pyt of the

la;!'}gm\ﬁ'ﬁtffcﬁli\t}g abt Ynfel wEELP H)née@ 2ustRied B Ql\éwdgrgm%‘x;lment and for

Itum nitorin S were contr da
CORSRTVAHPI- SRS tOIRES el hyBea o O W91 SHEVE%6 OB Rrbavs. Diet

FRbd b ¥iadi | Kigbd BBIYgheUtwdtdte (Ridifdd BENR. BB Weveipgbitided ad
&f}anlnals was docunented two tinmes weekly and tunor

thi& was measur ed by cal i per begi nning at staging.
Treatment of animals Animal treatnent started at day
oMongndogi sati on, 14 days after s.c. cel

EA@WJ %P@Eb&%ueb'uﬁﬁw ERdIfal s g)rﬁé“ahgodyectlon of adverse

recelvin )
cdfectss ﬁehmqvgw\r/@a.tbr%lg P%Blev@spérlmeéhgeay .Wevzht @?dmaﬂals was

documented two times weekly and tumor volume was measured by caliper

beginning at staging.

Treatment of animals

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

Tumor growth inhibition study in vivo

Tumor bearing animals receiving vehicle control had to be excluded 19 days after
treatment initiation due to tumor burden. Treatment of animals with weekly
B-HH6-B-KV1 as wt or glycoengineered (B-HH6-B-KV1 GE and wt) at 10 mg/kg
inhibited xenograft outgrowth shortly after start of treatment. At time of control
termination all antibody tumors regressed and later most of Z138 tumor xenografts
showed complete remission. No significant differences were observed between wt

and glycoengineered versions of anti CD20 antibody B-HH6-B-KV1 in this



study day 14, 20, 27 and 34 at the indicated dosage of

10 ng/ kg. Tunor growth inhibition study in vivo Tunor
wheapiosg4ani mal s recei ving vehicle control hadPCDER®08/008635

excl uded 19 days after treatnment initiation due to

tunmor burden. Treatnment of apjmals wth weekly

B- HH6- B- KV1 as wt or gl ycoengi neered (B-HH6-B-KV1 GE

and wt) at 10 ng/ kg inhibited xenograft outgrowth

) néxjaﬁ RbdQ rTﬁitseWats At drliRely Bt mié dol A6t éif)réé@ﬂ{er &rrect Fc

er

nati on al |bod t.unor s ssed and |
TSPt o T Pirarling b it Bt Sty DEApnEE @re Mought to be
rigeampétom. fONONK- gﬁdfaldﬂamﬂ)@ﬂl fduwer enceereneriple oldsrann@dkficiency.

n wt and coe nee rsions of a

et Vs Aol 2uonh (R SCHR 51 PR3 H RO pRlaee for
natmidking k duynasi MIBCHI oeedigtedoeffak pwiths glireengingeesst medified
ﬁﬁ%BHQE on their NK cells and furthernore SCI D bei ge

are thought to be inconpetent for NK-nediated
ADCC due to severe triple i mMmunodeficiency. Therefore
s.c. xenografts nodels in SCID beige mce are not
appropriate for m m cking human ADCC nedi at ed ef f ect
wi t h gl ycoengi neered nodi fied anti bodi es. Patent C ai ns
1. Use of a type Il anti-CD20 anti body for the
manuf acture of a nedi canent for the treatnent of CD20
expressing cancer in conbination with an anti- Bcl -
active agent. 2. Use of a type Il anti-CD20 anti body
for the manufacture of a nedi canent for the treatnent
of a patient suffering froma CD20 expressi ng cancer
in conbination with an anti-Bcl-2 active agent. 3. Use
according to any one of clainms 1 to 2, characterized
in that said type Il anti-CD20 anti body has a ratio of
the binding capacities to CD20 on Raji cells (ATCC No.
CCL-86) of said type Il anti-CD20 anti body conpared to
rituximab of 0.3 to 0.6 4. Use according to any one of
claims 1 to 3, characterized in that said type |
anti-CD20 anti body is a humani zed B-Lyl anti body. 5.
Use according to any one of clainms 1 to 4,
characterized in that said type Il anti-CD20 anti body
has i ncreased anti body dependent cellular cytotoxicity
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(ADCC). 6. Use according to any one of claim1 to 5,
characterized in that, at | east 40% or nore of the

w@biogosmaechari des of the Fc region of said typRCI/EP2008/008635

anti-CD20 anti body are non-fucosylated. 7. Use

according to any one of claigs.1 to 6, characterized

in that said anti- Bcl-2 active agent is selected from
the group consisting of Oblinersen, SPC 2996,

RTA- 402, Gossypol, AT- 10patefbelafid ax nesyl at e,

A-371191, A- 385358, A-438744, ABT-737, AT-101, BL-11,
BL- 193, -15- 003, 2- t hoxyanti mycin A3, HA- .14-1,

KF- §723058 Ot BT G PLD POV ipF The panpBit gf 3 elicament
pr ef erfabkhe freaamenhef GDA0pxp@ssingtanaegr iaf coAbin&&d withl an anti-
ABT- 737., 8.. Us ccording to any one of clains 1 to

7, chal?)%'cztaedrlyeze&%nﬁn that said an%/i - Bcl-2 active agent

is a Bcl-2 protein binding inhibitor with an 1C50 of

t he2arldse &d type inanitbCDEPyansibedy farythemanufagtuse of aggedigiment

Use aceeiil feathinf bR PaBentChideAn) &oln? §EDID Elpaéss®di dncer in
Bcl -2 pratei n binding |%2L_t2n tor is selected from

ABT- 29 mfing{on witly an gnti ae6r8Hg to any one of
claine 1 to 9, characterized in that one or nore

addB! i Oseedccordigy tocarlyatnexdf elairak &éno L heraapedrized iothat said type 11
anti -canc eni.s r c 0 t .
o7t e UEEDLDAA0RY A LIPS 1 RTbgSHRTRS (620 on o
accor dieHg (ABCaryo.deeL-8b) of siidrtype I anti-CR2andbpey compared to

i n that Lhe.H R0 &Xpgessi ng cancer is a B-Cell

Non- Hodgki n"s I ynphoma (NHL). 12. A kit conprising a

type Il anti-CD20 anti body, and_an _anti-Bcl-2. active

agefit PraceprdingoiommAnc ol asd it H‘G‘f“é“&é% i pat said type II
suf f erdmigChOroOAhAbEIYAOa Bxupaasd Bglydamnebody. 13. A

phar maceuti cal conposition conprising both said type

[l antj: i body ' ti - 22 AGE | :
agett frser Tkl 9Bl B R B LA i i e
cancerantirhBR8iantibedydhgshaereased entibady ém@‘péglttqe@l%am}gﬁotomaty
furthefarsofpri se one or nore pharmaceutically

acceptable carriers

6. Use according to any one of claim 1 to 5, 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.

7. Use according to any one of claims 1 to 6, characterized in that said anti-
Bcl-2 active agent is selected from the group consisting of Oblimersen, SPC-
2996, RTA-402, Gossypol, AT-101, Obatoclax mesylate, A-371191, A-
385358, A-438744, ABT-737, AT-101, BL-11, BL-193, GX-15-003, 2-
Methoxyantimycin Az, HA-14-1, KF-67544, Purpurogallin, TP-TW-37, YC-
137 and Z-24, preferably from the group consisting of ABT-263 and ABT-
737.

8. Use according to any one of claims 1 to 7, characterized in that said anti-
Bcl-2 active agent is a Bcl-2 protein binding inhibitor with an IC50 of the
anti-Bcl-2 inhibitory activity of 5 uM or less.

9. Use according to claim 8, characterized in that said Bcl-2 protein binding
inhibitor is selected from ABT-263 or ABT-737.
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10.

11.

12.

13.

- 43 -

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

compounds that enhance the effects of such agents are administered.

Use according to any one of claims 1 to 10 characterized in that the CD20

expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

A kit comprising a type II anti-CD20 antibody and an anti-Bcl-2 active
agent for the combination treatment of a patient suffering from a CD20

expressing cancer.

A pharmaceutical composition comprising both said type I anti-CD20
antibody and said anti-Bcl-2 active agent, in particular for use in CD20
expressing cancer, wherein said pharmaceutical composition may further

comprise one or more pharmaceutically acceptable carriers



