Combination therapy of a type Il anti-CD20 antibody with an anti-Bc1-2 active agent The present
invention.is directed to the use a type Il anti-CD20 antibody for the manufacture of a medicament for
the treatment of cancer, especially of CD20 expressing cancers in combination with an anti-Bc1-2
active agent WORYPSTHY of the Invention 5The CD20 molecule (also call&d RUAEH08635
B-lymphocyte-restricted differentiation antigen or Bp35) is a hydrophobic transmembrane protein with
a molecular weight of approximately 35 IcD located on pre-B and mature B lymphocytes (Valentine,
M.A., et al., J. Biol. Chem. 264 (19) (1989) 11282-11287; and Einfield, D.A., et al. EMBO J. 7(3) (1988)
711-717). CD20 is found on the surface of greater than 90% 10 of B cells from peripheral blood or
lymphoid organs and is exprEsseeirhiimgkerapyntapypefldaiiceBRfantibvdfemains until plasma cell
differentiation. CD20 is present on bothwig aipdidickil2astivehgmimalignant B cells. In particular, CD20
is expressed on greater than 90% of B cell non-Hodgkin's lymphomas (NHL) (Anderson, K.C., et al.,
Blood 63(6) (1984} 14adnt4anbihissnnidaumd-omd dshemyatonaiaticcivam arlisdyrdeBibells, normal

plasma cells, or oth%rarég)url[yal fissues. ‘(f;rﬁxggggbz%&e @ dnd BAURRL130(2) {1987) A7 5;979). The 85

amino acid carb%%?f/ll- e_rmlna(I) regjon of the ¢ ) protein s I?cated within the cytoplasm. The length of
this region contrltEcying RATGT &ﬁ%?‘@‘ﬁ%’ﬁ%p‘éﬁ?fi&%gé GATRNF2EBlch as IgM, IgD, and IgG
heavy chains or histocompatibility 20 antigens class 11 a or B chains, which have relatively short
intracytoplasmichasgfimauns & e pgvertiolnd 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 aré basic TindicBRgraeeciiis [@eposahed husnon§-henpbeativacehinge. SAerestaBahk Accession
No. is NP-6906Q5+ikes sh@gahy thah@lashabimighthenbvateqddreiegitatimgaderdarlysghp(s) in the

tivati ddi jatl f.B.6el 9t d-Fia _ krt6.£1986
o o C(;%%gg%%mtaggm%@ (154 Tr09RENE- FratBhal FHpHodRE Rkt 986)

nction as a calcium ion ¢ ( er, T.E., etal. J Cell Biochem. 14D
(1990) 195).  Midre Sakt i E’F?tt’;ﬁég@gjfagr?t%éﬁ%éﬁg%%ié‘édd. *gﬁﬁﬁ’s{#ﬁﬁ(&?aﬁly in 30their
mode of CD20 bR At bidaital dctivitiesi et agpunion safuieonl oo d%ay 29%8-2743; and
Cragg, ¥bS., et ak BRIGRLR (2982x 104608052y niptped or@nantibodiesrease dunitgxi#niab, are potent
in complement B diated CYIIRGIbN WaARreas iRe Jhaniberis sels StrdRsiilomonnn(B1), 11B8,
AT80 or humanized B-Lyl antjbodies ffe(htivel¥virﬂit;iiatfcla~1 1Er}g‘?ttcgll gﬁaﬁgvi%t%%qglaﬁjiﬂggpendent _
apoptosis with cBF?éS%fi’&n?% d‘:‘fﬁﬁ% [EERAS EXpasire B he sﬁamhg mmon features of type | and
type Il anti-CD2@xmtitsedion esamthaniz2in AaBled! PpI&IodgiteHawbrEie qgﬁﬁype I
anti-CD20 antibgdiggerson, K.C., et al., Blood 63(6) (1984) 1424-1433) but is not found on

15 hematopoietic stem cells, pro-B cells, normal plasma cells, or other normal tissues
(Tedder, T.F., et al., ], Immunol. 135(2) {1985) 973-979).

The 85 amino acid carboxyl-terminal region of the CD20 protein is located within
the cytoplasm. The length of this region contrasts with that of other B cell-specific
surface structures such as IgM, IgD, and IgG heavy chains or histocompatibility
20 antigens class 11 a or 8 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. 1t is thought that CD20
25 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.E., et al., J. Cell. Biochem. 14D

{1990} 195).

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



type | anti-CD20 antibodies type Il anti-CD20 antibodies type | CD20 epitope type Il CD20 epitope
Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts Increased CDC (if IgG1 isotype)
Decreased CDC (if IgGl isotype) ADCC activity (if IgG1 isotype) ADCC activity (if IgG1 isotype) Full
binding capaty ReEWi#EH binding capacity Homotypic aggregation Strond&r HeFAUS/HiEcat gregation
Apoptosis induction upon cross- linking Strong cell death induction without cross-linking 10The Bcl-2
family of proteins regulates programmed cell death tfiggered 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 ypchRaYeloRMeNt A7, 2003) 26812405 Rapidehbl ALK SSUSE ). Cell 116

(2004) 205-219). Whereas cgll suyvival is rom,gtec{ bﬁ‘f\{ BCIBZ(éﬁlf filfgg S§ E%raol él](i)'sea{rl%lgctilves (Bcl-xL,
15 Bcl-W, Mcl-1'% eﬂﬁ)%ﬁiﬁﬁ?}%@ﬁﬁ?éé Jr¥oul EotERNEY Be 2 RSmoIcGy (B Tagions, apoptosis
is driven by two Bther sabfedinre stiamiadhitimidagndrrertcatllddsuthissorsodpser Byierendsiérse group of

BH3-only proteingoiitehikivith Bastorita iiphdsphmadaidriNexapsghieh have in common only the small
BHS3 interaction domain (Huang and Strasser, Cell 103 (2000) 839-842). However, Bax or Bak,

5 The sharing common features of type I and type Il anti-CD20 antibodies are

summarized in Table 1.

Table 1:
Properties of type I and type IT anti-CD20 antibodies

type I anti-CD20 antibodies type II anti-CD20 antibodies
type 1 CD20 epitope type I CD20 epitope
Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts
Increased CDC (if IgG1 isotype) Decreased CDC (if IgG1 isotype)
ADCC activity (if IgG1 isotype) ADCC activity (if IgG1 isotype)
Full binding capacity Reduced binding capacity
Homotypic aggregation Stronger homotypic aggregation
Apoptosis induction upon cross- Strong cell death induction without
linking cross-linking
10 The Bcl-2 family of proteins regulates programmed 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; Damial, 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,
15 Bcl-W, Mcl-1 and Al), which bear three or four conserved Bcl-2 homelogy {BH)
regions, apoptosis is driven by two other sub-families. The initial signal for cell
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,
20 multi-domain proteins containing BH1-BH3, are required for commitment to cel
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).



20 multi-domain proteins containing BH1-BH3, are required for commitment to cell death (Cheng, et
al., Molecular Cell 8 (2001) 705-711; Wei, M.G., et a)., Science 292 (2001) 727-730; Zong, W.X., et
al., Genes and Development 15 148 (2001) 1-1486). -3 When activated, they can permeabilize the
outer membri28fi#S¢hondria and release pro-apoptogenic factors (e.dCytdepIEHiE) needed to
activate the caspases that dismantle the cell (Wang, K., Genes and Development 15 (2001)
2922-2933; (Adams, 2003 supra); Green, D.A., and Kroemer, G., Science 305 (2004) 626-629).
SInteractions between members of these three factions of the Bcl-2 family dictate whether a cell lives

or dies. When Bg.qnly,Ryy %ﬁ”}ﬁéféé% %%ﬁﬁasﬂvat%ﬁe qut@%mb“mﬁa (RSRABRIRRNAgamage, they
can bind via their EH?) domain to

ove on their pro-survi ves Sanle et al., Science 275
(1997) 983-986) 158t A& %’ﬁ%“lﬁ?li} at%‘éfez%n% ‘b‘% (Vc?o‘h‘i%a? ht8 e8I SHBETand Bak, 10
however, remaittkapddviyantielshstodd(ferzank; 2@@3%9@%@%‘3@%&29@9 f6tsé¥Pén Bax. This
soluble monomeraareietb s Y Tre@t, @RI HrefRial Cuicalepdecanigrg0ay 226L89Y) 13289-1 3834,
Wolter, K.G., et al., Journal of Cell Biology 139 (1997) 1281-92) normally has its membrane targeting
domain igserted;iiQ.its SHOBVEvRIORRAK A CURERg Rrdtsertpsalic dacalizatinmileshughtan, A, 15 et

al., EMBO Jourgg}ﬁ %%E%Qé%é esOogB 1; %%kle}aj&?loh e”r%g.m ZQ %)b %gg&zg’ﬁe@l@&el A.,etal,J

CeII Biol 164 (2 Several unrelat pept| protelns ave been proposed to modulate

Box activity revi€¥iaepis: (’I[’u@%%ﬁ“ﬁ?rd‘i’o%ﬁo‘éa@g% Faridnd e hrie S o 6as) 473-483),
but their physiolggiosat relehainge remains! telbtvestdislidtredt ﬂltémamﬂeNSBa%ﬁiaﬁﬁbé’f@ activated via

direct engagem@m»bxrfeesﬁmcﬁ\w%mIymtm%@%e&%@wmamvﬁoaed MartinbBald.C, 2005

supra), the best. documented being atrunc tef B| i e 4 und
Deveioment 1413000 J080 S0P KB éju%@% By M A S U,

Biochemical JOIﬁ‘?fa‘PS‘B@?Z%@E) s sghab @&?%W“I?"F PERiGIn ”Cgh 166([26‘043025“3 ?f818) As
discussed elsewbietes{ful Simsri063250 1R The3BRRe$t367dd &Y olew K ch Bt 212 loireatl\pbhghges Bax
(Oltvai, Z.N., et @holo8/I134 (1993) 69061 Wohagipesomaiiablematifbacadsaiieddsitaembrane

bound while Bax C) tosollc and.t int ray tio ergents used for
cell lysis éHsu \2 X Youtd” fggg){ upr %n i(?-:‘grpﬁén ésr{s& %és/l%%gﬁegqgmﬁ%%%ﬁ’ihé%m region of

30 Bax &an medfht a%%alt%ﬁ’\ﬂ}itjr?é % %1:’3 B4 arﬁfﬁ‘gb&tﬁ 56trHR %&8 i Chemistry 272
(1997) 31482-8cHeard), K., ettahl. Mbl&alilanﬂd 11 URIOBI o[B8 -18320098) 668 3:6080¥and that Bel-2
prevents the Ollwwk@@em‘sa@%eﬁ%t heuphad heteiatlimerssanheidetestadwddikinailov, V., et

al., Journal of BIRGIGA! SRRMIENNE 20 9%2&%%@113@37&@&%1%%69{ ihe.pEgysyiyival proteins

35restra|n Bax actlvatlon dif ect or indire remain uncer n. 4 Althou % kseem in
most circumstan®&¥ tBBEHost %ﬁﬂﬂ‘?&&%ﬁ?&?@m’;(ﬁn Féﬁ‘ %CE A Ya%< o6’ 500)
1389-13W0; Weiaii@ledt als, 200k tsupgasssustantial @H’f@r‘en@é@mfthelpféﬁmatléhl\ﬁkﬂﬂd be expected
from their distinciiagatizadionsin hiraltyeeds, UrdikeoBsosuphaichtis lrgetipayiasotic, ialg resides in

?\(/)Vmpﬁxés Ort‘ ”;ﬁ%&%&ﬂ@fﬂp@wimm”ﬁf@ aé{dapft,té}ﬁgs?{}g@@i @2%‘11%; 59@5 9)ea|thy cells
ei eta su on vl

Nevertheless, ot 16¢d %lof%aﬁ}f&%ac sighla fé? b ﬁ%IJB]La{ ?ﬁggéikg ia;%%ge Kmes o{r'mgnon a?ld Bax
translocates to théoghgariesidpwneshBear{d80NHEE Bt BE AN EaRttHeNBlrﬁﬂbhﬁd-@f&émers that
can assogsiate, lesacdingdn meinbisnre peimeabilizdtion 006 sObh), ehablded AB L (4 98)18668-3672;

Wolter, K.G., et gl. %%%chﬁ}p&?gapﬁtﬁﬁ%ﬂvﬁ 2kale Journalaf Biglogigal Shemisity:g4@ (2001)
11615- 11623 Nec shtan, %A hlﬂ urnal of Cell B?I?h ]ﬁ? (é ?1265 1276;,Wei, M.C., et al.,
2001 supra; MikRENBS 91 SR U i gl B BIOMSEES 5%911 7 Oﬁ’éﬁ’ﬁggé’?&g% "There exist
various Bcl-2 |nhmmlwmmlhm%mé%é‘ﬁéweéﬁﬁﬁlﬁﬁﬁgg redliAydF e mtders of the
Bcl-2 family of peetemsuwied e dietdfaveverdidisindtdandit atesd Helrdh ehtredieritiit ofgancdr. Such

E\%ﬁ igﬁfbgoéz ?E\%gagA %EW&SE‘;@@Q&%@%‘% @ﬁéﬁ g@@fb@@'ﬁ%&%& Q@@éggh@zﬂmesiylate

hoxyantimycin
A3, HA-14-1, 1(1* ?@EEYP{I éﬁ%ﬁ‘*%@\/\\/\@?g% a3 NPLS % g (? aer(e]l? Eé'écrl ed’e.g. in Zhai,
D., et al., Cell De&tit la?ﬁ&)[ﬁ@@"@ﬁﬁ%éﬁdl\fﬁ(@(ﬁ)é)zlﬂ@emﬁﬁz@e%ﬁ?f“ﬂlmﬁ’O%t%fl Btol&MNar Cancer
Therapeutlcs 3(kBp(2h0v)HEER341:608 andbikdmeneddidikhn)ql, 8t alt aBritshndbuf Béadlogiddematology
127(5) (2004) 51@5@%@3&?“%50@%@ @@%@%S’M? tyRgs! antihR20,anfibodyWiuximalnwith

antisense Bc1-2 oligonugleotides.(Oblime sen? ary The dlsclosure comprises the use of a type
[l anti- CE’)%O antlf)c?g' Uﬁ §Crtﬁ\§iﬁ*u act u(“'rcet of A medi rr’t{gnf1 for the® {reatment of CD20 expressing
cancer in combination with an anti-Bc1-2 active agent The embodiments disclosed herein further
comprises the use of a type Il 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-Bc1-2

active agent. 4a



In one aspect, there is provided the use of a type Il anti-CD20 antibody for the manufacture of a
medicament for the treatment of CD20 expressing cancer in combination with an anti-Bc1-2 active
agent, characterized in that said type Il anti-CD20 antibody is a humanized B-Lyl antibody and has
increased antibody dependent cellular cytotoxicity (ADCC), and in that said anti-Bc1-2 active agent is
a Bcl-2 protein binding inhibitor with an IC50 of the anti-Bc1- 2 inhibitory activity of 5 ulN.4 or less,
and in that safdtheush BastetnbReinteihiBitarst SErSEBHIRSHT AB P BRI CHORAHY 2 vl
2009/04984 1R Gxki&£2 008/8086301 5l fuderably saipanyi-BxiR21actvevagien i a 8ci2 ifibitor with an

IC50 of the a”%%i;%&%@i%?ﬁ ANty L S NL I eSS RIRferaRiyigaid tupgethantisGR 2@ aptibody has
a ratio of the E)! [

Jing capacities to CD20 on Raji cells (ATCC-No. CCL-86) of said type 1] anti-CD20
antibody 5COI4’F[§§P€‘E locatRina b6 Gfé}smyfé\%?e ‘?ﬁbW%@S‘?olﬁg%?ya%oﬁ%ﬁﬁﬁ%gkpreferably
0.4 to 0.5 Prefevidbly saicttypgdkenteC RO antibodyésnbtaumarfizedtBhyhdmibaay. Preféably said
tlycl)DPe ||fantit;|cQ@oﬁﬁ%ﬁ%@%&%ﬁﬁl%@?ﬁ%@lﬁs}f@l Qyt (depeRdent @t%'lU,'@'OGWQ&?X&@i%/o%%@QI-.,

referably said anti-Bcl-2 active agent is's m roup consisting o imersen,
SPC-2996, RTAZ 03?&8@%@30#9@-%3‘2{0%;5%;%’% SQQEQA%H%%EES\?B%&?&Q 8744,
ABT-737, AT<}0dtoBic- $iznBls. 198 Bxx 1 iRkochvrgheeydptmajicn A4 Hpax ransloRsrs24,
PurpurogallingbPsfdMiaiTar igehbfaes ZvRdemurd BeferatlyHemithe giaypheansislipgnad-ABT-263and
ABT- 15737.Pyeferably the. CD20 expressing ¢ancer.is a B-Gell Non iR's h NHL).
Detailed Desc%fr;*l"il)Iti(c:)ann o%/sﬁ%) giﬁie% r‘?ﬂ%ﬁp & Eoe 1Peer%ln%x'?arrlff.i gg%¢%?]%%%ﬁ%§sg%§€fgt. @ér%l?g? foﬁrfr_ﬁg%f
antibodies indddiHPBLBHEA-267 BeWgtimite FroshAbid ErTiBBRs RIS R b SHs R ENized
antibodies angfgiogiigely Cingineeyexy antiboniad Gk@mqept_@adhahtﬁmd&e,setddimmﬁbodies or
recombinant aniibadies,9 el b fiapipenterel sygh ntibaris asdonggs Wmeshatacterie

properties according to the invéntion are retained. The terms_‘manoclonal antibody" or "monoclonal
antibody compbslfsraheiBdostcah Sl srE G 4 Heparafidm of Antibody molecules of a single

amino acid composition. Accordingly, the term "human monoclonal antibody" refers to antibodies
displaying a siiyie Isitigingspeciieity ihiditorsy e bishaichare SersastPayIsny eeElFe human
germline immyraalQbIlinsaANERCces 1B Boe Embatmei-thaumanroahesitnal piiibietigs are
produced by %arycgcriiﬁggn B the treatment of cancer. Such Bcl-2 inhibitors are e.g. Oblimersen,
SPC-2996, RTA-402, Gossypol, AT-101, Obatoclax mesylate, A-371191, A-385338,
A-438744, ABT-737, AT-101, BL-11, BL-193, GX-15-003, 2-Methoxyantimycin
A;, HA-14-1, KF-67544, Purpurogallin, TP-TW-37, YC-137 and Z-24, and are
described e.g. in Zhai, D., et al., Cell Death and Differentiation 13 (2006)
1419-1421.

Smith, M. R., et al, Molecular Cancer Therapeutics 3(12) (2004) 1693-1699 and
Ramanarayanan, J. et al., British Journal of Haematology 127(5) (2004) 519-530,
refer to a combination of , a type I anti-CD20 antibody (rituximab) with antisense

Bel-2 oligonucleotides (Oblimersen).

Summary

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

combination with an anti-Bcl-2 active agent.

The embodiments disclosed herein 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-Bel-2 active agent.



30 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. - 6 - Preferably said type Il anti-CD20 antibody is a monoclonal
antibody. The term "chimeric antibody" refers to a¥honoclonal antibody comprising a variable region,
i.e., binding region, from one source or species and at least a portion of a constant region derived from
a different bouree awspectbstausualty \dsd sheedsbyaecoftbmahtpiaEchariwsdsCRimEifc antibodies
comprisingma:AsiReryapable kegioamad ahuman genstant regiaDare espreially prefesrech Such
murine/human.chimeric ﬁﬂtg%(}%igﬁg%[?ztg .QroducE of expressed immunoglobulin genes comprising

DNA segm%oﬁ)ilglélﬁgg i‘r?’g murine mmunc?gﬁo%%%n\iariable regions and DNA segments encoding

human imretaiaeieisthiBohatamiddyin . aericin2OreriRasE  éhimars it Bid s etiéhnPssed by the
present invertiaasaiethasd imvitudly the eldsstorcslubalasshasitiee nabidifliedmt ohangedittom that of
the original,aptadyaieh, shirens antlaadiesaialbaipitiied 16 a3 issspuicipdantivodies.”

Methods for producing chiméric antibodies involve conventional recombinant DNA and gene
transfection tBRHREGUECHSIY WER KW !fithe art. 15 See, e.g., Morrison, S.L., et al., Proc. Natl. Acad
Sci. USA 81 (1984) 6851-6855; US 5,202,238 and US 5,204,244. The term "humanized antibody"
refers to aridadigetsaivhizel-therrsindvinshe s ivebitg énselnetad fHurerRiningregidhd  (EDR) have
been modified to comprise the CDR of an immunoglobulin of different specificity as compared to that
of the 20 parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into the
framework region of a human antibody to prepare the "humanized antibody.” See, e.g., Riechmann, L.,
et al., Nature 332 (1988) 323-327; and Neuberger, M.S., et al., Nature 314 (1985) 268-270.
Particularly preferred CDRs correspond to those representing sequences recognizing the antigens
noted above for chimeric and 25bifunctional 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) 30 368-374). 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. -7 -
means, such as antibodies isolated from a host cell such as a NSO or CHO cell or from an animal (e.g.
a mouse) that is transgenic for human immunoglobulin genes or antibodies expressed using a
recombinant expression vector transfected into a host cell. Such recombinant human antibodies have
variable and constant regions 5 derived from human germline immunoglobulin sequences in a
rearranged form. The recombinant human antibodies according to the invention have been subjected
to in vivo somatic hypermutation. Thus, the amino acid sequences of the VH and VL regions of the
recombinant antibodies are sequences that, while derived from and related to human germline VH and
VL sequences, may not naturally exist 10within the human antibody germline repertoire in vivo.



As used herein, "specifically binding or "binds specifically to" refers to an antibody specifically binding
to the CD20 antigen. Preferably the binding affinity is of KDvalue of 109 mo1/1 or lower (e.g. 1010
mol/1), preferably with a KD-value of 101 mo1/1 or lower (e.g. 1012 mo1/1). The binding affinity is
determined wWhR Z$t4A¥4td 15binding assay, such as Scatchard plot analf§5 B 8% %pressing
cells. The term "nucleic acid molecule”, as used herein, is intended to include DNA molecules and
RNA molecules. A nucleic acid molecule may be smgte-stranded or double-stranded, but preferably is
double-stranded DNA. The "constant domains" are not involved directly in binding the antibody to an
20 antigen but age. jayalivediin,ihe pifectarfingians RGO, camplanentPiedings aRdLRC). The
"variable region” _(yariable.region.of a | kxﬁg{:al (VL), variable region of a heavy chain (VH)) as used
herein denotes @é\ﬁﬂ E%i?%‘ﬂ%m% %ra%?-chains which is involved directly in binding the
antibody to the antigen. The domains of 25 variahle human light and heavy chains have the same
general structuré %ﬁgfdaég’d?‘édﬁﬂﬁiﬁlcﬁﬂ%ﬁg& 3BtiP9AIhabFRY R RS F‘é@@ﬁé‘%ﬁf?&%@ﬁh@nces are
widely conserve@Dednneckedl hylthre€l Gy péovdriabiéieglfomsy (arreohh plemEntadityrdiétedmining
regions, €DRs). Lhgframewaikaaiobs @alepia brshieal-canferationandiha,ChfisHagy form loops
connecting the b-g,et}eereagft%ﬂgrﬁs The CDRs in each 30 chain are held in their three-dimensional
structure by the Famework regions and form together with the CDRs from the other chain the antigen

binding site. The_ antib heav d lig ain CDR3 regions pla rticularly important role in the
binding specifici&%ﬁﬁggy %af%gggzﬂ%ta@?%%gg}f@ﬁ%fgg Eiehlgél IiTrjf\’/nePﬁ %ﬁa'épﬂ% atﬁtééf(e)f%‘re provide a further
object of the invention, - 8 - The terms "hypervariable regjon" or "antigen- ia%i'n portion of an
antibody" when ﬁé%fﬂr?@?‘efﬁ‘?le%??oqh@’éﬁﬁ%oa&ﬂt _ Hu!é"s? df‘é’f?aéﬁ??bﬂ&?;’ iPrRFRdRonsible for
antigen-binding. cetiddnyqyreaitalyl&@§ioh comprises amino acid residues from the "complementarity
determining regions" or "CDRs". "Framework" or "FR" 5 regions are those variable domain regions
other than the hyjpefarabighie ¢ egit rBas) s asgaeremn diefirdd e tbfogep tpedighisangl heavy chains
of an antibody copRAsREMAE10de; terminumineslafpaina TR CRRAERR. FRAR:FRS, CORS, and

. Especially, ayy in is io nirikyte to.antigen binding.
CDR and FR re%iéﬁsgl drg E#E%Er%n%é%;gggﬁlﬁd?ﬁ Eg%%e%\gir@cfér ibidteﬁﬁ'r?%&%&%’e?al.,

Sequences of PRI BRERHtRA otk hte EC B B PamR el S¥vite! }vafioAat Institutes of
Health, Bethesd@; MD .08 1p=filtbiith dsenresiduesdrpmeardfisipeyvafiaBBTos4nghé\#Fms "CD20"

and "CDg0 antigeyy’ - uied dnerehanaeabibiiersiteand incuenanyNadantss iseipraiaand species
homologs of humﬁ%@DZO which are 15 naturally expressed by cells or are expressed on cells
- transfected with & € CD20 gene. Binding of an antibody of the invention to the CD20 antigen mediate

the killing of cells expr ing CD20 (&9 a tumor cell) by inactivating CD20. The killing of the cells

expressing CD2 e following mechanisms: Cell death/apoptosis

induction, ADCC and CDC. 20Synonyms of CD20, as recognized in the art, include B-lymphocyte

antigen CD20, 13Hymphdeytidcdyfacecantigen Bk teirdSoBp8bf Bivbodndihdadiipbvenct "anti-CD20

antibody;paccordipg fothednventinnds aRraatikodythat hindsapedificalhiieGRAQantigea. Depending

on binding properties;and biological actyitee 9@ GRAR AMRRIERA iR apge. two pes
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
25 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
30 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.



25 antibodies (type | and type Il 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.
WO 20091049841PCT/EP2008/008635 - 9 - Table 2: Properties of type land type Il anti-CD20
antibodies tyB& PAREEH20 antibodies type Il anti-CD20 antibodies type 1B EHEFE pe 11 cD20
epitope Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts Increased CDC (if IgG1 isotype)
Decreased CDC (if IgG1 isotype) ADCC activity (if'ISGl isotype) ADCC activity (if IgG1 isotype) Full
binding capacity Reduced binding capacity Homotypic aggregation Stronger homotypic aggregation

Apoptosis induckiQif LR SEPERsLINKINE -B1H204 AelbdpaB inektsEioRaVARIBHdy.

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

5 prepared by recombinant DNA techniques. Chimeric antibodies comprising a
murine variable region and 2 human constant region are especially preferred. Such
murine/human chimeric antibodies are the product of expressed immunoglobulin
genes comprising DNA segments encoding murine immunoglobulin variable
regions and DNA segments encoding human immunoglobulin constant regions.

10 Other forms of "chimeric antibodies" encompassed by the present invention are
those in which the class or subclass has been modified or changed from that of the
original antibody. Such "chimeric" antibodies are also referred to as "class-switched
antibodies." Methods for producing chimeric antibodies involve conventional
recombinant DNA and gene transfection techniques now well known in the art.

15 See, e.g., Morrison, S.L., et al,, Proc. Natl. Acad Sci. USA 81 {1984) 6851-6855;
1S 5,202,238 and US 5,204,244,

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

The term "human antibody”, as used herein, is intended to include antibodies
having variable and constant regions derived from buman 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)

30 368-374). 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



cross-linking One essential property of type | and type Il anti-CD20 antibody is their mode of 5
binding. Thus, type | and type Il anti-CD20 antibody can be classified by the ratio of the binding
capacities to CD20 on Ra1ji cells (ATCC-No. CCL-86) of said antiCD20 antibody compared to
rituximab. ThER498%P4AtECcD20 antibodies have a ratio of the binding cap%gﬁ’i]gl%z%s #5585 on Raji cells
(ATCC-No. CCL-86) of said anti-CD20 antibody compared to rituximab 10 of 0.3 to 0.6, preferably of
0.35 to 0.55, more preferably 0.4 to 0.5. Examples of Such type 11 anti-CD20 antibodies include e.g.
tositumomab (B1 1gG2a), humanized B-Lyl antibody IgG1 (a chimeric humanized IgG1 antibody as

giSCf'OS%? in %Q@Qﬁ/%sé@néﬂﬁﬁg@fia@é %@Jqlsﬁgélr&éﬂ/%af%mg_@%?)cpmg eﬁﬂ_ 89 IgGl.
referably sai e Il antj- antibody.is,a manoclonal antibody that binds tp 15the same epitope
as humanized Bg&/’i’ aﬂt?ﬁbfai‘/%sgd?s‘a%%%&?ﬁ%ﬁ’ﬁ&iﬁéﬁb&%&@jﬁ%’é’ éﬁt?%@g “ahtibodies in
contrast to the tppentandiss grrs siesrk wingis sraBbMagRspienisstercEysi R als
(ATCC-No. CCL186)cel saictimmé6ihiaNaain thumahin cortiipaties kovetwanatdb afd0c8rntvab2epraferably of 0.9
to 1.1. Exampleg gf SUCR P RrALHI; Q&Qn@rmmgiﬁ%l%ﬂﬁes&lger{&éximﬁt}e%&@@?&&ECACC,
20hybridoma; P@SS,%%?, Blo%g 6 /2@(&9%7%58&-5 3.2_[ I—tII4t I%(I%B EC/ECVC ngri(}ﬁmg 2C6 1gG1
(as disclosed in V&' F00BT THE681J IS GET (REGRECIo8d "W 2508 DS PP EF5008/008635 -
10 - and WO 2004108868098 WDePue5ios08hy s thf 2mmpyesid sraurscrsddhn W p604/056312).
The "ratio of the\ningdifigrsafatitiesctorBD26t on Rajlieebse(AH O MOtIEC WBE) dfrardmG@D20
antibodies compargq g Lidmatiais dateimineaibydirect 3jouniofingraseence-measiement (the
mean flug;escenc%lnt%nﬁilties %:MNQ};S eaégecé) usirlgirseaf'g algti-CDZO antibody conjugated with Cy5
and rituximab conj é‘éf & Wit f‘/%llnoa)ﬁf rréfpféecton 5|c?<'inson) with Raji cells (ATCCNo.
CCL-86), as described jn Example,No, 2, and cglculated as fol . Ratio. of the binding capacities to
CD20 on Raji celts ?ﬁ%&%ﬂ%.%ﬁft&%”g’ ﬁl(‘ﬂfy%l thef’féo‘%\t(ﬁra_tﬁtiﬁgg)l} fcéﬁﬂglgﬁg%g ratio(Cy5-
rituximab) MF1(Gy&cifitaikirhitshiay 3o [discliRg damsigay SrefatnbDbotbng MR is th&Rrean
fluorescent intensikye Fheo Tybilkbelibgdatias.aniSashhes girfmesinsdie nkihbeief &yBdbel

molecules per ”}Rtﬁﬁ%?ié‘&ﬂp@g’ 1072 mol/l). The binding affinity is determined with a standard
15 binding assay, such as Scatchard plot analysis on CD20 expressing cells.

The term "nucleic acid molecule”, as used herein, is intended to include DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA.

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

The "variable region" (variable region of a light chain (VL), variable region of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
which is involved directly in binding the antibody to the antigen. The domains of
25 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 compiementarity
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
30 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.



Typically said type Il anti-CD20 antibody has a ratio of the binding capacities to CD20 on Raiji cells
(ATCC-No. CCL-86) of said second anti-CD20 antibody 15compared to rituximab of 0.3 to 0.6,
preferably 0.35 to 0.55, more preferably 0.4 to 0.5. In a preferred embodiment said type Il anti-CD20
antibody, pre‘Fé‘?éBW%?ﬁihamzed B-Lyl antibody, has increased antibody 'deld Eﬁﬂ}gﬁﬂ\'@@ﬁalar
cytotoxicity (ADCC). 20By "antibody having increased antibody dependent cellular cytotoxicity
(ADCC)" is meant an antibody, as that term is definét 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: MR LRSLEHS thah lsnsawaxﬁg ﬁaﬁﬁﬁﬁ%ﬂhﬁ dafBel@ntiE&n recognized
25by the antigen- b %on of }tlhe antlbod&{‘P 2 % he as uses rrhi{r:}lperg@h%ra}{s%?od
mononuclear cell¥ ?éo?afe%l oM biGod of a ran omfi/ CRosén healthy dohor, as effector cells:

3) the assay is (farri’é‘@lm‘aéé@’rﬂlﬁ@?&?@ﬁé\’/ﬁhﬁ"&fﬁ%&élCoﬁ‘}ﬂﬁéepﬁm’é%aé ’i%f‘é‘c%so&l?ﬁhg standard
density centrifugatiorqiptedtiesigndacensuspendgidrat Sox 10BN s/ ErhindvBM oell EBfture medium;

i) the target Ce”?egs%gfﬁ\é'@rme%%ﬂ(m{éj &@ﬁ»}éﬁhcw RmeHpdsahates }ﬁ;@é&mm&er@gsaanentlal
growth p d in RP II 5 CH rpedlurﬁ}l Heled with 100
e

ase with' g viabili r.th %

micro-Curies of 51 “Wﬁﬁ%ﬂf\% ggf\ﬁ'/%] FEd ufe et }ﬁtmanan fesyependedin ¢ ure medium

at a density of 19@%‘“@/@!?10\11@@%@?@1%%? Ao FRig U2l E%p@%@n@ﬁo@@%ﬁe transferred

to each well of a.A6é-Frall Pejecatiterqilae;cfehe) therpatidody is: segiahywdiicteditabnm40@Gosy/ml to 0.04

ng/mi in cell cultyye, mecium 2 %bwaluf@rf»egfonhgea;@mmaaamwcﬁgwnﬁ armasided to the

target cells in th WeII ra pt iter patgé testm rt]lgrl licate rious g ntlb conﬁ:eﬁ rat jons covering
) g@ VTS Trie maximum rejease con ro

in the plate 15 cBHhiﬂﬁH@lﬂéﬂ%%ﬁ?&f@@%lé@%t%‘éé?@@%%|§F§ﬁ?éﬁ1§’ éfifeous solution

of non-ionic detaetgentdiNridetnSidingeBhhadlkdpapstead of the antibody solutlon (point iv above);

vi) for the spontaneous release (SR) controls, 3 additional wells in the plate containing the labeled

target cells, recejye S8-micraiiiers ehRPUIhze atigere 20mediliminsteag@abthehandinosiydsolution

(point iv above);; vi) ihe, m&k@'%%%plm Igpthen ﬁem&w%%ﬁ% gl minyigand

incubated for 1 hour at i crollters of the PBMC ion p01 ti b are added to
each welPto wel&%ﬂ@ﬁe&f&%ﬁée‘%éﬁ b BB RIS od 5F?1ge Fans St (R e wbator 25under

sarep ace in an inc
5% CO2 atmospitere Bin@itg fofr b kot dy of the invention to the CD20 antigen mediate the

killing of cells expressing CD20 {e.g., a tumor cell) by inactivating CD20. The

the whol& conce e[ Ry st G e ditional wells

killing of the cells expressing CD20 may occur by one or more of the following
mechanisms: Cell death/apoptosis induction, ADCC and CDC.

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

The term “anti-CD20 antibody” according to the invention is an antibody that
binds specifically to CD20 antigen. Depending on binding properties and biological
activities of anti-CD20 antibodies to the CD20 antigen, two types of anti-CD20

25 antibodies {type | and type I 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.



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
30radioactivityYeftii& (see point ix above) for that antibody concentratir/ RRRO98/ tEAverage
radioactivity quantified (see point ix above) for the MR controls (see - 12 - point V above), and SR is
the average radioactivity quantified (see point ix abd&ve) for the SR controls (see point vi above); 4)
"increased ADCC" is defined as either an increase in the maximum percentage of specific lysis
observed within the antibody concentration rangeriggied above, and/or 5 a reduction in the
concentration of antibody required to achieve one half of the. ﬁbn m’ggrcentage of specific lysis
observed within the antlbody COREEMT &Y 5’??&#&@ fé'gfe% tbve € ihcrease in ADCC is relative to
the ADCC, megastred-with-the-above-assay, mediatedc-by-the-sameantibody; producedby; the same
type of host cells, usiagtiasampandgdsdiesoduction, punifipalicmtfatbdatoibadidsstorage 10
methods, which-are-knownto-these-skilted-in-the-art] butthat-hasnotbeenproduced by host cells
engineered to pverexpresgpendibosgitbpacreased ADCC" canybelbkitblteehivypglycoengingering of
said antibodies;thatmeans-enhance-sate-naturat,cet=mediated-effector-functionsof mongclonal
antibodies by ¢ ngineeﬂng]the@ﬂﬂig@sl@ﬁahaﬁde componént as tieativibeH 0 iblipidanés P., et al.,
Nature Biotechpet-1-+-(1999-1+6-180-andUS6;602;684The-term"comptement-dependgnt
cytotoxicity (CIDC)" rateesstd (yBis (Gf tgamaatgmﬂor target dadtsdayethEl20foge aisoonekihg to|the

invention in th -presence of-e bUIIIlJICIIICIIL €bCisms fla

astredpreferably by thetreatment of
preparation of DZQAWiﬂ@Qﬁ’Ilg(H\AIﬂQoafpahtl -Ch20 amﬂmﬁycaeimr(dmglbithprentijn in 20 the
presence of co ' ' M the lysis
(cell death) of 20% or mqrﬁ}(nﬁ;ﬁhﬁ]gwcn?lls after 4|hours. Reéuwassaynidipeciparied prefergbly with
5ICr or Eu labeled-tumet-eelis-and-meastrement-offreteasedStCrorEu-Controtsnciude the
incubation of the tumor }wg@&ﬁﬁlﬁagg}ﬁ’g@mplement but Witl&ﬁgéztherﬁatﬂpﬁdggﬁfg'ﬁypically type Il
anti-CD20 antibedies-of-the IU\JJ. tsotype show-characteristic CBC plUpb‘lLIt‘b Iypb‘ tramtifCD20
antibodies have ggg%%«;@g&gtgg dE JOGLSAMARY 40 omPErREE AL sEaRY HreHb IgG1 isotype.
Preferably type Il CD20 antibodies are 1gG1 isotype antibodiesofhbrkingkimab" antibady
(reference antibody; example of a type | anti-CD20 30 antibody) is a genetically engineered chimeric

human gamma murlne tclolnstant gé)n%a%m c?ntaér@ﬂgemonqd@ﬁ q%% (ﬁ TGt p%gggl&st the human

CD20 antigen. 1§ diferic Entibotly coftains amma const an ns and Js identified by

the name"C2Bins Shmsetyeeyl M@é}l apticCRROo gp};}gg{ye@%he classi ed y the ratio
of the binding capacities to CD20 on Raji cells (ATCC-No, CCL-86) of said anti-

CD20 antibody compared to rituximab.

The type 11 anti-CD20 antibodies have a ratio of the binding capacities to CD20 on
Raji cells (ATCC-No. CCL-86) of said anti-CD20 antibody compared to rituximab
10 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 IgG1 antibody as disclosed in
WO 2005/044859), 11B8 1gG1 (as disclosed in WO 2004/035607), and AT80 1gGl.
Preferably said type 11 anti-CD20 antibody is a monoclonal antibody that binds to
15 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 1gG2a (ECACC,
20 hybridoma; Press, et al., Blood 69/2 (1987) 584-591), HI47 IgG3 (ECACC,
hybridoma), 2C6 IgGl (as disclosed in WO 2005/103081), 2F2 IgG1 (as disclosed



- 13 - April 17,1998, assigned to IDEC Pharmaceuticals Corporation. Ritindmab is approved for the
treatment of patients with relapsed or refracting low-grade or follicular, CD20 positive, B cell
non-Hodgkin's lymphoma. In vitro mechanism of action studies have shown that rituximab exhibits
human comp%‘%’é’ wfgﬁ‘gndent 5 cytotmdcity (CDC) (Reff, et. al., Blood 8%@}13(?@@51’9%@?-445).
Additionally, it exhibits significant activity in assays that measure antibody-dependent cellular
cytotoxicity (ADCC). The term "humanized B-Lyl a'nii@)bdy" refers to humanized B-Lyl antibody as
disclosed in WO 2005/044859 and WO 2007/031875, which were obtained from the 10 murine
monoclonal anti;:P20@BinNEYsEokYavaAblegegian@ihalauzing heayy @badsidktl $£Q ID NO: 1;
variable region %@%ﬁu& { ht chain (VL): SEQ ID NO: 2- see Poppema, S. and Visser, L., Biotest
Bulletin 3 (1987) 131- % ;%Egy himerization with a human constant domain from IgG1 and following
humanization (see WO,2005@448 9 and WQ 2005{ 1875). These "%g%‘lgize% - 3L antibodies"
are disclosed in Q¥talFPWRIOMS CORARE E5E ANEF VD %%?fb %fglﬁb% erably’th (ﬁm%éa ized B-Lyl
antibody" has variablgiré§ioh ehtffwdicavsoatpdredviy sitetmabiromn GemoredElyIBIRESI3 to SEQ ID
N0.20 (BsHH2 ta RridhistiandsBeitle Sri@aBuatdbien 0l MEONRQ05 M4 8o nandiéasZied {IAB1875). Especially

preferred are Seg, |D O 3uidy fl LhilSrd 4ikBd {n Bt s Bildr gl L8, B-HLLL
and B-HL13 of W _206 /04_4@59 and WO 2007/031875). Pr. erabl%/ th 'cguma IZ;&&% yl antibody"
has variable regf8R/B$#58 iNgHt S VEFSPSEY I RE™ %’- o‘f'\a} ?bﬁqgk/b and WO
2007/031875). ANrtiesrndsd thddsonbadirebxsnn)t dfniBoandsaralrsedsn faboms 1 antibody. Preferably
such humanized B-Lyl antjbodies are glycoengineered (GE).in F regiQn according to the
procedures describ8ati ‘?ﬁ/@%ﬁb‘%‘}&%@%@:‘*ﬁ% ggb%@%é? e%@}cﬁ}ﬁe%l(gg% nana, P., et al.,
Nature Biotechnol, 17 (1999) 176-180 and WO 99/154342. Such glycoengineered humanized B-Lyl
antibodigs have aM&héredt paitr 2 apjibodylation irCiHe Rbalingowiqifererabiyintmhg a reduced level
of fucose residues. PreleFrllysatileash40% or n@ye- (Ebcine 80ief@pddintie iz waghvd?)% 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 gligosaccharides of the Fc
region are prefePBlyibidecagnn -lupresiesbarteniicld hhtetacHaRE MEHAHR idiHiRd éf/"set‘@m,
pharmacoldneticscandispaoifie:bid Ogichbattiityc Sexgrepropestiesmidpdiepend not only on the
presence or absence, but also on the specific structures, of oligosaccharides. Some generalizations
between oligosatghiasitessidugtier &l and-ghixcupsatdindy hetian odm dfetie riadénd-orpexdiesple, certain

_oli@Josau_:chariO_'eh étﬁ%?%ﬁ?ﬁzﬁlﬁqh@t; (ﬁ’@@;cdh@ara@eﬁ.@%;hsm;yﬁpeée&%m @rﬁ%mdb@dolmbqi%@agn (;_hrougréI
interactions with specific, carbohydrate_ hinding proteins, whilg ot can be tibodies an
trigger u%desire&qgﬁﬂ%ﬂerﬁiet?égg |ng§% ?f?ﬁ%ﬁs&ﬁ.‘,’%ﬁ?ﬁ o ﬁ?tﬁg%}b%?e’éﬁﬂgl P i%ff%%g’g%-%l).
10Mammalian c@ifs are the preferred hosts for production of therapeutic glycoproteins, due to their
capability to glycosylate proteins in the most compatible form for human application. (Cumming, D.A.,
et al., Glycobioldgy 4 (rofs1ed15mbedimeikirridNIyRs dF., MR Biotathagl 187 eivaely 975-981).
Bacteria very raitalyhghycesplate proteidy, hndilikeotdentsibedyafepominm diodts cguchxagtyeasts, 15
filamentous fungi, ipsest and plant cells, yield glycosylation patterns associated with rapid clearance
from the blood stream, undesirable immune interactions, and in some specific cases, reduced

piologicghactivitg, AneRaIpatimalRtasls . mdase AR uaR: (GHIQ)er)s havepagn most
commonly used during the‘last two decades. In adgégondt% iving swtableg!yco;%%i?{! pgtte_rns, these
cells allow 20 cofsiéteAr &t Voﬁ%i%%n@ﬁ%ﬂi‘/ BE: %ﬁ‘l@’ d}%‘aﬂ%tf\r/‘e.cféﬁal Celf inds. They can
be cultured to higtteterisitideyinnsinuiieb lsisrehedknawimpsbaiprfrewmrsdiskih i the aritdne
development of safeaadnenredupitir:hioprosesties:sOther commonly used animal cells include baby
hamster kidney (BHK) cells, NSO- and SP2/0-mouse myeloma cells. More recently, production from
transgenic anim@hﬁ@%ﬁfQs'@?%@g@ﬁ&@ﬁi@ﬁat@md‘{o elpabssNatuie Bigteigbnotcdgh(396) 975-981).

All antibggdies contain carbohydrate str resjat consaryed positions in the heavy chain constant
regions,gv%jith eaogﬁ?égtilnpl %no)éls%gslg g:%%é?s%%mgt grray o?{N-Iinked carbohydrate structures, which

variably affect prgtejn assembly,,secretion or, functional activity. (Wri eb Qnisen, S. L.,
Trends Biotech. @St QWYBBS%W?%Wém rlfjeét%cré?% %h@%‘f?&% ee"érl\?-%%liﬁrsdﬁfﬂ%g%g varies
considerably, defilerdiryerimenderts drseaduaiimydarty aisiteieie igh-mannose,
multiply-branched as well as biantennary complex oligosaccharides. (Wright, A., and Morrison, S. L.,
Trends Biotech. I8¢ 997y Bea3dyd Ppsiecaydingie fellatBrpBenestis processing of the core
oligosaccharide structures attached at a particular




35glycosylation site such that even monoclonal antibodies exist as multiple - 15 - glycoforms.
Likewise, it has been shown that major differences in antibody glycosylation occur between cell lines,
and even minor differences are seen for a given cell line grown under different culture conditions.
(Lifely, M. R.W& ﬁ\‘.’?"&ﬁ%“dbiology 5 (1995) 813-822). 50ne way to obtain %93@1’&8?@8%8&% potency,
while maintaining a simple production process andeE)otentiaIIy avoiding significant, undesirable side
effects, is to enhance the natural, cell-mediated effédtor functions of monoclonal antibodies by
engineering their oligosaccharide component as described in Umana, P., et al., Nature Biotechnol. 17
(1999) 176-180;505k WENEA2 At iaGLibaPR-aatikRpdias e kB Aasbagsrspalyesispd agtibodies in

cancer immunot eragéﬁ%; 59}!{&/1%@9:‘[:%?! S“} I\Q?}:/gla Lgﬁanservgg N-linked glycosylation site at Asn297

in each CH2 domehn WO complex biantennary ocllggggc% arides attached to Asn297 are buried

between the CH2 domains, formin eXteE;?ive cfgn acts with the olt)épg%thde batg oor;g,tﬁlnd their
presence is essBht BEhEUhEISINTE RS HALE SRS TN UORSS0eh A8 B ShtiSoy dependent

cellular cytotoxiekpopeDEGE prewtiypvseRyitht aviagioobighey han PMs)varhed ip: REBMEISIR | et al,
Immunols Rev. 18803} Ron/ GiBAlkhEHA. 1 GnehMarriaatss SofL Cirendadiatéchngth1&1997) 26-32).
1t was previously SgWTIAL QY CIEXRSaSIORI0IGHNERCIRME!SrANEHY CHIQURSS of 100
13(1,4)-N-acetylglucosaminyltransferase 111 ("GnTIII 7y), a glycosyltransferase 20 catalyzing the
formation of bisé‘fHé{ ligosaccharides, significantly increases the in vitro ADCC activity of an
antineuroblastoma chimeric monoclonal antibody (chCE7) produced by the epgineered CHO cells.
(See Umana, P.{“étiﬁﬁ,Wé’fﬁ}r‘éﬁﬁiBféEﬁﬁ&ﬁllt?rﬁé%s SPFREREAN ARAV A JHITEFEES ' Ehtire contents
of which are here#lydfieSpuriitedchytitefgrletsce). The antibody chCE7 belongs to a large class of 25
unconjugated monoclonal antibodies which have high tumor affinity and specificity, but have too little
potencylto be climjcaily ansidbd ik earjptiyedibaedirstanti ngtubtid).6¢hiirek imcklhgter&n Tl

enzyme (Umang, Bt %kd'\b%t%%x%iﬁmm%elie(&%(?) ah{BB0IEhah Sty uad the diest to show

tht arge inoreaes. OLARCC S GPUl b pbiayled . shapcerg e Ao gyegoing cels o

el cells 1 s .
30 express Gn'l"ﬁf,gwhlc _aI%o ed to an increase in the propottion of constant region (Fc)-associated,
bisected oligosaBHEAHAEOR RIS RE FOHFBEALPMRIREBEA§8 S ccharides, above the levels
found in naturally-occurring antibodies.  The term "Bcl-2" as used herein refers to the Bcl-2
protein(Swiss Pt fiNePraaiBym mkrbePORInemEICk g btipraterdlydarn/hs Pl Adams,
J.M., 35Nature Ravigwis £ archbad? 42} t64 6 v6eidait sniseries unfl De%el§pinequidus 16 - (2003)
2481-2495; Danggiu%hlO%Q-MQQQXF%@(‘}*J’ogi%u't,lég,r(%ggé)IJgQg}?ﬂagﬁeE@H%e%n%O@OChim
Biophys Acta 1644 £2004 83-94). The term "anti-Bc1-2 active agent" comprises "anti-Bd-2 antisense
nucleotides" antfollg Iff?( n%%ii‘érs'?v‘?he "anti-Bd-2 antisense nucleotides" down-regulate the 5 Bc1-2
MRNA levels and reduces Bcl-2 protein expression. Examples of such antiBcl-2 antisepse
nucleotides incli¥e ©bik eP?@ﬁ%?ﬁf%ﬁ%ﬁ@ﬁ%ec?&tﬁ?ﬂ&g-ig%lﬁfbrf?cl)rgvﬁass tse ehgrae%] refers to
agents which intsipitaivénBcthe lpbstedntingstaestion rseavitySSitrasenslitae aihisildn GHusalBHBsphorylation
of Bcl-24Bc1-2 pediain phasghorlkadiatbindyibiiarssh $poines ebgvBiTA-402 or by binding to the Beh 10
2 protein and thus disruption of the Bad/Bc1-2 complex (these are referred to as "Bc1-2 protein binding
inhibitors"). Prefexaly. seddBr ImicidkiRitgisars Bekr2aretrigebindisg inpikitorsmihededd2 inhibitory
activity via direct bi@éﬁﬁe‘é? rsygguﬁgtl@?cprotein binding inhibitors can be measured via a competitive

e

binding assay . Thus the IC50 of the inhibition of the Bc1-2 protein activity can be determined in 15 an

homogenous time. resolved fluorescence, (HTRF) Assa rding ¢ ampla 3, Brafesaply the 1C50
of anti-Bc1-2 inhibi 0%6/)315 |\ﬂi§eirss fl%le%%%sés ﬁzé?émor%@r%a?é}ygﬂ% gjr i%s‘; Sucr? _Bcl-}% if;E)rotein binding

inhibitors includéecﬁﬁl.féaaﬁé%%%ﬁf&%t@f&s%vmf&%ﬁ@{ﬂ ObRIErATRASHIB 2R 1PF1IYPT A 385358,
A-438745, ABT-78der/SBCTERADsIEr &It I CH: 29RUBX-15-003, 2-Methoxyantimycin A3, HA-14-1,

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
30 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



20KF-67544, Purpurogallin, TP-TW-37, YC-137 and Z-24, preferably ABT-263 and ABT-737.
Oblimersen is an antisense oligonucleotide that inhibits Bc1-2 expression. The antisense
oligonucleotide, its sequence and its preparation are described e.g. in WO 95/08350, WO
1999/051253Y AR YB8#017852, WO 2004/056971 and 25 US 5,734,033POUBFRIEREN ST other
synonyms: Genansense, G-3139, Oblimersen sodium) as used herein means Heptadecasodium salt
of 18-mer antisense phosphorothioate oligodeoxyndgléotide whose sequence is:
51-TCTCCCAGCGTGCGCCAT-3'; Heptadecasodium salt of antisense oligonucleotide from fragment

32-49r.1t (start C%% F@Qm)sﬂfamﬂwm% Bl SPRIMNAGvity quantified (see point ix above)
d(P-thio)(T-C-T- r(éwcg -((?3:-1(%6%-&' ‘_igélg’i}’%'fﬁ-viﬂ) DNA heptadecasodium salt;
P-Thiothyrr_]idyly -(3--5')-2-deoxy-P- _|ocy_i ylyI<(3'--5')- _ _ _
PO mIcy VL (35).2- 4oy Pionoy L G152 deoyy PRy NV 315 v -deony- P
-5")-21-deoxy-P-apicfadipbsued yizhabrppibhbeorsayratin saoge istd apove, and/or
35thiogugnyly1-§3redutRnihintinenaishdyd nltiod M2dn tbody feqillieguanydyibvSor half of Hie-
P oty (D oy . 2956,
- -(3L-51)-2'- -P- idi casodium salt. - :
an antisense oIi@ﬂlﬁﬁéfé&%@?%ea'ﬁlbe-Mé‘iegﬁfge’ﬁég BH%&%%%Y&%Q%R ﬁg 'gé?l?iié?ég%ia%tshwhose
sequence is 5'-CTGECAACE TeCEeUA-Seanmnntibeshrerbrgd d1 the sameAgre of dastocked
nucleic acid (LNAjJi§uslegtidesswith enhangestsesistancpinfudlegsedigbsiionadhigsaagisense LNA

oligonugigotide (argeisuAeatides A3:0R GOUPASAAENTH) AL NITaNEELZnR TibriZqs used herein
means CDDO-Me, the methyl ester of the C28- 10 trlter(pen&dﬁ?d;e(anane triterpenoid

2-cyano-3,12-diBKSBIERhDY BoHiSH DEIBIRASH (B BBPIEEER Y Honda, T., Rounds BV Bore, L., et al.
J Med Chem. 43 (2000) 4233-4246), which blocks Bc1-2 protein phosphorylation (Konopleva, M., et
al., Blood 99 (200 3p6ess5d Aﬁﬁgé@%q&‘@a‘ﬁ%%&mg)ﬁé%%mwmg G
N-14-[4-(4LChlonshiphenyinzeylsmdthyd)pipleraginmtdinted] pésrzoy| fugtisy difnetnpidantino )-1( R) ~(
phenylsul fanylmgtihdsRsoBy aenirebritiy Nitkoheprgnastionamidaipbnldt as described in

(4'-Ch'°'i%biphe'1¥1'2'¥,'B??é?ﬁ'l%?&@gk%&i[% 3degimettyia minad 4 dR)sdsonenyisul fa nyl

methyl)pro_pylamlrrfjfgﬁ 4> nitrophenylsulfonylibenzamide, a Bc1-2 inhibitor of formula I, which is
described in WO 20Q8 09008 Rl Bt ena & Ay SBALRY CEbR 2008 §P 1,40 Gt frmula !
tumor target cells by the antibody according to the invention in the presence of
complement. CDC is measured preferably by the treatment of a preparation of
CD20 expressing cells with an anti-CD20 antibody according to the invention in
20 the presence of complement. CDC is found if the antibody induces at a
concentration of 100 nM the lysis {cell death) of 20% or more of the tumor cells
after 4 hours. The assay is performed preferably with *'Cr or Eu labeled tumor cells
and measurement of released *'Cr or Eu. Controls include the incubation of the

tumor target cells with complement but without the antibody.

25 Typically type 11 anti-CD20 antibodies of the IgG1 isotype show characteristic CDC
properties. Type 11 anti-CD20 antibodies have a decreased CDC (if IgG1 isotype)
compared to type | antibodies of the IgG1 isotype. Preferably type Il anti-CD20
antibodies are IgG1 isotype antibodies.

The “rituximab” antibody (reference antibody; example of a type I anti-CD20
30 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



WO 2909_/049841PCT/EP2008/008635 -18 - Clformula 11. A-371191 as used herein means a -
Bcl-2 inhibitor of formula 11, 00 NO,CR, 5formula 111. A-385358 as used herein means
[(R)-4-(3-dimethylamino-1-phenylsulfanylmethylpropylamino)-N-14-(4,4-dimethyl-piperidin- 1
-y1)-benzoyl W BItBtENzenesulfonamide (as e.g. disclosed in Shoemak%??ﬁéﬁé%’%’fﬁ%ancer
Research 66 (2006) 8731-8739) a Bc1-2 inhibitor of formula IV, 10 - 19- Gossypol as used herein
means either a racemic mixture of (+)-Gossypol or é—z)-’GossypoI (a Bc1-2 inhibitor of formula V), or
pure (+)-Gossypol or (-)-Gossypol, preferably Gossypol refers to pure (-)-Gossypol. i-Pr

April 17,1998, assigned to IDEC Pharmaceuticals Corporation. Rituximab is

approved for the treatment of patients with relapsed or refracting low-grade or

follicular, CD20 positive, B cell non-Hodgkin's lymphoma. In vitro mechanism of

action studies have shown that rituximab exhibits human complement--dependent

5 cytotoxicity (CDC) (Reff, et. al, Blood 83(2) (1994) 435-445). Additionally, it
exhibits significant activity in assays that measure antibody-dependent cellular
cytotoxicity (ADCC).

The term “humanized B-Lyl antibody” refers to humanized B-Lyl antibody as
disciosed in WO 2005/044859 and WO 2007/031875, which were obtained from the
10 murine monoclonal anti-CD20 antibody B-Lyl {variable region of the murine
heavy chain (VH): SEQ ID NO: 1; variable region of the murine light chain (VL}):
SEQ ID NO: 2- see Poppema, S. and Visser, L., Biotest Bulletin 3 (1987) 131-139;)
by chimerization with a human constant domain from IgGl and following
humanization (see WO 2005/044859 and WO 2007/031875). These “humanized B-
15 Lyl antibodies” are disclosed in detail in WO 2005/044859 and WO 2007/031875.

Preferably the “humanized B-Lyl antibody” has variable region of the heavy chain
(VH) selected from group of SEQ ID No.3 to SEQ ID No.20 (B-HH2 to B-HH9
and B-HL8 to B-HL17 of WO 2005/044859 and WO 2007/031875). Especially
preferred are Seq. ID No. 3,4, 7,9, 11, 13 and 15 (B-HH2, BHH-3, B-HH6, B-HHS,

20 B-HL8, B-HL11 and B-HL13 of WO 2005/044859 and WO 2007/031875).
Preferably the “humanized B-Lyl antibody” has variable region of the light chain
(VL) of SEQ ID No. 20 (B-KV1 of WO 2005/044859 and WO 2007/031875).
Furthermore the humanized B-Lyl antibody is preferably an IgGl antibody.
Preferably such humanized B-Lyl antibodies are glycoengineered (GE) in the Fc

25 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

30 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

35 efficacy of a therapeutic glycoprotein, including physical stability, resistance to



I-Pr 5formula V. AT-101 as used herein means clinical lead compound of Ascenta Therapeutics
AT-101, a Bcl-2 inhibitor and derivative of R (-)-gossypol. Obatoclax mesylate (or other synonyms:
GX-015-070;0r GX15-070) as used herein means 2-

[2-(3,5-Dimef§P YRR bI-2-yImethylene)-3-methoxy-2H-pyrrol-5-0]- 10 PATEESEEFEHANesulfonate,
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) 1339-13504TFW-37 as used herein means a Bcl-2 inhibitor of
formula VI, 15formula VI. BL-193 as used herein means a Bcl-2 inhibitor of formula VII, - 20 -

formula V. NSG; 19654 2SS PRIBIRTeRRS S BN AR & BSkkiar dorived

from Anti in A3. 5YC- i D. [ iati

absence, but also on the specific structures, of oligosaccharides. Some
generalizations between oligosaccharide structure and glycoprotein function can be

5 made. For example, certain oligosaccharide structures mediate rapid clearance of
the glycoprotein from the bloodstream through interactions with specific
carbohydrate binding proteins, while others can be bound by antibodies and trigger
undesired immune reactions. (Jenkins, N., et al., Nature Biotechnol. 14 {1996)
975-981).

10 Mammalian cells are the preferred hosts for production of therapeutic
glycoproteins, due to their capability to glycosylate proteins in the most compatible
form for human application. (Cumming, D.A., et al.,, Glycobiology 1 (1991) 115-
130; Jenkins, N., et al., Nature Biotechnol. 14 (1996) 975-981). Bacteria very rarely
glycosylate proteins, and like other types of common hosts, such as yeasts,
15 filamentous fungi, insect and plant cells, yield glycosylation patterns associated with
rapid clearance from-the blood stream, undesirable immune interactions, and in
some specific cases, reduced biological activity. Among mammalian cells, Chinese
hamster ovary (CHO) cells have been most commonly used during the last two
decades. In addition to giving suitable glycosylation patterns, these cells allow
20 consistent generation of genetically stable, highly productive clonal cell lines. They
can be cultured to high densities in simple bioreactors using serum free media, and
permit the development of safe and reproducible bioprocesses. Other commonly
used animal cells include baby hamster kidney (BHK) cells, NSO- and SP2/0-mouse
myeloma cells. More recently, production from transgenic animals has also been
25 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)
30 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). Typicaily, there is heterogeneous
processing of the core oligosaccharide structures attached at a particular

35 glycosylation site such that even monoclonal antibodies exist as multiple



Purpurogallin is described e.g. in Walensky, L.D., Cell Death and Differentiation 13 (2006) 1339-1350.
HA-14-1 is described e.g. in Walensky, L.D., Cell Death and Differentiation 13 10(2006) 1339-1350.
Z-24 as used herein means 3Z-3- |(1H-pyrrol-2-y1)-methylidenel-1-(1-

piperidinylmé?’ﬁ%/ﬁl(ffg‘!%‘i‘-‘ll-indol-z-one, a Bd-2 inhibitor of formula VIII, foﬁﬁﬂifglj\%ﬂ?’(_{t?ﬁgeferably the
anti-Bd-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 A3, HA-14-1, KF-67544, Purpurogallin, TP-TW-37, YC-137 and Z-24. -21 -

Preferably the agj-Bel-2 Active.Agenk i, Bslea Rpiein binding,joiaiies witesam IGaGyetihe anti-Bcl-2
inhibitory activity of 5 yls,4 or less, Such Bch:@%r;tein binding.inhihitQr is Prefegasbl nsglrected from
Gossypol, AT-187OSANRO S HeBoTAREPAE T B0 47d /sﬁ?-%ﬂz?}‘mareﬁe%r%yfﬁvom ABT-263 or
ABT-737. 5The géen "eliptiassiopvof tdeDdiffersptigaiysciretiions diedieMn Bigeiiftlant level of

expression of thelidiantigervis g celgmjeferably on the cell surface of a T- or B- Cell, more
preferably a B-cell, from a tumor or cancer, respectively, preferably a non-solid tumor. Patients having
a "CD20pxpresging ¢aRces” saniheiseermined-byistandaie,assays kaawaiiiifeaasiniplg. CD20
antigen expression js 10 _measured using immunohi mical. (I tion, or via
PCIg-baseg detgéﬂolﬁ%? t r%%#fe%%dgﬁgﬁ%t%ﬁ%g@rﬁég%@ﬁ? %62%%§§%§§|$%{}c§%%§lgs used
herein refers to Il CHREEFLHE HtiAl e cEiTai sob AESHIW LIS s SE e ana éﬁ%é\'ﬁ?igen. Such
CD20 expressingycangteeriayther fdiexasipiadtyenpiromras ay dustidesdiinddmensiad, Rird-cancer, non
small 15 cell lung {NRGhdcancar i bransiiamahdolanaaldermrastapdonecaniesdpankeeatic cancer,

skin canger, cancet ol G08A] A S auleneus.of IRARRIARIBPIane BiAiBaR aRcer, ovarian

cancer, rectal cancer, cancer ‘of the anal reglorlés_tomach cancer gast'rilﬁ éggﬁ((:]%r colon.cancer, breast

cancer, uterine CAMEArUEREHSGNa AL XHORY HABI5HE SLARIAGTHA &F HEtflur “carcinoma of
the 20 cervix, carenormplek thienteying, chgomeotheridhshdtadlicd fHOBAAR srD ezeskbeaiserr of the
esophagus, canggr ofthecsmalk esiing .cancer ebiiasndactinepsyaieptideanekbaidhadnyroid gland,

cancer of the pajaiivieid.glend Lanaer fl- e adianal landAareoma o saflisaucuarnger of he

urethra, cancer o tlhep enis, prostate cancer, cancer OI%EP ﬂrzi\g?e ,.cancer of ?e I%dqe or ureter,
renal celPcarcindfioss deciomss f’iﬁec?(é‘ﬁgf_‘ﬁé%@ @ eiB’r%&,%‘éﬁta acllGiaY Cahcer, biliary
cancer, neoplasmél89ihé1éeptial efbmipUs sststbrd oSyl dhnal @34 WM A% 7brdifTishentiglioma,

glioblastoma multifpmeesiastiecyiorias sEilawaneshas, (epeEndynsanas, medulloblastomas,
meningiomas, squamous cell carcinomas, pituitary adenoma, including refractory versions of any of

the above cancegsy gy @ &anhinalinm ah.ane 0ok e oh e Rl YR BaReelarP(EfermiiC D20
expressing canc herein refers 4 r Cell = in.s.lymphomas
(NHL)) and Iymp%ogét%ﬁg%ﬁgﬁgs{c %i%g%?ﬁg;sggrﬁ%%@%?gﬁj Ig %(l\)égﬁ%g%%%%%%ge e.g. a)
foIIicuIalzﬁlmphofﬁﬁ’gleb‘}gstﬁfa@fﬁ’?ﬁﬁl@ég\}éﬁ‘g@lcﬂiﬁﬂsﬁﬁ 7B 83821%8&%5"'66 fulling endemic

vitro ADCC activity of an antineuroblastoma chimeric monoclonal antibody
{(chCE7) produced by the engineered CHO cells. (See Umana, P., et al,, Nature
Biotechnol. 17 (1999) 176-180; and WO 99/154342, the entire contents of which are
hereby incorporated by reference). The antibody chCE7 belongs to a large class of
25 unconjugated monoclonal antibodies which have high tumor affinity and
specificity, but have too litle potency to be clinically useful when produced in
standard industrial cell lines lacking the GnTIlI 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
30 express GnTH]I, 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 “Bel-2” as used herein refers to the Bcl-2 protein(Swiss Prot 1D No.
P10415), a member of the Bcl-2 family of proteins (Cory, S., and Adams, J.M.,
35 Nature Reviews Cancer 2 (2002) 647-656; Adams, Genes und Development 17



35Burkitt's lymphoma, sporadic Burkitt's lymphoma and Non-Burkitt's lymphoma) - 22 - c) marginal
zone lymphomas (including extranodal marginal zone B cell lymphoma (Mucosa-associated lymphatic
tissue lymphomas, MALT), nodal marginal zone B cell ymphoma and splenic marginal zone
lymphoma), HMAELEH lymphoma (MCL), e) Large Cell Lymphoma (in&fulifig Beee4ditfuse large
cell ymphoma 5 (DLCL), Diffuse Mixed Cell Lymphoma, Immunoblastic Lymphoma, Primary
Mediastinal B-Cell Lymphoma, Angiocentric Lymphb?ﬁa-Pulmonary B-Cell Lymphoma) f) hairy cell
leukemia, g ) lymphocytic lymphoma, waldenstrom's macroglobulinemia, h) acute lymphocytic

Ieulremi?] (ALt-L)’ %mlsm'@4@1&5@99&?&1@%@“@@!@@k&m&ymm?éncﬂﬁsnPém@marlztfﬁltdm;B-lce“
rolymphocytic 10 ieukemia, i) plasma cell neo ell myeloma, multiple myeloma,
glas¥nal?:ytor{1a j§"f—tlr6’<§ i%%ﬁ%‘%ﬁé@%@% spf‘éféﬁa%%&%%gggglg lgkpresysing cancer is a B-%:ell
Non-Hodgkin's lymphomas (NHLZ. Especially the CD20 expres_ségp cantcer iss aM entll ecc;;ll -Iymphoma
(MCL), acute lyrhish&dtic 18UkBfiA i‘ﬂt‘if),a%ﬁ%nﬁ?fg?mﬁfﬁ%c?ﬂg TeuRERTaECL L Y128 diffuse large
cell lymphoma (BIdC1Bx Burkiibstdyshphbenzartiafyl e indskesemmdentiidaar dawptisasitmiiple myeloma,
marginakzone IWnphefRa st anspiadidyiiiapsedierativer eisond Ex4Mpldd hHIMassdciated

lymphoma, waldensirom s magrelobulinamizs CuRiman:Chiw upphomarhbe e ieating! as used
herein, unless ot erW|se”|n§|cate , means reversing, 20 allevjating, i) hlb{%ﬂ tt]e progress of, or
glu%%ﬂgf%e %%%é%

preventing, eith&pRiaty &t CBRpREEHN RGP oiRthABRmEPAS , BIotHer
cancer-causing oteredinstit Gty sithea matherin hithisicaraf thepherpherdstipgeel Bskad, BAtéss otherwise
indicated, referspieihs sictsphirsating, RhiemT)suneihod ofltreating:' by it éayivateeBavhen applied
to, for eyample, 23,¢A0EEIPIR(R B AMAEPABLBERHIRLARIN RIS AENARRA R RduCe of
eliminate the number of cancey cells in Q{i\tlerl(tiP oEtofaIIEwate hg ?%m ,Eg?l 1S of a cancey. "A method
of treating” cancet“bP aRfotREY BiBTliRRatEUISE: der d6SERE! FideREa iI;'F‘ aR'thatthe cancer cells or
other disorder wiltotrifclzin dingelirhibigted ThaBile nvkittrpRedtisyoriaidseaebpdingofattcbe reduced,
or that the sympgemsp3rahatansegimiisitosy cisdreafewilldh ac, domplewiatbihddigenssy method of

treating cancer il beypqrigrmed eYeRwith-alpwdikelinondobsierass. AUl ichngivandhe medical
history and estimated survival expectanc d% rpatlent, @,%?%{Dertheleass dr%%metd }tic,)( |[r]11dré:$: an overall
beneficitl coursé“b}f‘%ﬁ:‘ﬁﬁﬁ?gﬁﬁé‘fﬁ?ﬁﬁo%g-a ftstAitfon* o 'qé%{’cymfﬁ?stenﬁgq' reterto the
administration oPeddatypehl BE¥el omzBchatibbibjtantrsavinss PrMibteraere meckHil formulation
or as two - 23 - ﬁrﬂgadsatasfprmuiﬁtkens_. ﬂ'rh@ﬁo{ﬂd@iﬂfgismﬁﬁﬁmandmisinwit_pmﬁﬁ:lsss@c}s_equential in
cxert their biolog e e B B o
co-administered ?ﬁ@P g r‘ﬁfﬁ%ﬁ%ﬂs{fﬁ %1%%%%%%@8(%%%@’ é’ﬁyi%qgamvg%%% ’%1(1??/' _¥§(ﬁ)’ugh a

continu@qs infuskdh @i, Brtheragribpdy PR Nedénttally oardidr e meltrstiinibitoredratd Be1-2

inhibitor is adminiBterex .orally). When both therapeutic agents are co-administered sequentially the
dose is administered either on the same day in two separate administrations, or one of the agents is
administered on@igyndeans thesesandrs cetighadeptiistehed inhibay BdedayprespirafefBidy on day 2 to

4. Thus the term ntially’ s, withi h Rfthe,fi iogdy, preferably
within 4 days A oag Siglbnneang WibinJ.days afterdhs-dase ohihefiist aniody, e

ose of the first antibody; awl t rm.tsimultane ns at,the same
time. The terms “%anﬂﬁﬁgtrat}gﬁ) Wﬂ%@éé%%%t to Qgﬁ?ﬁﬁ%ﬁgg&e égé@zqa@?pe Eﬁ’%mti-CDZO
antibodyand théJ8d-23thpiBitoihmarens(thadthes iyapRERanEedssEsedn-bb> SithehEs administered
simultaneously, ibtherreatimenidcyisiecis appiapritiepfatdonihitdmgsak. pfevénnereakti@nthe Bcl-2
inhibitor is e.g. a{%{g IBierad 8- everyiisidodhididaysend typgalisant-CREG aatbody igadministered
overy weok Or e CTENRE o5 0 ST SISl SEF g o
oligonucleotide from fragment 32-49nt (start codon region} of the human BCL2
30 ¢DNA; 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-Thicthymidylyl-(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-
35 thioguanylyl-(3'--5")-P-thiothymidylyl-(3'--5')-2"-deoxy-P-thioguanylyl-(3'--5')-2'-



201t is self-evident that the antibodies are administered to the patient in a "therapeutically effective
amount” (or simply "effective amount") which is the amount of the respective compound or
combination that will elicit the biological or medical response of a tissue, system, animal or human that
is being soughPBy¥HP&Yearcher, veterinarian, medical doctor or other cl#fididi 28510 Emount of
co-administration of said type Il anti-CD20 antibody and said Bcl-2 inhibitor and the timing of
co-administration will depend on the type (species; §énder, age, weight, etc.) and condition of the
patient being treated and the severity of the disease or condition being treated. Said type Il anti-CD20
antibody and saij I+2 phibi 9 suitably co-administer the patien ne time or over a 30
series of treatmé%é&b%%%%%gﬁge %?g& 8%92331%?&8? ?ﬁ}ﬂgtige ?s%e,? ?%?&%rﬁi /lf ,to 50 mg/kg
(e.g. 0.1-20 mg/RYPotE i he Vet W%Zﬂ'ﬁﬁw& (931%2 "éﬁt?)x’é‘(}%5t § ﬁr’(’ég'é gO-lSO mg/kg)
of said Bcl-2 inhibitehjsradiiitieptederdidalie mioatige for co-administration of both drugs to the patient. If
the administration is intravenous the initial infusion time for said type Il anti-CD20 35antibody or said
Bcl-2 inhibitor meBChzslmiger thasesushskgprentdofidsion inédyiforabi@nse phosphorothiocate
2009/049584][ngﬂgﬁ@;@ﬁ@é@?%s‘e%qd%@%%'agpﬁr?@ﬂﬁwmﬁ fﬁlﬂct?ﬁ mi{iaﬂ;in:]usion, and
approximately inutes for suhsequent infusions (if the initial infusion, is we rat The
preferred dosagguglesogigefygb ?I’ gr%ti%gz%%aanrt?bp%f?/(%/éillnﬁléf%ﬁctﬁg ra@gﬁg}#olr]nugggeﬁ% .Og‘ggrn‘g/kg to about
30mglkg. Thus, BHEerhrE TRISESBT BRdeaso. Sisepien 5 T DDAk A bR/ BeBHEMRE r 30mg/kg
(or any combinatingethevelef)tide)s b & (cadiministecad-iofhepatiat:2The preferred dosage of said
Bcl-2 inhibitor will be in the range from 20 mg/kg to about 150mg/kg. Depending on the on the type
(species, gendeRBgapweightseic headid conrditsorBilielatient anetion thecypd achantB8D20 antibody
3?:' chln? ;ﬂh'z'lﬁfeﬁp&glﬂ$?@é&@ﬂ%_g}ﬁ@ gﬁkgg‘@tﬁa&_sg%g, é%cg%%l%%ﬁé‘aﬁdd%%z@g?@q@ﬂt'bOddy can

iffer from the age cl-2 inpjbitor. E. e i- anti e ered e.g.
every one to thrgélﬁ%gis(%aeﬁcf@a "é‘é)f‘-’z i'r’igr‘ﬁﬁffgr may 8r5fdlarﬁiﬁfs%gl}éyé%%g?qéég%gggt@ 7 days. An
initial higher load#ig d846). falfoshcbleskoRelcr Riaretopas Bl tiesy Kiepoplewilyinisterbd. 15In a
preferred embodiseaatizomedizanient is useful for preventing or reducing metastasis or further
dissemination in such a patient suffering from CD20 expressing cancer. The medicament is useful for
increasing the durgition fsukvivakeisuch s patjienl crehbing e prograssitiyliseesauival of such a
patient, increasing e duasian ok iesARAEnIS) g in Aesiaistsalisaignicaganthasclinicall
meaningful improvement fthe{; treated patient aE%%]ea ur. y.th dg%%z(r?n of sur '_‘@: rogression
free survival, resHBRSEYERE BT GOPHER of Tdspbred TR Er Pl BRBOHIRERF The redicament is
useful for increasintp timedpdrsineaté(R) 4 riroupssipatiostsy irtpeyksrirsd &f this invention, additional
other cytotoxic, chespibsiagaifit sm2bmiaddj-santear iabiits; of tomphunsdittatsedharibeaithe effects of
such agents (e.9,,qy{gkihgeb MR B38, R REAYRE: Ad:AO GPARAHIROdY 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. Prefegably the type Il anti-CD20
antibody and Bc1-2 inhibitor combination 30 treatment is used witho h additional cytotoxic,
chemotherapeutic or anticancer agents, or compougdsdhaf, enhance the€ffects of such agents. Such

agents include, for example: alkylating agents or agé nts‘ym{% an alkylatig
cyclophosphamide (CTX; e.g. cytoxanQ), chfpral um[j(CH . L/\
) | N
N\) NO, ]

g action, such as

formula I.

ABT-263 as used herein means a Bcl-2 inhibitor of formula I, which is described in
1JS§ 2007/027,135,



leukeran(r)), cisplatin (CisP; e.g. platinol(r)) busulfan (e.g. myleran0), melphalan, - 25 - carmustine
(BCNU), streptozotocin, triethylenemelamine (TEM), mitomycin C, and the like; anti-metabolites, such
as methotrexate (MTX), etoposide (VP16; e.g. vepesido), 6-mercaptopurine (6MP), 6-thiocguanine
(6TG), cytardfhe 48833, 5-fluorouracil (5-FU), capecitabine (e.g. Xelodd®'HatEH4MHe (DTIC), and
the 5 like; antibiotics, such as actinomycin D, doxorubicin (DXR; e.g. adriamycino), daunorubicin
(daunomycin), bleomycin, mithramycin and the like;l8lkaloids, such as vinca alkaloids such as
vincristine (VCR), vinblastine, and the like; and other antitumor agents, such as paclitaxel (e.g. taxole)
and paclitaxel derivatives, the cytostatic agents, glucocorticoids such-as.dexamethasone (DEX; e.g.
decadrono) 10 and corticosteroids such as prednisone, nucleoside @ e inhibitors such as
hydroxyurea, amino acid depleting enzymes suchhasgsparaginase, leg€ovorin and other folic acid

derivatives, and similar, diverse antitumor aientsllThg‘g“o owing agents may also be used as additional
agents: arnifostine (e.g. ethyolo), dactino l mechloref] Ine (ffitrogen mustard), streptozocin, 15
cyclophosphamide, lomusthe (CC dexoxbicin lipo (esg.gexile); 'abiuiz (e.g. gemzaro),
daunorubicin lipo (e.g. C0), procarbazine, mitom cin,%ocetaxel Ee.g. axotere), aldesleukin,
carboplatin, oxaliplatin, ctagtibiae, tothecin, CPT 1L g ecan), 10-hy

7-ethyl-camptothecin (SN38), floxuridine, fludarabine, ifost&ide’ idarubicin, mesna, interferon beta,
interferon 20 alpha, mitgxa one, topotecan, leuprolide, megestrol, melphalan, mercaptopurine,
plicamycin, mitotane, pegaspargase, pentostatin, pipobroman, plicamycin, tamoxifen, teniposide,
testolactone, thioguanine, thiotepa, uracil mustard, vinorelbine, chlorambucil. Preferably the type Il
anti-CD20 antibody and B&#-2 inhibitor combination treatment is used without such additional agents.
25The use of the cytotoxic and anticancer agents described above as well as antiproliferative
target-specific anticancer drugs like protein IcindssrmhiBitors in chemotherapeutic regimens is’
generally well characterized in the cancer therapy arts, and their use herein falls under the same
considerations for meryloring dolerance and eiechvengas, Agckiangantfoling administration routes and
dosages, 30 with somé adﬁus ments. 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 amosed in the absence of additional other
N

agents. - 26 - animal models, can be reduced by up to abou order of magnitude concentration or
amount. Thus, the actual dosage will depend pqns;he judgmept of the physician, the condition of the
patient, and the effectiveness of the ther@igﬂiic‘gﬁe ifod™pasgd on the in vitro responsiveness of the

| " T&sponses observed in the

primary cultured 5 malignant cells o} ltured tiSsgre~sample~o ¢
appropriate animal models. In ﬁﬁtext of this inventign,"an effectivetamount of lonizing radiation

may be carried out and/or a ra harmaceutical may be used in addition to the type Il anti-CD20
antibody and 13c1-2 inhibitor combination treatment of CD20 expressing 10 cancer. The source of
radiation I:l_’can be either external or internal to thef&%t}iﬁnt]ﬁeing treated. When the source is external to
the patient, the therapy is known as external beam radiation therapy (EBRT). When the source of
radiation is internal to the patient, the treatment is called brachytherapy, (BT). Radipactive atoms for
use in the conteXt F1Aré i?f\}éﬁﬂdﬁrfé{h“&%a%%B?éﬁ??é%f?ﬁ@‘é%&ﬂﬁ?ﬁldé?ﬁﬂ > %W&h%ﬁﬁffnited to,
radium, cesium-gaopirdiin )29 4dherdtinerh P4gipgottingsylidizakesit; toppebredZenechnetium-99,
iodine-123, iodingyd31,-and indiymsl&il«ds pisaRossible dxlabel the. artinadyvithssustoradioactive
isotopes. Preferabl the?%pe Il angi}gh[ii)md% tibod Qd Bcl-2 inhibitor combination treatment is used

without such ionf b‘% ﬁcﬁflﬁd EPAPY IS a standard treatment for controlling
unresectable or inoperable tumors and/or tumor metastases. Improved results have been seen when

radiation therapy has been combined with chemotherapy. Radiatirapy is based on the principle

that high-dose radiation delivered to a target area will result in the of reproductive cells in both

tumor and normal tissues. The radiation dosag 0, .0
N’S’ °
H L/\
N N N
H !
NO,

10

formula IV.



25 regimen is generally defined in terms 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 structtf@¥PH#8%H1s of the body, and the extent to which the tumorPit3gESfeRieNsA3ypical course
30 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%y 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 tumaesspisl B0 patientaqrs ehied witbrihe eombination teaimesit @f the invention
and radiation. 35In other w the.inhibition of t r growt cgmprising - 27
- the combinatiof_%!oosﬁf}rjfg11 i av?éﬁ %ﬁrﬁgdé'r{] ra{r’lkgfg W Faenrﬁ:’ognﬁﬁ%%d%v%?f?%%%o%ﬁd%%%%% cgivilith additional
chemotherapeut&esi el ¢erem A geiats [PriEmSIesBPSjuvant radiation therapies are, for example,
contained in WO 99/60023. The type Il anti-CD20 antibodies are administered to a patient according to
known 5 methods, by intravenous administration as a bolus or by continuous infusion over a period of
time, by intramuscular, intraperitone’éTF rntracerobrospinal, subcutaneous, intra-articular, intrasynovial,
or intrathecal routes. Intravenous or subgutanequs adeainistration of the antibodies is preferred. The

administration as a bolus or by congjnuouslj ' iod of time,okgly intramuscular,

A Py IMgsyhovial, intrathecal, or peroral
inhibitors is preferred. 15The
invention further comprises a kit comprisg aitype | ang ‘ sody and an anti-Bc1-2 active
agent for the combination treatment of a patient stiffering from a D20 efiressing cancer. In a
preferred embodiment, the kit containers may further include a pparmaceutically acceptable carrier.
The kit may further include a sterile diluent, which is preferably stored in a separate additional
container. The kit 20 may further include a package insert comprising printed instructions directing the
use of thg combined treatment as a method for #o&RAR eXxpressing cancer disease, preferably a B-Cell
Non-Hodgkin's lymphoma (NHL). The term "package insert" refers to instructions customarily included
in commercial pagkages of therapeutic products, which may inglude information 25about. the
incications. usats) J0LA8E SRR ESEN <GHiL AR B B e S B Rarh I the use of
such therapeutic protBeks imhibjpsfurfett et ft) GssiPible of manufacture containers may
further include a pharmaceutically acceptable carrier. The article of manufacture may further include a
sterile diluent, whichdsipreneszoly orsbansanoapamate’addiibRdrsdeohtdlfidranusesbertigrein, a
"pharmaceuticalitaassepiable, savigetig nfepgadita-yeludglam)-3-methoxy-2H-pyrrol-5-yl]-

10 1H-indole methanesulfonate, a Bci-2 inhibitor, which is described eg. 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,

o

15 formula VL

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



and all material compatible with pharmaceutical administration including solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and - 28 - absorption delaying agents, and other
materials and compounds compatible with pharmaceutical administration, Except insofar as any
conventionalMEHIEP6#%dEnt is incompatible with the active compound, ud¥-HHEré#si#aéScompositions
of the invention is contemplated. Supplementary active compounds can also be 5incorporated into the
compositions. Pharmaceutical Compositions: Pharm8iceutical compositions can be obtained by
processing the type Il anti-CD20 antibody and/or the anti-Bd-2 active agent according to this invention
with pharmaceutically acceptable, inorganic or organic carriers. Lactose, corn starch or 10 derivatives
thereof, talc, stearic acids or it's salts and the like can be useds for example, as such carriers for
tablets, coated tablets, dragees and hard gelatlne capsules Swtable carriers for soft gelatine capsules

21S; gpni<solichal | t@ﬁolyols and the like. Depending on
the nature of the actlve substance no carlers 5 3 ’ aIIy required in the case of soft 15

fOTY rpad syrups are, for example water,

compositions can moreov_er contaln pre ervatives, 20 solubilizers, stabilizers, wetting agents,
emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking
agents or antioxidants. They can also contain still other therapeutically valuable substances. One
embodiment of the invention is pharmaceutlcal OmFtOSHPn comprising both said type Il anti-CD20
antibody and said anti-Bcl-2 active agent, in particular for 25use in CD20 expressing cancer. Said
pharmaceutical composition may further comprise one or more pharmaceutically acceptable carriers.
The present invefio: fostdenprovitl bsrai pharamsce it eticcyripeisitioim idsparfictiarifbitite in cancer,
comprising (i) anygffeetivsfirshameuniof a type Il anti-CD20 30 antibody , and (i) an effective second
amount of an anti-Bc1-2 active agent. Such composition optionally comprises pharmaceutically
acceptable carriges. pyd i QEXQIRIERLS: in2WaIRNRMBsEUEA eRmRosiionsRithedyae lisanti-CD20
antibody alone U@:SH 6(} | aego gsa(nce with the present invention are prepared for storage by mixing an
antibody having esired degree of purity with optional pharmaceutically acceptable carriers,

excipients or Stag)llil%)%ggg(ﬁlenrqgn etsggﬁepfg%r%aﬁ%&l&%%ﬁ?ﬁn&eﬁ Death and Differentiation 13

{(2006) 1339-1350.

HA-14-1 is described e.g. in Walensky, L.D., Cell Death and Differentiation 13
10 (2006) 1339-1350.

Z-24 as used herein means 3Z-3-[(1H-pyrrol-2-yl)-methylidene}-1-(1-
piperidinylmethyl)-1,3-2H-indol-2-one, a Bcl-2 inhibitor of formula VHI,

formula VII1.

15 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,
KF-67544, Purpurogallin, TP-TW-37, YC-137 and Z-24.



5 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.
Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentrations employed, and include buffers such as phosphate, citrate, and other organic acids;
antioxidants WeI&Uit#Edtorbic acid and methionine; preservatives (such 85 GERZEEERfifAethylbenzyl
ammonium 10 chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride;
phenol, butyl or benzyl alcohol; alkyl parabens sucH ks methyl or propyl paraben; catechol; resorcinol;
cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)

polypeplides; pigalys, 45 A SRR A asIalin. s BRRURLIRRHITI RIGIORNG ROymers such

as 15 polyvinylp e; amjno acids such as glycine,.glutamine, asparagine, histidjne, arginine, or
lysine; monosaé)éﬁgrﬁé ,%Péﬁli&’?kﬁd@?%ﬁ%tﬁ%’rz B BEmy ML 15850 f‘r%gg ﬁ%gsgfor#é'ﬁnose, or

dextrins; chelatibigdigenishibithrass EDriarabliyardestsh fozudresepmianhiolVtseaesias sorbitol;
salt-forming countgyiesBUChsas SOABIM7 IULhad eqireitenss fle.9. ABTH6eiein ABThpl@xes); and/or
non-ionic 20surfactants such as TWEENTmM, PLURONICSTM or polyethylene glycol (PEG).
ElharmﬁcﬁmiCal'%%T}Q%ib@d%?e@ﬁ&'}‘:ed?mﬂe&gﬂ)”ﬁ?Qﬂugeﬁllgﬁﬁt@m{éﬁ,t%-@adlt@tB@l-ag'ﬂfﬂbéiﬁr, depend on
eir pharmaceytical properties; e g, fo mj n S - or ABT-263,
one formuIationlfg‘éeﬁI%Eﬁﬁé?ss.i?ﬂeoﬁﬁgvgﬁwfg%%'Inalbﬁzit%%q}%g%ﬁ%qﬁ%g?%ﬁ}ﬂ%ﬁgft%%geém
Ingredients mg/EbRit B: E&MhgBardBERihE (585 108 S0y MR RRnIPSEE%G 125 105 30

150 3. preferably a non-solid tumor. Patients having a “CD20 expressing cancer” can be

determined by standard assays known in the art. E.g. CD20 antigen expression is

10 measured using immunohistochemical (IHC) detection, FACS or via PCR-based
detection of the corresponding mRNA.

The term “CD20 expressing cancer” as used herein refers to all cancers in which the
cancer cells show an expression of the CD20 antigen. Such CD20 expressing cancer
may be, for example, lymphomas, lymphocytic leukemias, lung cancer, non small
15 cell lung (NSCL) cancer, bronchioloalviolar cell lung cancer, bone cancer,
pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular
melanorma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region,
stomach cancer, gastric cancer, colon cancer, breast cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the
20 cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer
of the esophagus, cancer of the small intestine, cancer of the endocrine system,
cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal
gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate
cancer, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
25 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

30 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
35 Burkitt's lymphoma, sporadic Burkitt's lymphoma and Non-Burkitt's lymphoma)
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¢) marginal zone lymphomas (including extranodal ﬁnarginal zone B cell lymphoma
{Mucosa-associated lymphatic tissue lymphomas, MALT), nodal marginal zone B
cell lymphoma and splenic marginal zone lymphoma), d) Mantle cell lymphoma
(MCL), e) Large Cell Lymphoma (including B-cell diffuse large cell lymphoma
5 (DLCL), Diffuse Mixed Cell Lymphoma, Immunoblastic Lymphoma, Primary
Mediastinal B-Cell Lymphoma, Angiocentric Lymphoma-Pulmonary B-Cell
Lymphoma) f) hairy cell leukemia, g ) lymphocytic lymphoma, waldenstrom’s
macroglobulinemia, h) acute lymphocytic leukemia (ALL), chronic lymphocytic
leukemia {CLL)/ small lymphocytic lymphoma (SLL), B-cell prolymphocytic
10 leukemia, i) plasma cell neoplasms, plasma cell myeloma, multiple myeloma,

plasmacytoma j) Hodgkin’s disease.

More preferably the CD20 expressing cancer is a B-Cell Non-Hodgkin’s
lymphomas (NHL). Especially the CD20 expressing cancer is 2 Mantle cell
lymphoma (MCL), acute lymphocytic leukemia (ALL), chronic lymphocytic
15 leukemia (CLL), B-cell diffuse large cell lymphoma {DLCL), Burkitt’s lymphoma,
hairy cell leukemia, follicular lymphoma, multiple myeloma, marginal zone
lymphoma, post transplant lymphoproliferative disorder (PTLD), HIV associated
lymphoma, waldenstrom’s macroglobulinemia, or primary CNS lymphoma.

The term "treating” as used herein, unless otherwise indicated, means reversing,
20 alleviating, inhibiting the progress of, or preventing, either partially or completely,
the growth of tumors, tumor metastases, or other cancer-causing or neoplastic cells
in a patient. The term "treatment” as used herein, unless otherwise indicated, refers

to the act of treating.

The term "a method of treating” or its equivalent, when applied to, for example,
25 cancer refers to a procedure or course of action 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
30 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 II

35 anti-CD20 antibody and said Bcl-2 inhibitor as one single formulation or as two



831 Manufacturing Procedure: 1.Mix items 1, 2, 3 and 4 and granulate with purified water. WO
2009/049841PCT/EP2008/008635 - 30 - 2. Dry the granules at 50C. 3. Pass the granules through

suitable miIIi%a%%pment. 4. Add item 5 and mix for three minutes; compress on a suitable press. 5b)

Capsule For AR Ingredients mg/capsule 1. Compound of formBFé"‘"(B”%"Q’%‘%ﬁ%oo 2.
Hydrous Lactose -
-23 .

separate formulations. The co-administration can be simultaneous or sequential in

either order, wherein preferably there is a time period while both (or all) active

agents simultanecusly exert their biological activities. Said type II anti-CD20
antibody and said Bcl-2 inhibitor are co-administered either simultaneously or

5 sequentially (e.g. via an intravenous (i.v.) through a continuous infusion (one for
the antibody and eventually one for the Bcl-2 inhibitor; or the Bcl-2 inhibitor is
administered orally). When both therapeutic agents are co-administered
sequentially the dose is administered either on the same day in two separate
administrations, or one of the agents is administered on day 1 and the second is co-

‘10 administered on day 2 to day 7, preferably on day 2 to 4. Thus the term
“sequentially” means within 7 days after the dose of the first antibody, preferably

within 4 days after the dose of the first antibody; and the term “simultaneously”

means at the same time. The terms “co-administration” with respect to the
maintenance doses of the type 11 anti-CD20 antibody and the Bcl-2 inhibitor mean

15 that the maintenance doses can be either co-administered simultaneously, if the
treatment cycle is appropriate for both drugs, e.g. every week. Or the Bcl-2 inhibitor

is e.g. administered e.g. every first to third day and type II anti-CD20 antibody is
administered every week. Or the maintenance doses are co-administered

sequentially, either within one or within several days.

20 It is self-evident that the antibodies are administered to the patient in a
“therapeutically effective amount” (or simply “effective amount™} which is the
amount of the respective compound or combination that will elicit the biological or
medical response of a tissue, system, animal or human that is being sought by the

researcher, veterinarian, medical doctor or other clinician.

25 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 11 anti-CD20 antibody and said
Bcl-2 inhibitor are suitably co-administered to the patient at one time or over a

30 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 my/kg) of said type Il 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 I anti-CD20

35 antibody or said Bcl-2 inhibitor may be longer than subsequent infusion times, for



159 123 148 3. Corn Starch 25 3540 70 4. Talc 10 15 10 25 5. Magnesium Stearate 122 5

WO 2009/045841 PCT/EP2508/068635

- 24 -

instance approximately 90 minutes for the initial infusion, and approximately 30

minutes for subsequent infusions (if the initial infusion is well tolerated).

The preferred dosage of said type II anti-CD20 antibody will be in the range from

about 0.05mg/kg to about 30mg/kg. Thus, one or more doses of about 0.5mg/kg,

5 2.0mg/kg, 4.0mg/kg, 10 mg/kg or 30mg/kg (or any combination thereof) may be

co-administered to the patient. The preferred dosage of said Bcl-2 inhibitor will be

in the range from 20 mg/kg to about 150mg/keg. Depending on the on the type

(species, gender, age, weight, etc.) and condition of the patient and on the type of

anti-CD20 antibody and Bcl-2 inhibitor, the dosage and the administration

10 schedule of said anti-CD20 antibody can differ from the dosage of Bcl-2 inhibitor.

E.g. the said anti-CD20 antibody may be administered e.g. every one to three weeks

and said Bcl-2 inhibitor may be administered daily or every 2 to 7 days. An initial

higher loading dose, followed by one or more lower doses may also be
administered.

15 In a preferred embodiment, the medicament is useful for preventing or reducing
metastasis or further dissemination in such a patient suffering from CD20
expressing cancer. The medicament is useful for increasing the duration of survival
of such a patient, increasing the progression free survival of such a patient,
increasing the duration of response, resulting in a statistically significant and

20 clinically meaningful improvement of the treated patient as measured by the
duration of survival, progression free survival, response rate or duration of
response. In a preferred embodiment, the medicament is useful for increasing the

response rate in a group of patients.

In the context of this invention, additional other cytotoxic, chemotherapeutic or
25 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 I anti-CD20 antibody and Bcl-2 inhibitor  combination
30 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,



Total 200 200 300 600 Manufacturing Procedure: 1. Mix items 1, 2 and 3 in a suitable mixer for 30
minutes. 2. Add items 4 and 5 and mix for 3 minutes. 103.Fill into a suitable capsule. In one further
embodiment of the invention the pharmaceutical compositions according to the invention are two

separate formifi#18H&48#5said type Il anti-CD20 antibody and said Bd-2 inRiditbF*44i&% et e

ingredients may also be entrapped in microcapsules prepared, for 15 example, by coacervation
techniques or by interracial polymerization, for exarﬁél'e, hydroxymethylcellulose or
gelatin-microcapsules and poly- (methylmethacylate) microcapsules, respectively, in colloidal drug

delivery systems {faf, exRmpleniDpsarss. slBHmInARISRSRARISS: ARivaamylsiaBsyane:, particles and

nanocapsules) or in magroemulsions. Such technigues are dis in Remington's,
20Pharmaceuticaﬁ‘?sté?'éaﬁl g’safgfﬁ‘%t&?ff’oﬁ,esoss‘%ﬁ%&? %’ﬁ?ﬁ‘i@%’ﬁ g@sﬁ%é&?@%ﬁéﬂ%&a&fﬁﬁons may be
prepared. SuitabkresidPiplemeraptaiiby-@hkidse frsmemnsins iielide sermiRrmh AR mhatrices of
solid hydrophobi: halysaesSicam]ng ikt ssitb qdys. \MeloHamatdicasbarenin (DEHOymed shaped articles,

e.g. films; or miggpcapsules: Exampl gRsipingdye aihiqgsciRclude 25 palgstsrs, hydrogels
(for exarsnsple, pc()im(%-hy E(?)(ici/ééh%ﬁ?ﬁgfh%r (Late %Cri{) Llﬁ)&}\{?i’(flu‘lezucoh l& riylg_la ti(i%g (US §,773,919),
copolymers of LGItRQMEARit AP GAMmaein YE—’blﬂlg 3 ,Ch’bﬁggegFag(agbfe3ﬂlyséﬁ°’89vinyl acetate,
degradable -31as|yutie abialgicslih asidisepenpméySCRickiskianeurkde BEporrithjectable
microspheres campesesk afgdantic sacitlglyaalie:adidcapalsi®or anrd jetipieliddasatate), duad

poly-D-(-)-3-hyd E%QMEWE%Q&@ 'giucoégpﬁcmﬁ@ %%H%&&Q%&ﬁ%@é@f(&ﬂmfégd HEEH&P@I@“ must be

terile. This i . : O1ds | tasone” (1
sterile. This is 5 readily acCom tlfiShEd by flltra'%on throuq1 gterélee flltratlon.m?brqgggnse%the present

h
inventiohfurther{Bfovicfes & gt SodL}‘a} tHe RFEZRERHT ot AR ce3ﬁ¥6’?fsihnghadmlnls't_]erlng to a subject
in need of such treduerwicd) Hnieffack dentstREAMTGS SU§/pes| FIIMREDPO FNBYeNT 8% (i) an
effective secondoaiiepisticoban aativBola, activeiagientdiverse antitumor agents. The following

agents may also be used as additional agents: arnifostine (e.g. ethyol®),
dactinomycin, mechlorethamine {nitrogen mustard), streptozocin,
15 cyclophosphamide, lomustine (CCNU), doxorubicin lipo (e.g. doxil®), gemcitabine
(e.g. gemzar®}, daunorubicin lipo (e.g. daunoxome®), procarbazine, mitomycin,
docetaxel (e.g. taxotere®), aldesleukin, carboplatin, oxaliplatin, cladribine,
camptothecin, CPT 11 (irinotecan), 10-hydroxy 7-ethyl-camptothecin (SN38),
floxuridine, fludarabine, ifosfamide, idarubicin, mesna, interferon beta, interferon
20 alpha, mitoxantrone, topotecan, leuprolide, megestrol, melphalan, mercaptopurine,
plicamycin, mitotane, pegaspargase, pentostatin, pipobroman, plicamycin,
tamoxifen, teniposide, testolactone, thioguanine, thiotepa, uracil mustard,
vinorelbine, chlorambucil. Preferably the type 11 anti-CD20 antibody and Bcl-2

inhibitor combination treatment is used without such additional agents.

25 The use of the cytotoxic and anticancer agents described above as well as
antiproliferative target-specific anticancer drugs like protein kinase inhibitors 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,

30 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

35 by the manufacturer, and where indicated by in vitro responses or responses in



10The present invention further provides a method for the treatment of cancer, comprising
administering to a subject in need of such treatment (i) an effective first amount of a type Il anti-CD20
antibody ; and (ii) an effective second amount of an anti-Bc1-2 active agent. As used herein, the term
"patient” preffaBK¥&{& ¢ to a human in need of treatment 15 with type |1 8RB/ UfHody (e.g. a
patient suffering from CD20 expressing cancer) for any purpose, and more preferably a human in need
of such a treatment to treat cancer, or a precancero#s-condition or lesion. However, the term "patient"
can also refer to non-human animals, preferably mammals such as dogs, cats, horses, cows, pigs,

sheep and non-human pIRALes. AMENG QNS s THE favetion uthe) gamprisas.aitvae !l anti-CD20
antibody for the treatment of CD20 expressin canceL%combLﬂaélor%l vglth an ﬁg}]tl— cl-2 active agent.
t t

The invention fuffRSFRSHIBAECIRIBE: T AR BHFORhABEES 1 AP EERIRAR Y RO suffering
from a CD20 expfetisinghyaisizey ithcorebititinon &nthatiPREe agtidethgertfeatyraessinoerntion further
comprises a typendrh iirCRAA antibedycandam anthBelpl aotiegenhiopsar daiedientment of

CD20 expressing, gancer THe iny RO fHIReTCQIDRESeS.2 YRRl e iELARAMIPodaNnd an

anti-Bc1-2 active agent for use in the treatment of a patient suffering from a CD20 expressing cancer.
- 32 - ABT-737, FPIEBI2B AN TEEROYS: GX-15.003, 2-Methoxyantimycin A3, HA-14-1, KF-67544,
Purpurogallin, TP-TW-37, YC-137 and Z-24. Preferably the anti-Bcl-2 active agent is a Bc1-2 protein
binding inhibitor KitheasP 13t of thié mNenBeR2hATTEYS AARARS 6f BRI PeoFAidtios i BEI-2 protein
5binding inhibitorzisipdefetabiil/selecteib oG ossigb AT bE0dsed bamstldiombsylateypkBT-263 and
ABT-737, more preferably.fiapsdBHLE3- 01 Mblcdoiipiarah iy aisk ke drteta@antibody has a
ratio of e binding, cananilies 10 AARARAILEE . (ECN S ALPAL DBt CD20
antibody compared to rituximab of 0.3 to S.é—',,more pre era%’fy &_35 to 0.55, and_still'more 10preferably
0.4 t0 0.5. Prefebsly ¥smedpd hearhecpecdnibiaslsa Behapbds-BriaRkdbsagwn 2

external beam radiation therapy (EBRT). When the source of radiation is internal
to the patient, the treatment is called brachytherapy (BT). Radioactive atoms for
use in the context of this invention can be selected from the group including, but
15 not limited to, radium, cesium-137, iridium-192, americium-241, gold-198,
cobalt-57, copper-67, technetium-99, iodine-123, iodine-131, and indium-111. Is
also possible to label the antibody with such radicactive isotopes. Preferably the
type 1l anti-CD20 antibody and Bcl-2 inhibitor combination treatment is used

without such ionizing radiation.

20 Radiation therapy is a standard treatment for controliing unresectable or inoperable
tumors andfor tumor metastases. Improved results have been seen when radiation
therapy has been combined with chemotherapy. Radiation therapy is based on the |
principle that high-dose radiation delivered to a target area will result in the death
of reproductive cells in both tumor and normal tissues. The radiation dosage

25 regimen is generally defined in terms 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

30 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.

35 In other words, the inhibition of tumor growth by means of the agents comprising



Preferably said type Il anti-CD20 antibody has increased antibody dependent cellular cytotoxicity
(ADCCQC). Preferably the CD20 expressing cancer is a B-Cell Non-Hodgkin's lymphoma 15(NHL).
Preferably said type Il anti-CD20 antibody is a monoclonal antibody. The following examples,
sequence listtfe BAYMEHfes are provided to aid the understanding of the BFSERIIF RSN, the true
scope of which is set forth in the appended claims. It is understood that modifications can be made in
the 20procedures set forth without departing from tHe spirit of the invention. 25 30 Sequence Listing
SEQ ID NO: I SEQ ID NO: 2 SEQ ID NO: 3-19 SEQ ID NO: 20 amino acid sequence of variable region

of the heavy chay <CVH S %fmaw 02020 URSHY. B IR A geskence o

variable region o the aln murine, monoclonal anti-CD20 anti o%qé/ |no acid
a
R ETE

sequences of vé’ri’é’lﬁﬂ‘éa g‘i‘B of WERSTEORAHE I ARHFZRE RSP S EEE‘HHz to
B-HH9, B-HL8, adjshB=ittddiatioB thitraFieaminoaetdreplguendeis ot matfabREM@YH of the light chain (VL)
of humanized B-Lyl antibody B-KV1 - 33 - Description of the Figures Figure 1Antitumor activity of
combined treatriiiatrpfel hype {CBA-GEBOdntHye dyriBstki6dB ok RBE) ravidia takinowfthe binding

capacities to COZLRE) RIS EAT S GaleniGfakicRl:Qltd & ipeoantb&RRsantibagy compared to
ritwvdmab of 0.44, ¥V|th a Bcl- 2 inhibit or (A ;I'n71§s cl 2 |b|ttor ﬁCtIVI rggell%g;r L? 040 uM) on
SU-DHL-4 DLBEF 8%Cef onHodg YnL oma an va ués 0 umor volume [mm3] plotted
on the y-axis; nG%FW@%é%@Yﬁ]@Eﬁbﬁfﬁf%ﬂ%‘Pﬂe% mtmthec‘ﬁ routes. Intravenous or

subcutaneous administration of the antibodies is preferred.

The Bcl-2 inhibitors are administered to a patient according to known methods,
10 e.g. by intravenous administration as a bolus or by continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerobrospinal,
subcutaneous, intra-articular, intrasynovial, intrathecal, or peroral routes.
Intravenous, subcutaneous or oral administration of the Bcl-2 inhibitors is

preferred.

15 The invention further comprises a kit comprising a type 11 anti-CID20 antibody and
an anti-Bcl-2 active agent for the combination treatment of a patient suffering from
a CD20 expressing cancer. In a preferred embodiment, the kit containers may
further include a pharmaceutically acceptable carrier. The kit may further include a
sterile diluent, which is preferably stored in a separate additional container. The kit

20 may further include a package insert comprising printed instructions directing the
use of the combined treatment as a method for a CD20 expressing cancer disease,
preferably a B-Cell Non-Hodgkin’s lymphoma {NHL).

The term “package insert” refers to instructions customarily included in
commercial packages of therapeutic products, which may include information
25 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

30 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



10 plotted on the x-axis. Legend: A)Vehicle (circles ), B) humanized B-1y1 (B-HH6-B-KV1 GE) 10
mg/kg once weekly (squares), C) Bcl-2 inhibitor ABT-737 100 mg/kg every second day (triangles) and
D) humanized B-1y1 (B-HH6-B-KV1 GE) 10 mg/kg once weekly co-administered with Bcl-2 inhibitor
ABT-737 15(¥802HgAP 8 ery second day) (crosses) Figure 2Mean Fluord<ceRERTHIBAST (MFI, left
y-axis) of type | anti- CD20 antibody (Cy5-rituximab = white bar) and type Il anti- CD20 antibody (Cy5
humanized B-Lyl B-HH6-B-KVI GE = black bar) on ﬁé’ap cells (ATCC-No. CCL-86) ; Ratio of the 20
binding capacities to CD20 of type | anti-CD20 antibody (rituximab) and type Il anti-CD20 antibody

(B-HH6-B-KV1 GR).cq mw&%ﬂ l&g&%@é‘%(ﬁ%ﬁ'@{i r%ték@d?& xw@@gﬂﬁaﬁ&%wm& agdivity of
treatment of two type Il anti- n the Z human Non-Ho aympho a 25 (NHL).

antibodies.o
Both antibodies B RARTARZ i{g}?‘éﬂ."&%ﬁﬁ‘*g irbg(?lregs RN R R gihcoe meered (GE)
and 2) BHH6-B-i ¥k ouilpible mthﬁbn@y&@éﬁ@mwsmmafamwmwﬁmﬂ diifam31 plotted
on the y-axis; nupvestief daysafteripiastionsappineneslls pittiedomphendaxisnLedendieA)Vehicle 30

(circles )’SB) humanized, B G B;HES:R4 Y1 GE) 30 mg/kg once weekly (triangles) and C)
humanized B-Lyl Wtk%B HH6-BKV1 wt) 30 mg/kg once weekly (crosses) - 34 - Experimental

Procedures Exagple 1 ceutic ? %tumor aOct|V|ty of combined treatment of a type Il anti-CD20 antibody
(B5HH6-B-ICV1 GEJ Wit Ik E.tor (ABT-737) Test agents Type |I antl CD20 antibody

B-HH6-B-KV1 Gﬁigr humanl%ed B- L coe?) in ered -HH6-B-KVI. S 290‘5%9%1859 and WO

the
2007/031875) was N R srf]&:(f( ion' }lame mY 3?8%%?%& ch ieren, Switzerland.

" 10Antibody buffépiradeadietidite aﬂér%ﬂbgea&mﬁepi‘ﬂ%bﬂfé% bpg Aﬂtl%ﬂy’?ﬁﬁﬂfﬁh Wi diluted
appropriately in PiaSrsoentitabk farepribleinjestony. or organic carriers. Lactose, corn starch or

10 derivatives thereof, talc, stearic acids or it’s salts and the like can be used, for
example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils,
waxes, fats, semi-solid and liquid polyols and the like. Depending on the nature of
the active substance no carriers are, however, usually required in the case of soft

15 gelatine capsules. Suitable carriers for the production of solutions and syrups are,
for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or

liquid polyols and the like.

The pharmaceutical compositions can, moreover, contain preservatives,
20 solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colarants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.

One embodiment of the invention is pharmaceutical composition comprising both
said type 1l anti-CD20 antibody and said anti-Bcl-2 active agent, in particular for

25 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 Il anti-CD20
30 antibody , and (ii} an effective second amount of an anti-Bcl-2 active agent. Such
composition optionally comprises pharmaceutically acceptable carriers and / or

excipients.



Bcl-2 inhibitor ABT-737 was provided as chemical powder and formulated in 13% DMSO, 5% Tween
80, 30% 1,2-Propanediol in 5% Glucose solution with ¢c=10 mg/ml. 15Cell lines and culture conditions
SU-DHL-4 human Non-Hodgkin-Lymphoma (NHL) cells (Chang, H., et al., Leuk. Lymphoma.8 (1992)
129-136) wertk#tfiP4RdVided from DSMZ, Braunschweig. Tumor cell Iiné’%@”n@ﬂyﬁﬁ&ﬁéultured in
RPMI medium (PAA, Laboratories, Austria) supplemented with 10 % fetal bovine serum (PAA
Laboratories, Austria) 20and 2 mM L-glutamine, at 37 C in a water-saturated atmosphere at 5 % CO2.
Passage 5 was used for transplantation. Animals Female SCID beige mice; age 4-5 weeks at arrival

(purchased frompBomhaligarel. Ry, Deamark were,maintained nagersnedfcRathaganifee condition
with daily 25 cycles of 12 h I%%;n 13 h darkness according to cognpitteg U|d%linesu&GV-Solas; Felasa;
6 n%l‘e are I%é MIXin

TierschG). Expetifemtastl SRS WAL PN BN 450 H5PFOvEd By T0ESI Jovernraent. After arrival

animals were manttaedidhizving thradasiied Saeres @i RiitvaMiskiRp Yoptnehseecey el Eccustomed to
new environmenteaipt it ehsrivatiaipicmnnbnuabdbaaliRmongontoPlvasmattschbitierdegular basis.

Diet 30fopd (Proyifi kif3,333:4), and Matergasidifiedatd-a- 3k WeishRpvdedadlRitnay - 35 -
Monitoring Animals were ciontrolled daily tor clinjcal sygr%)toms and degection of adverse effects. For

monitoring throRfHEEHEBRBRFMSITRIBYS WERHToF Al WasBBRERR ATE PRV TineS weekly and
tumor volume wessipienisatdbdnoeaisandfeon suitaiings Trepevechreotdnmdrsbaffrtare atment started
at day of randompisasjeaie22idays afieroeell tragapilastatipantiuidanizaddydn} astEDaGiantibody

B-HHG-B-KV1 Gff feGrlMinh S1QUBFa5aiicle RS of In cambinatinn anskion Comrmnanding vehicle

10 chloride; hexamethonium chloride; benzalkonium chloride, benzethonium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low
molecular weight (less than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as

15 polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine,
arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars
such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as
sodium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic

20 surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

Pharmaceutical compositions of the anti-Bcl-2 active agent alone, e.g. the Bcl-2
inhibitor, depend on their pharmaceutical properties; e.g. for small chemical

compounds such as e.g. ABT-737 or ABT-263, one formulation could be e.g. the

following:
25 a) Tablet Formulation (Wet Granulation):

Item | Ingredients mp/tablet

1. Compound of formula (1) | 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.



10 group were treated i.v. q7d on study day 22, 29, 36 and 43 at the indicated dosage of 10 mg/kg.
Bcl-2 inhibitor ABT-737 was given i.p. every second day (day 23-33, g2d,) at 100 mg/kg and due to
low tolerability until day 41 at reduced dose of 50 mg/kg. Tumor growth inhibition study in vivo
15Tumor bedHAGUAiHHY receiving vehicle control had to be excluded 15Xay/EEAE W= ment
initiation due to tumor burden. Treatment of animals with weekly B-HH6-B-KV1 GE (10 mg/kg) once
weekly as single agent significantly inhibited xenogréft-growth for 14 days (TGl 87%) compared to
control. However, despite weekly antibody treatments SU-DHL-4 xenografts continuously progressed.
In 20 contrast siQ‘gIe %gfg{ et%?arrﬂﬁé’s‘é’é%bé.l'z inhibitor given every second day at 100 mg/kg was only
slightly active and tumors grow progressively similar tg control. Despite the moderate activity of both
compounds as single AtdhfEretrieiipr “ﬁ?ﬁﬁﬁﬁé‘?ﬁ%’% FAREREN forced to undergo complete
remission in combinafid it kiydtreatfoe HinedthmButisedaki¢ds GE(0tahly Rgysand injection 25 of
Bcl-2 inhibitor ABT-737 every second day caused lymphoma regression within first week and in
subsequgnt con%\?i%gtiolﬁetg%a}gn?aqg&eriod all SU-DHL-4 tumors showed complete tumor remission with
no regrow observed. Example 5 " Determination of the ratio of the binding capacities to CD20 on

Raji cells (ATCIC30NG. .CCL=86] of type Imanti-gD20 antlrloay conipared to ritaximab Raji cells
(ATCC-No. CCL 8B} wlRe il iiSined-in-culture iTBEIAYS 40 medium-(PanBisteeh-GrbH, Cat.-No.
P04-18500) cartainingChogmaeadafdisemiadi.- INo.10500-08%). The 1y 1l antite#$20 antibody
B-HH6-B-KV1 (humanigedBak Yhawkbody ) and|ritssximab we® labelettgsing Gy5-Monjp NHS ester
(Amersham GE 3 36 ; Hgﬁl%ﬁﬁfﬁ' Calltallloque Noﬁ?AlSlO |} accordingdo the mapufacturer's

instructions. Cy elmgratiojof 2.0 mofecutes Cy ibody.
Cy5-conjugate = i . dl%wlesi#g-pe-r—anmn order to
determine and cbmparddindirigesapacities 4rid mode gfs both antibodies, pnding|curves (by
titration of Cy5+conjugatgg,Rituximab and Cy5-gomjyigated ByidH6-B-Kyd wereggigerated by direct
immunofluorescence usifig the Burkitt's lymphoma cell'Tiné Raji (ATCC-No. CCL-86). Mean
fluorescence intensities (MFI) for were analyzed as EC50 (50% of maximal intensity) for
Cy5-conjugated Hansdratsinagressleshjugated B-HH6-B-KV1, 10 respectively. 5% 105 cells per
sample were stained fdix3@min, 2t2h L3 Afteswiates reils iwe3d mvasied in culture medium. Propidium
iodide (PI) staining wagigised iQ exglvdedeadicelsnieasurements were performed using the
II;ACSAZr{@y (Becton Qﬂ,ﬁ“i&%}%"a%aﬁ’iﬁ?'d'”s“&'Od'de (PI) was measured at Far Red A and Cy5 at Red-A.
igure 2 Sshows Mean

J"i"al.t:u ritoximab-hadata

uorescence Iﬁ?@nsﬁy (MFI) for binding at EC50 (50% of 15maximal intensity)
of Cy5-labeled B-HH6-B-KV1 (black bar) and Cy5-labeled rituximab (white bar). Then the ratio of the
binding capacitids teneHiathen feahiodénms i PE VeI sl s IR G S COvaRRy P fie following
formula: Rajieddi ghe thinding tapacities tea RROfomkaji cal B (ASIC O dl MELCBR0=

20MFI(Cy5- antiah%(;) Aibedrx Cyplakeling ratio(Cys- rituximab) MFI(Cy5- rituximab)Cy5labeling
ratio(Cy5- anti - CD20 antibody) MFI(B - HH6- B - KV | ) x Cy5labeling ratio(Cy5- rituximab) MFI(Cy5-

rituximab) Cyﬂ%ﬁﬁﬂg&@éiqé&-ﬂﬁ@- xﬁa’y KYsb )E%OZM%Zpb:e@(ﬁ %4é1rocapsules prepared, for
15 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

20 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
25 polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (US 3,773,919), copolymers of L-glutamic acid
and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable



433 2.0 Thus B-HH6-B-KV1 as a typical type Il anti-CD20 antibody shows reduces binding capacity
compared to rituximab. - 37 - Example 3 Determination of the 1050 value of the anti-Bc1-2 inhibitory
activity of a Bcl-2 inhibitor (ABT-737) Bc1-2 and Bcl-xL binding- 1-1TRF assay procedures:
5Compound PR pUPESHA blate: Compounds are serially diluted (3 fold, 10 Y)%Tﬁﬁy’%?%ﬂﬁ‘ﬁ’t 1.8mM from
a 10mM stock in 100% DMSO. Reagents: Bc1-2 Assay 101) Biotinylated-BAD peptide (Bio-BAD)
(BAD = Bc1-2-antagonist of cell death; the BAD pro%éln is an apoptosis inducer associated with BCL2
and BAX)) for Bc1-2 assay: prepare Bio-BAD peptide (73.64nM) in assay buffer containing 50mM

TrisHCL buffer, Qeying g ﬁ&byémrk &%Qrzmms {m.th,@ﬂhmql @EPMTIS‘aOQ;&%@éVISO 2)
His6-Bcl12 : prepare His 180nM ssa Quffer ontai 50mM Trl }-E é%; ine serum
¥ (EU

albumin (BSA) ?ﬁos Lfreb itfiotreito %gclgu?o?ﬁbm é’g%aw in and Anti-6His
APC 20 prepareaéﬁiﬁiﬁbﬁqﬁ erteBribn- Bdwér@mWfﬁﬁéchiCL 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
(1M), APC (15nWheBliotaxiiainy Biotinystd EBAD peptrfeiBisrBD) fo1sB e -)Erdesajs is

5 readily accomplished by filtration through sterile filtration membranes.

The present invention further provides a method for the treatment of cancer,
comprising administering to a subject in need of such treatment (i) an effective first
amount of a type Il anti-CD20 antibody ; and {ii} an effective second amount of an

anti-Bcl-2 active agent.

10 The present invention further provides a method for the treatment of cancer,
comprising administering to a subject in need of such treatment (i) an effective first
amount of a type Il anti-CD20 antibody ; and (ii) an effective second amount of an

anti-Bcl-2 active agent.

As used herein, the term "patient” preferably refers to a human in need of treatment
15 with type II anti-CD20 antibody ( e.g. a patient suffering from CD20 expressing
cancer) for any purpose, and more preferably a human in need of such a treatment
to treat cancer, or a precancerous condition or lesion. However, the term "patient”
can also refer to non-human animals, preferably mammals such as dogs, cats,

horses, cows, pigs, sheep and non-human primates, among others.

20 The invention further comprises a type 1 anti-CD20 antibody for the treatment of
CD20 expressing cancer in combination with an anti-Bcl-2 active agent.

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

active agent.

25 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 1 anti-CD20 antibody and an anti-Bcl-2
active agent for use in the treatment of a patient suffering from a CD20 expressing

cancer.

30 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,



prepare Bio-BAD peptide (9.82nM) in assay buffer containing 50mM TrisHCL, BSA 0.2mg/mL,
Dithiothreitol 1mM and 9% DMSO . 2) HisBcl-xL : prepare His6-Bcl-xL (22.5nM) in assay
buffer containing 50mM Tris-HCL 30buffer, BSA 0.2mg/mL, Dithiothreitol 1mM. S#Lance Europium

-Streptavidin‘HeUIEXY MY Anti-6His APC - 38 - prepare solution in detectfol Bat& B8t Tris-HCL,
BSA 0.2mg/mL, EuSA 3.4nM and Anti-6His AFC 45nM. Final assay concentrations: Bio-Bad (3nM),

His6-Bcl-xL (10nM), EU-SA (0.75nM), Anti-6His AP (10nM) - 39 - Procedure: Transfer plate: transfer
5 4 of compound from compound prep plate (or 5 pL of 100% DM50 into no drug control wells) into a

| 384-vgell plate trapsfesplate_and add b3S of Big:B A oeslulinndlsansiemnddt Apm Ahestiansfer plate
into the 5 assay add 164.0f ejthet Hiss-Bel2.or Hiss-Be1XL for test wells or assay buffer for
AR TR o £ SAARK: Tt

blanks. Incubate oréis%our a solution/well and incubate for 1 hour at

room temperature. Plates are re n a plate reader syitable for. homggenous time resolved
fluorescence (H%ﬁé}%ﬁ’nﬁ? 8?%%%%%@3&3%% A ﬁg%%bﬂ%ten%génmglgl OIHH%(B fn‘évlﬁgo%lpound
concentrations: BEr016f7ths. @nti-85l-2 . ghibitery cowie.of, Do onbaspirdBskiamdisiRection: Add
into multiple wellsnkbnpl inhissay Bubafelabipl BleBAD fpl CosetadiionTbulfsr Withtadakwithout

EU-SAIAPC.  Resilt ART-237 asieeios o e apsbBeloHhABhiniion: Abe 4G50 values were

15calculated using a non-linear curve fit (XLfit software (ID Business Solution Ltd., Guilford, Surrey,
UK)) 1C50 (BCI-%;rgtfeégl}_-sZnt t%)(e)z}? J?MJ% (ﬁ-ﬁgﬁ&(&}) R£AB;IE;%3Zf &99}%&% capacities to
CD20 on Raji cells (ATCC-No. CCL-86) of said type Il anti-CD20 antibody
compared to rituximab of 0.3 to 0.6, more preferably 0.35 to 0.55, and still more
10 preferably 0.4 to 0.5.

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

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

Preferably the CD20 expressing cancer is a B-Cell Non-Hodgkin’s lymphoma
15 {NHL).

Preferably said type I1 anti-CD20 antibody is a monoclonal antibody.

The following examples, sequence listing and figures are provided to aid the

understanding of the present invention, the true scope of which is set forth in the

appended claims. It is understood that modifications can be made in the
20 procedures set forth without departing from the spirit of the invention.

Sequence Listing

SEQIDNO: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
25 (VL) of murine monoclonal anti-CD20 antibody B-Lyl.

SEQIDNO:3-19  amino acid sequences of variable region of the heavy chain
(VH) of humanized B-Lyl antibodies (B-HH2 to B-HHS,
B-HL8, and B-HL10 to B-HL17)
SEQIDNO: 20 amino acid sequences of variable region of the light chain
30 (VL) of humanized B-Lyl antibody B-KV1



Example 4 20Similar 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 SC1D beige mice
Test agents Type Il anti-CD20 antibody B-HH6-B-IN1 (glycoengineered (GE and wildt e 25 (wt))
were providel @2%8edRdd ution (c=9.4 mg/ml and 12.5 mg/ml) from GlycA¥k. @&%ﬂ@’@ §N|tzerland
Antibody buffer included histidine, trehalose and polysorbate 20. Both solutions were dlluted
appropriately in PBS from stock for prior injections. 3320 - Cell lines and culture conditions Z138
human B-Cell Non-Hodgkin-lymphoma (NHL) cells were originally obtained from Glycart (Mantle cell

Iymphoma—MCLl))elg%%%gggqj%mgggegoutinely cultured in DMEM medium (PAA, Laboratories, Austria)

supplemented wi o tetal Sbovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine at

37C in a waterglytalpd atmospleil 96 GO PAseath 2huRGH Igjienspianalin. Animals
Female SCID belée mice; age 4-5 week éﬁam\éi‘éyurdﬁ d from Bomholg ?% Denmark) were
maintained under specific- pathéﬁghoﬁé Bt a(.’f‘@?cl%sr B 2hi afbeh PPedarkness
according to committed gU|deI|ms%@VSSGIﬁD%IQSaRmeFSEh@‘)Tg@pgﬁm@ﬁﬂalgéﬁl.léf/ fH6tocol was

reviewedsand approved by locatgevernnen2dietissdyabapiralsoveiednatntdined, imithe quarantine

part of the animal facility for onerY%eklﬁ%lg%gc%@@m to @gyvzenf\%%gggg}nt @Qq‘)‘g{, olgervation.
Continuous health monitoring was carried out on re %&}Pé%klgf%oﬁ & in_pidé(liba 3337) and

water (acidified pH 2.5-3) were rotidedadMbiGm.

Lymphoma (NHL). Mean values of tumor volume [mm *] plotted
on the y-axis; number of days after injection of tumor cells

10 plotted on the x-axis. Legend: A)Vehicle (circles ), B) humanized
B-lyl (B-HH6-B-KV1 GE) 10 mg/kg once weekly {squares), C)
Bcl-2 inhibitor ABT-737 100 mg/kg every second day (triangles)
and D) humanized B-lyl (B-HH6-B-KV1 GE) 10 mg/kg once
weekly co-administered with Bcl-2  inhibitor ABT-737

15 {100 mg/kg every second day) (crosses)

Figure 2 Mean Fluorescence Intensity (MFI, left y-axis) of type I anti-

CD20 antibody (Cy5-rituximab = white bar) and type II anti-
CD20 antibody (Cy5 humanized B-Lyl B-HH6-B-KV1
GE = black bar) on Raji cells (ATCC-No. CCL-86) ; Ratio of the

20 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

25 (NHL). Both anttbodies 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

30 (circles ), B) humanized B-Lyl GE (B-HH6-B-KV1 GE) 30 mgrkg
once weekly (triangles) and C} humanized B-Lyl wt (B-HH6-B-
KV1 wt) 30 mg/kg once weekly (crosses)



Animals were controlled daily for clinical symptoms and detection of adverse effects. For monitoring
throughout the experiment body weight of animals was 20documented two times weekly and tumor
volume was measured by caliper beginning at staging. Treatment of animals Animal treatment started
at day of ran¥sh3¥4#8414 days after s.c. cell transplantation. Humanized&@HEESEH &M Tbody
(B-HH6-B-KV1 GE and wt) 25receiving groups and the corresponding vehicle group were treated i.v.
q7d on study day 14, 20, 27 and 34 at the indicated®#osage 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 %%Q&t‘)&{g@pm&%@y&ent of animals with weekly 30 B-HH6-B-KV1 as wt or

glycoengineere - 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 xenograftExalmileeld complete remission. No significant differences were observed between wt
and glycoenginegieg:vaisiensi6f dtihidzal antibady: BfHHEpBI KAt i0EI6 andlodyéRograft model. This

was not gnlikelyﬁ@&%&rﬁ@?@g Qg&gg(gg@_%shmﬂ)ﬁ&rr@@ﬁ%gpeptor on their NK cells and furthermore

SCID beige mice are thought to be incompetent for NK-mediated ADCC due to severe triple
immunodeficien&zétT%eé%‘ore s.c. xenografts models in SCID beige mice are not appropriate for

Smimicking human RE5 mediated effect withﬁgl coengineered modified antibodies, -42 - Patent
Claims 1. Use dfatygé IPaHi<Rb0 dtithsddy Siikeiahtilackie 6T a i’d’éﬂ?@g ntfot the treatment

of CD20 expresgipgeasivertd FohHin&HEN ithe i QMBS 14B52 tind FOrM0CHE?A8TSN»&8 in that said
type Il anti-CD2Qa0fiady isahupanized-Bslyhantihpdwandhasinseanechastibeel-ddpendent
cellular gytotoxily fom SlAndinihabsad Al Sehd ACIVEAVBR! R e 2 PIRAGH R ing inibitor

with an IC50 of the anti inhibrtory activity of 5 uM or less .
solution was diluted appropriately in PBS from stock for prior injections.

Bcl-2 inhibitor ABT-737 was provided as chemical powder and formulated in 1.5%
DMSO, 5% Tween 80, 30% 1,2-Propanediol in 5% Glucose solution with
c=10 mg/ml.

15 Cell lines and culture conditions
SU-DHL-4 human Non-Hodgkin-Lymphoma (NHL) cells (Chang, H., et al,, Leuk.
Lymphoma.§ (1992) 129-136) were kindly provided from DSMZ, Braunschweig.
Tumor cell line was routinely cultured in RPMI medium (PAA, Laboratories,
Austria) supplemented with 10 % fetal bovine serum (PAA Laboratories, Austria)
20 and 2 mM L-glutamine, at 37 °C in a water-saturated atmosphere at 5 % COx.

Passage 5 was used for transplantation.

Animals
Female SCID beige mice; age 4-5 weeks at arrival (purchased from Bombholtgard,
Ry, Denmark) were maintained under specific-pathogen-free condition with daily
25 cycles of 12 h light /12 h darkness according to committed guidelines {GV-Soias;
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
30 food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad
libitum.



and in that said Bc1-2 protein binding inhibitor is selected from ABT-263 or ABT-737. 2. Use
according to claim 1, characterized in that, at least 40% or more of the oligosaccharides of the Pc
region of said type Il anti-CD20 antibody are nonfucosylated. - 43 - 3.Use according to any one of
claims 1 to 2¥EhIAER%kd in that one or more additional other cytotoxic,F&HEmOtHBIASaUtic or
anti-cancer agents, or compounds that enhance the effects of such agents are administered. 4. Use
according to any one of claims 1 to 3 characterized®h-that the CD20 expressing cancer is a B-Cell
Non-Hodgkin's lymphoma (NHL). 1 <110> <120> SEQUENCE LISTING F. Hoffmann-La Roche AG

Combination th%ggx of &type Il anti-CD20 anti-Bc1-2 active agerit antibody with an <130> 24555
<150> :
Animals were controlled daily for clinical symptoms and detection of adverse

effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after

5 staging.

Treatment of animals
Animal treatment started at day of randomisation, 22 days after cell
transplantation. Humanized type 11 anti-CD20 antibody B-HH6-B-KV1 GE
receiving groups as single agent or in combination and the corresponding vehicle
10 group were treated i.v. q7d on study day 22, 29, 36 and 43 at the indicated dosage of
10 mg/kg. Bcl-2 inhibitor ABT-737 was given i.p. every second day (day 23-33,
q2d,) at 100 mg/kg and due to low tolerability until day 41 at reduced dose of
50 mg/kg.

Tumor growth inhibition study in vivo

15 Tumor bearing animals receiving vehicle control had to be excluded 15 days after
treatment initiation due to tumor burden. Treatment of animals with weekly
B-HH6-B-KV1 GE (10 mg/kg) once weekly as single agent significantly inhibited
xenograft growth for 14 days (TGI 87%) compared to control. However, despite
weekly antibody treatments SU-DHL-4 xenografts continuously progressed. In

20 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

25 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-

30 No. CCL-86) of type I1 anti-CD20 antibody compared to rituximab

Raji cells (ATCC-No. CCL-86) were maintained in culture in RPMI-1640 medium
(PanBiotech GmbH, Cat.-No. P04-18500) containing 10% FCS (Gibco, Cat.-
No.10500-064). The type Il anti-CD20 antibody B-HH6-B-KV1 (humanized B-Lyl
antibody ) and rituximab were labeled using Cy5 Mono NHS ester {Amersham GE
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Healthcare, Catalogue No. PA15101) according to the manufacturer’s instructions.
Cy5-conjugated rituximab had a labeling ratio of 2.0 molecules Cy5 per antibody.
Cy5-conjugated B-HH6-B-KV1 had a labeling ratio of 2.2 molecules Cy5 per
antibody. In order to determine and compare the binding capacities and mode of

5 both antibodies, binding curves (by titration of Cy5-conjugated Rituximab and
- Cy5-conjugated B-HH6-B-KV1) were generated by direct immunofluorescence

using the Burkitt's lymphoma cell line Raji (ATCC-No. CCL-86). Mean
fluorescence intensities {MFI) for were analyzed as EC50 (50% of maximal
intensity) for Cy5-conjugated Rituximab and Cy5-conjugated B-HH6-B-KV1,

10 respectively. 5%105 cells per sample were stained for 30 min at 4 °C. Afterwards,
cells were washed in culture medium. Propidium iodide (PI) staining was used to

exclude dead cells. Measurements were performed using the FACSArray (Becton
Dickinson), Propidium iodide (P1) was measured at Far Red A and Cy5 at Red-A.

Figure 2 shows Mean Fluorescence Intensity (MF1) for binding at EC50 (50% of

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

rituximab (white bar}.
Then the ratio of the binding capacities to CD20 on Raji cells (ATCC-No. CCL-86)
is calculated according to the following formula:

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

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

20
MFI(Cy5- rituximab) Cy5labeling ratio(Cy5- anti- CD20 antibody)

_ MFI(B-HH6-B-KVI) y CyS5labeling ratio{Cy5- rituximab)
MFI{Cy5-rituximab)  CySlabeling ratio(B- HH6-B-KV1)

-—*29»2 xg—'g = (},44
433 2.0

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

capacity compared to rituximab.
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Example 3
Determination of the IC50 value of the anti-Bcl-2 inhibitory activity of a Bel-2

inhibitor (ABT-737)
Bcl-2 and Bel-xL binding- HTRF assay procedures:

5 Compound preparation plate:
Compounds are serially diluted (3 fold, 10 point) starting at 1.8mM from a 10mM
stock in 100% DMSO.

Reagents:
Bcl-2 Assay

10 1) Biotinylated-BAD peptide (Bio-BAD) {BAD = Bcl-2-antagonist of cell death; the
BAD protein is an apoptosis inducer associated with BCL2 and BAX }) for Bel-2
assay:

e prepare Bio-BAD peptide (73.64nM) in assay buffer containing 50mM Tris-
HCL buffer, bovine serum albumin {BSA) 0.2mg/mL, Dithiothreitol 1 mM
15 and 9% DMSO .

2) Hisé-Bcl2 :

e prepare His6-Bcl2 (180nM) in assay buffer containing 50mM Tris—HCL,
bovine serum albumin (BSA) 0.2mg/mL, Dithiothreitol ImM.

3) Lance Europium ~Streptavidin (EU-5A) and Anti-6His APC

20 s 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)

Bel-xL
25 1) Biotinylated-BAD peptide (Bio-BAD) for Bcl-xL assay:

s prepare Bio-BAD peptide (9.820M) in assay buffer containing 50mM Tris-
HCL, BSA 0.2mg/mL, Dithiothreitol ImM and 9% DMS30O .

2) HisBcl-xL :

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

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



<220> <221> MISC_FEATURE <223> amino acid sequence of variable region of murine'
monoclonal anti-CD20 antibody B-Lyl the heavy chain (VH) <400>

WO 2009/049841 BCT/EPZ008/008635
- 38 -

e prepare solution in detection buffer 50mM Tris-HCL, BSA 0.2mg/mL, Eu-
SA 3.4nM and Anti-6His APC 45nM.

Final assay concentrations: Bio-Bad (3nM), His6-Bcl-xL (10nM), EU-5A (0.75nM),
Anti-6His APC (10nM)



1 Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys lle Ser Cys Lys 151015 Ala Ser Gly Tyr Ala Phe
Ser Tyr Ser Trp Met Asn Trp Val Lys Leu 202530 Arg Pro Gly Gin Gly Leu Glu Trp lle Gly Arg lle Phe
Pro Gly Asp 354045 Slapl%/fAsp Thr Asp Tyr Asn Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr 505560 Ala

Asp Lys Ser ¥82&E)

'Ala Tyr Met GIn Leu Thr Ser Leu Thr 65707580 S/ R BLI%EEr Ala val Tyr

Leu Cys Ala Arg Asn Val Phe Asp Gly 859095 -2- %80 105110 <210> 2

10

15

20

25

Procedure:

Transfer plate: transfer 5 pl. of compound from compound prep plate (or 5 uL of
100% DMSO into no drug control wells) into a 384-well plate transfer plate and
add 55uLs of Bio-BAD solution. Transfer 12 pL from the transfer plate into the
assay plate and add 16 pL of either His6-Bcl2 or His6-BcIXL for test wells or assay
buffer for blanks. Incubate for 1 hour at 37C° . Add 8pLs of BU-SA/APC
solution/well and incubate for 1 hour at room temperature. Plates are read on a
plate reader suitable for homogenous time resolved fluorescence (HTRF) format at

340 nm excitation and 665/615 nm emission.

Final compound conce_ntrations: 50, 16.7, 5.6, 1.85, 0.62, 0.21, 0.07, 0.03, 0.01,
0.004 xM.

Cross talk correction: Add into multiple wells 16 pL of assay buffer, 12 pL Bio-
BAD, 8 pL of detection buffer with and without EU-SA/APC.

Result: ABT-737 was tested for Bcl-2 and Bcl-xL inhibition ; the ICsq values were

calculated using a non-linear curve fit {XLfit software (ID Business Solution Ltd.,
Guilford, Surrey, UK))}

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

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 2138 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 (c¢=9.4 mg/ml and 12.5 mg/ml) from GlycArt,
Schiieren, Switzerland. Antibody buffer included histidine, trehalose and
polysorbate 20.

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



<211> 103 <212> PRT <213> Mus sp. <220> <221> MISC_FEATURE <223> amino acid sequence of
variable region of the light chain (VL) of routine monoclonal anti-0020 antibody 8-Ly1 <400> 2 Asn Pro
Val Thr Leu Gly Thr Set Ala Set lle Set Cys Arg Set Set 151015 Lys Set Leu Lee His Set Asn Gly lle
Thr Tyr Leu TP ##{¥P448bu 202530 Gin Lys Pro Gly Gin Set Pro Gin Lee H¢éHi@¥§/Pi8#AMet Set Asn
354045 Lee Val Set Gly Val Pro Asp Arg Phe Set Set Set Gly Set Gly Thr 505560 Asp Phe Thr Lee
Arg lle Set Arg Val Glu Ala Glu Asp Val Gly Val 65787580 Tyr Tyr Cys Ala Gin Asn Leu Glu Lee Pro
Tyr Thr Phe Gly Gly Gly 859095 Thr Lys Lee Glu lle Lys Arg 100 <210> 3 <211> 119 <212> PRT

<213> Artificial £28Q> . .- 4 cuiture conditions

7138 human B-Cell Non-Hodgkin-lymphoma (NHL) cells were originally obtained
from Glycart {Mantle cell lymphoma-MCL). Tumor cell line was routinely cultured
in DMEM medium (PAA, Laboratories, Austria) supplemented with 10% fetal
5 bovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine at 37°C in a

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

Animals
Female SCID beige mice; age 4-5 weeks at arrival (purchased from Bombholtgard,
Ry, Denmark) were maintained under specific-pathogen-free condition with daily
10 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. Continucus health monitoring was carried out on regular basis. Diet
15 food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad

libitum.

Monitoring

Animals were controlled daily for clinical symptoms and detection of adverse

effects. For monitoring throughout the experiment body weight of animals was
20 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. Mumanized anti CD20 antibody (B-HH6-B-KV1 GE and wt)
25 receiving groups and the corresponding vehicle group were treated iv. q7d on

“study day 14, 20, 27 and 34 at the indicated dosage of 10 mg/kg.

Tumor growth inhibition study in vive
Tumor bearing animals receiving vehicle control had to be excluded 19 days after
treatment initiation due to tumor burden. Treatment of animals with weekly
30 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



<223> amino acid sequences of variable region of the heavy chain (VH) of humanized 8-Ly1 antibody
(B-HH2) - 3 - Gin Val Gin Leu Val Gin Sex Gly Ala Glu Val Lys Lys Pro Gly Sex 151015 Sex Val Lys
Val Sex Cys Lys Ala Sex Gly Tyr Ala Phe Sex Tyr Sex 202530 Trp Met Asn Trp Val Avg Gin Ala Pro
Gly Gin Gly [0 B854 et 354045 Gly Arg lle Phe Pro Gly Asp Gly Asg’ FRIEREISHRP RSN Sly Lys
Phe 505560 Lys Sly Arg Val Thr lle Thr Ala Asp Lys Sex Thr Sex Thr Ala Tyr 65707580 Met Glu Leu
Sex Sex Leu Arg Sex Glu Asp Thr Ala Val Tyr TyrCGys 859095 Ala Arg Asn Val Phe Asp Sly Tyr Trp
Leu Val Tyr Trp Gly GIn Gly 100105110 Thr Leu Val Thr Val Sex Sex 115 <210> 4 <211> 119 <212>

PRT <213= Ariglal =P 0258235 SR 8P EhTRal e AlvAUlARlR Gpien thiftsheavycchain (VH) of
humanized 6-Ly1l aﬁ?tl ody (

receptor on tEe:iljl_IlI%e cells and furthermore SCID beige mice are thought to be
incompetent for NK-mediated ADCC due to severe triple immunodeficiency.
Therefore s.c. xenografts models in SCID beige mice are not appropriate for
5 mimicking human ADCC mediated effect with glycoenginecred modified

antibodies.



<400> 4 GIn Val Gin Leu Val Gin Ser Sly Ala Glu Val Lys Lys Pro Sly Sex 151015 Sex Val Lys Val Sex
Cys Lys Ala Sex Sly Tyr Ala Phe Sex Tyr Sex 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Sly Sin Sly
Leu Glu Trp Met 354045 - 4 - Gly Arg lle Phe Pro Sly Asp Sly Asp Thr Asp Tyr Asn Sly Lys Phe
505560 Lys Sly Arg Val Thr lle Thr Ala Asp Lys Ser TH2Ser Thr Ala Tyr 65707580 Met Glu Leu Ser
Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Leu Cys 859095 Ala Arg Asn Val Phe Asp Sly Tyr Trp Leu
Val Tyr Trp Sly GIn Sly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 5 <211> 119 <212> PUT
<213> Atrtificial

Patent Claims
I. Use of a type Il 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,
characterized in that said type II anti-CD20 antibody is a humanized B-Lyl antibody
and has increased antibody dependent cellular cytotoxicity (ADCC), and in that said
anti-Bcl-2 active agent is a Bel-2 protein binding inhibitor with an IC50 of the anti-Bcl-
2 inhibitory activity of 5 uM or less,

and in that said Bcl-2 protein binding inhibitor is selected from ABT-263 or ABT-737.

2. Use according to claim 1, 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.



<220> <223> amino acid sequences of variable region of the heavy chain (VU) of humanized 8-Ly1
antibody (13-HH4) <400> 5 Gin Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Sly Ala 151015
Ser Val Lys Val Ser Cys Lys Val Ser Sly Tyr Ala Phe Ser Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin
Ala Pro Sly Gin Sly Leu Glu Trp Met 354045 Sly Arg-l1f8 Phe Pro Sly Asp Sly Asp Thr Asp Tyr Asn Sly
Lys Phe 505560 Lys Sly Aig Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu
Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 -5 - Ala Arg Asn Val Phe Asp Gly
Tyr Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Len Val Thr Val Ser Ser 115 <210> 6 <211> 119
<212> PRT <213> Artificial

3.Use according to any one of claims 1 to 2, 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.

4., Use according to any one of claims 1 to 3 characterized in that the CD20

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



<220> <223> amine acid sequences of variable region of the heavy chain (WI) of humanized 8-Ly1l
antibody (B-HH5) <400> 6 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015
Ser Val Lys Val Ser Cys Lys Ala Set Gly Tyr Ala Phe Set Tyr Set 202530 Trp Met Ser Trp Val Arg Gin
Ala Pro Gly Gin Gly Len Glu Trp Met 354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn
Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580 Met
Glu Len Ser Set Leu Arg Ser Gin Asp Thr Ala Val [Tyr Tyr Cys 859095 Ala Arg Mn Val Phe Asp Gly Tyr
Trp Leu Val Tyr Trp Gly GIn Gly 100105110 Thr Leu Val Thr Val Set Ser 115 <210> 7 <211> 119

<212> PRT <213> Atrtificial -6 -
SEQUENCE LISTING

<110> F. Hoffmann-La Roche AG

<120> Combination therapy of a type II anti-CD20 antibody with an
anti~Bcl-2 active agent

<130> 24555

<150> EP 07020120
<151> 2007-10~15

<160> 20
<170> Patentin version 3.2

<2i0> 1
<2i1> 112
<Z212> PRT
<213> Mus sp.

<220>

<221> MISC_FEATURE

<223> amine acid sequence of variable region of the heavy chain (VH) of
murine monoclonal anti-CD20 antibody B~Lyl

<400> 1
Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys Ile Ser Cys Lys

1 5 - 10 15

Ala Ser Gly Tyr Ala Phe Ser Tyr Ser Trp Met Asn Trp Val Lys Leu
20 25 30

Arg Pro Gly GIn Gly Leu Glu Trp Ile Gly Arg Ile Fhe Pro Gly Asp
a5 40 45

Gly Asp Thr Asp Tyr Asn Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr
5C 55 60

Ala Asp Lys Ser Ser Asn Thr Ala Tyr Met Gln Leu Thr Ser Leu Thr
65 70 75 80

Ser Val Asp Ser Ala Val Tyr Leu Cys Ala Arg Asn Val Phe Asp Gly
85 S0 95

Tyr Trp Leu Val Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala



<220> <223> amino acid sequences of variable region of the heavy chain (VH) of humanized B-Lyl
antibody (B-HH6) <400> 7 Gin Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Set 151015
Ser Val Lys Val Ser Cys Lys Ala Set Gly Tyr Ala Phe Ser Tyr Ser 202530 Trp lle Asn Trp Val Arg Gin
Ala Pro Gly GIn Gly Leu Glu Trp Met 354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn
 Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met
Glu Leu Set Set Leu Arg Set Glu Asp Thr Ala Val Jyr Tyr Cys 859095 Ala Arg Asn Vol Phe Asp Gly
Tyr Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Set Set 115 <210> 8 <211> 119

<212> PRT <213> Atrtificial
100 105 110

<210> 2
<211> 1403
<212> PRT
<213> Mus sp.

<220>

<221> MISC FERATURE

<223> amino acid seguence of variable region of the light chain (VL) of
murine monoclonal anti-CDZ0 antibody B-Lyl

<400> 2

Asn Pro Val Thr Leu Gly Thr Ser Ala Ser Ile Ser {ys Arg Ser Ser
1. 5 10 15

Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr Trp Tyr Leu
20 25 30

Gln Lys Pro Gly Gin Ser Pro Gin Leu Leu Ile Tyr Gln Met Ser Asn
35 40 45

Leu Val Ser Gly Val Pro Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr
50 55 60

Asp Phe Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val
65 70 75 80

Tyr Tyr Cys Ala Gln Asn Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly
85 =y 95

Thr Lys Leu Glu Ile Lys Arg
100

<210> 3

<2i1> 119

<212> PRT

<213> BArtificial

<220>
€223> amino acid sequences of variable region of the heavy chain (VH)

of humanized B-Lyl antibody ({B-HHZ)

<400> 3



<220> <223> amino acid sequences of variable region of the heavy chain (Vii) of humanized 8-Ly1
antibody (B-HH7) <400> 8 GIn Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Set 151015
-7- 2025 30 Trp lle Set Tip Val Pig Gin Ala Pro Gly Gin Gly Leu Glu Tip Met 354045 Gly Arg lle Phe
Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser
Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leus/al Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr
Val Ser Set 115 <210> 9 <211> 119 <212> PRT <213> Artificial <220>

Gln val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Als Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 8G

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr ala Val Tyr Tyr Cys
85 _ 30 a5

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 _ 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 4

<211> 118

<212> PRT

<213> Artificial

<220>

<223> amino acid seguences of variable region of the heavy chain {VH)
of humanized B-Lyl antibody (B-HH3)

<400> 4

Gin Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser
20 25 ' 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45



<223> amino acid sequences of variable region of the heavy chain (VH) of humanized 8-Ly1 antibody
(B-HHH) <400> 9 Gin Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Set Val
Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro
Gly Gin Gly Leu Glu Trp Met 354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys
Phe 505560 - 8 - Lys Gly Arg Val Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580 Met Glu
Leu Set Ser Leu Arg Set Glu Asp Thr Ala Val Tyr. Jyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr
Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Set Set 115 <210> 10 <211> 119
<212> PRT <213> Artificial <220> <223> amlno acid se uences of varlab?!e region of the heavy chain

(VH) of hurrférggqeé B?Eyl t%&dg/zf’g‘;,l_mgjp hY Asp *gor AsA Gly Lys

Lys Gly Arg Val Thr Ile Thr Als Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Leu Cys
85 50 85

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<2310> 5

<211> 119

<212> PRT

<2313> Artificial

<220>

<223> amino acid sequences of variable region of the heavy chain {VH}
of humanized B-Lyl antibody (B-HH4)

<400> 5

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 i5

Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Ala Phe Ser Tyr Ser
20 25 © 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 : 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 680

Lys Gly BArg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr -
65 70 15 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 g0 95



<400> 10 Gin Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Set Val Lys Val Set
Cys Lys Ala Set Gly Tyr Thr Phe Set Tyr Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly GIn Gly
Leu Glu Trp Met 354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560
Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Set Thr Ala Tyr 65707580 Met Glu Leu Set Set Leu
Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp
Gly Gin Gly 100105110 -9 - Thr Leu Val Thr Val §er Ser 115 <210> 11 <211> 119 <212> PRT <213>
Artificial <220> <223> amino acid sequences of variable region of the heavy chain (VII) of humanized

8-Ly1 ant!ﬁsbl%ergB?il;'anaf% 9>Ag'p:al' Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly

100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 6

<21l>» 119

<212> PRT

<213> Artificial

<220>
<223> amino acid seguences of variable region of the heavy chain ({VH)
of humanized B-Lyl antibody (B-HHS3)

<400> 6

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Rla Ser Gly Tyr Ala Phe Ser Tyr Ser
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys'Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 g0

Met Glu Leuw Ser Ser leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
BS S0 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 7

<Z11> 118

<212> PRT

<213> Arcificial



Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly 151015 Ser Leu Arg Leu Ser Cys Ala
Ala Ser Gly Phe Thr Phe Set Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Val 359045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys
Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Set Leu Arg
Set Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly
Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 12 <211> 119 <212> PRT <213> Artificial
-10- <400> 12 Glu Val Gin Len Val Gin Set Gly Gly Gly Len Val Lys Pro Gly Gly 151015 Set Len Arg
Leu Ser Cys Ala Ala Set Gly Phe Ala Phe Set Tyr Set

<220>
<223> aminc acid sequences of variszble region of the heavy chain (VH)
of humanized B-Lyl antibody (B-HH6)

<4Q0> 7
Gin Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser
20 25 30

Trp Ile Asn Trp Val Arg Gln Ala Pro Gly Gin CGly Leu Glu Trp Met
35 40 45

Gly Brg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 85 60

Lys Gly Arg Val Thr fle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 i 75 : 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Rla Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr vVal Ser Ser
115

<210> 8

<211> 119

<2iZ» PRT

<213> Artificial

<220>

<223> amino acid seguences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody (B-HR7}

<400> B

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser



202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp Val 354045 Gly Arg lle Phe Pro
Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Set Thr
Set Thr Ala Tyr 65707580 Met Gin Len Set Set Len Arg Ser Gin Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Asn Val Phe Asp Gly Tyr Trp Len Val Tyr Trp Gly Gin Gly 100105110 Thr Len Val Thr Val Set
Set 115 <210> 13 <211> 119 <212> PAT <213> Atrtificial <220> <223> amino acid sequences of

variable region of the heavy chain (Vii) of humani

d 6-Lyl antibody (B-HL11) <400> 13 Gin Val Gin

Len Val Gin Set Gly Gly Gly Len Val Lys Pro Gly Gly 151015 Ser Len Arg Len Set Cys Ala Ala Set Gly
Phe Thr Phe Set Tyr Szgt 202530 Trp Met 2Assn Trp Val Arg Gin é%la Pro Gly Lys Gly Lou Glu Trp Val

Trep Ile

Gly Arg

Lys Gly
65

Met Glu

Ala Arg

Thr Leu

<Z23i0>
<Z211>
<21Z2>
<213>

<220
<223>

<400>

Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp
35 40 45

Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys
55 60

Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala
70 75

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
85 80 95

Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln
100 105 110

Val Thr Val Sesr Ser
115

g

118

PRT
Artificial

amino acid seguences of variable region of the heavy
of humanized B-Lyl antibody (B-HEB)

9

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
1 5 10

Ser Val Lys Val Ser Cys Lys Bla Ser Gly Tyr Thr Phe
20 25

Trp Met Asn Trp Val Arg Gin Ala Pro Gly &ln Gly Leu
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn
50 55 60

Pro Gly

15

Thr Tyr

Glu Trp

Gly Lys

Met

Phe

Tyr

80

Cys

Gly

chain (VH)

Ala

Ser

Met

Phe



354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val
Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 657075BO Met Glu Lou Ser Ser Lou Arg Ser Glu Asp
Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Lou Val Tyr Trp Gly Gin Gly
100105110 Thr Lou Val Thr Val Ser Ser 115 <210> 14 <211> 119 <212> PRT <213> Atrtificial <220>
<223> amino acid sequences of variable region of the heavy chain (VII) of humanized 8-Ly1 antibody
(13-8L12) <400> 14 Glu Val Gin Lou Val Glu Ser_gly Ala Gly Leu Val Lys Pro Sly Sly 151015 Ser Leu
Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin Ala

Pro Sly Lys G\( Leu Glu Tr Met 3%340%? SAy Ar II% Phq(‘—:'hPré) GI%/h SR GTy Asp Thr Asp Tyr Asn Gly Lys
Phe 5055¢ yé’ éffArg Fﬂyellehfhr ﬂlasﬁsgls_y CEerTAFSer Th ﬁ\lgg'f'yr

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Asn Val Phe &sp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 10

<211> 119

<212> PRT

<213> Artificial

<220>

<223> amino acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody (B-HHE?)}

<400> 10

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr FPhe Ser Tyr Ser
20 25 30

Trp Met &Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 5% &0

Lys Gly BArg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
&5 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110



65707580 - 12 - Met Gin Len Sex- Sex- Leu Arg Sex- Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala
Arg Pan Val Phe Asp Gly Tyr Trp Len Val Tyr Trp Gly Gin Gly 100105110 Thr Len Val Thr Val Sex-
Set 115 <210> 15 <211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of
variable region of the heavy chain (VH) of humanized 8-Ly1 antibody (B-T-1L13) <400> 15 Gin Val Gin
Len Val Gin Set Gly Gly Gly Val Val Lys Pro Gly Gly 151015 Sex- Len Arg Leu Sex- Cys Ala Ala Set
Gly Phe Thr Phe Set Tyr Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp
Met 354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg

VaI Thr IIe Thr Ala Asp Lys Set Thr Sex- Thr Ala Tyr 65707580

hr Leu Val Thr Val Ser Ser

<210>
<21l>
<212>

115

11
119
PRT

<213> Artificial

<220>
<223>

<400>
Glu val

1

Ser Leu

Trp Met

Gly Arg
50

Lys Gly
65

Met Giu

Ala Arg

Thr Leu

<210>
<21i>
212>
<213>

<220>
<223>

amino acid seguences of variable region of the heavy
of humanized B-Lyl antibedy (B-HLB8)

1%

Gin Leu

Arg Leu
20

Asn Trp
35

Ile Phe

Arg Val

Leu Ser

Asn Val
100

Val Thr
115

12
119
PRT

Val
Ser
Val
Pro
Thr
Ser
85.

Phe

Val

Artificial

Glu

Cys

Arg

Gly

Ile

70

Leu

Asp

Ser

Ser Gly

Ala Ala

Gln Ala

40

Asp Gly

55

Thr Ala

Arg Ser

Gly Tyr

Ser

Gly

Ser

25

Pro

Asp

Asp

Glu

Trp
105

Gly

10

Gly

Gly

Thr

Lys

Asp

9

Leu

Leu

Phe

Lys

Asp

Ser

75

Thr

Val

Val

Thx

Gly

Tyr

60

Thr

Ala

Tyr

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Pro Gly
15

Ser Tyr
30

Glu Trp

Gly Lys

Thr Ala

Tyr Tyr

95

Gly Gin
110

chain {VH}

Gly

Ser

Val

Phe

Tyr

80

Cys

Gly

amino acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody

(B-HL10)



Met Glu Len Set Set Len Arg Sex- Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Pan Val Phe Asp
Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Set Sex- 115 - 13 - <210>
16 <211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of variable region of
the heavy chain (VH) of humanized B-Lyl antibody (B-HL14) <400> 16 Glu Val Gin Leu Val Glu Ser
Gly Gly Gly Leu Lys Lys Pro Gly Cly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
Ser Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin @q Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly Arg
lie Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp
Lys Ser Thr Ser Thr Ala Tyr 65707580

<400> 12

Giu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser Tyr Ser
20 ' 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly BArg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Brg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 a5

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
100 - 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 13

<Z211> 118

<212> PRT

<213> Artificial

220>

<223> amino acid sequences of variable region of the heavy chain (VH)
of humanized B~Lyl antibody ({B~HL11)}

<400> 13

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp
Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 17 <211>
119 <212> PRT <213> Atrtificial <220> <223> amino acid sequences of variable region of the heavy
chain (VH) of humanized B-Lyl antibody (B-HL15) <400> 17 Glu Val Gin Leu Val Glu Ser Gly Gly Gly
Leu Val Lys Pro Gly Ser -14- S1015 Set Leu Arg Leo Set Cys Ala Ala Set Gly Phe Thr Phe Set Tyr
Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro ﬁg_/ Lys Gly Leo Glu Trp Met 354045 Gly Arg lle Phe
Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phé 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Set

Thr Set Thr Ala Tyr 65707580 Met Glu Leo Set Set Leo Arg Set Glu ASB Thr Ala Val Tyr Tyr Cys
Trp Met Asn Trp Val Arg Gln Als Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 _ 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser (Glu Asp Thr Rla Val Tyr Tyr Cys
85 o0 95

Bla Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
160 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 14

<211> 119

<212> PRT

<213> Artificial

<220> :

<223> amino acid seguences of variable region of the heavy chain (VH}
of humanized B-Lyl antibody (B-HL1Z)

<400> 14

Glu Val Gin Leu Val Glu Ser Gly Ala Gly Leu Val Lys Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ale Ser Gly Phe Thr Phe Ser Tyr Ser
20 23 30

Trp Met Asn Trp Val Arg Gln Bla Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr ARla Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80



859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leo Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr
Val Set Set 115 <210> 18 <211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences
of variable region of the heavy chain (VH) of humanized 6-Ly1 antibody (B-HL16) <400> 18 Glu Val
Gin Leo Val Glu Set Gly Gly Gly Leo Val Lys Pro Gly Gly 151015 Set Leu Arg Val Set Cys Ala Ala Set
Gly Phe Thr Phe Set Tyr Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leo Glu Trp
Met 354045 - 15 - Gly Arg lle Phe Pro Gly Asp Gl Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly
Arg Val Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580 Met Glu Leo Ser Set Leo Arg Set

Glu Asp TMQE% uVI?:al‘uTgtrerT %E—ng: XEUSEJ:QQ(;) 98%3: Glu Asp Thr Ala Val Tyr Tyr Cys
85

8G 85

Bla Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 15

<2il> 119

<212> PRT

<213> Artificial

<220>

<223> amino acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody (B-HL13)

<40D> 15

Giu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Lys Pro Gly Gly

i 5 ' 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 3¢

Trp Met Asn Trp Val Arg Giln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 4¢ 45

Gly Brg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
5C 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
&5 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115



Ala Arg Asn Val Phe Asp Gly Tyr Trp Leo Val Tyr Trp Gly Gin Gly 100105110 Thr Leo Val Thr Val Set
Set 115 <210> 19 <211> 119 <212> PRT <213> Artificial <220> . <223> amino acid sequences of
variable region of the heavy chain (WI) of humanized B-Lyl antibody (B-HL17) <400> 19 Glu Val Gin
Leo Val Glu Ser Gly Gly Gly Leo Val Lys Pro Gly Gly 151015 Set Leo Arg Leo Set Cys Ala Ala Set Gly
Phe Thr Phe Set Tyr Set 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
354045 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val
Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580 Met Glu Leo Set Set Leo Arg Set Glu Asp
Thr Ala v:g;r(%r le6r Cys 859095 - 16- Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin

Gly <211>
<212>

119
PRT

<213> Artificial

<220>
223>

<400>
Glu Val

1

Ser Leu

Trp Met

Gly Arg
50

Lys Gly
65

Met Glu

Ala Arg

Thr Leu

<210>
<211>
<212>
<2i3>

<220>
<223>

<400>

amino acid sequences of variable region of the heavy
of humanized B-Lyl antibody (B-HL14)

16

Gln

Arg

Asn

35

Ile

Arg

Leu

Asn

Val

113

17
119
PRT

Leu

leu

20

Trp

Phe

Val

Ser

Val

100

Thr

Val

Sex

Val

Pro

Thr

Ser

85

Phe

Val

Artificial

Glu

Cys

Arg

Gly

ile

70

Leu

Asp

Ser

Ser Gly Gly

Ala Ala Ser
25

Gln Ala Pro
40

Asp Gly Asp
55

Thr Ala Asp

Arg Ser Glu

Gly Tyr Trp

105

Ser

Gly

10

Gly

Gly

Thr

Lys

Asp

a0

Leu

Leu

Phe

Lys

Asp

Ser

75

Thrx

Val

of humanized B-Lyl antibeody ({B-HL15}

17

Lys

Thr

Gly

Tyr

60

Thrxr

Ala

Tyr

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Pro Gly
15

Ser Tyr
30

Glu Trp
Gly.Lys
Thr Ala
Tyr Tyr
95

Gly Gln
110

chain {VH)

Gly

Ser

Meat

Phe

Tyr

80

Cys

Giy

.amino acid sequences of variable region of the heavy chain (VH)

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Ser



100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 20 <211> 115 <212> PRT <213> Artificial <220>
<223> amino acid sequences of variable region of the light chain (VL) of humanized B-Lyl antibody
B-KV1 <400> 20 Asp lle Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Thr Pro Gly 151015 Glu Pro Ala
Ser lle Ser Cys Arg Ser Set Lys Ser Leu Leu His Ser 202530 Asn Gly lle Tin Tyr Leu Tyr Trp Tyr Leu
GIn Lys Pro Gly GIn Set 354045 Pro Gin Leu Leu lle Tyr Gin Met Set Asn Leu Val Ser Gly Val Pro
505560 Asp Arg Phe Set Gly Ser Gly Set Gly ThryAsp Phe Thr Leu Lys lle 65707580 Set Are Val Glu
Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gin Asn 859095 Leu Glu Leu Pro Tyr Tin Phe Gly Gly Gly Thr

Lys Val Glu lle Lys 100105110 Arg Thr Val 115
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leuw Giu Txp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
ils

<210> 18
<211> 118
<212> PRT
<213> Artificial

<220>

<223> amino acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody {B-HL16)

<400> 18

Glu Val Gln Leu Val Glu Ser Gly Gily Gly Leu Val Lys Pro Gly Gly

1 5 10 15

Ser Leu Arg Val Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45



Gly Arg Ile
50

Lys Gly Arg
65

Met Glu Leu

Ala Arg Asn

Thr Leu Val
115

<210> 1%
<211>
<212> PRT
<213>

<220>
 <223>

119 .

Phe

Val

Ser

Val

i00

Thr

Pro

Thx

Ser

85

Phe

Val

Artificial

Gly
Ile -
70

Leu

Asp

Ser

~15-

Asp Gly Asp Thr Asp Tyr

55

60

Thr Ala Asp Lys Ser Thr

75

Arg Ser Glu Asp Thr Ala

80

Gly Tyr Trp Leu Val Tyr

Ser

105

of humanized B-Lyl antibody (B-HL17)

<400> 19
Glu Val Gln
1

Ser Leu Arg

Trp Met Asn
35

Gly Arg Ile
50

Lys Gly Arg
65

Met Glu Leu

Leu

Leu

20

Trp

Phe

Val

Ser

Val

Ser

Val

Pro

Thr

Ser
B85

Glu

Cys

Arg

Gly

Ile

70

Leu

Ser

Ala

Gln

Asp

55

Thr

Arg

Gly Gly

Ala

Ala

40

Gly

Ala

Ser

Ser

25

Pro

Asp

Asp

Glu

Gly

Gly

Gly

Thr

Lys

Asp
a0

Leu

Phe

Lys

Asp

Ser

75

Thr

Val

Thr

Gly

Tyx

&0

Thr

Ala

Asn Gly Lys

Ser Thr Ala

Val Tyr Tyr

95

Trp Gly Gln

Lys

Phe

Leu

45

Asn

sSer

Val

110

Pro

Ser
30

Glu

Gly

Thr

Tyr

amino acid sequences of variable region of the heavy

Gly

15

Tyr

Trp

Lys

Ala

Tyr
85

Phe

Tyr

Cys

Giy

chain

Gly

Ser

Met

Phe

Tyr

80

Cys

{VH)



-16-

2Ala Arg Asn Val Phe Asp Gly Tyr Tzp Leu Val Tyr Trp Gly Gln
- 106 105 116

Thr Leu Val Thr Val Ser Ser
115

<210> 20

<211> 115

<212> PRT . .
<213> Artificial

<220>

€223> amino acid seguences of variable region of the light
of humanized B-Lyl antibody B-KV1

<400> 20

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Pro vVal Thr Pro

1 ) 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu His
20 25 30

Asn Gly Ile Thr Tyr Leu Tyr Trp Tyr Leu Gin Lys Pro Gly Gln
35 . 40 45

Pro Gln Leu Leu Ile Tyr Gln Met Ser Asn Leu Val Ser Gly Val
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gln
BS 90 85

Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
100 105 110

Arg Thr Val
115

Gly

chain {VL)}

Gly

Ser

Ser

Pro

Ile

80

Asn

Lys



