WO 2009/118142PCT/EP2009/002111 USE OF A TYPE Il ANTI-CD20 ANTIBODY WITH
INCREASER ANHBORY DEPENDENT CELLULAR CYTOTOXICITY (ARG@XxiNaayBINATION
WITH CYCLOPHOSPHAMIDE, VINCRISTINE AND DOXORUBICINE FOR TREATING
NON-HODGKIN S LYMPHOMAS The present invention is directed to the use a type Il anti-CD20
antibody with ingeEaoeEdamtiily dapErGORCANTABOROONIETY (NDEE ) BE tha NEBwasture of a
medicament for the treamentrof cancer Agspacialy OK LR expressing cangersikmeombination with a
chemotherapeutiqagentsetactas{ogringgrodn YeRsiRise ML oyaoRiosRrRMIe; Vincristine and
doxorubicine. Background ?Hﬂ%@%ﬁ%ﬂb@l@%ﬂ@“@ ((alsmraRph Ruman

B-lymphocyte-restricted differentiation antigen or Bp35) is a hydrophobic transmembrane protein with
a molecular weight of approximately 35 kD located on pre-B and mature B lymphocytes (Valentine, 10
M.A,, etal., J. Bigd t&@%ﬁt 264D 5989)b1282 1287 caacpinfieldnB.ADeb alntEWBOW (3) (1988)
71L-717). CD20 e found onyihe strfaca of dreater (1an a0 o1 R Geds framiperihsraliblaa or
lymphoid organsand is expresse egurlng early pre- ce%cfe%%pme t and remains until plasma cell
differentiation. €DedirapEasdRT Bi§ B‘@M@’ﬁﬁgl%n@@ﬂseﬁgwmﬁé’m&ﬂ&’?P’E?%“é’l’l%.cﬁil%ﬁi@uIar, CD20

is 15 expressed@ntgnanter with D0kerabhaapdunio-Hadgkislschsh phomas @by tAndeisgrnK.C., et
al., Bloobd 63(6)&%%%@0%%}&@%)% 1&{ Q%@om%{&%gatopoietic stem cells,pro-B cells, normal
ther harma tlséuesly(-l eﬁ(] '

plasmacells, oro der, T.F., etal., J, Immunol. 135(2) (1985) 973-979). The 85
amino acid carboxyl-ter CD20 protein is located within 20 the cytoplasm. The length
of this region cottrasts it ell-specific surface structures such as IgM, IgD, and IgG
heavy chains or histocompatibility antigens class Il a or 13 chains, which have relatively short
intracytoplasmid Fedidhélorplecil (ekoaralieq W-ﬁr&%ﬁﬁ@ﬁﬁﬁ%&f%ﬁ?ﬁﬁ% al., NAR
11 (1983) 67750 g&) .00 BipiEslaist Shycadpbiiideranbratmininee qoists)? v ahe anitl ke @ esidhes,
whereas only 2grg ?&%ﬂ&@iﬁﬁ@%ﬁ\@&éﬁf@&%&?@@sﬁ&m@%r1 ¥ rhargedigGenBank
d

Accession No. is NP-690605, 1t Is thought that [ e inyglved in requlati n early step(s) in
the acthtation albeiffhrahibtddiflh foteSs %%‘@8& %i%gﬁ,éo%fH,58?/5@@}{1%?%E?ﬁbﬁtfé-ﬂgg@)
881-887) and cEMBMIAcH(H 4338 Enkilm idh Ehthid {Tenttion tha-surfaat. of atrileBiBiOEA¥M. 14D
(1990) 195), Wgp 2QQBLLABLAEGTHER 20094Q02bhdid Thene exstiiwrsifterantiipeseafianti-CD20
antibodies differing si 'gc ntly in thejr mgde ofCDZOtt:FinI%insgnandGQio ical activitie aqg, M.S., et
a1, Blood 103 (B50H FBAOAPISH G IERADT St SR 161 (H0% AR o0y roe
antibodies, as etgsemtdmbgiharerpteBtaslisompethenmnbman Bosedodeperimire dsiygdy|
antibodigs, as xgertesiluBeMaba(Elxhid 38R TED B kyhanized Adiihantihaglesnaffadiiitly initiate

target cell death via caspaseipdependent;apopisi ';%Q ncRmitapiRNesphRtidylsesing exposure.
The sharing co Ar%%ﬁr?égtuiég 6f%§3 1 an% type ﬁ@r\@l D%O antibod?gg1 are summarized in Table 1.
10Table I: hematopoietic stem cells,pro-B cells, normal plasma cells, or other normal tissues

{Tedder, T.F., et al., J, Immunol. 135(2) (1985) 973-979).
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The 85 amino acid carboxyl-terminal region of the CD20 protein is located within
20 the cytoplasm. The length of this region contrasts with that of other B cell-specific
surface structures such as IgM, IgD, and 1gG heavy chains or histocompatibility
antigens class I1 a or § 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
25 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 might be involved in regulating an early step(s) in the activation and
differentiation process of B cells (Tedder, T.F., et al., Eur. J. Immunol. 16 (1986)
881-887) and could function as a calcium ion channel (Tedder, T.F., et al., J. Cell.
30 Biochem. 14D (1990) 195).



Properties of type | and type Il anti-CD20 antibodies type | anti-CD20 antibodies type Il anti-CD20

antibodies {ype,dfolPrl gpitope type Il CD20 epitope Localize CD20 to |Ip|%€§5§§§gﬁb q? lize CD20
to lipid rafts.Increased CDC (if IgG1 isotype) Decreased CDC (if IgG1 isotype activity (if IgG1

isotype) ADCC activity (if IgG | isotype) Full binding cazpacny Reduced binding capacity Homotypic
aggregation Stronger homotypic aggregation Apoptosis induction upon cross- linking Strong cell death
induction without cross-linking Summary The disclosure comprises the use of a type H anti-CD20

antibody vith invrRagas 6 waei ierenetot ealhlaradalanisit SABEEhierba mapuiagiure of
s L e A
doxorubicine. 103 (2004) 2738-2743; and Cragg, ML.S., et al, Blood, 101 (2003) 1045-1052).
Type 1 antibodies, as eg. rituximab, are potent in complement mediated
5 cytotoxicity, whereas type [I antibodies, as e.g. Tositumomab (B1), 11B8, AT80 or
humanized B-Lyl antibodies, effectively initiate target cell death via caspase-
independent apoptosis with concomitant phosphatidylserine exposure.

The shanng common features of type I and type II anti-CD20 antibodies are
semnmarized in Table 1.

10 Table 1:
Properties of type I and type Il anti-CD20 antibodies
type I anti-CD20 antibodies type II anti-CD20 antibodies
type [ CD20 epitope type 11 CD20 epitope
Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts
Increased CDC (if 1gG1 1sotype) Decreased CDC (if 1gG1 isotype)
ADCC activity (if IgG1 isotype) ADCC activity (if 1gG] isotype)
Full binding capacity Reduced binding capacity
Homotypic aggregation Stronger homotypic aggregation
Apoptosis induction upon cross- Strong cell death induction without
linking cross-hinking
Suemmary

The disclosure comprises the use of a type I anti-CD20 antibody with increased

15 antibody dependent cellular cytotoxicity (ADCC) for the manufacture of z
medicament for the treatment of CD20 expressing cancer in combination with one
ore more chemotherapeutic agents selected from the group consisting of

cyclophosphamide, vincristine and doxorubicine.



2a In a first aspect, there is provided the use of a type Il anti-CD20 antibody with increased antibody
dependent cellular cytotoxicity (ADCC) for the manufacture of a medicament for the treatment of CD20
expressing cancer in combination with one or more chemotherapeutic agents selected from the group
consisting of cyclophosphamide, vincristine and cg)axorubicine, characterized in that said type Il
anti-CD20 antibody is a glycoengineered, humanized B-Lyl antibody, and the treatment with the type Il
anti-CD20 antibody is in combination a) with cyclophosphamide and vincristine, b) with doxorubicine,

¢) with cyglaphesphamigies.d) sisirRbasphamideypdnchstiomand fexserulising chhe disglagure further

comprises the use of.a type Il anti-C ibody with.increased antibody dependent cellular
cytotoxici?f Qﬁ‘éjﬁ%elﬁl%%dr%tgﬁlﬁ%c&%rﬁe%g)ﬂ {ﬁ%‘ %ﬁ@@ﬁafg’ﬁ ?%Bé/%ﬁﬁ%ﬂe?@?%o#edicament
for the tre@irenkptsipatiencs ufferivyfrom aidDR0@xprasding dheepsincegaminaigrdiithvone or
more chegotheraRemtic:AgentRelpsiepHam:thesAcARgising oficyelophesRhaRide dyipcristine

and doxorubicine. The disclosure further comprises a type H anti-CD20 antibody with increased 5
antibody &perBRnl BP0 widcins ABRErrshaE telimEtirsr Bo3lowibrdesity difcer in
combinatiosawvitht arieh olie erd eheiDesapieulicagenisiselected) fram thegiayphenngistidg of
cyclopho |Cle . VinGrISk doxaryhicine, Tm' ﬁ]l' ure fur C rses a [l anti-CD20
Dbl S A B A e s 1
patient séﬁ‘éﬁ‘?f&j"i‘ﬁb‘fﬁﬂ&-CDZO expressing cancer in combination with one or more chemotherapeutic
agents selected from the group consisting of cyclophosphamide, vincristine and doxorubicine.
Preferably.the treatment with the type E anti-CD20 antibo ith incr-asaci 15antibody. dependent
colluan oy BRI TR R D e LGP AT R N S maceutical
compositideresiap dgitgibotiatexipie (hRRECED 20 arilyrdaoeith increased antibody dependent cellular
cytotoxicity (ADCC) and one or more chemotherapeutic agents selected from the group consisting of
cyclophosphamide, 2()vincristine and doxorubicine for use in CD20 expressing cancer, in particular in
B- Cell Non-Hodgkin's lymphomas (NHL). Preferably said type E anti-CD20 antibody is a

~ glycoengdneered, humanized B-Lyl antibody. Detailed Description of the Invention



25The term "antibody' encompasses the various forms of antibodies including but not being limited to
whole antib8die€""filHiHA antibodies, humanized antibodies and geneticallyRsiBRrIeewdoartibodies like
monoclonal antibodies, chimeric antibodies or recombinant antibodies as well as framnents of such
antibodies as long as the characteristic properties acedrding to the invention are retained. The terms
30 "monoclonal antibody" or "monoclonal antibody composition" as used herein refer to a preparation
of antibody molecules of a single amino acid composition. Accordingly, the term "human monoclonal
antibody" refers foBFHFEARS 107 DaidpraTIHg A Sy BasFdirty Seeagicy iR A evaratig and
constant regionsasryaddvorhihamoangtrmine munustoglobhdinsesitencas ialeaedempediment, the
human monoclons) gapadies.ais Brartes By mybIdomaNich lneldes .8 gell obtained from 2

. < CIne.
transgenic non-human animal, e.g. a t ansgenlg MOUSE, having a genoma Comprising a human heavy

chain transgene and a light human chain transgene fused to an immortalized cell. Preferably said type
Il anti-CD20 antibBey i asie ASEEAmERTI56 Ay PERE A hLICH ipRERe- S Tifodyr#&férs to a monoclonal

antibody tomprisimgpadyadabtadegiorsliear bindingregion AidGHnfsotircereaspesiesiangat least a
10 porton of a copsiaatieaipndertyed e axdiferen! sauree.oranecissusialinarepared by
e

recombinant DNA techniques. Chimeric antibodies comprising a murine variable region 4Md a human
constant region AFS2&hedIay ¢ ﬂeﬁ%@%u%??ﬁﬂ%/mm%gm%ﬂ@%d@%@ﬁe gréduct of
expressed immué@gioButirgenes comprising DNA segments encoding murine immunoglobulin
variable 15 regions and DNA segments encoding human immunoglobulin constant regions. Other
forms of "chimeriganiibosies encorpassed bythE presehinveittidn it thasestd which the class or

subclass has be odified or _ fr hat of the qriginal antibody. Such "chimeric” antibodies
are also?gferred%t{?)égg : clggg-%%v%i%?;%%? galrﬁﬁ)b%%%. ;ﬂ%tﬁogsiof? prOdSnGARRTRHC hAtBEMHS involve
20 conventional rEtSFHBH REDNBRA R EGRFE Shefeetion reehbiteiésnoith wed dknowe in the art, See,

e.g., Morrison, Scheresthtrapsatic Nathidcait-Sell BSA &l (1984) 585468561 L2iBradgRatiand US
5,204,244. The tg ngﬂ{p%qazg&gm ady” refers to antibodies in which the framework or
"complementarity determining regions” % DR) have been modified to comprise the 25 CDR of an
immunoglobulin ?f d,jﬁegfnt specificity as compared to that of t_r\;\%ssrent immunoglobulin. In a
preferred embodifBRER MtnE CHRIS JHiRePhic e fratfbnioneYegBiPer Y Mitamamessdy to
prepareithe "hunaaribety adtibodentSeellslg:, Riselmanty, L(ABET) Natuie 332(8988)823827; and

Neuberger, M.S. c@ligbnd¥atre &1 4nt1 9852)1468-270. Particularly preferred CDRs correspond to those
30 representing sequences recognizing the antigens noted above for chimeric and bifunctional

antibodies. The term.-humanantipody' . as Used herein, is intended to incl tibadies haying
variable and con.stgrll)t regions derivé% ror‘hohurgg% %ﬁ%lﬁﬁ%&irﬁ%ﬁo}gl%%#ﬁs‘é 38?’%%% Y Mtithan

antibodies are wdKSHn SRSt AERIERRC Vel Y BH oPY B euiaiy THEP 26D 0B tD¢ 05 Teame(van Dijk,
M.A., and van dechi¥inkiterafeyiCusb@inseCloesn BiohHH2064)368n3ié4nh Baseppssieinigshnology,

human agtibodieg;against 3.9 aat ¥angh-Rf {arQetscane xamples of human antibodies
are for example %%%235’ ﬁgﬁ}éﬂ@é@gtpﬁg& osrg\s. : (ﬁt; {I.}, Curr %%?r? %%%?e%?%%é're 13 E’Qﬁbﬁ‘)‘qﬁ?,- 97.

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

Detailed Diescription of the Ipvention

25 The term "antibody” encompasses the various forms of antibodies inciuding but not
eing himited to whole antibodies, human antibodies, humanized antibodies and
genetically enmneered antibodies like monoclonal antibodies, chimeric antibodies

or recombinant antibodies as well as fragments of such antibodies as long as the
characteristic properfies according to the invention are retained. The terms

30 "monoclonal antibody" or "monocional antibody composition” as used herein refer
to a preparation of antibody molecules of z single amino acid compesition.

Accordingly, the term "human monoclonal antibody" refers io antibodies



5The term "recombinant human antibody", as used herein, is intended to include all human antibodies
that are prepared exgpressed, created or isolated by recombinant means, such as antibodies isolated

from a hos 9eﬁgg%h ¥ a NSO or CHO cell or from an animal (e.g.a mou%gymof?’ﬁ%lébenic for

human immunoglobulin genes or antibodies expressed using a recombinant expression vector
transfected into a 10 host cell. Such recombinant hafan antibodies have variable and constant
regions derived from human gerrnline immunoglobulin sequences in a rearranged form. The

recombinant hig f&ﬁﬂgbé)@lﬁglé‘%ﬁﬁff#{%g g&g?ﬁ&g%/emaﬁ have ReRRRIRFeshiRain \fiy%pﬁgmatic

hypermutation. Thus, the amino acid sequences > \VH and VL reg{r%ns of the rﬁecom inant

antibodies are S8R EOERLM A BT BT S PSRN R ARG EMRAAETGRE4HE VL
sequences, mawnonmakradipexistnntihiiaherhumatueatibyoy bebmiiomaepbitbinadhidizoa As used

herein, "3IOecifiE@i'bb@i&ﬁi&ﬂﬁ@ﬁ'@i%ﬁs%?ﬁﬁfiﬂlxﬁ%aﬁﬁﬁiﬁm, waptibedysiesfitally hiogipg to the
CD20 antigen. Preferably the bjndin%zraH inif%i% of ICQ-value of 10-9 maql/1 pr %v%e%g:-ﬁg. 139%0 mol/1),
preferagly with% BRI DBOF A G META o idWer %1.%. 10%EMo LAY, Th mdﬁng afﬁ}rlufy is
determined witkransgane aeseditiimg ragvayalizashesl. 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 niteddicabtycaibigpelH ansiy G Xingigbstiande cnonddobid-sttendiyd, but preferably is
double-stranded DNA. 25The "constant domains" are not involved directly in binding the antibody to an
antigek?I but areirﬁyo{uﬁgli%mﬁlaﬁ@]géﬁfiﬁﬁﬂgt;‘ow&m@@ @ﬁﬂ?ﬁbl @mﬁmtﬁfiﬁdg@ @ﬂﬁﬁﬁiﬁﬁﬂg The .
"variable region’ (variable region of.a light chain (VL), variable region of a in (VH)) as use
herein denotesvgéc%%fﬁ%oéirl'gf Ii%’ﬂf‘%nrﬁi ng]e%(i C alﬁﬂso% W ul{:%: is 1in‘i;}'@oel\c/le%g \%}gec%yq%a%tilr)l%ing the
antibod§) to the RastgR P THEMRRBIES Sovadamleh fiaah dightiarah saNAre M8 §7ikRe #wdhme general
structure and epefatedain eetopfisesfoDNameoik(ER)Thgiens dinkedequenapsng widely

conserved, co ] . y r iops: iy -
20001 101477 LSS o (Aol S?%g}%ﬁ‘@e s rggg?:%f%dom A

b-sheet conforr&HEK BHE e BIFRE 1Rl RS fotss o MRBENRG Th&PETasd SRIHOre ¥DRs in
each chain are guslesinctimepritinge JdNrenstgnaindsrustordiby theifiaenemoriunegjidnsiandavahidogether
with thesCDRs from,ihe aihehchaigtheantgepdy mgﬁfﬁﬁhﬁéq%mmw beavnhanddight chain
CDR3 regions g{ﬁ{ a fartlculgr, h|mp<1rtanttr,r9I§‘|n fhe b'?ﬁ"ngss ebc:| '%Q’ajég”'}x ?f thl%.%gtlg)r%dles
according to th Ventiohsala (HErethre %r}cl)v? &8 fﬁﬁﬁoergﬁjeec oPtheIi/ERton. THe terms
"hypervariable thegonn srightibesleihengpelarshes beeampddiedorahangsd Fomithaéfel frthe amino
acid residues opagiantinedyoahicRate regpasstdleantivodies are also referred to as "class-

switched antibodies." Methods for producing chimeric antibodies involve

20 conventional recombinant DNA and gene transfection techniques now well known
in the art. 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 antibodies in which the framework or
"complementarity determining regions" (CDR) have been modified to comprise the

25 CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody.”
See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S.,
et al., Nature 314 (1985) 268-270. Particularly preferred CDRs correspond to those

30 representing sequences recognizing the antigens noted above for chimeric and
bifunctional antibodies.

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

immunoglobulin sequences. Human antibodies are well-known in the state of the



10 for antigen-binding. The hypervariable region comprises amino acid residues from the
"complementarity determining regions" or "CDRs". "Framework" or "FR" r%g@%%%f I¢% 1eivariable
domain re&’ign‘zéB oihEHtan the hypervariable region residues as herein defined. Therefore, the light
and heavy chains of an antibody comprise from N- to_C-terminus the domains FR1, CDRI, FR2,
CDR2, FR3, 15 CDR3, and FR4. Especially, CDR3 Gfthe heavy chain is the region which contributes
most to antigen binding. CDR and FR regions are determined according to the standard definition of

Kabat, et al., Sgquengesipf RvpeinaRf Wamdaolegieal, Inerestuthdps PORES Haalts $200ice, National
Institutes of H(ﬁ%?@é{zhésda MD. Jlgjlgl)a‘aqd/or Wo}ggm resiﬂ:‘fc?d% ggoz{naan'élgy erg&r@a%%tlogﬁ". 20The
terms "CD20" " 3?&?98?1"% e gk Pn?&%’halrl]geaﬁ?/ erein, ina inciute any var:?én s, isoforms
and species honarigsast briprad.ceEwa esrefumen pandsseaniptangrapiirésssiigdsed on

cells transfecteg) wish ¢he-aR20 Aene JBintlipocHiarBantiasl. ali@oeEmvI390. the CD20 antigen
mediate the killing of cells expressing CD20 (e.g., a tumor cell) by inactivating CD20. The 25 killing of

the cellg expressing G20 A AEGH MRS QEHBEYE, ot he folowing el MSiHeRlle al
death/apoptosis induction, ADCC an

d CDC. Synonyms of CD20, as recqgnized in the art, include
B-lymphocyte aMiEhEHBUIE s REPeiiftad %ﬁfﬁﬁgn%eﬁtﬁgﬁfl’éf?gbeé%ﬁﬁg?gﬁd"fﬁ . The
term "anti-CD2fhemtihcug ascotiingits kel atedfition ishastaribedh taaabittds oG Ese ekt alty to CD20
antigen. Depengling a0 RIRFNYEOReHIRSANHPIRlagica st viliasual ANt 30 Astinadigsmta the CD20
antigen, two types of.ﬁn i-CD20 aSnti odies (%yge (|3 %G%c%%;ge Il z%\nsti=CD‘gO Cf\ntig),g)rgiﬁ&sf)t ecgrgn%?
distinguished a8 SR a SSC%%YS,?\%..‘.{SE ¥ 5168 . '(%Bf) §9§8§ 25 and ragg, | g et al.,
Blood 191 (200®)s1625-188ch seeombblan hywpmautiedigs dppe YEpIoGboonSant FEEPisle 2;
Properties of tyagivandiypethaati-cRadinatibadies gipeuliantegarcantibodiesrtyped| foniirCD20
antibodies type;1 CD20 epitope, type Il C i _ I 2049, ipid vafts Ranptlocalize CD20
to lipid rafts Inc:'rI:(lahzglesreea0@]@'}301‘5l I ?}é alnsgﬁlf)e %gcgr%eea%glgl@gg] (%ll?b(gii igotyp‘(’-:-) ADCC&é}ctivi 3/ (if 1IgG1
isotype) A to in vivo somatic hypermutation. Thus, the amino acid sequences of the VH an
VL regions of the recombinant antibodies are sequences that, while derived from
15 and related to human germline VH and VL sequences, may not naturally exist

within 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 KD-value of 10° mol/i or lower (e.g. 107" mol/l), preferably with a KD-value
20 of 107" mol/i or lower (e.g. 10"'* mol1). The binding affinity is determined with a
standard 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.

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

The "variable region" {variable region of a light chain (V1.), variable region of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
30 which is involved directly in binding the antibody to the antigen. The domains of
variable human light and heavy chains have the same general structure and each
domain comprises four framework (FR) regions whose sequences are widely

conserved, connected by three "hypervariable regions" (or complementarity



DCC activity (if IgG1 isotype) Full binding capacity Reduced binding capacity Homotypic aggregation
Stronger homotypic aggregation Apoptos s induction upon cross-linking Strong cell death induction
without crggg-ﬁﬁﬁﬂég%%e essential property of type | and type I anti-cDZ0 4 agf?gzﬂ"}élr 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 Raji cells (ATCC-No. CCL-86)"0f said antiCD20 antibody compared to
rituximab. The type Il anti-CD20 antibodies have a ratio of the binding capacities to CD20 on Raji cells

(ATCC-No. CCl86)afisgicanthCRoBRaNtbdy-aampaHe fela i HHaL. 10 9l 3 éa @ Gnilsferably of
0.35t0 0.55, morgﬁ ref aé)ly 0.4£8 0.5. Exam%es of SéChF;[y e Itl nt"CDZQ}?n%ﬂﬁ%es include e.g.
tositumomab (@T 5%2(35 UMEN2 9E9Fé’ﬁ 8% ? PaefhEncHImanize g infr?ﬁﬁody as
disclosed in WEh2@0s/044859), theBshrgeidiasdiensd strietwo R0ty (3887 PRI TG ATB0G .
Prerl:erably_ Saédé%ﬁ tu%e%ﬂegwaﬁ %imxjﬁm%fo%%{}gfﬁ‘g%@%ﬁ@h biﬁédﬁﬁg m@.sagée epitope
as humanized B- ntibody (as disclosed i 59). Type ] .anti-CD2 tihodies in
contras?to the ?f/][bég ??gnhl agéién.s%né%glacsrr)glt?o o}y{%ergﬂ N _c%aaﬁﬁcyoagﬁﬁ%on%nzﬁr(gélén
(ATCC-No. ccthbjrsiingignesitotysofbniin oofy e niptibedits mesaribe JeotBadnventinarerdbly of 0.9

to 1.1. Examplekpf3e-suehitipe fuahirGbj20t aftihediesnticiude e.g. rituximab, 1ES5 1gG2a (ECACC,
hybridoma; Press, OW., et al., Blood 69/2 (1987) 584-591), HI47 IgG3 (ECACC, hybridoma), 2C6

I9G1 (as discloggd joWO P AA308 b 25" GO 1@ AI86HR88 p¥WiOn of an antibody” when
2009/118142PC§% 2009/002111 - 8 - and WQ 2004/035607 andb % 0%{103081 &gﬁl}%H? lgG1
S

W,
(as disclosed irf* 4 8%102§hq-ﬁ81;pgt%cb fﬁ%l%fﬁsdf?}gaga%g&ﬁeg 5 D2 or° ajice
(ATCO4No. CCfoaytigen-binding. The hypervariable region comprises amino acid residues from

the "complementarity determining regions" or "CDRs". "Framework" or "FR"
regions are those variable domain regions other than the hypervarable region
residues as herein defined. Therefore, the hight and heavy chains of an antibody
comprise from N- to C-terminus the domains FR1, CDRI1, FR2, CDR2, FR3,

15 CDR3, and FR4. Especially, CDR3 of the heavy chain is the region which
contributes most to antigen binding. CDR and FR regions are determined according
to the standard definition of Kabat, et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda,
MD. (1991)) and/or those residues from a "hypervariable loop”.

20 The terms "CD20" and "CD20 antigen" are used interchangeably herein, and
include any variants, isoforms and species homologs of human CD20 which are
naturally expressed by cells or are expressed on cells transfected with the CD20
gene. Binding of an antibody of the invention to the CD20 antigen mediate the
killing of cells expressing CD20 (e.g., a tumor cell) by inactivating CD20. The

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

Synonyms of CD20, as recognized in the art, include B-lymphocyte antigen CD20,
B-lymphocyte surface antigen B1, Leu-16, Bp35, BMS5, and LF5.

The term “anti-CD20 antibody” according to the invention is an antibody that binds

30 specifically to CD20 antigen. Depending on binding properties and biological
activities of anti-CD20 antibodies to the CD20 antigen, two types of anti-CD20
antibodies (type I 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.



an anti-CD20 antibodies compared to rituximab" is determined by direct 5 immunofluorescence
measurement (the mean fluorescence intensities (MFI) is measured) usin% Sﬁgipfzi@'gb%Dlzlo antibody
conjugateav Qi O(Df%séﬁd rituximab conjugated with Cy5 in a FACSArray ( Satton B¢ |)rzisoln) with Raiji
cells (ATCCNo. CCL-86), as described in Example No. 2, and calculated as follows: Ratio of the
binding capacities to CD20 on Raji cells (ATCC-No. CCL-86) = 10MFI(Cy5- anti - CD20
antibody)xCy5- labeling ratio(Cy5- rituximab) MFI(Cy5- rituximab)Cy5- labeling ratio(Cy5- anti - CD20
antibody) MFI is the mean fluorescent intensity. Tigpfeps-labeling ratio" as used herein means the
number of Cy5-label moIecgJes er.molecule ntiwc lly.said type Il anti-CD20 antibody has a
ratio of the binding capaciti d %,P gé otfr?yﬁgj?gé‘l s?%f N%“Wgé?%f) é‘i‘?& second anti-CD20
antibody 15compared-to-tittximab-of-6-:3t0-0.6; preferably 6:35t0-0:55, morepreferably 64to 0.5.
Said type Il anti-CD29parkibadyCIxzotdindédidse invention, hgseifCreaibEtDantioilyodésendent cellular
cytotoxicity (ABCC)—By-antibedy-having-thereased-ahtibody-dependent-celtttareytotoxieity-(ADCC)"
20 or "antibody with incregseri@Enibegitsiependent cellular cytotopicity (BRICE) tdgemeant an antibody,
as that term ig-defined-herein,-having-increased-ADGG-as-determined-by-any-suitable-methed known
to those of ordiinary skilLimsheas0Qnanecaated in vitro ADQCtasealizis@Ed2BIlowpid rafls 1)lthe assay
uses target cells that are known_to express the targetiantigen 25recagnized by the antigen-binding

region of the antibqdy; S peripheral C MCs),
e e AT Gonor, ety coler 20 RS

isolated from bloo hy donor, as effector cells; e assay is
carried out acgording.to followin tocol: WO 2009/118143PC LiEkR2009/08211dbtvde) i) the PBMCs
are isolated using &i)n%ér%‘:ﬂéﬁg@{g Qn}%rifﬁ%%g?] procedures and are s%%p((ap%ed at )é?’x)l% cells/mlin
RPM! cell culture medium;_ ii) the target cells are grown by standard tissue culture methods, harvested
from the expoential grovth PRd@e RS Viability higher than TSRS i’éﬂ‘gﬂlgScﬁli’%?ﬁK/l! cell culture
medium, labeled with 100 micro-Curies of 5 'Cr, Washed twice wifh gg&g%g&g}gég%gg}mand
resuspended [n cell cultipgpiEpiitiAgSic8aiensityof105) cells mP; &

Strong cell death induction without
cross-linking

Apoptosis induction upon cross-linking

One essential property of type 1 and type II anti-CD20 antibody is their mode of

5 binding. Thus, type I and type II anti-CD20 antibody can be classified by 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 I 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 II anti-CD20 antibodies include e.g. tositumomab (Bl IgG2a),
humanized B-Lyl antibody IgGl (a chimeric humanized IgGl antibody as
disclosed in WO 2005/044859), 11B8 IgG! (as disclosed in WO 2004/035607),
and AT80 IgGl. Preferably said type II anti-CD20 antibody is a monoclonal

15 antibody that binds to the same epitope as humanized B-Lyl antibody (as disclosed
in WO 2005/044859).

Type [ anti-CD20 antibodies in contrast to the type 11 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
20 such type I anti-CD20 antibodies include e.g. nituximab, 1F5 IgG2a (ECACC,
hybridoma; Press, O.W., et al., Blood 69/2 (1987} 584-591), HI47 IgG3 (ECACC,
hybridoma), 2C6 1gG1 (as disclosed in WO 2005/103081), 2F2 IgG1 (as disclosed



iii) 100 microliters of the final target cell suspension above are transferred to 10each well of a 96-well
microtiter plate; iv) the antibody is serially-diluted from 4000 ng/ml to 0.04 ng/ml in cell culture medium
and 50 mi§¥ i?g?gf & resulting antibody solutions are added to the targ%? EFSTPIRE Y- well
microtiter plate, testing in triplicate 15various antibody concentrations covering the whole
concentration range above; v) for the maximum reledse (MR) controls, 3 additional wells in the plate
containing the labeled target cells, receive 50 microliters of a 2% (VN) 20aqueous solution of non-ionic

detergent (Nonjglgt. JigmgnHbaeuis)atstaas midha estinodyrrolation (Raint i aigvR¥ed invi) for the
spontaneous r%yﬁ)l;e (ﬁ}%ﬁ%d& 3 additional wells in the plate containing the labeled target cells,
receive 50 micrdl Q I“cell 25culture medium instead of the antibody solution (point iv above);
vii) the 96-well microtiter plate is then centrifuged at 50 x g for 1 minute and incubated for 1 hour at 4C;
30viii) 50 microlitérsrafiteltmmndingoranspiH it PaBRR Rarecsta bt 16 Cakin eilo® Rk an
effector:target aell stio@H25: haticbdiespladasparedplacedimxandhtubatdetendérdsddot@Oaistehosphere at

37 C fog 4 hoursy, .. ik Hieseelicemaupematantdiemeashislis barvesiedand thery is
35experimentally released radioactivity (ER).is quaptified using a gamma counter; WO,
LT e

2009/118142PEFAEBSBHSRIBE 151<. DGR PRVCSHAGaHP AR TR e ach
antibody concemingiigatesiceotitiGytorteHa e {F RBRARN MRISRYx) 10th RadrecBR(i8 Th& average
radioactivity qugiptiiest (3e§, RO BRaVEHUHIN artibodyronsentatianMRys the average
radioactivity quantified (see point ix 5 above) for the MR controls (see point V above), and SR is the

average radioactivityrigusmnibiad{(see papati%ahe @i dhRFReetlo(AB(SER paTMgE)eve); 4)
"increased ADCC" is defined as either an increase in the maximum 10 percentage of specific lysis

obseryed within _tE@@&ibﬁ%gp&@trat@n égge t?s@%?&%‘e’ﬁ Qgt/i% & rﬁq_l cti%aigthe concen_trqtion
of antipody requi et 3 hercentage ob-spe ySsts-observed within
the antibody concentrdBH faRgefedmatibove. FieHtTe 3¢

measured with the above assay, mediated by the same

MFI is the mean fluorescent intensity. The “Cy5-labeling ratio” as used herein

means the number of Cy5-label molecules per molecule antibody.

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

15 compared to rituximab of 0.3 to 0.6, preferably 0.35 to 0.55, more preferably 0.4
to 0.5.

Said type 11 anti-CD20 antibody according to the invention, has increased antibody
dependent cellular cytotoxicity (ADCC).

By “antibody having increased antibody dependent cellular cytotoxicity (ADCC)”

20 or “antibody with increased antibody dependent cellular cytotoxicity (AIDCC)” is
meant an antibody, as that term is defined herein, having increased ADCC as
determined by any suitable method known to those of ordinary skill in the art. One
accepted in vitro ADCC assay is as follows:

1) the assay uses target cells that are known to express the target antigen
25 recognized by the antigen-binding region of the antibody;,

2) the assay uses human peripheral blood mononuclear cells (PBMCs), isolated
from blood of a randomly chosen healthy donor, as effector cells;

3) the assay is carried out according to following protocol:



15 antibody, produced by the same type of host cells, using the same standard production,
purification, formulation and storage methods, which are known to those skilled in the art, but that has
not been p\é’éﬁa@?&w*?ost cells engineered to overexpress GnTlIll. Said "TcFERAGPREL can be
obtained by glycoengineering of said antibodies, 20 that means enhance said natural, cell-mediated
effector functions of monoclonal antibodies by engiﬁé’e“ring their oligosaccharide component as
described in Umana, P., et al., Nature Biotechnol. 17 (1999) 176-180 and US 6,602,684. The term

"complement-dependg i, eYaionici G cdsiehsa Qi aT duiman MO RAAS! seilscanthe antibody
according to the inventign in the presence_of C I migéh%[D is rgﬁasur(ng)referably by the
treatment of a preparﬁﬂ%ﬁSﬁ&%gﬁsgﬁegﬁ cgﬁ?s[nsd%i%‘& - thSEy 58 ording to the
invention in the presemcéhoftetgeiptshirents CR@isHp Staddiridetiantib sultind nedbaisa lvomesiatration of

100 nM the lysis (cellgigatinectgRtemidnerevahipRalemamce s-alias hiiershihomsswaihapriormed

preferagly with SICr or By laheled tumpr cells 30, and mgasuamentf released plCr or &y, Controls
include the incubation of the tumor target cells with’complement but without the antibody. Typically

type 11 anti-CD20 antisekpéstyierewHl Ledosbsh sipdikEra edisgeusnsadsfopertll. cplyecH
anti-CD20 antibodieshayeia des@asadERE @I isotype) compared to type 1 antibodies of the
lgG1 isotype. Preferably type Il anti- 35CD20 antibodies are 1gG1 isotype antibodies. WO
2009/118142PCTTEP2009/002111 11 The "rituximab" antibody (reference antibody; example of a
type | anti-CD20 antiddy P israigranistie-aknGanlregrtrmth SHPRBHAIAGANTALE IFARHRE Chitstant
domainontaining meacdcwnilchti@oayetirectad @galast the human CD20 antigen. This chimeric
antibody contains human gamma 1 constant domains and is 5 identified by the name "C2B8" in US
5,736,137 (Anderson, K.C., et. al.) jssued on Apri] 17,1998, igned to 1D harmaceuticals
Corporation. Rituxima®i ghfpf}’?ﬁ?gd)fd? tﬁ?@é‘éﬁéﬁdogﬁgﬁe%@w Ié%sl,(:}e%‘gP ngé‘ﬂn(i]e w-grade
or follicular, CD20 posititeseBresiivrorapibdgkinisriyiitgsh orh sherrestrbingeshiapesim sflabtion stadies have
shown that rituximab gxfuRite ilnareooplement depearantckoRMMCIiv (GG (ReflcAbE., et. al.,
Blood §(2) (1994) 4:%5-44&55). Aggigié)n%ll it ‘g%?ibits séi neigcanghaectng in assa tiglatnmr%asgre
antibody-dependent cellutar c%ftlo ox%ity(ﬂcﬁ “FReterm nﬁumanlzecleBﬁ_f/]l antibody" feters to
humanized B-Lyl antiBB#ly¢as disclosed in WO 2005/044859 and WO 2007/031875, which were
obtained from 15 the murine monoclonal anti-CD20 antibody B-Lyl (variable region of the murine

neavy chain (VH): B BN hiaXAHaNSERAAQIRNTHINE AORANRILNIi P ke 2 see

Poppema, S. and Visser, L., Biotest Bulletin 3 (1 z‘é‘t%l?’l- 139;) by chimerization with a human
n

constant domain fromRIEMRRE BAARGLHIRRERi 2N (888 WL avsTBlEE S 4iddKI0(3007/031875).
These 2umanized B-ag0tyhasntibodiest ace-tisctodedr geatefibmddiCS 3065/ B4 4858 anosiai0
2007/031875. PreferggiyythgniuynanizedR{pdiantibagehas variable region of the heavy chain (VU)
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-HH®), Ry 25:19piai1t@gens rejeanel (EBhgmtrle. 3 oidditopawbagsdantiiyyO
2007/031875). F(’refera&luammgwuﬁa?mizaaﬁt@gd@r&mg%%m/amb&@d@gm oéfthﬁﬂt%nt &k1ain EjVL) 0fI
SEQ | 0. 20 (B-KV1 of WO 2005/0448 W 7 . Furthermore the humanized B-Ly
antibo é\ils preferabchgmﬁ%ﬁeﬁ%%éaée&ggﬁﬁhﬁr%na%r?é% %)Olﬁl)%}lgén gci)rgilegag)&%?ding to the invention
are glycoengineered (GE) 30 in the Fc region according to the procedures described in WO
2005/044859, WO 2004)J066HwIOnZ0ii023 18ate, ik thanacRtrifigld MNaflre Biddedhndhid (1999)
176-180 and WO 99/%&%3&@@%@}/%%%@@?@ humanized B-Lyl antibodies" have an altered
pattern of glycosylation in the Fc region, preferably having a reduced level of fucose residucs.
Preferably at least 40% or more (in one 35embodiment between 40% and 60%, in another
emboditent at least 5085, Hhehiaroliters of the PBMC suspension (point i above) are added to

each well to yield an effector:target cell ratio of 25: 1 and the plates are

placed in an incubator under 5% CO2 atmosphere at 37 C for 4 hours;

ix)} the cell-free supernatant from each well is harvested and the
35 experimentally released radioactivity (ER) is quantified using a gamma

counter;



WO 2009/118142PCT/EP2009/002111 - 12 - still another embodiment at least 70% or more) of the
oligosaccharides of the Fc region are non-fucosylated. Furthermore the olifgé)saccharides of the Fc

region are‘%f%?g?%wldi%ected. The oligosaccharide component can signif Hﬁ}? %{w%f’ﬁ"o'perties

relevant to the 5 efficacy of a therapeutic glycoprotein0 including physical stability, resistance to
protease attack, interactions with the immune syste’n]1, pharmacokinetics, and specific biological
activity. Such properties may depend not only on the presence or absence, but also on the specific
structures, of oligosagshaifles. 30 0°perafieafipns Reteen gliarsagChar el usHiBARd

) m

glycoprotein function can be ade. For example, certain oligosaccharide structures mediate rapid
clearance of the gchSBFﬁf’é‘m%%%?@ﬂ%@r@;@ﬂﬂgi?ﬁﬁl&gﬁM'%i ’%r&é@rf?@?beﬁ%% drate
binding proteins, whilis dhkereccage edboaatioriby quritiftiés sadtingeyr aimdesifed tmhantibedactions.
]gJenkir:j& N., et ?l'ﬁ Ne&!ﬁ&;ﬁ%@f&ﬁhnMRl_lls(ltdﬁ@@‘%?ﬁgélaacﬁé&élamw 'é&mﬁ@ilb'ﬂa{%@%cﬂ@f%;]ed hosts
or production of therapeutic glycoproteins, due tg their capability to glycosylate proteins in the most
compat?ole form for h?ﬁ%?} a%&i@iﬁﬁ(%ﬁﬁﬁw&%ﬂqﬂéﬁﬁ. A ?yggb?&%ggyﬁl l(slé%ei)aﬁ@-géo;
Jenkins, N., et al., Narf@Biowchaeintifigd 996) 1978 81 joRHetdria the Y Raenreiy (o8 pi@prbteins, and
like other types of cogpegyhosts, such as yeasts, 20 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) ‘dafisiste HEXACMoit csisen AP URIEFHAhgRRES I8 Hvo e cBEEE WiMad dition to
g@ving s@litable_ glygasytatar: gﬁﬂﬁfﬂﬁﬁ&ﬁ%sceﬁ&ﬁ}walﬁ@mlséstﬁltibgépgr@?mmmneﬁim@ély sta_lble,
nighly productive 4eng) b UBesd/ae% SRR G AR ' dansiles IMIOREIRAFRTS using

serum free media, and permit the development of safe and reproduc;?le biQprocessﬁeé. Qther
commonly used arfifi Ee8siafef KhH X HSIEY REGFHRFAR AKX SREFSINED R Eb 10 House
myeloma cells. Moite:raaéhtidyproductivativonTir@asgshid atiovals Tes alcocd8bernieXiéd.fJenkins,

N., et al., Nature Bigigehngl. da (APRQ IfreR87 Allanilbogies coniain crmYdsatemstdaiures at
conserved positions i tlée hea\§/ chc?vi\ﬁﬁc%lstant regions vﬂthteacip isogiy etggsss,essigt%na grigtinct array
of N-lirfRed carboh§AFSRS L BERGHSS I CHIS 4TIt fedf pIotbiRcHes SRibR, e SRS A P iRt tional
activity. (Wright, ApraduchioniponifiSationT fermsiBierend B8 1ago ). 3phidharsinewdof the
attached N-linked egshobydraleaiicarcyisiaenanly nWet 00l 8B 6dstieROCAMAZL - 13 -

depending on the cég%(,%%gf Rroces 'ﬂg, and can include high-mannose, multiply-branched as well as
biantennary complex ollgos%cc arides.’ (Wright, A., and Morrison, S. L., Trends Biotech. 15 (1997)

26-32). Typically, there is heterogeneous processin the core oligosaccharide structures attached at
a 5 particular g ?ﬂﬁ?ﬁﬁsgﬂe[xs%%}ﬁhﬁ?‘é\g’ n"%aﬂgé? aﬁgﬁ?ﬁl}g@geﬁgtisﬁ%ﬁsﬁf}% 8?58%’mrms.
Likewig8, it hasthegemshowmithacensist differdncel-imetatsddsitigiensiiatopnse celmsewvéetikell lines,

and even minongiffRraaces aremsrifaia tivan sabdinedrewe Uasinpstidarent culistereandiiions.
(Lifely, M. R., eb%%'a?fgi'ﬁogé%ﬁo%ﬁ@é Qé%?e%%ﬁ'@é é@lﬁg‘%@’?é/ IR IgEgGIncreases in

potency, while maintainiiig a simple production proc potentially avoiding 'significant,
undesirable side effects, is to enhance the natural, cell-mediated effector functions of monoclonal

antibodies by engi &8y tHER SRS AHTRARR ORBSHSIY 8- HEsbriBag i O s P UPAY | Nature
Biotechnol. 17 (46@9)ta7st180iay WS 6068 Ady@iintgpe dntibodiasionsiththenpsisesesmdnly used
antibodies in C%@H{&W@hﬁfawn%&lw%@@mgw ve-aGReseyed Nrlipkedalyepsylation
site at Asn297 iﬁ%ﬁ h CH2 domgﬂ. Th%two comﬂﬁ? iant&n#wa% ((:)cljilgicl)sacigw~| ridlrelgeatttl%%h{ad to
Asn297 are bur ettRSH*IHE EF12 dd a?iﬂsefq‘%'r 8 (—f?}l?tté 1S ve contacts wit fhe p(ﬂypeptrllde
backbone, and theippregmecefs esopitmersr ti@antibobiyrmsi miédihite ardeasy 2nfilisgions such as
antibody depenggderatular eytoboxigity tADEE) (ddicheati) Bf, B39l oGlyeebidlagy torib9¥e)1813-822;
Jefferis, R., et al, | unol. Rev, 163 (1998) 59-76: Wright, A. ard r} . iotechnol.
15 (1997) 26- 3 ?ﬂyv:/gé)su rp?r'ef}llgu%ffi/g EH(% %%t %l?ecgvgrréﬁl%%} s%ﬁ%m é\ﬁ%e@g%g%%?eﬁ\%grg gi; HO) cells
30 and measurement of released *'Cr or Eu. Controls include the incubation of the

tumor target cells with complement but without the antibody.

Typically type II anti-CD20 antibodies of the IgGl isotype show charactenistic

CDC properties. Type 11 anti-CD20 antibodies have a decreased CDC (if IgGl

isotype) compared to type I antibodies of the IgG1 isotype. Preferably type II anti-
35 CD20 antibodies are 1gG1 isotype antibodies.



25 of 13(1,4)-N-acetylglucosaminyltransferase 111 ("GnTIl17y), a glycosyltransferase catalyzing the
formation of bisected oligosaccharides, significantly increases the in vitro ADCC activiél)é of an

antineurobfa @A thifderic monoclonal antibody (chCE7) produced by th%%?&%%% EHo cells.
(See Umana, P., et al., Nature Biotechnol. 17 (1999), 176-180; and WO 99/154342, the entire contents
of which 30 are hereby incorporated by reference)."l1 e antibody chCE7 belongs to a large class of
unconjugated monoclonal antibodies which have high tumor affinity and specificity, but have too little
potency to be efinically nsefulwhgnprrdcae-inslandaishindusirghiceifinesacking the T 111
enzyme (Umana, P., at al., Nature I?é technot. 17,(1999 17%—1111213%. Tafrlr?}n%tlfdxll\ivas the firsttto show

that large 35in@rEHRYY binbEFH ERERFBELSTm DY ERYEEHRG the an‘%f%%&?“ﬁ)i?&
2009/118142P&iE a0 Monedlopsioeniting cairsaerpranst A TmwhicR Hseigsto an
increase in the-petianAf constaal redinridschagsecigieamaisectenaligosaasbaridasdingluding
bisected, non-fucosylated oligosacchatides, aboye.t Is found. in natyrally- AL tibodies.
5The tetm "exp ggz%ﬁ&?ﬁ}fﬁlé%dﬁ / 'gﬁgﬁgﬂllﬂs |rﬁe%?j?e%qt\(é)e]iSéglg%sgﬁ’?g%ﬁc%gngtﬁg\&%u%?e%}?pression of
the CD20 antighfitih d TaR98refsrimgbriandel sDmpwesuiqalsr EreeRtiofrd BreraraBiyia B-cell,
from a tumor onggReel RSPaetivelnueferBbitiemonvithlickiuped. Batiefis dayihgvagt@da26r

Xbressing cangicERl RafRIaiined by SRMAAATERIA IS G A SndchiRangeen

expression is 10 measured using immunghistochemical (IHC) detection, FACS or via PCR-based

detection of the*ePRe SHIHERIE YARRIRY A Rt F B 1D G U BHS EHRARaFRIBP RN s RERSH Fefers to all
cancengin whiclvitedaitge Crxls @hefly hhexpressidiickitid (CD20EMtifdnd Such Gixmelpressing
cancer may befar SARIeH HORR AR TRPROSYISHAVKRIAR WRhE6aARpeRaBnt 2 amalt cell lung

(NSCL) cancer, bronchiolo ‘AC\:%%%[ cell lung cancer, bone cancer, pancreatic cancer, skin cancer,
cancer of the hEXGGF 1A &ous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer gastric cancer, colon cancer, breast cancer, uterine

cancer, carcinoh#§ dethe Tanesmisad, B s RHBARY of BT BRI STIRARIATCBRLM O ABBRHE 20 cervix,
carcinoma of théiseagiad,i6NM Q0D Ml Y udvd, WorzbdT S PisEaseyidanceeref theaesdpfragus, cancer

of the sgrall In'GRlnGuADGREAIAANHRLHINBYAIARARCE! PIIR NN AL eI FenfarAl e
parathyroid glan

, cancer of the adrenal gland, sarcoma of soft tissue, cancet ftt’&ﬁ ur Rtﬁi , cancer of
the penis, prostavEamtadn, CahEer bRAR Qider’ ¥ 8F8$%‘15’5(§%%§718PBF§{‘ A %{Pge jarcinoma,
25 carcinoma oS R Bndi(relviscmBsptiatinnta, dndpXistaildlar Biniesr Foillatincarié@B esilasms of
the central nerVP%S,)SW%m:ﬁ%ho?pmﬁha%iﬁ&@ﬁ@rﬁf@i@ gtemidliota, @@blaﬁ&omadwﬁﬂigfﬁ)rme,
astrocytomas, schwanomas, e ullo iemas,. m e
carcinomas, pijimgggﬁgﬁ%% %2@@?&(3%%&%?@%?%@? &Zﬂ;%gv%%%%?e%r%sé, gr a

combiétion of byik Bododiesd sEisapesbinastatdn PYSSY TR st MY ECANEP 4% used
herein refers to lymphomas (preferably B-Cell Non-Hodgkin's lymphomas (NHL)) and lymphocytic

leukemias. Suchrbfiarpbiyries nthhniyedddyiivllenkbmizs nslvaeablg ragifollielithe keaphehsas, b) Small
Non-Cleaved C@Jﬂﬂfygép&?éﬁaﬁéﬁu%@ﬂﬁ rgEome (eciugingeendemie 30Ew it lwnpheAm, sporadic

merginal rone SFHpROTER (UL o hANbIAD KT, 3PH B P EREN S MG K ociaec

lymphatic tissugigfenbdmrasS taALT ) NoodaldnarGinl zohemslckll (FripHamBIAHF s pieidt&rginal zone
lymphaoma), d) Megtlescall yrephoma (MCB)HE) 13asgerte b dosaassm dirchwdingnB7aeshdiftyse large
cell lymphoma Preferably the “humanized B-Ly! 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 IgG1 antibody. Such
humanized B-Lyl antibodies according to the invention are glycoengineered (GE)
30 in the Fc region according to the procedures described in WO 2005/044859,
WO 2004/065540, WO 2007/031875, Umana, P., et al., Nature Biotechnol. 17
(1999) 176-180 and WO 99/154342. Such “glycoengineered, humanized B-Lyl
antibodies™ have an altered pattern of glycosylation in the Fc region, preferably
having a reduced level of fucose residues. Preferably at least 40% or more (in one
35 embodiment between 40% and 60%, in another embodiment at least 50%, and in



5 (DLCL), Diffuse Mixed Cell Lymphoma, Immunoblastic Lymphoma, Primary Mediastinal B-Cell
Lymphoma, Angiocentric Lymphoma-Pulmonary B-Cell Lymphoma) O hairy cell leukemia, g )
Iymphocyth bi¥i4?waldenstrom's macroglobulinemia, h) acute lymp g&ﬁg%‘é"ﬁ{("é’%ﬁ% (ALL),
chronic lymphocytic leukemia (CLL)/ small lyrnphocytic lymphoma (SLL), B-cell prolymphocytic
10leukemia, i) plasma cell neoplasms, plasma celll %éloma, multiple myeloma, plasmacytoma j)

Hodgkin's disease. More preferably the CD20 expressing cancer is a B-Cell Non-Hodgkin's
:ympﬂom?_s (lNéz'lih) -aﬁéggfgé%ﬁa%q@% TURLIBN ARG I_afatgéaLm gs&!y@rfigawlmazﬂmﬁ)f acu;e
ymphocytic leukemia , chronic ogytic ukemia , B-cell diffyse large cell ymphoma
(DLCL), Burkitf%gfﬁﬁlﬁ%ﬂ‘?élfﬁ‘ﬁﬁ yé%ﬁ%/ﬁagmmﬁc%%%ﬂﬁ%éﬁé f %en%s&e 8%11%? Marginal zone
lymphoma, posttfarsbpiamseégaghoproliferative disorder (PTLD), HIV associated lymphoma,
waldenstrom's macroglobulinemia, or primary CNS lymphoma. The term "a method of treating” or its
equjvalent, Wh@’ﬁ@@ﬁé@gh&@hﬁ@fdemmen&ﬁ @éﬂ@gﬂﬁfaﬁsﬂg aflﬁiagﬁﬂjyﬁmscm]egermftadﬂimn that is
designed 10 reduee,of SUMINAIR ISV IRELRLTANCShARKSHD BIRAIEN" AbiRigli2vala e gymptoms of
ra Iferative dis

B crlica :
a cancar. "A method of treating” cance other pro order does not necessarily mean

that the cancePEXFa%r BHASKAIEBFRIRGTRNE i itt e MGl SIHS: (PR HMMABRHBFESIs Bldisorder
will, in fact, be spehifiechiolotiasithetsymptms iopédcancer depetiiendisorgeomilicipfersndse

alleviated. Oftep, aynathod i trapting,qancer WilkhePerfesmrg, even with adewafiglinosshef success,
but which, given the medical history and estimated survival e%ctgr%%)éof al{)g{iecrtllt is ne\{)ertheless
& e

deemed to indGERSEHBARPRR BENERE QA EOSASE B G R T AEnt e tresfhent with the
type 11&nti-CD 2t:datibaucgxaitipl80 daorinsdiastisbaydsesiairiors cordiatcapto i det) s in
combination wiiicyglapipsRiamideandyinaisisgedmanpibesie mbedimenisthe eakpentiwith the

type 1l anti-CD20 anti ith,increased antibody dependent.cellular ¢ ot | g/é]épt% egég in
combination Wﬁ;ﬁrgé&%(fﬁ%c ngmgfgq%?ﬁngh\g ﬁéer }é:tr% %aﬁ%?aoﬁt%% céaebgtr}f{\%ehgt)())\(/%/flit the t g [l anti-CD20

antibody with inexdesiied amamey Wepharentselinas E&/to%ﬂlcitme&i%qw&e}nﬁfha&%mith
cyclophosphangiggg1).In another embodiment the treatment with the type Il anti-CD20 antibody with 5

increased antibody dependent cellular cytotoxicity (ADCC) is in combination with cyclophosphamide,
vincrisfine and goxqruiginecdhe tgensheo-pdministrations, "ea-agramistasingsrorthdrgenination” as
used herein have the same gleaniqg a referéq.fh a minisii%%iogo%.sai% %%errlggnég ?ngg gntibody
and said chemg{ﬁ‘é?gﬁ)éﬁlf?é’ élgr%f’s. agi_{)ﬁa Esllﬁd[ 4 .Br%{ﬁg% noras ﬂﬂwo separate ormutations. The
co-administratidermafpbusimuleanbstisons SCHOBRIE. iR dithét srd&ilrneIRiepréretdBly there is a time
per_locc:i [;/vzfgle bpgba(%rﬂdéh@qtéxaaﬁa@mammauﬁw exemagégm_e{egycagmm_ m‘;uee_rﬁzggpe |||

anti- anti and sai emotherapeut e re Q. adminisigred eithgr sim ously or
sequentially (e. ?y\%é)gﬁtfnﬁg%gﬁlosﬂs%.%v?q%roél)(%%g a{yﬁﬁ%r?uo%s 15 infusion (one for th%,ant body and

event#dly one iomerfisekrisettiah ohet selife BSMMBYRISHRRR: B ?ﬂ?i?ﬁ&ﬁmﬁ@tered
orally). When beiththardpduticege fitsatheblacininistercdndesjuairitiahynhedogeris adminisdered either

on the same day i IO § @aﬁ%tecmiméa@&nwagmos&he@gem&gmmﬁxsrﬁq Qriflgy 1 and

the second is co-administered on day 2 t&day 7, pre rabléon 2 tol4. Thétj) 20 th[ﬁ tgerng
"sequentially” rEHMS AR AXAERHeH LGUSBNGREF DA S OBr &ALy Withing Bays after
the dose of thetfirstdansifesdjn arditive tergi vaigslitabo ghiyositdios aptirensathesgraellsTHiOmms
"%O-ad?%inistfatt%ﬁli's%mrgéﬂ&%&% breomRinianarRed ROsamAf fledyne/d cﬁﬂﬁa@&?ﬂi@aﬁibpmyandd the
chemotherapeutic agents mean that the maintenance doses can be.either co- nistare
simultaneously?‘i‘f’tﬁg ?Hj&ﬁ% R %@?e‘?%né%per%%‘r%‘%ﬁ%ﬂ%%ﬁaar%fé‘sqfsé.é.hs g\%];g f\}’v%ee%gg;rb’tr%g
chemotherapeuteratehts dewlgpammirnétarésl g, EPERmblePIRREP RS S PiFE tPEHReD20

antibody is admigigtereehavesiveek.Qr tagymaintenancéndpSERHe colrdMNiBi3terad SPquentially,
either within 0nﬁlc%sve\"%ﬁrélg%e@hgaWOre recently, production from transgenic animals has also

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

All antibodies contain carbohydrate structures at conserved positions in the heavy
chain constant regions, with each isotype possessing a distinct array of N-linked
carbohydrate structures, which variably affect protein assembly, secrefion or
functional activity. (Wright, A., and Monison, S. L., Trends Biotech. 15 (1997)
35 26-32). The structure of the attached N-linked carbohydrate varies considerably,



30lt is self-evident that the antibodies are administered to the patient in a "therapeutically effective
amount" (or simgly "effective amount") which is the amount of the respective compoun

dor
combinatiShAHArWAB At the biological or medical response of a tissue, s@gi’gﬁﬁz P48t human that

is being sought by the researcher, veterinarian, medic3a| doctor or other clinician. WO
2009/118142PCT/EP2009/002111 - 17 - The amount-of co-administration of said type Il anti-CD20
antibody and said chemotherapeutic agents and the timing of co-administration will depend on the type

(species, gendgpRagmweighheledR0d epndiion sl theiratiendieiRatiaaiashansethagayeyity of the
disease or condition being treated. Said % ell antl-CI?ZO 5 antibo@y and said.ch Mo herapgeutic
agents are suitgwcélgga%imgir% d%g%%nf%lpgﬁé ti?’rlf %Sragg/earnad %Sériagjs 5{5§réa rffer%fg.e
Depending on ifemipenand.sdverifirefidne Bistesbe, dBout 291G /KkéPtdB0 rgmegailyg. hrar0itng/kg) of
said type Il anth&%%@&ﬂb@?@é&smgg 50t a0 E8aacRa il mgdigleef sridigientotherapeutic

agents is an initial candidate dosage for co-administration of hoth: 10.drugs to t ati the
adminisiation i%afﬁ‘[?g{%rﬁ)ﬁ%? ga?_r%ﬁai‘fﬁﬁj%%nmf‘r%%"%’r%‘é’%"t"?f‘ﬁ% 1 aziﬁf?%%%(;g }é%t?_ié%élilggﬁps%id
chemotherape i cagemes- mai e ssnderiparb eebstguent it drsicinfidersaasstdn caibgidkimately
90 minutes for thedmitaltipfusianr arthaparoxiniaiely 8 reieutesifor siffseguentirfusianto(itthe initial
infusion is well tolerated). ;15T ferr 5208, iddvps HianisCR2R.antihody will e in the
range from abo%ﬁ%?b%% getg%bo%t%g?gg% . Thﬁsfc,ﬁc?r‘li%éo?ﬁolre dgse% of%%out 0.5mg/kg,
2.0mg/kg, 4.0nfalnesPiraREyREE KBRS tof)any combination thereof) may be co-administered to the
patient. The preferred dosage of said chemotherapeutic agents will be in the range from 0.01 mg/kg to
about 30 mg/kdPreg vaY rHig/RYtetn 2@ree. GRRIHGSoriboReESRYD. 'WElse MBmR BRI te dnstAYtype
(species, gendeoaaes ¥eigbt-eiaapeiennaiion ofdig patientandeidhieapasiakatietif29 antibody
and chemotherapel A9cis, g fosage,andibe AIPIRIEN DAl Al A ALECRED antbody

can differ from osage of chemotherapeutic agents. e said ant-CD20 antibody may be
administered e ¥y EveiyesHBgdheircRiwemEshasiiosmagRt fodssrabetdn Agemtemhaythe!-
administered daiyteieeRanechtollQ dadysoRniingiaBhighet I0&ding268d, foldlvedbypmmendremore lower

doses may alsqJhe admipisterethIna pralenssamhadiment sy 'memesggﬁw&mevemmg

or reducing metastasis or further dissemination in su]%h a patient Ufﬁmg} rom %::)ﬁ 30 expressing
a

cancer. The mdHRAAENREWMSERIFfor RIS YR Hf)gti?}ﬁeoaftégw S St ficreasing
the progressiorTiheetsurwealpesushrdgpatentoligsreashrgites ddnslicn 66 réspaAdearediitigg in a
Ztatistica")f/ sig rﬂ@?@@é@ﬁﬁ&'@i@@:Mdﬂ?@ﬁ@[‘W%%W?ﬁa@%atﬁg}p&g%nba@mﬂwfE‘d by the
uration of survjv rogression free survival, response rate or duration of WO ..
2000/1181455 CERBIIROBANEL. ot eae T et BiahoRaiate effeetor
useful 8 incredunwiione suchansatibesindsnpriasorPhtights Ry B (AR KEEsHe Yai-cD20
antibody and cherapthgiapssiitoagentsicombiiationtydatiieas) ®f CR24l. exptessiol GancercSuch

molecuies are syl presqrt I Com BNAIARIAGMaUS (A AEeislieshp (o1 1a gyrpage intended

Therfore in one’embodiment, in the treatment with the type Il anti-CD20 antibody with increased
antibody depena@ﬁt cellular cytotoxicity (ADCC) in combination with aone ore more chemotherapeutic
agents selected from the group consisting of cyclophosphamide, vincristine and doxorubicine, one
additional cortidéstesaitcviopsbfehamiy greldpiseridrrsaemimistansge hamster ovary (CHO) cells

25 of B(1,4)-N-acetylglucosaminyltransferase 111 ("GnTII17y), a glycosyltransferase
catalyzing the formation of bisected oligosaccharides, significantly increases the in
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

30 are hereby incorporated by reference). The antibody chCE7 belongs to a large class
of unconjugated monoclonal antibodies which have high tumor affinity and
specificity, but have too little potency to be clinically useful when produced in
standard industrial cell lines lacking the GnTIil enzyme (Umana, P., et al., Nature
Biotechnol. 17 (1999) 176-180). That study was the first to show that large

35 increases of ADCC activity could be obtained by engineering the antibody



In one embodiment the type Il anti-CD20 antibody and chemotherapeutic agents combination
treatment is used without such additional corticosteroids. The use of the corticosteroid described
above as W@ﬁé’ﬁ%ﬂtﬁéf‘&peutic regimens is generally well characterized inthd’ @gﬁ%‘g)ﬂ}%ﬂépy arts, and
their use herein falls 15 under the same considerations for monitoring tolerance and effectiveness and
for controlling administration routes and dosages, willd some adjustments. For example, the actual
dosages of the chemotherapeutic agents and the corticosteroids may vary depending upon the

patients C“““r%&’o‘&%@i‘i?&@@l@?o%&ﬁfé&‘é@ﬂﬁﬁ?%ﬂ&ﬁiﬁ%%ﬁlES mmgésﬁmﬁ@%sﬁeﬁigasage will

be reduced compared 1o the 20amount used in the absence of additional ather agents. Typjcal
dosages of an 8ﬁé@fﬁ?@’?ﬁé%%&ﬁ%?ﬁﬁ%ﬁ@%g@ﬁ%’rgﬁo?&gﬁé% ?ﬁh‘%’&e%%é‘? ngléqﬁ%/%e ranges
recommended byntfecosyintaciigrsacntanidese wdivatdw by valyitiourespo rssreliyesponseg in animal
models, can be,fggidged by up to about one order of magnitude concentration or amount. Thus, the
actual 25 dosage will depend upon the judgment of the physician, the condition of the patient, and the

effectiveness offie irapeniic s pdiaaseh on eIV aerRensl alasa L ihe Hmay cultured

malignant cells Istocu tissue sample, or the responses observed In the appropriate animal

models. In the &t BFRFFESIADSHIBA, B o trlb-dirSrnsily PadRRiGRNTEY 5 8D Zarried out
and/or a radiopharpnaBe ficdhl mane herefeerbip adBittet,tdrthe &y penioaniCEad0eantitrpsgtwithyincreased

antibody depengdept cel\Ian GYOIREIHHL A DGRIROALREMOtMerRReLlis-aasil cambiratipnzeatment of
CD20 expressing cancér, The source of radlg%?én can he elth%{ egsng}%z)l or internal to the Iigiatlent being

WO 2009/118193PEHMEP DY BT L1455% “HR%tel BBEEREIRE I Datient, the
therapyls knowneasuesdensalh samureadistiothemeicad  EEBRIYtevionn e Sowrcaiaf Padabieneds internal
to the patient, theideerimanhisertied fideierary (131). Radioactive atoms for use in the context of
this invention can be selected from the group including, but not 5 limited to, radium, cesium-137,

ridium- 192, amplie ki 248p 98 ek fballiod- capRRlaYerarhosiu 39, Blnectiadadine- 131
and indium-111, s also possible to labelthe antibody with such radloactﬁﬁﬁéges. Preferably the

type Il antiCD284 968 SR HERS 48RRIy Uepeiderit GRAsh ¢ (RBEESRAd
chemotherapeutinagent b dinaticmpriatiyephisnese tymithouytsu hukemizasg 1t Ogactiatieon nRadiation
therapy4s a Staﬁﬂéﬂdcféﬁ%}igrﬁf@b’ﬁ?@&ﬁﬂ@g%%ﬁ%@l&%ﬂ nepefalechinar ssane/exdeeror
metastases. Im%roved results have been seen Wher%rt'ﬁdlﬁtl?? thera]tgy S ggesnogon blngu é/l\jlth
chemotherapy. 3858??6?1%%9‘3{) i SREETE ??Iﬂ%grporlncfp Etha rhﬁﬁ%-d%%cgnradilatlonl &iVeréd to a
target area will reglatomeh stdaachcansast paproduetveesalistyl berpctustscanalfibmeartissges, The
radiation dosagadeaineBaiscgenesaiiycdelings indauns ahkdiatenabsanbed dasadeyaticee and
fractionation, ang ISR FHEMlleBSINERLY (e aRaRlotishe hAGMONTLOSRdIRNAR BaHen!
receives will depend on various conglarératlon’s, ut the two most important ’a}re the location of the
tumor #Prelatio Ay e engesd Siria g SErEgRAL bR HEay a8 dXR536fo SHRFEA the tumor
has spread. A typital esvishegok reatoee ntffdia gpatléntusdesgomgaadiation ¢hévapyavsy fiens, treatment

schedule over a.lin. & WeglcRENIOS gisla@ il dogent gwﬁﬁ%iﬁogﬂ}ﬁ%@é@gmm%@f%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 tHEASYs BATERR WHALRTEFs S ﬂf’S‘ﬁéﬁgﬁtscg?gefré%ghﬁ\ﬁﬁﬂlﬁﬁé)%mﬁnaﬂon
treatment of thecanventimnamndfdokabieddtn, ctrecwol dss Kidrianibitiontof, tanar eribwehcbyomeans of the
agents,gomprising-therkeBbiRatanPhitadnHertianiseRhaBsad Wher:combires il tadiation,
optionally with ad%iéjonal chfer&]whother%g}eutic or arégg%ancwts..P r%met rs ofsaqi'y\{gngté?ndiation
therapies are, fo{ gﬁ%ﬁe?c ftaife n%(’%/ 93, fg)})f)% | &NE- antibodies are
administered togkigiatiengheelastom o RABIRTIR BT B OME Y STBHERRIFTARIS PRABIAYARCAolus or by
continuous infugieaudNdl&Pelied ektimeioayal) tkyifculateintrpsitenea| pitlisasT adempiagal,
subcutaneous, intra-articular, intr ial..er intr rQut ayeno : S
administration cl)?%fl%aa}anrﬁi eo%dgfg'tso%f g%&%%%ﬁ? %V %%ggg/ﬂflblog}ﬁ%%é%gl‘fz%og 0015%%% ey

or more of the above cancers.

Preferably CD20 expressing cancer as used herein refers to lymphomas (preferably
B-Cell Non-Hodgkin’s Iymphomas (NHL)) and lymphocytic leukemias. Such
Iymphomas 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) c)



- 20 - The chemotherapeutic agents are administered to a patient according to known methods, e.g. by
intravenous administration as a bolus or by continuous infusion over a period of time, by intramuscular,

intraperitoWéﬁE“ﬂ%&&%brospinal, subcutaneous, intra-articular, intrasyno}\)i%{%ﬁﬁgg%%{}c‘éﬁlor peroral

routes. 5Intravenous, subcutaneous or oral administration of the chemotherapeutic agents is preferred.
The invention further comprises a kit comprising a fype’ll anti-CD20 antibody with increased antibody
dependent cellular cytotoxicity (ADCC) and one ore more chemotherapeutic agents selected from the

group ConSiStirlﬂa‘Pfg&bé‘ﬂQBﬁ@gﬁhaBHH%s Yohvinaristing ARk daxambisinede theaembipaiem reatment

of a patient sufferirig from a CD20, expressing cancer. In a preferred.embodiment, the kit containers
may further inditHESBRSFATIHE d%ﬁﬁ&%&é&ﬁéﬁ?@?ﬁ%gﬁﬁﬁﬁﬁ%&yﬁﬁéﬁ“ Iﬁa‘ezélms‘?téérnile diluent,
which is preferatly Istophdiraand pmignecanianing| cortdivapiprekith Menikenestinemmbenackage

insert comprisipgerintey ingtpuctions direnitnadhenthidise BLEAR aombineddeeatinenhps@method for

2 Co20.expressiie cancsr dcease, el Ricel Noriodlan's o Npil foe e

"package insert* réferd to INStructions customarily mciuded in commermas% ages o peutic
products, whicAegigsiienld Sikeimatsrhema: tHEWREHDSs, HisaghougsRyaoniminiSrattn,
contraindications-apdten20Waiaingscioreakeingine yderapsochtithéyapsticaprodidisstoa’preferred

embodiment, the.ailisie:h Maniiag ie soniasiRpiRY lBRINekice)2 aheimaggHficalinacceptable

carrier. The article of manutfacture may further include a sterile diluent, whi {1 is&referablﬁstored ina
separate additisHEEEBAtAMER 25l SaTHERANIS AN Uty FResbtabie ¥aRRe< TS ntended to
includé @ny anteakematerinl desnpatislé withp plsarsnadeutieabeltiminidtradomintiptingyoloaats,

dispersion medig, oatiRgs.gNiRRACEHA! aRdaaatifungal agents, isotonic and absorption delaying
agents, and other matérials and compounds compatible with pharmaceutical administration. Except

insofar as any ggayentignalgiedia.r &St 30 ngamRalile wih Ingyactie RApRRMpSe thereof
in the composlitions in{he mvgntlon IS contemplated. Supplementary active compoun can also be

incorporated intFAREBAT ONidbhs Esvesialyorhe sTP28 COTRIOTH0R/68R%EL11S 21 Moftmsdiutical
Compositions: RiagshoateutMallco nagasitidnasizscpecobtalcedibypriotgssingtine typephanyiCD20
antibody with ingreased @iPpdy.dapgndratigeivianeiioiodety BLES) BRARY 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 "a method of treating” or its equivalent, when applied to, for example,
20 cancer refers io 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
25 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 nevertheiess

deemed to induce an overall beneficial course of action.

In one embodiment the treatment with the type Il anti-CD20 antibody with
30 increased antibody dependent cellular cytotoxicity (ADCC) is in combination with

cyciophosphamide and vincristine.

In another embodiment the treatment with the type II anti-CD20 antibody with
increased antibody dependent celiular cytotoxicity (ADCC) is in combination with
doxorubicine.



the chemotherapeutic agents selected from the group consisting of 5 cyclophosphamide, vincristine
and doxorubicine according to this invention with pharmaceutically acceptable, inorganic or organic
carriers. L3H098 ¢4 &tarch or derivatives thereof, talc, stearic acids or if?gyﬂ?(é?g@‘%ﬁ]eqike can be
used, for example, as such carriers for tablets, coated tablets, dragees and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for é)lgrﬁple, vegetable 10 oils, waxes, fats, semi-solid
and liquid polyols and the like. Depending on the nature of the active substance no carriers are,

hOIWffveh usgaib/ 5%9%?%’1%8&5&@% Biég%e%'?&nl%ﬁ%\é' §l¥it%§~@ﬁ|ﬁ@r&f§]&&§ Wgﬁ}:cgfn of
solutions and syrups are, for example, water, polyols, glycerol, v le .oil and the like. Suitable
carriers for suﬁﬁﬁ’ﬁf‘éﬁ%?'gfg??jé'r%‘h gt ﬁ%{ﬁi I Wﬂ%@%é%ﬁg R ;agé)ﬁ]i“fﬁﬁ%id or liquid
polyols and thecliklephhspphmadeaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pregsatiesteuftensotiaskinghroesisamantin daatspEhBy eanCIk caniasy stil ther
therapeutically. I Ces,. i 3 ' ion. mageuti

com poséijtion co ﬁ%ﬁ%%‘g %%?ﬁésag é%’ﬁﬁ%%gﬁfqéﬂ [*)‘%g(()3 grlﬁ%%%qy%{%%%g%e% %%%Eggggdﬂegg r‘? dent
cellular cytotoxiERiPpRewRyEis-cRRBI SR drsartretaPeutic agents selected from the group
consisting of cyclophosphamide, vincristine and doxorubicine, in particular for use in CD20 expressing
cancer. 25Saidlpleasimedigticadvorsitsition ayddniusteonprise ong clombieapRarescessdcally
acceptable carfigisin The resesiniy antigmiEhefarayigrs A phaskaseytitad senmesitiomtin particular
for use in canc mprising. (i). an effective first amaun type If anti- tibody with increased
antibody deper%%%? ca‘gfﬁg%%%@o&ﬁégtfﬁ%_%%lﬁag%g% |)¥1%é821 8&8@&%&%&%@%@%&%& one ore
more difemoth&vsntmaEate EHis Waiine d e FPRETBHISHLGRSTSRNY SHEYHRINGE Sh&RIBE  Ahcristine
and dqx_orubiciMeﬁmmﬂmﬁﬁmmmﬁmﬂwctbaﬂ@ﬁhsesiptmﬂmmlga?ély)mceptgbbeacam&ers and /
or exciplents. Weha0dAABNAER ARAROBINA22) Ehimacesticat gamposiiipnsyfghe type

anti-CD20 antib with increased antibody dependent cellular cytotoxmlté{% DCC) along used in

accordance wiﬁf‘ﬁgé’?)}‘eséﬂ‘tiin@éﬁioﬁ%‘ﬂ?@ﬁ%‘?@&%r giSe R miSHGURBINBELy FERg the
desired degreesphpitsitgonitly eptizqatphaimnéceuticatly aucepnadie CarralyoBgxeipmrisumustabilizers

(Remington's RhamAcRHICH SHERGEs Mt RINRAA o BA- (L8RS EANB Sidvaphilized
formulations or aqueous soluytions. Acceptalgle.carr'ets, xciﬁientﬁygr i{lapbirllizgéahagg nontoxic to
“buf

recipients at th8Td B GRE MRS CERLEN L SFSRE elﬁ'lﬁ orilne]f1 ,Se%gﬁe ifCr &fs Slch 85 r|f:3‘f13((3lsllf:])?1ate,

citrate, and othegeniganiccacidsiiaitioxid apaudnBribiibeatesr B asingRICiccH e he spigservatives
(such as octadggyldingthydpanayl ammenidtdehonda: hbanehaniumahtiserdeszalkenium
chloride, benzethenium chloyide; phenal, Y. l; e srmg_thyl or
propyl araben?%%@égﬁaﬁorne(fsé)srgf)rﬁ)gﬁﬂéi}lcxfg#gc}agrlﬁolﬁgggéﬁgaﬁgf’fr%% %%ﬁ?&)@%%%ﬁecular weight
(less thn aboubd derasideresicpERIbeptifess gidtems. Sarh alssdhmiiaifthilicgEratiAnBPady:
immunoglobulipseieysybphilichpolyméagss udterashpo asay kply rtietidbrse; anmtimalgcidsdsubh dsrglycine,
g'utbarﬂin;, ?Spégﬁg{gﬁn'ab?iﬁgﬁen?é&ei%tﬁe ')é(&jiﬂ@ig?ﬁ%??%@%@%@hﬁﬁﬁ%ﬁ%&%ﬁ%’a%ﬁther )
carbohydrates including glucose, mannose, or dexfrins; chelating a uch.as ; ars suc
as sucrose, maiiait tFan %@%P@&P&F&u%%ﬁ?ﬁro‘?#ﬁ’i‘a 388&&?6’?{?@%5 a%“é@&fgfn ?@e%lf%o
complexes (e.GrEmpiitteipeodin plesets) ; ragatiothabriionio doracnustdioseh aanTWEBKNTM co-
PLURQNICSTher Relyrinrae aealdp EEnk hramasaubizatcrnpprififag abisoehemeiherapeutic
agents selected from the 0rqup cons'ating o SYSIoRNosRIAMIde  VInEriatine aad dosoipigine. depend
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.

30 It ‘is self-evident that the antibodies are administered to the patient m 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.



their pharmaceutical properties; e.g. for small chemical compounds such as e.g. 25bortezomib, one
formulation could be e.g. the following: a) Tablet Formulation (Wet Granulation): Item Ingredients

mg/tablet W%g}(r’%bﬁﬁ of formula (1) 5 25 100 500 2. Lactose AnhydrousPI'.S;i‘E HOBOWATSh 150 3,

Sta-Rx 1500 6 6 6 17

The amount of co-administration of said type II anti-CD20 antibody and said
chemotherapeutic agents 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. Satd type Il anti-CD20

5 antibody and said chemotherapeutic agents are suitably co-administered to the
patient at one time or over a series of treatments. Depending on the type and
severity of the disease, about 1 ug /kg to 50 mg/kg (e.g. 0.1-20 mg/kg) of said type
Il anti-CD20 antibody and ! ng /kg to 50 mgkg (e.g. 0.1-20 mg/kg) of said
chemotherapeutic agents is an initial candidate dosage for co-administration of both

10 drugs to the patient. If the administration is intravenous the initial infusion time for
said type I anti-CD20 antibody or said chemotherapeutic agents may be longer
than subsequent infusion times, for instance approximately 90 minutes for the
initial infusion, and approximately 30 minutes for subsequent infusions (if the
initial infusion is well tolerated).

15 The preferred dosage of said type [l anti-CD20 antibody will be in the range from
about 0.05mg/kg to about 30mg/kg. Thus, one or more doses of about 0.5mg/kg,
2.0mg/kg, 4.0mg/kg, 10mg/kg or 30mg/kg (or any combination therecof) may be co-
administered to the patient. The preferred dosage of said chemotherapeutic agents
will be in the range from 0.01 mg/kg to about 30 mgkg, e.g. 0.1 mgkg to

20 10.0mg/kg for bortezomib. Depending on the on the type (species, gender, age,
weight, etc.) and condition of the patient and on the type of anti-CD20 antibody
and chemotherapeutic agents, the dosage and the administration schedule of said
anti-CD20 antibody can differ from the dosage of chemotherapeutic agents. E.g.
the said anti-CD20 antibody may be administered e.g. every one to three weeks and

25 said chemotherapeutic agents may be administered daily or every 2 to 10 days. An
initial higher loading dose, followed by one or more lower doses may also be

administered.

In a preferred embodiment, the medicament is useful for preventing or reducing
metastasis or further dissemination in such a patient suffering from CD20
30 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
clinically meaningful improvement of the treated patient as measured by the

duration of survival, progression free survival, response rate or duration of



30 4. Microcrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 1111 Total 167 167 167 831
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response. In a preferred embodiment, the medicament is useful for increasing the

response rate in a group of patients.

May be used in the type Il anti-CD20 antibody and chemotherapeutic agents
combination treatment of CD20 expressing cancer, Such molecules are suitably
5 present in combination in amounts that are effective for the purpose intended.
Therfore in one embodiment, in the treatment with the type II anti-CD20 antibody
with increased antibody dependent cellular cytotoxicity (ADCC) in combination
with aone ore more chemotherapeutic agents selected from the group consisting of
cyclophosphamide, vincristine and doxorubicine, one additional corticosteroid,

10 preferably predmisone, 1s administered.

In one embodiment the type I anti-CD20 antibody and chemotherapeutic agents

combination treatment is used without such additional corticosteroids.

The use of the corticosteroid described above as in chemotherapeutic regimens is

generally well characterized in the cancer therapy arts, and their use herein falls
15 under the same considerations for monitoring tolerance and effectiveness and for

controlling administration routes and dosages, with some adjustments. For

example, the actual dosages of the chemotherapeutic agents and the corticosteroids

may vary depending upon the patient's cultured cell response determined by using

histoculture methods. Generally, the dosage will be reduced compared to the
20 amount used in the absence of additional other agents.

Typical dosages of an effective the chemotherapeutic agents and/or the
corticosteroids can be in the ranges recommended by the manufacturer, and where
indicated by in vitro responses or responses in antmal models, can be reduced by
up to about one order of magnitude concentration or amount. Thus, the actual
25 dosage will depend upon the judgment of the physician, the condition of the
patient, and the effectiveness of the therapeutic method based on the in vitro
responsiveness of the primary cultured malignant cells or histocultured tissue

sample, or the responses observed in the appropriate animal models.

In the context of this invention, an effective amount of ionizing radiation may be
30 carried out and/or a radioph&rmaceuticai may be used in addition to the type II anti-
CD20 antibody with increased antibody dependent cellular cytotoxicity (ADCC)
and chemotherapeutic agent combination treatment of CD20 expressing cancer.
The source of radiation can be either external or internal to the patient being



I.Mix items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the granules at 50C. 3. Pass the
granules through suitable milling equipment. 54.Add item 5 and mix for three minutes; compress on a
suitable prg]%%g@%ﬁle Formulation: Item Ingredients mg/capsule I. cSﬁ%B&Eﬁ?P%{P?a%Mma (D525
100 500 2. Hydrous Lactose 159 123 148 3. Corn ?(t}arch

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 1s called brachytherapy (BT). Radioactive atoms for use in
the context of this invention can be selected from the group including, but not
5 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 iabel the antibody with such radioactive isotopes. Preferably the type Il anti-
CD20 antibody with increased antibody dependent cellular cytotoxicity (ADCC)
and chemotherapeutic agent combination treatment is used without such ionizing
10 radiation.

Radiation therapy 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. Radiation therapy is based on the
principle that high-dose radiation delivered to a target area will result in the death

15 of reproductive cells in both tumor and normal tissues. The radiation dosage
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

20 organs of the body, and the extent to which the tumor has spread. A typical course
of treatment for a patient undergoing radiation therapy will be a treatment schedule
over a 1 to 6 week period, with a total dose of between 10 and 80 Gy administered
to the patient in a single daily fraction of about 1.8 to 2.0 Gy, 5 days a week. In a
preferred embodiment of this invention there is synergy when tumors in human

25 patients are treated with the combination treatment of the invention and radiation.
In other words, the inhibition of tumor growth by means of the agents comprising
the combination of the invention i1s enhanced when combined with radiation,
optionally with additional chemotherapeutic or anticancer agents. Parameters of
adjuvant radiation therapies are, for example, contained in WO 99/60023.

30 The type 11 anti-CD20 antibodies are administered to a patient according to known
methods, by intravenous administration as a bolus or by continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous,
intra-articular, infrasynovial, or intrathecal routes. Intravenous or subcutaneous

administration of the antibodies is preferred.
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The chemotherapeutic agents are administered to a patient according to known
methods, 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 chemotherapeutic agents is

preferred.

The invention further comprises a kit comprising a type Il anti-CD20 antibody with
increased antibody dependent cellular cytotoxicity (ADCC) and one ore more
chemotherapeutic agents selected from the group consisting of cyclophosphamide,
vincristine and doxorubicine, 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
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
about the indications, usage, dosage, administration, contraindications and/or
warnings concerning the use of such therapeutic products.

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

container.

As used herein, a "pharmaceutically acceptable carrier” is intended to include any
and all material compatible with pharmaceutical administration including solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and other materials and compounds compatible with
pharmaceutical administration. Except insofar as any conventional media or agent
is incompatible with the active compound, use thereof in the compositions of the
invention is contemplated. Supplementary active compounds can also be

incorporated into the compositions.



Manufacturing Procedure: 10I.Mix items 1,2 and 3 in a suitable mixer for 30 minutes. 2. Add items 4
and 5 and mix for 3 minutes. 3. Fill into a suitable capsule. In one further embodiment of the invention

the pharmg’é?éﬁ‘fﬁ?é}%ﬁ?positions according to the invention are preferablf%@éﬁ%’ﬁf’é%lmuIations

for said type Il 15 anti-CD20 antibody with increased antibody dependent cellular cytotoxicity (ADCC)
and for the chemotherapeutic agents selected from’t%"group consisting of cyclophosphamide,
vincristine and doxorubicine. The active ingredients may also be entrapped in microcapsules prepared,

for example, bypgaageivalieriachRighas LY interracial polymerization, for example,

hydroxymethylcellulose or gelatin- 20 microcapsules and poly- (methylmethacylate) microcapsules,

respectively, ingolioidal i deliven: usieme (o cxample, posames AlbwmIn mirosRbsses
microemulsions, nano- par(flc_les ah nanocapsules) or in macroemuls ns. SHEN 160 niques are
disclosed in Retithgdn 'y h ansigewdiiaalibedardercndent eeitislar cyiokiaty, (2346 and/or
25Sustained-relgase:héapahatigratioay depepatdett&litaipterexamplegrofisustaingdskinglease

preparafions Inglufis,REMpiRSITIEbifcmacen g aalsivAIRpIaBls Aol e Coaining tbgpnibody.

which matrices form of shaped WO 2009/118142PCT/EP2009/002111 - 24 - articles, e.g.
films, or microdd¥FeTasHEEAHhn RS DS IPUEIME L OTRAN R SRR deR RS R StaTR HR/ERoBEIs (for
example, poly(2dnixcittrethytemetiracdate)c cropdlyvinyiakadisod))l pbbylhktides (LSB& 3919),

copolymers of Lsglyiamicacicand gamme:ctivetsglianptasnen-degiadalle ethylenerying acetate,
degradable 5 lactic acid-glycoljc acid copolymers S&lCh as the LUPRON DEPOT m‘gnéecté;}ble
Jebet R5sae

microspheres SbaPOt AR RE CHPBITARSHER IS U PO I BBttt
poly-DL(})-3-hydibsxywanpaic fitid. sThe-sohaulatohguis lnelyedsl soditheiviskad Rgnsadingnanubebe sterile,
fThL; is read_i(ljy WBE&H@@&%@'&@&%&@M@B&@E|@r£l'%@%éﬂ&5§k§§[ﬁ}?@éqdi@é’dﬁﬁx RReXRRE ilnvenéilonf
urther provides a method for the treatment.of cancer, comprising administering ta a.patient in need o
such treatmento(ﬁ Sac’nﬁe %?8&\1/15 fﬁ%?sélr?ﬁ%ueélub%f%??yﬁgﬂeésrﬁ%D§58 B0t ?%iﬂ%ﬂ%@éﬁ%@d aglrclﬂtibody

dependent cellSIAPR§tEi6xiERy CABTNS; Al Balerlectilzcssebnicandtint o o ofecnldre

chemotherapeigtagenisraete dtedifgmstheigsomy tonsiating @ hayaloiphosplianeidieild Swinaristine and

doxoruhicine. The. pg&ﬁ@_@%ﬁeépﬁ%mrgg JLaviges.a;method for the treatment of cancer, comprising
pati need of such '

~administering to a patient | reatment (i) an effective first amount of a type Il anti-CD20

antibody with mlcﬁgaseg antlbgéjt}/ ependentS 1%aolluslar g&ﬁ[otoxmlt O%\IDCCCI));n?nd (|g7 an eiff%c‘p\é? second

amount of one 0r& mBE U EMGtherapettic agents selected Trom the group c ﬁ%?g{‘r% of

cyclophosphantsielabiliceristifsalitreisxoigfidite. 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.

20 One embodiment of the invention 1s pharmaceutical composition comprising both
said type II anti-CD20 antibody with increased antibody dependent cellular
cytotoxicity (ADCC) and one ore more chemotherapeutic agents selected from the
group consisting of cyclophosphamide, vincristine and doxorubicine, in particular

for use in CDD20 expressing cancer.

25 Said pharmaceutical composition may further comprise one or more

pharmaceutically acceptable carriers.

The present invention further provides a pharmaceutical composition, in particular
for use in cancer, comprising (i) an effective first amount of a type II anti-CD20
antibody with increased antibody dependent cellular cytotoxicity (ADCC), and (i1)
30 an effective second amount of a one ore more chemotherapeutic agents selected
from the group consisting of cyclophosphamide, vineristine and doxorubicine.
Such compesition opticnally comprises pharmaceutically acceptable carriers and /

Or excipients.



As used herein, the term "patient" preferably refers to a human in need of treatment with type I
anti-CD20 antibody %n( a patient suffering from CD20 expressing canc rg for any purpose, and more
preferably‘g%ﬂ%ﬁl ﬂgeed of such a treatment 25 to treat cancer, or a p Egﬁé}&g}éﬁ é)éﬁ]dltlon 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-humar? primates, among others. The invention further
comprises a type Il anti-CD20 antibody with increased antibody dependent cellular cytotoxicity (ADCC)

for the tfeatmeﬁi?%&@&%% 988‘?19%6%{18:{%38?%%99@@%{?@%@ ORRIBEYIE ChRRegIBerapeutic
agents selected from the g oup consisting of %ﬁ(ﬂéde vincrist ne and daxorub cine. WO
2009/118142P&rfRsy 1c¢l Qéiarﬁ%’é r(? 81%&%8 FoASEaT antibody
with increased &nt@x@dgndepwdmn ee“llm@p@gﬂétﬁmatyr@gamt)ﬁwme&remm&@m@m suffering
from a CD20 eﬁ@éﬁ%&l”&@%%ﬂﬂ;ﬁﬂﬂgﬁmﬁ% m:ﬁnep%]ﬂaeéamsﬂoyaeégw@ccﬁgﬁ% selected

from the group consijsting of ';L hamlde 5vipcr|st|ne r%ug:a] C>§grrlu icj % qugtlcin further
comprléesatyﬁéclllpé‘?ﬂfs(fﬁ Sredse Ydependent cefluiar cﬁ’otoxmflty (ADCC)

and one ore mdre Eﬁeﬂ&%@ﬁap@utt@a@gﬁts@elwmiﬁ% %‘@#éﬁ%oﬁ%@ﬂﬁ@%ﬁ cSRIBPRSsphamide,
vincristine and ﬂ@ﬁ%%@n@afﬂ’étéseebfbib@ﬁf@aﬂf‘@ﬂﬂﬁﬁ@ﬂ?@lexﬂmm eaneetpikishatiniention

further compnsgs a té/soe Il.anti-CD Ot%'ﬁts'bg 1w' ith incé‘r % t| rgegg&d%gt ﬁﬁg@ytotoxmlty
e

(ADCC) and ort Sr&5mdre Faindihie erapautic B &8 ect om t e group cons tin
cyclophosphan%@t%néﬂ@ﬂﬁ%‘“&ﬁd%&ﬁ%bi’éﬁﬂéafof‘rﬂ%}ﬁ% taSHHIRE orse e NSy from a

CD20 gxpressing:cancek; iRsefesdbly saiditypedtantegiiztetryibaty Withinsreasechhmtizgdy

dependent celaraaBHIGRY i3k BaSNeRRIAERIRd. WAL R A iRRURo dicRdeferably the
CD20 expressing cancer Is a B-Cell Non-Hodgkin's ly homa HL). The follo |ng %’\%ﬁ% )
n, the true

sequence listinf SRR QY la"f‘lec?)ti’%l&gﬂ’]t(?%fﬁi’ﬁ‘?é % ATSTSHEN @%ﬂe"ﬁ?@ t
scope of whichrisssetifotthdyctheeappendedearitinmg, Hnid ondesstbodaamelsdifleativeisiiatidse made in

the proceduresget, fastunvithosts denaringrpauthe spidhef theinyesdion Resenpligriafif)eSeauence
Listinpi 25SEQ.ID NO: Hﬁgigo aéiddse u?gc%lof vea%_gl%&l: as%op o{nt e he&va/c%gala%(lVH)agl%Enurme
monocidnal antTEBIYESHEGES, BYApPhiic polym OlyvInyIpyIr
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

20 complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
TWEEN™, PLURONICS™ or polvethylene glycol (PEG).

Pharmaceutical compositions of the chemotherapeutic agents selected from the

group consisting of cyclophosphamide, vincristine and doxorubicine, depend on

their pharmaceutical properties; e.g. for small chemical compounds such as e.g.
25 bortezomib, one formulaiion could be e.g. the following:

a) Tablet Formulation (Wet Granulation):

item | Ingredients mg/tablet

L. Compound of formula (I} | 5 25 100 500

2. Lactose Anhydrous DTG | 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose | 30 30 30 150

5. Magnesium Stearate I I 1 1
Total 167 167 167 831




SEQ ID NO: 2amino acid sequence of variable region of the light chain (VL) of murine monoclonal
anti-CD20 antibody B-Lyl. SEQ ID NO: 3 -19 amino acid sequences of variable region of the heavy
chain 30(VHY dPtiHEitized B-Lyl antibodies (B-HH2 to B-HI-19, B- HL8, affdBRH &M HIHL17) SEQ
ID NO: 20amino acid sequences of variable region of the light chain (VL) of humanized B-Lyl antibody
B-KV | Pescriation of the Figures: Figure 1a) Syner&%ﬂ’c antitumor activity of the combined treatment
of a type 1l anti-CD20 antibody with increased antibody dependent 5cellular cytotoxicity

(ADCC) (B-HHﬁd%{%&%é\yp@cwﬁ}gphosphamde and vincristine and b) comparison with a
anti-

combined treatment of a ty 20 antibody (rituximab) with cyclophosphamide and vincristine

lype /
on WSU-DLCL> hurb4¥ #5siinGr At Gand sramriain ¥ 1o e s vigifan values of tumor volume
[mm3] +/- IQR plotteDortithempaxiss atuifitfer of days after injection of tumor cells plotted on the x-axis.

Legend: A)Vehicle (girgles, ). B pyclophospiaamide Zhimodkalapchvincristine (0.25 mg/kg) once
weekly (crosses), C) 15rituximab (30 m /ke%%’(%nce weekly (triangles), %{1 lycoengineered, humanized
o3 8 kit

B-1y1 (B-HH6-B-KV L EBf BRI SRR PG &Ry PHY7Kkg) with
cyclophosphoamide (25 mg/kg) and vincristine (0.25 mg/kg), once weekly (rhombuses) and F)
glycoengineeregh, apsarizaeRd vt (B-HH6-B-KV | GE) (30 mg/kg) with eyclophosphoamide (25
mg/kg) and vincristine (0.25 mg/kg), once weekly (plus signs). Figure 2Mean Fluorescence Intensity

(MFI, left y-axis) pLiype ﬂn%péhig}%zo antibody (CVSfHMB%ﬁpe: white bar) and type Il anti- 25CD20
antibody (Cy5 -rglycoengrieered, humanized B=LytB=

1. ompound of formula (I} 7} 5 25 100 500

2 Hydrous Lactose 159 123 148 e

3. Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5 Magnesium Siearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure:

10 1.  Mixitems 1,2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

In one further embodiment of the invention the pharmaceutical compositions
according to the invention are preferably two separate formulations for said type II

15 anti—-CD20 antibody with increased antibody dependent cellular cytotoxicity
(ADCC) and for the chemotherapeutic agents selected from the group consisting of
cyclophosphamide, vincristine and doxorubicine. The active ingredients may also
be entrapped in microcapsules prepared, for example, by coacervation techniques
or by interracial polymerization, for example, hydroxymethylcellulose or gelatin-

20 microcapsules and poly- (methylmethacylate) microcapsules, respectively, in
colloidal drug delivery systems (for example, liposomes, albumin microspheres,
microemulsions, nano- particles and nanocapsules) or in macroemulsions. Such
techniques are disclosed in Remington's Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980).

25 Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrnices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped



E1H6-B-KVI GE = black bar) on Raji cells (ATCC-No. CCL-86) ; Ratio of the binding capacities to
CD20 of type | anti-CD20 antibody (rituximab) and type Il anti-CD20 antibod %%—HllG-BKV | GE)
compared@@ﬁﬂ?f{’(ﬂﬁbﬂscaled on right y-axis). 30Figure 3a) Synergistic aﬁﬁh 3?%&?&%&/1& the
combined treatment of a type Il anti-CD20 antibody with increased antibody dependent cellular
cytotoxicity (ADCC) (B-EIH6-B-KV | GE) with doxorubicine and b) comparison with a
combined treatment of a type | anti-CD20 35antibody (rituximab) with doxorubucine on RL human

follicular Non Hodgkin lxpprhama (WHRicroédpsubdediaRayaliies of tumanylueamlitcdQR plotted

on the y-axis; number of days after injection_of tumor cells plgtted.on the x-axis. Legend: A)Vehicle
(plus signs), B)‘rﬂfé&g‘?ﬁ&ﬁéﬁ’nﬁéﬁ(&ﬁ%iﬁég%gémp&&&%%@f dFﬁﬁ%ﬁ%’é’%”%hr%%aﬁﬁf%héé weekly
(triangles), D) glylpdemyinbeied ) hnoliiztde-lys BHRBBIBIKvopBENE0 ighkgliuwrpecwsikly
(ﬁquareS), E) fiégdL@ﬁhﬁ%fgﬁkﬁ%ﬂ%%&%gﬁ&&;ﬁi%ﬁ%@/OEﬂ)y}@ﬁ@ﬂ‘;iﬁ?BK&ﬁ%@@g@@&bw}g ?
glycoengineered, humani -1y1.(B- - B- t whicine g) , once
weekly (circles .3035: §%%%ﬁ§ﬁ%%éﬁfurﬁg %? |y?)§§_ ﬁ%ea)éo%n%%ge_{g%}gﬁr%gnto at @#%gggCDZO
antibody with ineieraseleesstisemperade i cactel|ard-elysRiaciyitaeey s AEl BRpTPide) with
cyclophosphanaigeaandakt) sermmRigon ithox gampiteditieatment of a type | anti-CD20 antibody
(rituximab) with cyclophosphamide on RL human follicular Non Hodgkin lymphoma (NHL). Median

cells plotted om e e ) oo (0 Mok ance.
cells plotted on the x-axis. Legend: icle (circles ), B).cyclophosphoamide (50 mg/kg) once
weekly (crosse’éﬁ?@rﬁ?ﬁamglgs%g H}éﬁfb‘)ﬁ’aﬂ%@ﬁ?& vt yfnfgigg{goﬂ)%?f}%%ggﬁaﬁheered, humanized
B-1y1 (BHH6-B-KVI GE) (30 mg/kg) once weekly (squares) Eé rituximab (30 mg/kg} with
cyclophsphoafBePISEEm GIEST PR cfWESEIPLAYORSB A dBFRRG HG IS drrgimate df neARSSized B-ly1
(B-HH6-B-KV |dompfi3thpadkghivithinyctopipagphoamiske GDsnoh/kghtnontdiveekifqpivs Sighs). WO

2009/118142PCTIER2009(002 3 1.+ 281y FXRATNEN @l R IacRdNEas: Faeean 8 AU BapR Agtivity of
combined treatment of a type Il anti-CD (\)Mahr:tlbody Swith mcreaged antlbodg%_d(g)endent cellular
ing.

eytotoxicity (ADTEBCIHEE KA @ B DB ShSRTR a AT OHRE “r &8t agehts: Type I
anti-CD20 antilvbeypn@HdtdpeBtik igeBE feltniedainizedB-fxgup consisting of cyclophosphamide,

15 vincristine and doxorubicine.

The present invention further provides a method for the treatment of cancer,
comprising administering to a patient in need of such treatment (i) an effective first
amount of a type II anti-CD20 antibody with increased antibody dependent cellular
cytotoxicity (ADCC); and (1) an effective second amount of one ore more
20 chemotherapeutic agents selected from the group consisting of cyclophosphamide,

vincrisfine and doxorubicine.

As used herein, the term "patient” preferably refers to a human in need of treatment
with type Il 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
25 to treat cancer, or a precaricerous 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.

The invention further comprises a type II anti-CD20 antibody with increased
antibody dependent cellular cytotoxicity (ADCC) for the treatment of CD20
30 expressing cancer in combination with one ore more chemotherapeutic agents
selected from the group consisting of cyclophosphamide, vincristine and

doxorubicine.



glycoengineered B-1-1H6-B-KV1, see WO 2005/044859 and WO 2007/031875) 10 was provided as
stock solution (c=9.4 mg/ml) from GlycArt, Schlieren, Switzerland. Antibod% buffer included histidine,

trehalose &Md @SW te 20. Antibody solution was diluted appropriately}f PEEWN etk for prior

injections. Rituximab was provided by Hoffmann La g{?oche, Basel. Cyclophposphamide and vincristine
were purchased as clinical formulation from 15 Baxtér Oncology GmbH, Halle, Germany or medac,
Gesellschatft fir klinische Spezialpraparate mbH, Hamburg, Germany, respectively. Dilution was

on- Hodgkin L iy e 2 o L o 2 g e Nt
on-Hodgkin-Lymphom cells, were kindly.provi rom Hoffinann- che, Inc., Nutley,
NJ, USA. The l%lmg?%élﬁlﬁ%g\%g{g %%km%ﬁyc%?%}féé%tiﬁ &e&ﬂn&@f&%f’ﬁ%@%ﬁri Esit,'f&.‘lﬁstria)
supplemented wiffeti0go fiestal Bo(iRE Sesxpreesing cametatbrieonfusstignand2 a1 LIgluRaTiine, at 37C
in a water-satugaigfoaeasaher e @inede dikdRassagie droas useskinidienspirpiadighaaels were

co-injected Wi“l,{}{'(?,-&fgiqeé 2 i)r{%%%iclziegnale SCID beige mice; age 7-8 weeks at arrival (purchased
from Charles RIveF, UIZrel , ermanyflvvere maintained under specific-pathogen-free condition with

daily cycles of 12 h light /12 h darkness according to committe idelines (GVSolas; Felasa;
TierschG). Exp&hfn SN TSTo SIS e e wes glg]daﬁﬂb%%@ R ALLe] lgb\}EFﬁﬁ%‘?@ After
arrival animals antiterdyaindajadent thedbdaantiesqpexiahthe( AhMIE) facitidy fononeorreeknerget

accustomed to &%‘Pﬁ@dﬁ%%g@ﬁl%&g&ﬂﬁ@&@&%@f%@%&W@&%ﬁﬁﬁ hmaritpirgpMameairied out on
regular basis. Diet WO 2 089/ 181Ab2P.CT EPZOQE%Qg%lll - 29 - feg (SFérovimi.KIiba 3337) and water

(acidified pH 2.}31-%(5’-{)%?8 ?ﬂ YAl q}Bﬁu%.Wonltormg?a rﬁﬁ%%. sf were Cé‘R{FSﬁé’%ﬁ&gﬁf}%r clinical

symptoms and detection of adverse 5 effects. For monitorin _throa}%hout the experiment bogy weight
of aninflls was HcARYERIR thEHR cSORPEIRES ah d I h AOTHO LIRSt By ‘OsfifRsetter
staging. Treatmemnibof anidgisndendnicedhtteatmgitetaried afAhe(day ofndndomisation Indays after cell

10transplantatiofe Givraspaineaiachyoanizesd e gLl entbody Ribies Syl SE or
Rituximab were admlnlsterre}ﬁ S sm&le,agg?nts |v.£‘r71§_.on St%,ld% da(}/ 9,15, 23, 9 37, %4 51 and 58 at
the indicated ddSAFEBRSAT R TR L6 RS SoR it ¢ AR HAS LARMISE B SRR YRR days.
CyclophospharhiBeaexpvimsristirsacgore given i.v. once weekly on day 9, 15, 23, 30, 37, 44, 51 and 58
at 1525 mg/kg or 0.25 mg/kg, respectively. In the combination therapy groups, both

15 Preferably said type II anti-CD20 antibody with increased antibody dependent

cellular cytotoxicity (ADCC) is a glycoengineered, humanized B-Ly1 antibody.

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

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

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

Description of the Sequence Listing:

25 SEQID NO: 1 amino acid sequence of variable region of the heavy chain
(VH) of murine monoclonal anti-CD20 antibody B-Ly1.
SEQID NG: 2 amino acid sequence of variable region of the light chain

(VL) of murine monoclonal anti-CID20 antibody B-Lyl.
SEQ ID NO: 3-19 amino acid sequences of variable region of the heavy chain
30 (VH) of humanized B-Ly! antibodies (B-HHZ2 to B-HH9, B-
HLS8, and B-HL10 to B-HL17)
SEQ ID NO: 20 amino acid sequences of variable region of the light chain
(VL) of humanized B-Ly! antibody B-KV1



antibodies were administered 24 hours after the chemotherapeutic agents on day 10, 16, 24, 31, 38,
45, 52 and 59. Tumor growth inhibition study in vivo: On day 35 after cell transplantation, there was a
significant‘ﬁfﬁ?gp%%%l% inhibition 20 of 73%, 85%, 66%, 94% or 90% in tﬁg’g/ﬁﬁﬁ%g‘fgf@f%ﬁ rituximab,
anti-CD20 antibody B-HH6-B-KV1 GE, chemotherap combination of chemotherapy and anti-CD20
antibody or combination of chemotherapy and I’ItUXIméb respectively, compared to the control group.
At the end of the experiment, a significantly better tumor growth inhibition was observed in the
chemotherapy/gggkg 2L a&g@gdyr%§HH6 B-KV1 GE combination group as compared to the
chemotherapy/fituximab combination group. The effect of the different treatments until the end of the
study on day 64 after cell transplantation was demonstrated by the Tumor Growth Delay value (T-C,
where T is the Figdiznltime in daySyreygised dotithmorcztmyeiyt grpctmbonsd drestiobng of a
30predetermined size of 1500 %@@qtp@mmgp e g@&ay@&)ﬁﬁgda@m LARRHP tumors to

reach the same size). Results arg,shown. in followpgﬂ%lﬁ %&F%ﬁPC‘DEPZOOQ/OOlel -
0 corntr

30 - Table 3: Tumor growth deFay SPTHE PERtE groupj E:ompared I group in days Group

Compound (Dosage) T - C valuy¢af)spiRmusdhgan YBommepnd

b) comparison with a combined treatment of a type I anti-CD20

antibody (rituximab) with cyclophosphamide and vincristine
on WSU-DLCL.2 human B-Cell Non-Hodgkin-Lymphoma

10 (NHL).

Median values of tumor volume [mm®] +/- IQR plotted on the y-
axis; number of days after injection of tumor cells plotted on the
x-axis. Legend: A)Vehicle (circles ), B) cyclophosphoamide (25
mg/kg) and vincristine (0.25 mg/kg) once weekly (crosses), C)

15 rituximab (30 mg/kg) once weekly (griangles), D)
glycoengineered, humanized B-lyl (B-HH6-B-KV1 GE) (30
mg/kg) once weekly (sguaresj, E) rituximab (30 mg/kg) with
cyclophosphoamide (25 mg/kg) and vincristine (0.25 mg/kg),
once weekly (rhembuses) and F) glycoengineered, humanized B-

20 Iyl (B-HH6-B-KV1 GE) (30 mg/kg) with cyclophosphoamide
(25 mg/kg) and vincristine (0.25 mg/kg), once weekly (plus
signs).

Figure 2 Mean Fluorescence Intensity (MFI, left y-axis) of type I anti-
CD20 antibody (Cy5-rituximab = white bar) and type II anti-

25 CD20 antibody (Cy5 — glycoengineered, humanized B-Ly1 B-
HH6-B-KV1 GE = black bar) on Raji cells (ATCC-No. CCL-86)
; Ratio of the binding capacities to CD20 of type I anti-CD20
antibody (rituximab) and type II anti-CD20 antibody (B-HH6-B-
KV1 GE)} compared to rituximab (scaled on right y-axis).

30 Figure 3 a) Synergistic antitumor activity of the combined treatment of a
type Il anti-CD20 antibody with increased antibody dependent
cellular cytotoxicity (ADCC) (B-HH6-B-KV1 GE) with
doxorubicine and
b) comparison with a combined treatment of a type I anti-CD20

(V]
tn

antibody (rituximab) with doxorubucine
on RL human follicular Non Hodgkin lymphoma (NHL).



13 3 anti-CD20antibodyB-HH6-B- KV1 GE (30 mg/kg) 19 4 Cyclophoshamide (25 mg/kg) Vincristine
(0.25 mg/lg&hm 5 Céclophoshamide (25mg/kg) Vincristine (0.25mg/kg) anti-CD20 a}ntibod]yB-HH6-B-
KVI GE (3 gzﬁgﬁfjé 1éZCycIophoshamide (25 mg,/kg) Vincristine (0.25 mE%}EQ{'ﬂ%‘?ﬂ%@O mg/kg)
28 5Example 2 Determination of the ratio of the binlﬁ,'tng capacities to CD20 on Raji cells (ATCC-No.
CCL-86) of type Il anti-CD20 antibody compared to fituximab Raji cells (ATCC-No. CCL-86) were
maintained in culture in RPM1-1640 medium (PanBiotech GmbH, Cat.-No. PO4-18500) containing

10% FCS (Gibco, Cat.- 10 No. 3303064kt g iy halitre A/ AnHLadR Biibirte Bnftlyel ,GE

(glycoengineered, humanized B-Lyl anti Odét) nd rituximab were.labeled usin Mopno NHS ester
(Amersham GE Healthcare, Caﬁ}g A %f&%c%%:lggcr;&ﬁ%(ﬁ)%rg%%%]lg%gg?ﬁfgr%q%@%uctions.

Cy5-conjugated rituximab had &-eielidegartie: f Y ehsisdpine sigye Jat donoicits/Bconjugated
B-HH6-B-KV1 15 had a Iabelin%@ﬁg)qfr%@m@mwms@@@,peg antiaacht (BooRGek Y eieiermine and
compare the binding capacities and mode of poth.antibadies. binding curves titration of
Cy5-co§jugated Rituximab and"&eyeg(-lgoa%ﬁagn }e%g} BI-%| f'_l{gggq%}eieg q]vl\}g}%nézeér{?e):f?al‘t%?jg direct

immunofluorescence using the Btk d4yrhpHorhider ige ®sk {erered-88). Mean
fluorescence intensities (MEI) feitwxatez QahalyZies astk @o0-(abef {haxifial)nisnsiteekoy
Cy5-conjugated Rituximab and(rhombuses) and F) glycoengineered, humanized B-lyl (B-HH6-
B-KV1 GE) (30 mg/kg) with doxorubicine (3 mg/kg) , once

10 weekly (circles).

Figure 4 a) Synergistic antitumor activity of the combined treatment of a
type 11 anti-CD20 antibody with increased antibody dependent
cellular cytotoxicity (ADCC) (B-HH6-B-KV1 GE) with
cyclophosphamide and

15 b) comparison with a combined treatment of a type I anti-CD20
antibody (rituximab) with cyclophosphamide
on RL human follicular Non Hodgkin lymphoma (NHL).
Median values of tumor volume [mm’] +/- IQR plotted on the y-
axis; number of days after injection of tumor cells plotted on the

20 x-axis. Legend: A)Vehicle (circles ), B) cyclophosphoamide (50
meg/kg) once weekly (erosses), C)rituximab (30 mg/kg) once
weekly (#riangles), D) glycoengineered, humanized B-lyl (B-
HH6-B-KV1 GE) (30 mg/kg) once weekly (squares), E)
rituximab (30 mg/kg) with cyclophosphoamide (50 mg/kg), once

25 weekly (rhombuses) and F) glycoengineered, humanized B-lyl
(B-HH6-B-KV1 GE) (30 mg/kg) with cyclophosphoamide (50
mg/kg) , once weekly (plus signs).



Cy5-conjugated B-HI-16-B-KV1 GE, respectively. 5*105 cells per sample were WO
2009/118142PCT/EP2009/002111 -31 - stained for 30 min at 4C. Afterwar% cells were washed in
culture medfiAt ?ﬂ&?ﬁéﬁum iodide (PI) staining was used to exclude dead ¢ EnaladifdMents were
performed using the FACSArray (Becton Dickinson) Propldlum iodide (PI) was measured at Far Red
A and Cy5 at Red-A. Figure 2 shows Mean Fluoresc% ce 5Intensity (MFI) for binding at EC50 (50% of
maximal |nten5|ty) of Cy5 Iabeled B HH6 B-KV1 GE (black bar) and Cy5-labeled rituximab (white bar).
£, ieado CD20 on Raiji cells (ATCC-No. CCL-86) is calculated
according to the following ormua ~ Ratio of the binding capacities to CD20 on Raji cells
(ATCC-No. CCL-86) = 10MFI(Cy5- anti- CD20 antibody)x Cy5labeling ratio(Cy5- rituximab). MFI(Cy5-
rituximab)Cy5|dxsimgleatio(Cy5- anti- CD20 antibody) MFI(B-HH6- B - KV1 ) x Cy5labeling

ratio(Cy5 rf]itUXimﬁB}tMFdEGxﬁvfﬁﬂﬁﬂaﬁM‘ﬁ@i&b@ﬁﬂﬁdﬂi@(B tyipkl 6F ammm)omm&@ =--=v.44+
433 2.0_Thus B-HHG6-B-KV1 ical type, Il ant ginding
capacit comparlé crﬁ%%?l?n ml >?y dep? g it %%18?;3 |V|ty %%d@@ﬁ?t eatm ent of a type
anti-CD20 antide¥y fvh mﬂﬁesx@amméﬁéﬁéeﬂ%ﬂmﬁ? cytotoxicity (ADCC) (B-11116-BKV1

GE) with doxorubicine. Test agents: 20Type Il anti-CD20 antibody B-HH6-B-KV1 GE (= humanized
B-Lyl , glycoengiestergehB:1-1H6-B-KVI, see WO 2005/044859 and WO 2007/031875) was provided

as stock Stoll;]tic;fyge—%g alrgam Gl %\ag Sd@mﬁmswzer@ad Anthosiuuger palyded
istidine, trehalose and po 0 0 rQpti from stoc
for prior |nJect|&}¥°% %m@%ed b%// %al%n %%%%Efl?d a'gcp %%%}h}&ﬁ%%

2009/118142P @EE PRO09fd0 2E] stock  solution (c~—94 mg/ml) from GlycArt, Schlieren,
Switzerland. Antibody buffer included histidine, trehalose and polysorbate 20.

Antibody solution was diluted appropriately in PBS from stock for prior injections.
Rituximab was provided by Hoffmann La Roche, Basel.

Cyclophposphamide and vincristine were purchased as clinical formulation from
15 Baxter Oncology GmbH, Halle, Germany or medac, Gesellschaft fiic kiinische
Spezialpriparate mbH, Hamburg, Germany, respectively. Dilution was adjusted

from reconstituted stock solution.

Cell lines and culture conditions:

WSU-DLCLZ human Non-Hodgkin-Lymphoma (NHL) cells were kindly provided
20 from Hoffmann-La Roche, Inc., Nutley, NJ, USA. The tumor cell line was

routinely cultured in RPMI medium (PAA, Laboratories, Austria) supplemented

with 10% fetal bovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine,

at 37°C in a water-saturated atmosphere at 5% CO,. Passage 4 was used for

transplantation. Cells were co-injected with Matrigel.

25 Animals:
Female SCID beige mice; age 7-8 weeks at arrival (purchased from Charles River,
Sulzfeld, Germany) were maintained under specific-pathogen-free condition with
daily cycles of 12 h light /12 h darkness according to committed guidelines (GV-
Solas; Felasa; TierschG). Experimental study protocol was reviewed and approved
30 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.



- 32 - Doxorubicine was purchased as clinical formulation from Hexal, Holzkirchen, Germany. Dilution

is adjusted from reconstituted stock solution. Cell lines and culture conditig %:&%%h n follicular Non
Hodgkin IMHW&I%‘WS were kindly provided from Dr. 5 Charles Dumonte?, i g&@é{)‘ Lyon,
France. The tumor cell line was routinely cultured in RPMI medium (PAA, Laboratories, Austria)
supplemented with 10% fetal bovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine, at 37C
in a water-saturated atmosphere at 5% CO2. Passage 2 was used for transplantation. Animals:

10Female SCIR heigeHGR; 308b4-8 yeesksnat arsival (Ruashasegram Ghaes Rineridsulzield,

Germany) WerT, maintained under specific-pathogen-free condition with daily cycles of 12 h light 112 h
darkness acco

ﬁmﬂ% committed guidelines (GVSolas; Felasa; TierschG). Experimental study protocol
was reviewed and approved by local government. After arrival animals were maintained in the
quarantine pariPRige¥HEEanimal facility for one week to get accustomed to new environment and for
observation. Cotimadsisvaealtommotidaridglwabcatidcabutyarptegulant adise Giet fodbdidPenseimi Kliba

3337) and water(geldiiey pid ok RIS IRYIERH AL i MoRio g ROBN AR ICig controlled

daily for clinical symptoms and detection gf ‘adverse effectls. For monitoriﬁjg%&hﬁ%u rﬁ)‘)ut the experiment
body weight of SHHHRFE A ATEntEaRN AR AETE NI HRH BFISHIRYe aga ee§sa[ﬁ8rd by
caliper after stagagngl reatment of animals: 25Animal treatment started at the day of randomisation 14
days after cell transplantation. Glycoengineered, humanized type Il anti-CD20 antibody B-H1-16- B-KV
1 GE or Rituximaampnaeminisiaied as single agents i.v. q7d on study day 14, 21, 28 , 36and 42 at

the indicated dosage O OMANO 4A%MaKeheT N6 COUPSRRNMAGNENIC'S Wasadmyustzigp on the
same days as well as Doxorubicin 30 whicth was given 1.v. once weekl| 63 mgg(% n glgglgcombination
therapygroupst aSRrIRERPWEY SOFRFRGERSY W%ée%é%%ﬁlﬁﬁﬁ; ARONRTES at 3
mg/kg and RituBHKad WS @dRitnistarbdware crceinveekly on thiglsaapentiaye. af780cmatkdyiniakie
combraton hqap o5 BORATHESE HERLDIRRA L 0Dl P
activity of combined treafment type Il anti- antibo -B- an
CyclophospharfiftiE TR "ﬁﬂ_vfg‘ﬂ%?]\é?af’@@ﬁéﬁ%%? ?%qus‘é%ﬁ-éﬁ'ocg'ﬁtiﬁ%lha‘)f ﬁ‘ﬁﬂgéﬁbl GE (=
humanized B-Lyincristine were given i.v. once weekly on day 9, 15, 23, 30, 37, 44, 51 and 58 at

15 25 mg/kg or 0.25 mg/kg, respectively. In the combination therapy groups, both

antibodies were administered 24 hours after the chemotherapeutic agents on day

10, 16, 24, 31, 38, 45, 52 and 59.

Tumor growth inhibition study in vive:
On day 35 after cell transplantation, there was a significant tumor growth inhibition
20 of 73%, 85%, 66%, 94% or 90% in the animals given rituximab, anti-CD20
antibody B-HH6-B-KV1 GE, chemotherapy, combination of chemotherapy and
anti-CD20 antibody or combination of chemotherapy and rituximab, respectively,
compared to the control group. At the end of the experiment, a significantly better
tumor growth inhibition was observed in the chemotherapy/anti-CD20 antibody B-
25 HH6-B-KV1 GE combination group as compared to the chemotherapy/rituximab
combination group.

The effect of the different treatments until the end of the study on day 64 after cell
transplantation was demonstrated by the Tumor Growth Delay value (T-C, where T
is the median time in days required for the treatment group tumors to reach a
30 predetermined size of 1500 mm?®, and C is the median time in days for the control

group tumors to reach the same size). Results are shown in following table:



glycoengineered B-HH6-B-KV1, see WO 2005/044859 and WO 2007/031875) was provided as stock
solution (c=9.4 mg/me from GlycArt, Schlieren, Switzerland. Antibody buffer included histidine,
trehalose %%B?Mﬁﬁate 20. Antibody solution was diluted appropriateIygﬁgﬁg(wgfﬁ]ﬁﬁ&k for prior
injections. 10Type | anti-CD20 antibody Rituximab was provided as stock solution (c=10 mg/ml) from
Hoffmann La Roche, Basel, Switzerland. Buffer contiins polysorbat 80, Sodiumchloride and
Sodiumcitrat. Cyclophposphamide was purchased as clinical formulation from Baxter Oncology GmbH,
Halle, Germany or medac, Gesellschaft fir klinischg,gpezialpraparate 15mbH, Hamburg, Germany,
respectively. Dilution was adjusted from recqn ti]ﬁ'&?ﬁck s(%utiont. Cell lines and culture conditions:
The RL human follicular Non H dﬁﬂﬂ{%ﬁfﬂ%ra%%ﬁ’ﬁi &8s m‘leé'ly%rlﬂﬁﬁsed in RPM1 1640 medium
supplemented with 10% fetal calf sergmpartditisiotice! Rroppd@daysw in suspension and form
clusters. Exponential growing cells were injected subcutaneously in SCID mice Animals:  Animals
used were 6-week old fgmales, SC1D mice, provided by Charles Rivel (L' Arbraiske ; France) with
IPSOS status. Animals Wefetbused aPTBBREBhENEIEPShefore inje:@g&g)f RL cells. Cages contained

5 animals. Monitoring: Arimais-were-controlted-daity-for-clintcal-symptomsand-detection of adverse
effects. For monitoring thpoughout the e¥perisBeRnAagY Myeight of animals was documented two times

weekly and tumor volume-was-measured-by-caliper-after30staging-Study-exelusign criteria for
animals were described a3nd approveanbyiha cﬁlt@ﬁé@rirﬁeﬁﬂéﬁ%ﬂn% Committe¢. - 34 - Treatment
of animals: KV1 GE (30 mg/kg)
4 Cyclophoshamide (25 mg/kg) 14
Vineristine (0.25 mg/kg)

Cyclophoshamide (25mg/kg)
Vincristine (0.25mg/kg)
anti-CD20 antibody B-HH6-B-
KV1 GE (30mg/kg)
Cyclophoshamide (25 mg/kg)

6 Vincristine (0.25 mg/kg) 28
Rituximab (30 mg/kg)

5 Example 2
Determination of the ratio of the binding capacities te CD20 on Raji cells

(ATCC-Ne. CCL-86) of type II anti-CD20 antibody compared to rituximab

Raiji cells (ATCC-No. CCL-86) were maintained in culture in RPMI-1640 medium
(PanBiotech GmbH, Cat.-No. PO4-18500) containing 10% FCS (Gibeo, Cat.-
10 No0.10500-064). The type II anti-CD20 antibody B-HH6-B-KV1 GE
(glycoengineered, humanized B-Lyl antibody ) and rituximab were labeled using
Cy5 Mono NHS ester (Amersham GE Healthcare, Catalogue No. PA15101)
according to the manufacturer’s instructions. Cy5-conjugated rituximab had a
labeling ratio of 2.0 molecules Cy5 per antibody. Cy5S-conjugated B-HH6-B-KV1
15 had a labeling ratio of 2.2 molecules CyS5 per antibody. In order to determine and
compare the binding capacities and mode of both antibodies, binding curves (by
titration of Cy5-conjugated Rituximab and Cy5-conjugated B-HH6-B-KV1 GE)
were generated by direct immunofluorescence using the Burkitt’s lymphoma cell
line Raji (ATCC-No. CCL-86). Mean fluorescence intensities (MFI) for were
20 analyzed as EC50 (50% of maximal intensity) for Cy5-conjugated Rituximab and
Cy5-conjugated B-HHG6-B-KV1 GE, respectively. 5¥105 cells per sample were



Treatment started 31 days after cell transplantation at randomisation. Humanized type Il anti-CD20
antibody B-H1-16-B-KVI GE, vehicle or rituximab were given i.v. once weekly to animals at a dosage
of 30 mg/léap(m%?/ 3P148 45 and 52). 5Cyclophosphamide was injected of qﬁfémgé%%mga% at a dose of
50 mg/kg. The antibody dilutions were prepared freshly from stock before use. Tumor growth inhibition
study in vivo: On day 66 after cell transplantation, théle was a significant tumor growth inhibition of
54%, 85% or 91% in the animals given the combinations of Rituximab and 10 Cyclophosphamide,

anti-CD20 antigpely. B-Fl- 1 Bsty L Gls @nd Riwdmab Qi_nir&D 40 gy Bt G, GE and
cyclophosphamide. Thus, the combination treatmﬁeﬂg{t}%f %r%g%%f?%@ntl ody. B-HH6-B-KV1 GE and

cyclophospharif@ e diie hE SANS SrATd if& Fe%ﬁﬁfwts were
cyclophosphanpigiéoatosik 1sid§ {RatetCiairas (Bistoof Ritjpestimnfrepdtuantisivdy (Fith wayeased
apt(i:b[;agg depeQH&J&EF&{'lﬁ'@i?_ﬁﬁﬁ@ﬁﬂ%ﬁ@??hf%éh%m@E‘gﬁf}&@rﬁ;}@fv’é maip@mmésf%f&e t(rje?tment
0 expressing ca n combination one or more chemotherapeutic.agents.selected from
the groap consf&ﬁ\%@f%bpﬁ&%ﬁgﬁggé%@Egr@r% %ﬁl%&%aru%‘:i&%%&éhoaﬁg t%?ébee el% %ﬁat said
type Il anti-CD20HnBOSN iSE gNadkebriined &a hinvripizatBmeD Aliisdarand the treatment with the

type Il anti-CD20 antibody is in combination a) with cyclophosphamide and vincristine, b) with
doxorubicine, cJweiihteycdphdspbandiegdppycioghesphaticke RapcaBiid 806 doxoribickfe. 2. Use

according to claim, i ¢harRaesizeRm it 8w rsXREgSSINg cancer is a B-Cell Non-Hodgkin's

lymphoma (NEIL). 3. Use according to any one of €laims 1 to 2, characterized in that one additional

corticosteroid is tofpgiadministerathg capacities to CD20 SERQUENGEATSTNG €3d03§), Hoffmann-La
Roche AG <120> Combination therapy of a type Il anti-0020 antibody with increased antibody

depen?gnt cellular l@g?{ ))(/ISCJ %n({b-\ %Sgé ;&‘n 00>d)2/)i858 Cy5labeling ratio{Cy5- rituximab)
MFI(Cy5- rituximab) Cy5labeling ratio(Cy5- anti - CD20 antibody)

_MFI(B-HH6-B-KV1) g CyS5labeling ratio(CyS5- rituximab)
MFI{Cy5-rituximab)  Cy5labeling ratio(B- HH6-B-KV1)

Thus B-HH6-B-KV1 GE as a typical type I anti-CD20 antibody shows reduces

binding capacity compared to rituximab.

15 Example
Antitumor activity of combined treatment of a type II anti-CD20 antibody
with increased antibody dependent celiular cytotoxicity (ADCC) (B-HH6-B-
KV1 GE) with doxorubicine.

Test agents:

20 Type Il anti-CD20 antibody B-HH6-B-KV1 GE (= humanized B-Lyl,
glycoengineered B-HH6-B-KV1, see WO 2005/044859 and WO 2007/031875)
was provided as stock solution (c=9.4 mg/ml) from GlycArt, Schlieren,
Switzerland. Antibody buffer included histidine, trehalose and polysorbate 20.
Antibody solution was diluted appropriately in PBS from stock for prior injections.

25 Rituximab was provided by Hoffmann La Roche, Basel.



<150> 08005554.4 <151> 2008-03-25 <150> 08007172.3 <151> 2008-04-11 <160> 20 <170>
Patentin version 3.2 <210> 1 <211> 112 <212> PRT <213> Mus sp. <220> <221> MISC REATURE
<223> amiiB %\%agéhﬁence of variable region of the heavy chain (VH) of Thd e Widhbidnal
anti-0020 antibody B-Ly1 <400> 1 Gly Pro Giu Leu Val Lys Pro Gly Ala Set Val Lys lle Ser Cys Lys
151015 Ala Ser Gly Tyr Ala Phe Ser Tyr Set Trp MefAsn Trp Val Lys Leu 202530 Arg Pro Gly Gin Gly
Len Glu Trp lle Gly Arg lle Phe Pro Gly Asp 354045 Gly Asp Thr Asp Tyr Asn Gly Lys Phe Lys Gly Lys

Ala Thr Leu ThySQS560.AI8 AsP byscRaleeisAsinlil AbthyiaMet Gk sckhr, SeblkeitcHen 65707580

Ser Val Asp Seé Ala Val gﬁr Leu ga,Ala Arg Asn Val Phe As I)é

ermany. Dilution is adjusted ffom reconstitufed stock solution.

Cell lines and culture conditions:

RL human follicular Non Hodgkin lymphoma cells were kindly provided from Dr.
5 Charles Dumontet, INSERM 590, Lyon, France. The tumor cell line was routinely

cultured in RPMI medium (PAA, Laboratories, Austria) supplemented with 10%

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

a water-saturated atmosphere at 5% CO2. Passage 2 was used for transplantation.

Animals:

10 Female SCID beige mice; age 7-8 weeks at arrival (purchased from Charles River,
Sulzfeld, Germany) were maintained under specific-pathogen-free condition with
daily cycles of 12 h light /12 h darkness according to committed guidelines (GV-
Solas; Felasa; TierschG). Experimental study protocol was reviewed and approved
by local government. After arrival animals were maintained in the quarantine part

15 of the animal facility for one week to get accustomed to new environment and for
observation. Continuous health monitoring was carried out on regular basts. Diet
food (Provimi Kliba 3337) and water (acidified pH 2.5-3) were provided ad
libitum.

Monitoring:

20 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 afier

staging.

Treatment of animals:

25 Animal treatment started at the day of randomisation 14 days after cell
transplantation. Glycoengineered, humanized type II anti-CD20 antibody B-HH6-
B-KV1 GE or Rituximab were administered as single agents 1.v. g7d on study day
14, 21, 28 , 36and 42 at the indicated dosage of 30 mg/kg or 60 mgkg. The
corresponding vehicle was administered on the same days as well as Doxorubicin

30 which was given i.v. once weekly at 3 mg/kg. In the combination therapy groups,
doxorubicin was administered i.v. once weekly on day 15, 22, 29, 37 and 43 at 3
mg/kg and Rituximab was administered i.v. once weekly on the same days at 30
mg/kg in the combination therapy group.



859095 Tyr Trp Len Val Tyr Trp Gly Gin Giy Thr Leu Val Thr Val Ser Ala 100105110 - 2 - <210> 2

<211> 103 <212> PAT <213> Mus sp. <220> <221> MISC_FEATURE <223>

. .amino acid sequence of
variable ré@%ﬁﬂcq?mgll‘féht chain (Vi) of murine monoclonal anti-0020 antikggg§h%?ﬂ§%0§§%> 2 Asn Pro

Val Thr Leu Gly Thr Her Ala Ser lle Ser Cys Arg Ser, %er 510 Lys Ser Leu Leu
Tyr Leu Tyr Trp Tyr Leu 202530 Gin Lys Pro Gly Gin 5

His Ser Asn Gly lle Thr

er Pro Gin Leu Leu lle Tyr Gin Met Ser Asn

354045 Leu Val Ser Gly Val Pro Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr 505560 Asp Phe Thr Leu
Arg lle Ser Ar%@%@a Glu Asp Val Gly Val 65707580 Tyr Tyr Cys Ala Gin Asn Leu Glu Leu Pro

Tyr T
yr ThrPhe G Xntl}/u?anSasc%?v%tsy of combined treatment of a type Il anti-CD20

antibody (B-

10

i5

20

25

30

HH6-B-KV1 GE) and Cyclophosphamide in the RL cell line.

Test agents:

Type I anti-CD20 antibody B-HH6-B-KV1 GE (= humanized B-Lyl,
glycoengineered B-HH6-B-KV1, see WO 2005/044859 and WO 2007/031875)
was provided as stock solution (=94 mg/ml) from GlycArt, Schlieren,
Switzerland. Antibody buffer included histidine, trehalose and polysorbate 20.
Antibody solution was diluted appropriately in PBS from stock for prior injections.

Type I anti-CD20 antibody Rituximab was provided as stock solution (¢=10
mg/ml) from Hoffmann La Roche, Basel, Switzerland. Buffer contains polysorbat
80, Sodiumchloride and Sodiumcitrat.

Cyclophposphamide was purchased as clinical formulation from Baxter Oncology
GmbH, Halle, Germany or medac, Gesellschaft fiir klinische Spezialpriiparate
mbH, Hamburg, Germany, respectively. Dilution was adjusted from reconstituted

stock solution.

Cell lines and culture conditions:

The RL human follicular Non Hodgkin lymphoma cell line is routinely cultured in
RPMI 1640 medium supplemented with 10% fetal calf serum and antibiotics. RL
cells grow in suspension and form clusters. Exponential growing cells were

injected subcutaneously in SCID muce.

Animals:
Animals used were 6-week old females, SCID mice, provided by Charles River
(L’ Arbresle, France) with IPSOS status. Animals were housed at least one week

before injection of RL cells. Cages contained 5 animals.

Monitering:

Animals were controlied daily for clinical symptoms and detection of adverse
effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after
staging. Study exclusion criteria for animals were described and approved by the
local Experimental Animal Committee.



Thr Lys Leu Glu lle Lys Arg 100 <210> 3 <211> 119 <212> PRT <213> Atrtificial <220> <223> amino
acid sequences of variable region of the heavy chain (VH) of humanized B-Lyl antibodﬁ/ (B-HH2)
<400> 3 CIFAAPEIRHE val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 15 THAE AR Lys Val Ser
Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser 20253Q - 3 - Trp Met Asn Trp Val Arg Gin Ala Pro Gly
Gin Gly Leu Glu Trp Met 354045 Gly Arg lle Phe Pfé@y 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,Glldhsk ThaaMal Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu
val Tyr Trp GlyT?égﬁg%tlsotgr]igc? J3:l10days after cell transplantation at randomisation. Humanized

type 1I anti-CD20 antibody B-HH6-B-KV1 GE, vehicle or rituximab were given

1.v. once weekly to animals at a dosage of 30 mg/kg, (day 31, 38, 45 and 52).

5 Cyclophosphamide was injected on the same days at a dose of 50 mg/kg. The

antibody dilutions were prepared freshly from stock before use.

Tumor growth inhibition study in vivo:
On day 66 after cell transplantation, there was a signficant tumor growth inhibition
of 54%, 85% or 91% in the animals given the combinations of Rituximab and
10 Cyclophosphamide, anti-CD20 antibody B-HH6-B-KV1 GE and Rituximab or
anti-CD20 antibody B-HH6-B-KV1 GE and cyclophosphamide. Thus, the
combination treatment of anti-CD20 antibody B-HH6-B-KV1 GE and
cyclophosphamide yielded the best anfitumor activity compared to the treatment
with cyclophosphamide alone.



Thr Leu Val Thr Val Ser Ser 115 <210> 4 <211> 119 <212> PRT <213> Artificial <220> <223> amino
acid sequences of variable region of the heavy chain. (VH) of humanized 2-Ly1 antibody (B-14143)
<400> 4 GIn Val Gin Leu Val Gin Ser Gly Ala Giu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser
Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser 202%5 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 Thii§er(ihndda Tyr 65707580 Met Glu Leu Ser Ser Leu
Arg Ser Glu Asp Thr Ala Val Tyr Leu Cys 859095 -4 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr

Trp Gly Gin Gly 100405110.d ke val ThoMel a8l i28€abdPantibody dependent cellular

cytotaxicity (ADCC) for the manufacture of a medicament for the treatment of CD20
expressing cancer in combination with one or more chemotherapeutic agents selected
from the group consisting of cyclophosphamide, vincristine and doxorubicine,
characterized in that said type Il anti-CD20 antibody is a glycoengineered, humanized B-
Ly1 antibody, and the treatment with the type Il anti-CD20 antibody is in combination
a) with cyclophosphamide and vincristine,

by with doxorubicine,

¢) with eyclophosphamide,

dy cyclophosphamide, vineristine and doxorubicine.

2. Use according to claim 1, characterized in that the CD20 expressing cancer is a B-Cell

Non-Hodgkin’s lymphoma (NHL).

3. Use according to any one of claims 1 to 2, characterized in that one additional

corticosteroid is to be administered.



<210> 5 <211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of variable region
of the heavy chain (VB.) of humanized B-Lyl antibody (B-HH4) <400> 5 Gin Val Gin Leu Val GIn Ser
Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Ala Phe Ser
Tyr Ser 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 Ser Thr Ala Tyr 65VO7580 Met Glu Leu Ser Ser Leu Arg Ser Giu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Asn Val Phe Aéﬁ%fwﬁr%ﬁtﬁ Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val
Thr Val.Sep Ser:11p 52105.6,52%1>,119-<212> PAT <213> Artificial -5-

<120> Combination therapy of a type IT antli-CD20 antibody with
increased antibody dependent cellular cytotoxicity (ADCC)

<130> 24858

<150> 08005554.4
<ibli» 2008-03-Z5

<150> 08007172.3
<151> 2008-04-11

<lsC> 20
<170> PatentIn versicn 3.2

<210> 1
<211> 112
«<212>» PRT
<213> Mus sp.

<220

<221» MISC FEATURE

<223> amine acid seguence of varlable regilon of the heavy chain (VH) of
murine monoclonal anti-CDZ0 antibody B-Lyl

<400> 1

Gly Pro Glu Leu Val Lys Pro Gly Ala Sexr 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 Gln Gly Leu Glu Trp Ile Gly Arg Ile Phe Pro Gly Asp

B

35 40 45

Gly Zsp Thr Asp Tyr Asn Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr

50 55 60

€51
O
o

2ls Asp Lys Ser Asn Thr Ala Tyr Met Gln Leu Thr Ser Leu Thr
65 70 75 80

¥
Ser Val Asp Ser Als Val Tyr Leu Cys Ala Arg Asn Val Phe Asp Gly
85 90 95

Tyr Trp Leu Val Tyr Trp Gly Gln Gly Thr Lew Val Thr Val Ser Ala
166 105 110



<223> amino acid sequences of variable region of the heavy chain (VH) of humanized E-Ly1 antibody
(8-HH5) <400> 6 Gin Val Gin Leu Val Gin Ser Gly Ala Giu Val Lys Lys Pro Gly-Ser 151015 Ser Val Lys
Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser 202530 Trp Met Ser Trp Val Arg Gin Ala Pro Gly
Gin Gly Leu Glu Trp Met 354045 Giy Arg lle Phe Rro 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 8590 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu
Val Tyr<1;rl >C‘slyzGin Gly 100105110 Thr Lau Val Thr Val Ser Ser 115 <210> 7 <211> 119 <212> PRT
<213> Astificial 220> <223> amino acid sequences of variable region of the heavy chain (PH) of

humanizetzB-Lykantibody (3-HH6) <400> 7 GIn Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro
Gly Ser<z13> Mus sp.

<220>

<221> MISC FEATURE

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

<400> 2
Asn Pro Val Thr Leu Gly Thr Ser Ala Ser Ile Ser Cys Arg Ser 3erx

i 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 Gln Ser Pro Glm Leu Leu Ile Tyr Gln Met Ser Asn
35 4G 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 Tle 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 90 95

Thr Lys Leu Glu Ile Lys Arg
100

<210> 3
<211> 11%
<212> PRT

<213> Artificial

<220>

«223> amince acid sequences of variable regicon of the heavy chain (VH]}
of humanized B-Lyl antibody (B-HHZ)

<400> 3

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



151015 Ser Val Lys Val Ser Cys Lys Ala Ser Giy Tyr Ala Phe Ser Tyr Ser 202530 Trp lle Asn Trp Val
Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045-- 6:- 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 Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 8
<211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of variable region of the
heavy chain (VP) of humanized 3-Ly1l antibody (B-HH7) <400> 8 GIn Val GIn Leu Val GIn Ser Gly Ala

Gin ValLys lys Rrg,GlySer 151015 :Sek Vald.ys Mal Ser Cys Lys:Ala.SerGly-Tyr Ala Phe Ser Tyr Ser
35 40 45

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

Lys Gly Arg Val Thr Tle 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
g5 90 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leuw Val Tyr Trp &ily Gln CGly
100 1065

—
[
o

Thr Leu Val Thr Val Ser Ser

115
<Z1G> 4
<z21l> 119
<212> PRT

<213>» Artificial

<220>
<223> aminc acid sequences of variable region of the heavy chaln (VH)
of humanized B-Lyl antibody (B-HHE3)

<400> 4

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 Asn Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
a5 40 45

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

0
i
het

Lys Gly Arg val Thr Tle Thr RAla Asp Lys Ser Thr Ser Thr Ala Tyr
63 70 75 80

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



202530 Trp lle Ser Trp Val Arg Gin Ala Pro Gly Gin 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 Val Thr lle Thr Ala Asp Lys Ser Thr
~Ser Thr Ala Tyr 65707580 Met Gin Len Ser Ser Len Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr4Trp Gly Gin Gly 100105110 - 7 - Thr Lela Val Thr
Val Ser Ser 115 <210> 9 <211> 119 <212> PRT <213> Atrtificial <220> <223> amino acid sequences
of variable region of the heavy chain (VP) of humanized 3-Ly1 antibody (B-HH8) <400> 9 GIn Val Gin
Leu Val Gin Ser Giy Ala Glu Val Lys Lys Pro Gly Ala. 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly

Tyr1TWﬁ?Qeﬁ¥QrﬁEﬂ'ﬁﬁﬂ'%@g5ﬁgb Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 5
<Z11> 119
<212> PRT

<P213>» Artificial

<2Z0>
<223> aminc acid sequences of variable regilcon of the heavy chain (VE)
of humanized B-Lyl antibody (B-HH4)

<400> 5

Gin Val Gln Leuw Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 190 i5

Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Rla 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 14,

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 Giuv Asp Thr Ala Val Tyr Tyr Cys
85 20 95

Ala Arg Rsn Val Phe Asp Gly Tyr Trxp Leu Val Tyr Trp Gl
100 165 1

[l

Thr Leu Val Thr Val Ser Ser
115

<Z10> 6

<211> 119

<212> PRT

<213>» Artificial

<220



Trp Met Asn Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Giu Trp Met 354045 Gly Arg lle Phe Pro Gly Asp
Gly Asp Thr Aso 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 Leu Val Tyr Trp Gly{Gbn Gly 100105110 Thr Leu Val Thr Val Ser Ser
115 <210> 10 <211> 119 <212> PAT <213> Artificial <220> <223> amino acid sequences of variable
region c<)f the heavy chain (\éP) 8;‘ rzjueman_ized Bél%leangb{)d %3-IE|H9)h _a%z} GLn Ylal %!In Leo Val Gin Ser
Gly Ala“Gid Vaffy§iys Eré) ) Gl Al :Lgi_i@r;zg?e(r}a_ {i_)y% al Ser CySLHEAR SEr GIY Tyr Thr Phe Ser
Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Arg lle
Phe Pra43h:Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

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
20 25 30

Trp Met Ser Trp Vali Arg Gin Ala Pro Gln Glv Leu Glu Trp Met
35 40 45

9]
?‘._J
b

Giy 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
100

Leu Val Tyr Trp Gly Gln Gly
110

s
< K
g

Thr Leu Val Thr Val 3Ser Ser

115
<210> 7
<Z21il>» 119
<212» PRT

<213> Artificial

<220

<223> amino acid seguences of variable reglon of the heavy chain (VH)
of humanized B-Ly1l antiboedy (B-HHE&}

<400> 7

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

1 5 10 i

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

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



505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser
Ser Leo Arg Ser Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leo
Val Tyr Trp Gly Gin Gly 100105110 Thr Leo Val Thr Val Ser Ser 115 <210> 11 <211> 119 <212> PAT
<213> Artificial <220> <223> amino acid sequenggs of variable region of the heavy chain (VH) of
humanized B-Lyl antibody (B-HL8) <400> 11 Glu Val Gin Leo Val Glu Ser Gly Gly Gly Leo Val Lys Pro
Gly Gly 151015 Ser Leo Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser 202530 Trp Met
Asn Trp.Val.Arg Gin Ala Bro Gly. Lys Gly, Lep Glu,Trp, Val 354045 Gly, Arg.lle.Rhe Pro Gly Asp Gly Asp
Thr Asp ﬁrﬁsn ny Lys Phe 50%%@8 - 9'- Lys Gly Arg Vab Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala
Tyr.

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

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

&la Arg Asn Val Phe Rsp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
100 105 119

Thr Leu Val Thr Val Ser Ser

115
<210> 8
<211>»> 119
<212> PRT

<213> Artificial

<220>

<223> amino acid seguences of variable regicon of the heavy chain (VH)
of humanized B-Lyl antibody (B-HHT)

<400> 8

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

P

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

Trp Ile Ser Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met

Giv Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

Lys Gly Arg val Thr Ile Thr Ala hsp Lys Ser Thr Ser Thy Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Seyx Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 95

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



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 Leu Val Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210>
12 <211> 119 <212> PAT <213> Atrtificial <220> <223> amino acid sequences of variable region of
the heavy chain (VIA) of humanized 8-Ly1 antibady_(3-HL10) <400> 12 Glu Val Gin Leu Val Giu Ser
Gly Gly Gly Leu Val Lys Pro Gly Gly 51015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser
Tyr Ser 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Val 354045 Gly Arg lle

Phe Pr(}}glyLégvaiy@gp‘;I;llr Asp Tyr Asn Gly Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp
Lys Ser Thr Ser Thy Ala Tyr 65707580

<210> 9
<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-HHEB)

<400> S

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

1 5 10 1

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 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
=0 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 740 75 80

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

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
<21i0> 10
<21il> 119
<21Z> PRT

<213> Artificial

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

<400> 10



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 -10- <210> 13
<211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of variable region of the
heavy chain (VH) of humanized B-Lyl antibody (BHill) <400> 13 Gin Val Gin Leu Val Glu Ser Gly Gly
Gly Leu Val Lys Pro Gly Gly 51015 Ser Leu Avg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
202530@Trp Met Asn TrB Val Arg Gin Alg Pro_Gly LysVGIyIIJ_eu Glu Trp Val 354045 Gly Arg lle Phe Pro
Gly Asp, Ely AspThr ASp ﬁ/r ,&fsn GV Lye'Phe 56§%G@tysyélv5ﬁrg {/}alc‘l‘ﬁ’r 1I6°Thr Ala Asp Lys Ser Thr
Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glo Asp Thr Ala Val Tyr Tyr Cys 859095

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

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

Gly Arg Tle Phe Pro &ly 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 Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
g5 90 95

&la Arg Asn Val Phe Asp Giy Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 163 110

Thr Leu Val Thr Val Ser Ser

115
<210> 11
<211> 119

<212>» PRT
<213> Artificial

<220>

<223> amino acid seguences of variable region of the heavy chain (VH)
of humanized B-Lyl antiboedy (B~HLS)

<400> 11

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

y Gly

=0

A

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

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

Gly Arg Tle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 &0



Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly 100105110 Thy Leu Val Thr Val Ser
Per 115 <210> 14 <211> 119 <212> PRT <213> Atrtificial <220> <223> amino acid sequences of
variable region of the heavy chain (VH) of humanized 13-Ly1 antibody (B-HL12) <400> 14 Glu Val Gin
Len Val Glu Ser Gly Ala Gly Leu Val Lys Pro Gly ély 51015 11 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 As s Qer Thr Ser Thr Ala Tyr 65707580 Met
Glu Le@SerG é%rAfguVR%Lg §1§{r @% ,@6 (?,&Tapvg?isfy%f%# gﬁ/g §L59'gr§5 %ﬁ g%fg Asn Val Phe Asp Gly
Tyr Trp Leu Val Tyr Trp Gly GIn Gly 100105110 Thr Leu Val Thr Val Ser Ser 115

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
8BS 90 95

Ala BArg Zsn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser 3er

115
<218> 12
<21i» 119

<212>» PRT
<213> Artificial

<220>

<223> amino acid sequences of variable region of the heavy chain {(VH)
of humanized B-Lyl antibody (B-HL1C)

<400> 12

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

y Gly

=G

[ S0 S

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ber Tyr Se
20 25 30

b

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

Gly Arg Ile Phe Pro Gly Zsp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 35 60

Lys Gly BArg 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 a0 25

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 i0% 110

Thr Leu Val Thr Val Ser Ser



<210> 15 <211> 119 <212> PRT <213> Artificial <220> <223> amino acid sequences of variable
region ef the heavy chain (VP) of humanized B-Lyl antibody (B-HL13) <400> 15 Glu Val Gin Leo Val
Glu Ser Gly Gly Gly Val Val Lys Pro Gly Gly 151015 Ser Leo Arg Leo Ser Cys Ala Ala Ser Gly Phe Thr
Phe Ser Tyr Ser 202530 lop Met ken Trp Val Arg;@in Ala Pro Gly Lys Giy Leo 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 - 12 - 859095 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu
GIyL@n Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 16 <211> 119 <212> PRT

<213> Aﬁl g|alg~/p§20> <223> amino acid sequences of variable region of the heavy chain (VP) of
humanized: 3-Lyi-amtibogdy (B-HL14)

Val Tyr/'g

<220>
<223>

<400>

amino acid sequences of variable region of the heavy chailn

of humanized B-Lyl antibody

13

Gln Val Gln Leu Val

1

Ser

Trp

Gly

Lys

65

Met

Ala

Thr

Leu

Met

Arg

50

Gly

Glu

Arg

Leu

<Z210>

<211

>

<212>
<213>

<z220>
<223

<400>

Arg Leu Serx
20

Asn Trp Val

Ile Phe Pro

Arg Val Thr

ey Ser Serx
85

Asn Val Phe
100

Val Thr Val
115

14

115

EPRT
Aroificial

amino acid seguences of variable region of the heavy chain

Cys

Arg

Gly

Leu

Asp

Ser

Ser

Ala

Asp
55

Thr

Gly

Ser

(B-HL11)

Gly Gily Gly Leu

Ala

v Ala E

40

Gly

Ala

Ser

Tyr

Ser
25

Asp

ASpE

Glu

105

of humanized B-Lyl antibody

14

Glu Val Gln Leu Val Glu Ser Gly Ala

1

3

Ser Leu Arg Leu Ber Cys Ala Ala Ser

10

Gly

Gily

Thr

Asp

Leu

Phe

Lys

Ser

75

Thr

Val

(B-HL12)

Val

Thr

Gly I

Tyr
&0

Tyx

Lys

Phe

Asn

Ser

Val

Pro

Ser

30

Gly

Thr

.

Gly
110

Gly
15

Tyx

u Trp

Lys

Ala

Gly

Val

Phe

r Cys

Gly

Gly Lew Val Lys Pro Gly Gly

10

15

Gly Phe Thr Phe Ser Tyr Ser

(VH)

{(VH)



<400> 16 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Len Lys Lys Pro Gly Gly 51015 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 Gly
Lys Gly Leu Giu 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 657075BO 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 100105110 Thr Leu Val Thr Val Ser Ser 115 <§ 0> 17 <211> 119 <212> PAT
<213> Artificial - 13-"€220> <223> amino &cid 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 Sly Sly Sly Leu Val Lys

Pro Slyiser®d0ksn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 4Q 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Rsn Gly Lys Phe
50 55 &0

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

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

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

Thr Leu Val Thr Val Ser Ser
1i5

<210> 1&

<211> 119

<212> PRT

<213» Rrtificial

<220>

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

<400> 1B

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

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

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

|
8]
o]

Gly BArg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Rsn 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 Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys



Ser Leo Arg Leu Ser Cys Ala Ala Ser Sly Phe Thr Phe Ser Tyr Ser 202530 Trp Met Asn Trp Val Arg
GIn Ala Pro Sly Lys Sly Leo Glu Trp Met 354045 Sly 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 Thr Ser Thr Ala Tyr 65707580 Met
Glu Leo Ser Ser Leo Arg Ser Glo Asp Thr Ala Val Jyr Tyr Sys 859095 Ala Arg Asn Val Phe Asp Sly
Tyr Trp Leo Val Tyr Trp Sly GiIn Sly 100105110 Thr Leo Val Thr Val Ser Ser 115 <210> 18 <211> 119
<212> PRT <213> Artifioiéal <220> <223> amino_acid sequences of varjable region of the heavy chain
(VH) of humanized B-Ly! a%tibody (B-HL16) <400% 18 Glu Val GIn Leo Val Glu Ser Sly Sly Sly Leu Val
Lys Pro Sly Sly 151015 Ser Leo Arg Val Ser Cys Ala Ala Ser Sly Phe Thr Phe Ser Tyr Ser 202530 Trp

Met Asn Erp:MalzArg Gin Ala Pre Sty + ys/Sly

100

Thr Leu Val Thr Val Ser Ser

115
<210> 16
<211> 119
<212> PRT

<213> Artificial

<220>

Y
i

<223> amino acid sequences of variable region of the heavy
of humanized B-Lyl antibody

<400> 16
Glu Val Gln
1

Ser Leu Arg

Trp Met Asn
35

Giy Arg Tle
50

Lys Gly Arg
65

Met Glu Leu

Ala Arg Asn

Thr Leu Val
115
<210> 17
<211» 119
<212> PRT

Leu

Leu
20

Trp

Phe I

Val

Ser

Val

10C

Thr

Val

Ser

Val

g
i
o

Thr

Phe

Val

<213>» Artificial

Glu

Cys

Arg

Leu

Asp

Ser

Ser

Ala

Gln

ASp

55

Thr

Arg

Giy

Ser

Ala

Sexr

Tyr

Gly

Fro

Asp

Asyp

|

<o
[Sx ]

Gly
10

Gly

Thr

Asp 7T

50

wal

(B-HL1Z)

Leu

Fhe

Asp

3 Ser

75

Val

Lys

Thr

Tyr

Thr

Ala

Tyr

Lys

Phe S

Leu
45

Asn

Ser

Val 1

Trp

Pro

Gly I

Thr

Gly

Tyr

Trp

Ala

teoGiWIIpMet B54045 Gin Gly
05 110

chaln (V)

Ser

Met

Tyr
g0

Cys

9]

iy



- 14 - 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 Gin Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala. Arg Ann Val Phe Asp Gly Tyr Trp Len Val Tyr Trp Gly GIn Gly
100105110 Thr Len Val Thr Val Ser Ser 115 <21(i) 19 <211> lig <212> PRT <213> Artificial <220>
<223> amino acid sequences of variable region of the heavy chain (VH) of humanized 3-Ly1 antibody
(B- HL17) <400> 19 Gin Val Gin Len Val Gin Ser Gly Gly Gly Leu Val Lys Pro Gly Gly 151015 Ser Leu
Arg Len< X Cys Ala Ala Ser Gll}/ Phe Th Phe. S Tyr, Sern 02530_Trp Met Ann IrpVa | Arg Gin Ala

avy

Pro Gly Lys GIyOE%@jH %ﬁ%etr ?%4 var fﬂj’gne Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly
Lys Phe 505560
<400> 17

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Ser
1 5 10 i5

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

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

Gly Arg Ile Phe Pro Gly Asp Giy Asp Thr Asp Tyr Asn Gly Lys Phe
50 35 &0

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys S8er 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
g5 G0 95

Bla BArg Aspn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gla Gly
160 105 110

Thr Leu Val Thr Val Ser Serx

115
<210> 18
<211> 119

<212> PRY
<213> Artificisal

<ZZ20>

<223> amino acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody (B-~HL1&)

<400>- 18

3iu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

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

Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Met
35 40 45



Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Gin Len Ser Ser Len
Arg Ser Glu 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 - 15- Thr Leu Val Thr Val Set Ser 115 <210> 20 <211> 115 <212> PRT
<213> Artificial <220> <223> amino acid sequepil:gs_ 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 Set Leo Pro Val Thr
Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Set Ser Lys Ser Leu Leo His Ser 202530 Asn Gly lle
Thr Tyr Leo Tyr Trp Tyr Leo Gin. Lys Pro Gly Gin Ser 354045 Pro Gin Leo Leo lle Tyr Gin Met Ser Asn

Leo Val;Ser,Gly Val Bra 505560,Asp Ak Phe Sek Sly-set (ly.SetuGlyrihr Asp Phe Thr Leo Lys lle
65707580 50 55 60

Lys Gly Arg Val Thr Ile Thr Als Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 890

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

nla 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> 19
<zi1> 119
<212> PRT

<213> PArtificial

<220>

<223> aminc acid sequences of variable region of the heavy chain (VH)
of humanized B-Lyl antibody {B-HL1T)}

<400> 19

Glu 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 3Jer
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 4%

Gly Brg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys FPhe

Lys Gly Arg Val Thr Tle 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 Tyr Cys
85 90 95

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



Ser Arg Val Glu Ala Giu Asp Val Gly Val Tyr Tyr Cys Ala Gin Asn 859095 Leo Glu Leo Pro Tyr Thr
Phe Gly Gly Gly Tir Lys Val Glu lle Lys 100105110 Arg Thr Val 115

-15-

Thr Leu Val Thr Val Ser Ser

115
<210> 20
<Z211> 115
<212» PRT

<213>» Artificial

<2Z20>
<223» amino acid seguences of variable region of the light chain (VL)
of humanized B-Lyl antibody B-KVI1

<400> 20
Bgp Ile val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

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

Zsn Gly Ile Thr - Leu Tyr Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 45

3
]
[

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

[43]
o
t4
-3
o
il

hsp Arg Phe Ser Gly Ser Gly Gly ° Asp Phe Thr Leu Lys 1le

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gln Asn
85 50 95

—3
pm
=

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

Arg Thr Val
115



