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with a therapeutic immunoconj ugate, vvlth ot her naked anti bodies, or with
t herapeutic agents or as a diagnostic conjugate. The present inventi on
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mAbs or fragments thereof or at least one anti-CD20 MAb or fragment thereof and at
least one second MADb or fragment thereof, other than the antiCD20 MAb or fragment
thereof. The humanized, chimeric and human anti-CD20 mAbs, fragments thereof,
antibody fusion proteins thereof or fragments thereof may be administered alone, as a
therapeutic conjugate or in combination with a therapeutic immunoconjugate, with
other naked antibodies, or with therapeutic agents or as a diagnostic conjugate. The
present invention relates to DNA sequences encoding humanized, chimeric and
human anti-CD20 antibodies, and antibody fusion proteins, vectors and host cells

} containing the DNA sequences, and methods of making the humanized, chimeric and
human anti-CD20 antibodies.
2. Background

The immune system of vertebrates consists of a number of organs and cell

types which have evolved to accurately recognize foreign antigens, specifically bind
to, and eliminate/destroy such foreign antigens. Lymphocytes, amongst others, are
critical to the immune system. Lymphocytes are divided into two major sub-
populations, T cells and B cells. Although inter-dependent, T cells are largely
responsible for cell-mediated immunity and B cells are largely responsible for

antibody production (humoral immunity).



when a foreign antigen has been neutralized. Cccasionally, however,
proliferation of a particular B cell will continue unabat ed4ataguseg00esul t
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increasingly symptomatic. While treatment can provide symptomatic relief, the
overall survival of the patients is only minimally affected. The late stages of chronic

lymphocytic leukemia are characterized by significant anemia and/or
thrombocytopenia. At this point, the median survival is less than two years. Foon ef
al., Annals Int. Medicine 113:525 (1990). Due to the very low rate of cellular
proliferation, chronic lymphocytic leukemia is resistant to cytotoxic drug treatment.

Traditional methods of treating B-cell malignancies, including chemotherapy
and radiotherapy, have limited utility due to toxic side effects. The use of monoclonal
antibodies to direct radionuclides, toxins, or other therapeutic agents offers the
possibility that such agents can be delivered selectively to tumor sites, thus limiting
toxicity to normal tissues. Also, the presence of B-cell antigens on these B-cell
malignancies makes them optimal targets for therapy with unconjugated B-cell
antibodies, such as against CD19, CD20, CD21, CD23, and CD22 markers on B-cells.
HLA-DR and other antigens may serve as targets for normal and malignant B-cells,
although they are also expressed on other cell types. Further, certain MUC1, MUC2,
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MJUC3, and MJUC4 antigens, preferably MIJC I, arc al so expressed in different
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Anti body IF5 3 . . 131 . .
responses have also been obtained using " 'I-labeled B1 anti-CD20 murine

monoclonal antibody when provided as repeated doses exceeding 600 mg per
injection. Kaminski et al., N. Engl. J. Med. 329:459 (1993); Press et al., N. Engl. J.
Med. 329:1219 (1993); Press et al., Lancet 346:336 (1995). However, these
antibodies, whether provided as unconjugated forms or radiolabeled forms, have not
shown high rates of objective and durable responses in patients with the more
prevalent and lethal form of B-cell lymphoma, the intermediate or aggressive type.
Therefore, a need exists to develop an immunotherapy for B-cell malignancies that
achieves a therapeutic response of significant duration.

Additional studies targeting CD20 surface antigen have been demonstrated
using an anti-CD20 murine monoclonal antibody, IF5, which was administered by
continuous intravenous infusion to B cell lymphoma patients. Extremely high levels
(>2 grams) of 1F5 were reportedly required to deplete circulating tumor cells, and the
results were described as being "transient." Press et al., "Monoclonal Antibody 1F5

3



14 August 2006 WD 031068821 PCT/ GB03/ 00605 (Anti-CD20) Serotherapy of Human
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and ot her of B cell disorders in the reference. It is noted that in vitro functional assays (e.g.,

complement-dependent lysis (CDC); antibody dependent cellular cytotoxicity

(ADCC), etc.) cannot inherently predict the in vivo capability of a chimeric antibody

. to destroy or deplete target cells expressing the specific antigen. See, for example,

Robinson, R. D. et al., "Chimeric mouse-human anti-carcinoma antibodies that

mediate different anti-tumor cell biological activities," Hum. Antibod. Hybridomas

2:84-93 (1991) (chimeric mouse-human antibody having undetectable ADCC

activity). Therefore, the potential therapeutic efficacy of a chimeric antibody can only

truly be assessed by in vivo experimentation, preferably in the species of interest for

the specific therapy.

One approach that has improved the ability of murine monoclonal antibodies

to be effective in the treatment of B-cell disorders has been to conjugate a radioactive

label or chemotherapeutic agent to the antibody, such that the label or agent is

localized at the tumor site. For example, the above-referenced 1F5 antibody and other

B-cell antibodies have been labeled with 1*! and were reportedly evaluated for
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(1311 - I abekegomsiits HEPRD22RhrhedytiBbdy)EprRibaai, 81 R. “Ratiblabdéd ) ; PCT publ i shed
application WO 92/ 07466 (anti badi aes conj.ugated to _chenot her apeuti c agents

such as dodenesloaphAstibadiesdnihs TrpatmeptafNan-Hedgide's LymphemehBemiereonot
el Lm nat ed h5s0bS) ACKRSIASSA0S SR LR RS, PG B wpniipodi s, despit e
e fact that tany patients w Iy ona who have’réceived prior aggressive

cyt ot oxi ¢ cRadiblabeledpyntibody TherapeotBHTel ¢ 3aplomatwith Aatlous Boge HAVA rat es
than |ynphona patients e not been heavil /B_?retreat ed. Autoi nmune

whq, h
di seases amVarepw Supporbt NWQQ&%éja@?M%@@iW% deilp-1dPabeI882k.  Exanpl es
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t hronbocyt openi ¢ purpura. and chronic | ronbocyt openi c: purpura,
ny?rs] t _hte_ni a "B%ﬁmhﬁmuhmthempylem-ﬂdli Isymphopiasvitr Bﬁlg‘i_emt-tBSlL(angaEidZ(gheurmt oi d
arthritis. he ) re.cortjcaostero and cytotoxic
drugs, whi eﬁﬁ“@&ﬂngz}ﬁw ?6% &%%@hg?lﬁ‘bém& %ﬁ?ﬁb?‘i)éélt BT e i nune
systern, capahGasl. pET HEBlIsREP apPlidhRm Wob/G S chatboafkiRbafeatd RF1S on the
bone ,marrow,Km |ver§’a}?\(gr§i dnseys?.lpﬂa htgﬁl ther/apeu[(i o 0t E:at ﬁage%een used to
treat O asshémhothampeitioragests duchamsiosombicilatrenitenaycin). However, these

approaches have not eliminated the obstacles associated with using murine antibodies,

despite the fact that many patients with lymphoma who have received prior aggressive
cytotoxic chemotherapy are immune suppressed, thus having lower HAMA rates than
lymphoma patients who have not been heavily pretreated.
Autoimmune diseases are a class of diseases associated with B-cell disorders.
j Examples include immune-mediated thrombocytopenias, such as acute idiopathic
thrombocytopenic purpura and chronic idiopathic thrombocytopenic purpura,
myasthenia gravis, lupus nephritis, lupus erythematosus, and rheumatoid arthritis.
The most common freatments are corticosteroids and cytotoxic drugs, which can be
very toxic. These drugs also suppress the entire immune system, can result in serious
infection, and have adverse affects on the bone marrow, liver and kidneys. Other
therapeutics that have been used to treat Class III autoimmune diseases to date have
been directed against T-cells and macrophages. There is a need for more effective

methods of treating autoimmune diseases, particularly Class III autoimmune diseases.



been directed against T-cells and macrophages. There is a need for nore
effective nethods of treating autoininmne di seases, particul4Ahgus€2066 |1 |
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such as B- cl In:lr§n o#%%iaﬂgé]ga&g%né%apg:%ﬁ%g.;gﬁ%%g&g% Z‘%@%@ﬁﬁ%& O?Feggﬁeaﬁrgjfﬂ%vent i on
further provitiest theadieete rédpohses abstRidtedokitirasii@miufifie agtibydest S, such as humans
or donestic animals, with one or nore humani zed, chineric and human CD20

anti bodi es, alone, as an antibody fusion protein, as a therapeutic

conjugate al one or as part [ ' ein, in conbination, or
as a nultinodal therapy, mﬁWi@&*ﬂ%MW%r t herapeutic agents or
i munonodul at or SAfé&oraﬁlg_@r,ltherp?_bﬁéﬁﬂihﬁbﬁtﬂﬁht;ﬁoiriliw%dn&ed} cHigafit aiRurher apeut i c
agent, therapeutic radionuclide or imunonpdul ator. These hunmani zed,

chi meri ¢ anant-GRPdrentibydiesthet bindifocas hupan Bicelh maekengeterigd t@asiCRgAowhick i magi ng
b o ot ot ! GSETTAS s andlor i
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addi ti onal | malignaiicie@@h@ﬁhtbmmd dicda2és. Mbs or fragnents thereof that
contain specific rmurine CDRs _or a_conbination of pmurine CDRs from nore than
one murine or chilhepiesens irventagpfirtheppronides methods plieatnentof mammaliry.  These
ni Abs can be.h . zed, ' | -EHHEH | - [}@R . t

I nvention i‘ubé%g%rg%ag&“é%hgg{%ﬁ? s y u%s@%hoﬁl%)a?(%‘ ns @%ﬁ‘%?ig%?@e% | east
two anti - CDad Runiéas CDRO0 hiititghdios; slohd)as an tntibodg fiisisrsprobtdi) = artherasgutig an anti -

conjugate alone or as part of an antibody fusion protein, in combination, or as a

multimodal therapy, with other antibodies, other therapeutic agents or
immunomodulators or as an immunoconjugate linked to at least one therapeutic agent,
therapeutic radionuclide or immunomodulator. These humanized, chimeric and
human CD20 antibodies can also be used as a diagnostic imaging agent alone, in
combination with other diagnostic imaging agents, and/or in conjunction with
therapeutic applications.

The present invention additionally is directed to anti-CD20 mAbs or fragments
thereof that contain specific murine CDRs or a combination of murine CDRs from
more than one murine or chimeric anti-CD20 MAD that have specificity for CD20.
These mAbs can be humanized, chimeric or human anti-CD20 mAbs.

The present invention is also directed to antibody fusion proteins comprising
at least two anti-CD20mAbs or fragments thereof or a first MAb comprising an anti-
CD20mAbs or fragments thereof and a second MAb.

The present invention is further directed to a therapeutic or diagnostic
conjugates of the anti-CD20 mAbs or fragments thereof or antibody fusion proteins of
the anti-CD20 mAbs or other mAbs or fragments thereof bound to at least one
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CD20mAbs or fragnents thereof and a second MAb. The present %nvengb(%'n S
further directed to a therapeutic or diagnostic conjugat 'I'g‘{sﬁ anti - CD20
mAbs or fragnments thereof or antibody fusion proteins of the anti-CD20 nmAbs
or ot herwgmessb: f agnents thereof bound to at | east one @CTABMWgUSE 2006 WO
03/ 068821 PCT/ GBCB100665 t herapeutic agent or at |east one diagnostic agent.
Ant i body f dldrapeupic egent 95 atjeast ongdingnostie agent r Apighady fusioe proteing withe same or

nvent on OG0 GeBRARFHESRT B sor AERR KL HEEBN e S B *Cn0 meos

or fragnentsesetsihe@ttionl antibody fusion proteins thereof or fragments
thereof for therapy, either alone, in conbination with each other, as the

anti body conporiditpreentinyvenicageadditonaiydiventestiosgaetbodiof wsing be entinor e

t her apeut i nt,s..or dm ni ed .n.conbi nati on Wi t.h one or nore

t her apeut i CCCQ%’;W@)S& ﬁ@\g@%&ﬁﬁm@%%@@gﬁﬁ}' hﬁ rPrRiers ﬂbeﬁ%(’flcl)\onf gt her apeuti ¢
agent's. Thehdeesnthetdpyesittied Blohe!ih Behbinatich willtéRH olifer 2asiBd &iffiody USing the

anti-CD20 mAbs or fragnents thereof or antibody fusion proteins thereof or

fragnent s tcompeonéntaf a theratieatin inmipodoningate vathome oo morp therapeutipagsnisoragent s.
The present invention additionally ..s directed to a.nmethod of pretargeting a
cor1 7 o cash PRI S B T oSS o DRiARGTiE TRe SEREAR or an

aut oi r NNUNgEhHRBSHugS With 0B ofMotdBEpdutie lapeht@r ot ei n or fragnment thereof of
t he present inventiorL BRI EF DESCRI PTIPO\I OF " THE FlI GURES Figure 1 discl oses

the V gene sequékheggesshoinzentipp fthep@Rlifactedhtara nieghind afowimgdls anti-CH20pr oduci ng
a nurine anti; CD2 an he deduced.am no aci.d ,sequenges of the yariable
i ht | (Fi gdpaboLdrieriiat Lot SrARRO AR sRS; tERY R Rnhis e Ay

- desi gnat eq‘ﬁwmo@adoaggymofﬁﬁmgﬁy@bm& Underlined arrows indicate

t he sequences of the PCR priners used for cloning. The putative CDR region

sequences, as déflierpsesebtinyentionadditionallybis diregjedstotramethod pEprstargeting a celbl d and
under | i ned.. Ami no.aci-f .sequences e given as si.ngle-letter codes below the
cor r espondiiRa AL oforBe SUREE 2ot el s Pl g i Rbieiine iseea 1 or
am no aci d sRipiaduatibodiTusion ploidin beBigghpttharstufiacpbientinveaitior represent the
I nsertion residue according to Kabat, and have the sane nunber as that of

the previous residue. For exanple, residues 82, 82A, 82B and 82C in Figure
1B are indicated as 82 /gpigy DESCRIPTION OF THE FIGURES

Figure 1 discloses the V gene sequences cloned by RT-PCR from a

hybridoma cell line producing a murine anti-CD20, and the deduced amino acid
seqﬁences of the variable light (Figure 1A) and heavy chain (Figure 1B) of the A20
antibody, designated as A20Vk and A20VH, respectively. Underlined arrows
indicate the sequences of the PCR primers used for cloning. The putative CDR region
sequences, as defined by the Kabat numbering scheme, are shown in bold and

) underlined. Amino acid sequences are given as single-letter codes below the
corresponding nucleotide sequence. The Kabat numbering scheme was used for
amino acid residues. Amino acid residues numbered by a letter represent the insertion
residue according to Kabat, and have the same number as that of the previous residue.
For example, residues 82, 82A, 82B and 82C in Figure 1B are indicated as 82 A, B,
and C, respectively..

Figure 2 discloses the Vk, the variable light chain, and the VH, the variable
heavy chain, sequences of cA20, a chimeric anti-CD20 antibody. The CDR region
sequences are shown in bold and underlined. The amino acid residues and the
nucleotides are numbered sequentially and same numbering system is used for
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and C, respectively.. Figure 2 discloses the Vk, the variable Iight chain,
and the VH, the variable heavy chain, sequences of cA20, a g?l meritg:2006
anti-CD20 anti body. The CDR region sequences are shown in b @“ﬁﬂﬁ

under | i naglg o3p&sam No aci d residues and the nucl eotides acg/gBohesed
sequentially and sane nunbering systemis used for 7 14 August 2006 WO

03/ 068821 RfuhiaeBedV0&qtered) T8 lichtchalh weidble fégion is Bhéwhii@Fig. ¢Aadnd ther | abl e
region is shown in Fig. 2A and the _heavy chain variable region is shown in

Fig. 2B. THeayeheet vasigbleyegiens shopmdn FigdB. Jhe ngmbering system isthe sgmaet ri cti on
i t d f t i 0. : ' ' | '
of the. b ndioagy BERRII e BBG(ORLiEE e Mhielfing EAIH afe A, © C2TBAN1 SO

(A220), in a celfigared shotrsaQoRphtisonvef the biding affliftes cfdae ctimerid¢ A2p4abl ed A20.
| ncreasi ng concentrations _of cA20 bl ocked the binding of radiol abeled A20

to Raji cel(cA20mandiapring Ad0HM28),d8 a gelt purtace egmpetitive banding agshyeagamnsier as

t hat of nurie ‘ tdepicted b osed dia S),. qRi gur e. 4 npares the
ami no acid sﬂg@i‘?ﬁ‘{g@g&oﬁ{“{eﬁ%@%gﬁé r‘é"%’éﬁtﬁ’%@?ﬁ‘e{i\}w gmgﬁ%% ({;gri abl e |ight
chain (VK) mfiokysaea A20tb Rafcelts (taélﬂébiﬁtbd B EloSedodiid1d3) ipd@drshrablé imranké?? 0
anti bodi es. Figure 4A conpares the am no acid sequences of the variable
heavy chai ras(thatpf ofuring 420 (depictechby plosidediamenidshnd NEWM ( FR4 only), the

chinmeric antib (£ A20VI nd two humani zed t i bodi hA2.0 and
PACOVID) and | FiIE SeSPE ot ARG o e ket Renyt RiE VAP D o
l'i ght chai nrfdVasiaklé lifhtehai ?pﬂﬁ\hhhpﬁiﬁbodi%?—hf(&hhinﬁﬁ_@ﬁhﬂﬁﬁinﬁnﬁeﬁ amedy,
(cA20Vk), and a hunani zed- anti body, &AZQVK)._ Dots indicate that the
resi dues i rCIp2QanttbediesieRighreA A compiyes the eminosgsihsfiqnenaes of thgevaiiablehe human

anti body. The identified as.a ed i Th bat . nupberin
Schens. s HaReRER (VLR st fnoals Y B8 NE M R D SBE Rbispistios | e
nucl eoti de Sf6E®) ¢@S200f Qwb heiHanZBd hritib¥dies TRA20VHNAXPHAR0VEI D une 5A), and
heavy chain V genes, hAZOVH (Figure 5B) and hA2' OVH2 (Fi gure g as well

as the adj ddiewre 4B compareg theeapoinn @eidl sequentes ofkysBrariablerishi hais fyk &HpBS2

(Figures 5B and 5¢ ' VEGLOL A yﬁ@z) - { f ansl at ed

nucl eot i de %eaﬁ%%@afigﬁs‘ﬁ%vﬁq | neﬁ%\?\m/étr?oc%;’gg’g‘.E e I’gl-%r glhc |orzléc£i tes used for
subcl oni ng attidody) des20Viod Duiintitdieahit it reSibheesin dRotarotdentigi @ theept i de
sequencer is indicated_ by a double underljne. Nunberi n% of Vk and VH am no
aci d resi duesrespondingesidue inihe hymarsngibpdy. slhe CDRs are identified as a boxed

region. The Kabat numbering scheme was used to number the amino acid residues.

-

Figure 5 discloses the nucleotide sequences of hA20 light chain V genes,
(hA20VK) (Figure 5A), and heavy chain V genes, hA20VH1 (Figure 5B) and
hA20VH2 (Figure 5C), as well as the adjacent flanking sequences of the VKpBR2
(Figure 5A) and VHpBS2 (Figures 5B and 5C) staging vectors, respectively. The
non-translated nucleotide sequences are shown in lowercase. The restriction sites used
for subcloning are underlined and indicated. The secretion signal peptide sequence is
indicated by a double underline. Numbering of Vk and VH amino acid residues is
same as that in Figure 2.

Figure 6 shows the results of a cell surface competitive binding assay to
compare the binding activity of two humanized A20 antibodies, (hA20-1 and hA20-
2), with that of A20, cA20 and a chimeric anti-CD20 MAb, c2B8. Figure 6A shows
hA20-1 (closed triangles) and hA20-2 (closed circles) and the murine anti-CD20
antibody, A20 (closed squares) competed equally well for the binding of 1251.A20 to
Raji cells. Figure 6B shows hA20-1 (closed circles), cA20 (closed squares) and c2BS
(closed diamonds) competed equally well for the binding of '*I-c2B8 to Raji cells.
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__Figure 6 shows the results of a cell surface conpetitive binding assay to
conpare the binding activity of two humani zed A20 anti bodilmugglgm1 and
hA20- 1), with that of A20, cA20 and a chineric anti-CD20 , €2138. Figure
6A shows hA20-1 (clesed triangles) and hA20-2 (Tl osed circles) and the

muri ne awbie3@BBR1 anti body, A20 (closed squares) conpet ed®C@HeB3066zel | f or
the binding of 12-11 A20 to Raji cells. Figure 6B shows hA20-1 (cl osed
circles), cA20 (Higweschdiseases dh)constantaogign of & huwary (gl hiHddinee) Frigeeed equal |y

wel | for t Weler EIBE% ' d § st 2006 WO

03/ 068821 @%&@?‘%ﬁ‘g{gg&% 1§§r%§§1}5181| scC ﬂ&@%g%agkgﬁé@#g&r egi on of a human

1 gG.I (CH hi nge)FightaBisa comprtitiviccellisarfactshding assagl ap-kihding Bpureficilyappa chai n
(Ck) (Figure 713). Fiqure 8 is, a competitive cell surface %i ndi ng assay.

F
Ag- bi ndi ng andaBativestadtes offmanized anty CORQG ks o420 kil el Ean pELEHOY AbS

cA20, hA20 rti ] ffinjt h t.ogr aph n a Protein A
f:ol umm) mrdgﬁxgi@gflﬁg{ngg)ggayﬁgoég &g ?/ %@5’““28’&%"6&4“3@@ b&?“n‘%‘fﬁr‘f‘é@ 5 ay with
nurine 213&ogiptitivdbintitgRsdal WG Middd EREAHd @iakinab@DBC Phaghadelie@ds CA) .
Figure 8 (A) is a conparison of the binding activities of cA20 (square),

hA20- 1 (triergl Spn BiegonfA)- Figued § 6A)dy a epmpaniseatof die bindisg eetivitiesnf); figure 8

it axt e (0 ahFe) pot P BB apRel (R R PO, T %or
hA20 with ofidieé 8 @B} tompdrdbf ARShinding betiliitids dficmm(mhrea,ruiFBr(ufahgﬁ) Bd, by a

cell surface conpetjitive binding assay. A constant anount (100,000 cpm -

10 iCi/ig) (Piamgpd). ed rituxi mab was incubated with Raji cells in the

presence of var yh.n nce tions _2-700 nM ..of et.,ng, Abs.. hA20
Ciriangi ey, o hRttd RaAldoratng uldtve Bt ot fREP St 107",
h. Figure 10D2@aibs ificldifg eyb@hsxintd RififcB1 Uy Lédissattaokampetite idingt her CD20
Abs on cultured | ynphoma cells. Total cell and Vﬂzﬁbl e cell cell popul ations

were neasuassay- By conspant appur (H19000sepas, nil B 4CiAgd of elltlabadedituximady wass) MIT

R A . . . ) \
ot Co20” anbestvih RpBbARn He diftelde! VL hoBhHloRF (VL AN
create a Rajompelifip AdsrhA200tedngle), B¢ goownwirddrigigi®@s eitudringb(Rua) ats a gr aph

depicting in vtvoqt herapy with hA270 and hLL2. Raji cells adninistered i.v.
to SC D mi cECIoplteate a Raji |ynphoma nodel of disseninated

Figure 10 depicts the cytotoxic effect of crosslinked hA20 and other CD20
Abs on cultured lymphoma cells. Total cell and viable cell cell populations were

measured by (A) trypan blue staining and cell counting or (B) MTT assay.

Figure 11 is a graph of in vivo therapy studies with various anti-CD20 and
other Abs. Raji cells administered i.v. to SCID mice, to create a Raji lymphoma
model of disseminated disease.

Figure 12 is a graph depicting in vivo therapy with hA20 and hILL2. Raji cells

) administered 1.v. to SCID mice, to create a Raji lymphoma model of disseminated

disease.

DETAILED DESCRIPTION OF THE INVENTION

1. Overview

As discussed above, anti-CD20 antibodies that are unconjugated or labeled
with a therapeutic radionuclide, have failed to provide high rates of objective and
lasting responses in patients with intermediate or aggressive forms of B-cell
lymphoma. The present invention provides a humanized, a chimeric and a human
anti-CD20 antibody and antibody fusion proteins thereof useful for treatment of
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di sease. DETAI LED DESCRI PTI ON OF THE I NVENTION 1. Overview As di scussed
above, anti-CD20 antibodies that are unconjugated or |abel edi4gdase2006

t herapeutic radi onuclide, have failed to provide high rates of objective and
| asting maspsesea in patients with internedi ate or aggr esecweBhzuosss of

B-cell |ynphoma. The present invention provides a humani zed, a chineric and
a human anhimoaia subieckso Bymansoandrionissiis arfimslspalons, @s acomjugatepeof useful for
treatment of, 9 .14 August , 2006 3/.068821 .PCT/ (GB03/{ 0006. 5 na l'ian
Subject o, FIRIEe dOMEUPHEn S AT NTRRSHES SRS, MG s b RS

adm ni st er eghibhdicON Abb@Nthdkdpeud HRjugalR@r apeuti ¢ agents, including ot her
naked antibodies and anti’body therapeutic conjugates. The anti-CD20 mAbs of
t he present i nvefie anti-CD30 anAbs pk thefpresenuiniverstiofRientain spexifiombiing CDRs of ,
murine CDRs fromnore than one ri.ne or chimeric anti-%zo. IYI,@RPthat have
speci fi ci t yorfdomipationns myrnefeHRs figm mors themope mppLe of cChiferip apdL 20

I nvention | iﬁé}f}.’ ' A TDERA ' am no
acids of %%b%%%ﬁ‘g%%ﬂecw“ @f g%t(?a?zc%f: “Nﬁbnﬁgﬁgﬁ@gzpéi.n sgggfg{ﬁgﬁr‘%lgﬁy t he
B-cel | and iBvengibh ard hramhmizel, @hiindriews dmiranaefbs sl they comfamf the bminuadidse

. come e SR A AL i) o SaelhdFoll
re s conr Bt ARl e AT inE R R i ELARCIABA AN IR T, 2 10
vari abl e r eliiho chadii vadigblerdgion(@iiie MABCD20VIAb compfisdICDR Ieomprisige aminwo aci ds

SYNMH, CDR 2' conpri si%&lam' n acids Al YPGNGDTSYNOKEKG and CDR3 conpri sing
ami no aci dsacis L, RAPSYESIMAFRVRASIPES VEXB2 GPmRRANESRBAY- FDV.

I n one enbog . r@g}kg Bﬁlﬂﬂ AHhisE bk w%ﬁ) Ll does
not contai n%wﬂg’f%tuhe eggnf C aﬁcn va:é#lg% € regi o%?%lg%wsl Sl ng]e&]c
STYYGEDWYFNYQSFEINEP Py axidehelBDR s offilid heaty tliwén Varigble regian of therantHR20 Mdibon does

not conpri se RASSSLSENH when .t he CDR3  of i chai n, vari abl e region
conpri ses HORBIRFL d CATRRIISEIRAME 0 ﬁ&&s@l’cﬁ 7 CARPHAIG A ‘?ﬁ%&s

conpri ses W@% - Gaé]ﬂt@gﬁa?\gg%ﬁ'- Nbnitd e irgait chai n
vari able region does no Idt::fgrrprl se PE%EW%% Wﬁ%ﬁWQFW’chai n
vari abl e r e§I'YYGGDWYFNV, SHYGSNYVDYFDV or VVYYSNSYWYFDV.

In one embodiment, the humanized and chimeric MAb or fragment thereof does

not contain the CDR3 of the heavy chain variable region comprising
STYYGGDWYFNV. More preferably, CDR1 of ‘the light chain variable region does
not comprise RASSSLSFMH when the CDR3 of the light chain variable region
comprises HQWSSNPLT and the CDR3 of the heavy chain variable region comprises
SHYGSNYVDYFDV. In another embodiment, the CDR3 of the light chain variable
region does not comprise HQWSSNPLT when CDR1 of the light chain variable region
comprises RASSSLSFMH and when CDR3 of the heavy chain variable region
comprises SHYGSNYVDYFDV. In a further embodiment, the CDR3 of the heavy
chain variable region does not comprise SHYGSNYVDYFDV when the CDR1 of the
light chain variable region comprises RASSSLSFMH and the CDR3 of the light chain
variable region comprises HQWSSNPLT.  In another embodiment, the CDR1 of the
light chain variable region does not comprise RASSSVSYMH when the CDR3 of the
light chain variable region comprises QQSFSNPPT and the CDR3 of the heavy chain
variable region comprises VVYYSNSYWYFDV.

Further, in another embodiment, the anti-CD20 monoclonal antibody (MAb) or
fragment thereof does not contain CDR3 of the light chain variable region of amino
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conpri ses RASSSLSFMH and when CDR3 of the heavy chain vari abI e r
conpri ses SHYGSNYVD'i FDV. In a further enbodi nent, the CDR34 &% Hgi(ﬂ)gavy

chain variabl e regi on does not conprise SHYGSNYVDYFDV when the CDRI of the
l'i ght chaveoveasBzbl e regi on conprises RASSSLSFMH and the BDR&Bos/adi2 | i ght

chain variable I‘E‘S%I on_conprises HQASSNPLT. I n anot her enbodi nent the CDRI
of the |i¢ged SCQQ SNgPIaMhéanBRénoﬁdb“s light ey eEEbIRABEDUSYVMPHASN t he

CDR3 of th dVak! P CDR3 of
t he heavy %l n - vari abaFle @eg@r@co%p%??e%%éﬁgﬁ E’}J—’r t%ﬁglph?e%
anot her enbodVVSNSYWEFBWV, i AGTi#ionag thel adfiad DZM A0 dyes(ddhiepntain COR3gsTENt

t hereof does not contain CDR3 of the |light chain varlable regi on of am no
10 14 Augushe hew cham yariabls scEiorwithasuiBe GoBlEsYV Y SWW%W have theCDRI  of

heavy ohai -0l oL RleCPE B Yadih Rk A6y G BRI PR e

anti - CD20 MilisneBaif Q4ridblyye bﬁcgiﬁﬁ%seg QSFsEPpgavy chain variable region with

At nin acids SNSYWYFDV when t he 1 of the light chain variable region
conpri ses RASSSVUS\avprefaedt mbc(dmgltothe htmeanmegmn 26 (hePRah menoelghan
conpri ses PPOT ln a ferred e nt t he. hu n| zed ant| C%
(hCD20) no alr &W}%eB uEﬁ ?ﬁ“i‘eé‘ ﬁeﬂ |WE’W t@% rising

the conpl era%"&xﬁ{mﬁ reFi@ﬁﬁ @tmldmt e84 bﬁ@ﬁuﬁﬁpﬂﬁﬂcme MAB Qﬁﬁébl@fé%ldﬂﬁddne

anti-CD20 MAb variable region and the framework regions (FRs) of at |east

oné human Mibiremewerl regiprsy(Fdls) ofvtdeast eneslainghn Mdpevariabld regioi,-vdp2einvrid or

| cakont o cdrmanged BCE0MAR & TrPrenlingrth i sonitialy Al AD T

anti body' s ¢¢priyaiphéms @8l ABuk¥Ria &) &helof sANmedMR AntLE@D2ADMRAY. egReN, a
heavy chain variable region or a both |ight and heavy chain variable

regi ons. THamahizad anthady $nyarigblgyregion fm@gmnsp tee gl f chaiay variableheagictorpr i se

numni soq dRr e bt el br AP g O e f RBbin bRl TORE 1R T
conpri ses  tHugakidB$ affibody rod [fidpened thereoDady ¥the2 Rdmiphige liphi@ohdav( FoRinr €gi ons

of the 1ight and heavy chain variable regions of a hurran anti body, while
retaining w@ﬁmgl%nsw%atkmOmMWanah@mcm | | ynphoma and | eukenia cel |

targeting of thle,»ﬂ_%I hfihni 2 gﬁ:%mbcyg% tgé}g)mglpges%& nefRnef the

| i ght chain var nur I ne
comprises the CDRs of a murine anti-CD20 MAD and the framework (FR) regions of the

light and heavy chain variable regions of a human antibody, while retaining substantially

the B-cell, and B-cell lymphoma and leukemia cell targeting of the parent murine anti-
CD20 MADb, and wherein the CDRs of the light chain variable region of the murine anti-
CD20 MADb comprises CDR1 comprising amino acids RASSSVSYIH, CDR2
comprising amino acids ATSNLAS and CDR3 comprising QQWTSNPPT and the
CDRs of the heavy chain variable region of murine anti-CD20 MAb comprises CDR1
comprising amino acids SYNMH, CDR2 comprising amino acids
AIYPGNGDTSYNQKFKG and CDR3 comprising amino acids STYYGGDWYFDV.
But the humanized anti-CD20 MAb or fragment thereof may further contain in the FRs
of the light and heavy chain variable regions of the antibody at least one amino acid from
the corresponding FRs of the murine MAb. The humanized MAbs may further contain
the light and heavy chain constant regions of a human antibody. Specifically, the
humanized anti-CD20 MADb or fragment thereof contains at least one amino acid residue
1, 5, 27, 30, 38, 48, 67, 68, 70, 95, 115 and 116 of the murine heavy chain variable
region of Fig. 4A, designated as hA20VH]1 or hA20VH2 and of at least one amino acid
11



CD20 MAb conprises CDR1 conprising am no acids RASSSVSYIH CDR-) conpri sing
am no aci ds ATSNLAS and CDR3 conprising QOQMSNPPT and the CREsy “s{ﬂﬁmheavy
chain variable region of nurine anti-CD20 MAb conprises CDRI compri sing

ami no aciwig o58dti CDR2 conprising amino acids Al YPGNGDTSKNEHG0ess CDR3
conprising am no acids STYYGGDWYFDV. But the humani zed anti-CD20 MAb or
fragment t hresidef 4n2l FuBBhes, 46080.29% 104 andel 06RS thofnurine lightybhaimwaridkievy

chain variable r, of th bo at least. one.amno acid from the
cor r espondi i§® ?&ggo‘&]?jﬁﬁgﬁﬁ?ﬁ@% SX [?n‘glﬁp S BYTRARTIOARG ISHPFREFS cont ai n
the light and feauea i the Baha FR 1%81099 of ‘ﬂ{e ‘éﬁ@'ﬁe&’@t VRa8Y chains if

Specifically, the humanized anti - agnent thereof contains at
|l east one amcessaydodnaimsingueper binding & 79 eﬂl&ncé?.&ndmg to g, CIBX) anfigen. O8ord 15 and

nA2OVHL or ISt R e Satk LoD b sHanaet terept o e kg HveBtion - v

03/ 068821 P G 5 nd 106
of the nur i%g[{ g% %%"TOX&(\G\/(EF? &B %gédlx egoﬁA% Ojﬁgu% deél 3%%5?3’63%%%3
or nore of ﬂlélhumamzﬂi?aﬁtﬁCDaOMAU osﬁqgmamietheremfaaf thepresent imienidsh ¢comprives hurran

FR regi ons of the fight an eayy varjable chains If ~necessary to maintain
proper Dbi no‘hﬁ 9 i of figerpdd.- Jhhis latier seqpsmee coptaipgr apl v

Conp | ses (03 ﬂﬂi\%"e}k%? Wu%“ﬁ%“{*@%r‘?s'bﬁi@vw spAift il TR R AN O
pref er abl y, is nidiehimamrnidzed anti - CD20 MAb or fragnent thereof of the present

I nvention conprises the hA20Vk of Fi ﬂure 4B and the hA2VH2 of Fiqure 4A
This |atter sequehepEtared;himeneppndi-G %%%Dﬂ%vlé@m@m@@seq P tth‘f’e FRs of

the VH2 ch | r m#ﬁﬁﬂ W r
chimeric aﬁél - &ngg@?ﬁdé&)&ﬁhﬁﬁﬁ ¢ Zogfr?el;ﬁl haZlPeo and ﬁgggelﬁ [ nvent I on
conpri ses tdfeh&]i@ﬂandh&vwhmneamhﬂe regionf of\thbnmride hﬁtﬁCBFQO’M@lem thefFvs he
i ght and heavy chai var |.e of , the rine anti-CD 20 MAb, i.e.,
the Fvs of°tth"ep"HSP %ﬁfﬁ ffges?lgﬁh@dth?évw CoRAuHEEIPYS ehaR¥mabnst ant
regions of g8 %E{ lﬁ%@% %Q ragnment
t hereof ret al ns s’l%hs?égé]%h:agﬁ#nm nghgﬁﬁbcogn ona andﬁﬂl}teukem a
cel | tar gettha®-cdll, tahd Breall lwmphorhaaﬂbk@xkeﬂﬁ@bqellvlhgeﬂgmﬁﬁe rﬁiﬁ)&s anfi-€D20 | i ght
chain variap regi on o ric anti- rise
conpri si nga%%nav?%m er GRS oE herlts sl sprabio eeiqe e Bos é@@%ﬁ’mr. sing
amino aci dsyATSMASisACHRIDRIMHY it acids RASSSVSYIH, RASSSLSFMH or
RASSSVSYMH; CDR2 comprising amino acids ATSNLAS; and CDR3 comprising
amino acids QQWTSNPPT, HQWSSNPLT or QQSFSNPPT; and the CDRs of the
heavy chain variable region of the chimeric anti-CD20 MAb comprise CDRI

*!1

comprising amino acids SYNMH; CDR2 comprising amino acids
ATYPGNGDTSYNQKFKG and CDR3  comprising STYYGGDWYFDV,
STYYGGDWYFNV, SHYGSNYVDYFDV or VVYYSNSYWYFDV with the
following provisos, '

(@  wherein the CDR3 of the heavy chain variable region does not comprise
STYYGGDWYFNV, when the CDRI1 of the light chain variable region comprises
amino acids RASSSVSYTH, CDR2 of the light chain variable region comprises amino
acids ATSNLAS, CDR3 of the light chain variable region comprises amino acids
QQWTSNPPT, CDRI of the heavy chain variable region comprises amino acids
SYNMH, and CDR2 of the light chain variable region comprises amino acids
ATYPGNGDTSYNQKFKG;
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am no aci ds QQMSNPPT, HQASSNPLT or QQSFSNPPT; and the CDRs of the geavy
chain variable region of the chinmeric anti-CD20 MAb conpri 8¢ 200
conprising am no acids SYNVH, CDR2 conprising an-ho acids AI YPG\IGDTSYNQ<FKG
and CDR3 \;8¥hkisshNd STYYGGDVNFDV,  STYYGGDVNFNV, SHYGSNYV @é@[’“(
VWYYSNSYWYFDV with the follow ng provisos, (a) wherein t {

heavy chain vari@pl ew&wu@me@maﬁmemmrdhaﬁvaﬁiwwmm rIsBe CDRl
of the light chain variable region conprises anm no acids RASSSVSYlI H CDR2

of the |ighHHHEESNYVRYERY) shee dhe KDRInph the dight ehain variehlel segimspMEiseeDR3 of

the light chain_ v .N0_a T, .CDRI of
the heavy charhar RASSSLEEIHE CrIETRE bE B SRS R b e R s R,

the |'ight GlaaisnAYSINLAB! €DREDLEME § bMv&Eﬂb&Orﬁdﬁﬁom %EW%WFKG 12
14 August 2006 WO 031068821 PCT/ G803/ 00665 (b) erein the CDR3 of the

heavy chai HQMSSAHILL, réigRorofdtheshesyy deimpyarible @gta@swmmm\mmmmmds he CDR1
of the lig n ri s anm.no aci ds RASSSL SF CDR2
of the 11 omYINEneRfcries oty B, Bebec SR vaddle RS GoiriSenpephae

the |ight cARPENGDTSRNOKEAGOMICONPrises amno acids HMBSNPLT, CDRI of
the heavy chain variable region conprises amno acids SYNVH and CDR2 of

the |ight chain (dari atieeein di5i GARS ofiheilsay @mnn@nahicdglomdwmtﬁf@m@(FKﬁ
d wh f the h abl e d t
comr | b WASNSHRBI Dyparichrbe G B Berhief Chilp radle Slen 2PeRRSgi on

conpri ses m@&la@mgsﬁe@%ﬁiﬁmml gﬁt dhiR vatiShlb régidH dbnHskSBhiRor €91 on
conprises amno acids ATSNLAS, CDR3 of the |ight chain variable region

conpri ses aavidsoARINLAS, QDSESNPRG lighRehait vm@lme@mn ccbmpmeeaanuablaeldsegl on
conpri ses ) aci ds NVH,,, and of t. t chain vari.able egl on
conpri ses Z(ﬂ)ﬂﬁsﬁﬁgéﬂ coR I\ﬁ/g%% CDR%@E; hﬁg rﬁé‘@f‘e‘f“é’ﬂ?‘%ﬁ ¥ AEER

ant i - CD20 Wmnmaf 0 CPR2 tdfeﬂﬁoflglﬁoﬁﬂhiﬂ Saffble 88on  comprises amino acxds

conpl ementarity-determ anItg regions (CDRs) of a nhurine anti-CD20 MAb and the

f r amewor k (xﬁ-’!}PGN@DEﬁm Ke. I'i ght and heavy chain var| abl e regions of the
muri ne anti - CO2,MAY gyt bidllhic 3RA BB WHAR bR SN AR dagheng o @

human anti body,
the complementarity-determining regions (CDRs) of a murine anti-CD20 MAb and the

framework (FR) regions of the light and heavy chain variable regions of the murine anti-
CD20 MAD and the light and heavy chain constant regions of a human antibody,
wherein the chimeric anti-CD20 MAD or fragment thereof retains substantially the B-
cell, and B-cell lymphoma and leukemia cell targeting of the murine anti-CD20 MAD,
wherein the CDRs of the light chain variable region of the chimeric anti-CD20 MAb
comprises the CDRs shown in Figs. 4B and 4A, respectively, designated cA20Vk and
cA20VH. Most preferably, the chimeric anti-CD20 MAD or fragment thereof comprises

) the light and heavy chain variable regions of murine anti-CD20 MAb shown in Figs. 4B
and 4A, respectively, designated cA20Vk and cA20 VH.

The present invention also encompasses a human anti-CD20 MAD or fragment
thereof comprising the light and heavy chain variable and constant regions of a human
antibody, wherein said human CD20 MAD retains substantially the B-cell, and B-cell
lymphoma and leukemia cell targeting and cell binding characteristics of a murine anti-
CD20 MADb, wherein the CDRs of the light chain variable region of the human anti-
CD20 MADb comprises the same CDRs as set forth above for the chimeric and
humanized anti-CD20 mAbs and as shown in Figs. 4A and 4B.
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wherein the chinmeric anti-CD20 MAb or fragnent thereof retains substantially
the 13- cell, and B-cell lynphoma and | eukem a cell targetingg ahghfi200yr i ne
anti-CD20 Ni Ab, wherein the CDRs of the light chain variable region of the
chi meri c Ve@03/068810 MAb conprises the CDRs shown in Fi gs. PABGEAHOGES

respectively, desjignated ,cA20_Vk.aarid . cA'@)éO\/H. Most ﬁr eferably, the chineric
anti-CD20 MAb or FHERRtSHE InVeNtieR sralsojnispsledda enqompass agHbodyfysips RIAJIBHN n

vari abl e regi i | AR, i1 ' [ ,

{espoct | ver L hefR chipaiey wCI0Ay LRI bk et @ eneth oy o,
enconpassesd&cribedeaboyvat | ThEDAMkbddp fusiohr@geinor fiapwerotheofof ithe pgesehe | i ght
and heavy chain, vari abl e ang constant regi.ons of, a human _anti body, wherein

sai d hunman aremionas alse iniended & epcompassan aptibody fusien protein g fpgment thereghphoma

and | eukem t ti - el A ndi | 0.6 I ne
anti - Coz0 TR LA R & EARLEE 0 AR BRI RE Pl e B T
human ant i - at@X0ol¥NecaRIMVIAb DL Sragrhént Siesieof iR tlas tEeintiCDA0MAB VT Erapfient he
chinmeric and hunmani zed anti-CD20 nmAbs and as shown in Figs. 4A and 4B. 13

14 August 200Gbalgb0D MR aY 26AYIAMS THSSIRCAVEH o ¢B5al so
compr i 51 ng SDY CRaE ERA ST G Bh s AR G, SRR e rePEd EoaE B8 bea

above. The @puodbodp4bLODBR, CDHMSICDTH, CD&Q CIL26, B, aaticef Mbe2pMISEB]

invention is also intended to enconpass an _anti body fusion protein or
fragnent t hMUCH lag ddMHiZdi AL ADR e tepascimeVEGFs tP1GH ancompgrmh encogengynent

t hereof as descri bed . t one.seeg L. t her eof
ot her than ?rﬁéucé’n?ﬁ a(:@gﬁ%ﬁb&g@ erfesgﬁh rrg%t%n agle%n(tzl r @gég i&%@&@? 1%11%9%1? & abl y
thi s secondhiRatiGD20 MNPk desteibed Getdirt. N TEO4ntiKday., fusichPProteinl bf thdbresehD19,

CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, 2, CD54,
CD74, CD80,inggipg maybe sagaposedpbone §D26 MApmhong er megetof the sagopd prRAbs

tenascin, VEGE, . . L [ pation

ther eof " an BodRe Fecifflty KASBRARm ARERIRE g REaIIE b pile RPBRLRTT | C00 o
descri bed her ei n. THh&ugiahizéddyhifnéfit oahdpharh&i RatidD2M entibeBe May posess i on may
be conposed of one CD20 MAh and one or, nore of the second mAbs _to provide

speci fi ci t yenhgnegds afdingy: bindipg gty the, gpitopee ag axedl pp agtitumosind awti-B-eelhel ow.
The humani zgg. ..chi rer | |- ' \/ anced
affinity biﬁgﬁ"’h‘% %#ﬁ@@p?%gfﬂgsﬁm%%a@%@ Lo EPICERD o
activity, aseqaercesuht thefvagiablenteigivini an obtaih manipetibathepapeatic tdpenCiibt alnel ot her
treatment of B-cell disorders, including B-cell lymphomas and leukemias and
autoimmune diseases. Modification to the binding specificity, affinity or avidity of an
antibody is known and described in WO 98/44001, as affinity maturation, and this

application summarizes methods of modification and is incorporated in its entirety by
reference.

It may also be desirable to modify the antibodies of the present invention to
improve effector function, e.g., so as to eshance antigen-dependent cell-mediated
cytotoxicity (ADCC) and/or complement dependent cytotoxicity (CDC) of the
antagonist. One or more amino acid substitutions or the introduction of cysteine in
the Fc region may be made, thereby improving internalization capability and/or
increased @mplement—mediated cell killing and ADCC. See Caron et al, J. Ex.
Med 176:1191-1195 (1991) and Shopes, B.J. Immunol. 148:2918-2022 (1992),
incorporated herein by reference in their entirety. An antibody fusion protein may be
prepared that has dual Fc regions with both enhanced complement lysis and ADCC
capabilities.
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—sequences in the variable region to obtain a superior therapeutic agent for
the treatnent of B-cell disorders, including B-cell | yrrphﬂ{rgﬁ atdobsukemn as
and autoi num ne di seases. Modification to the binding spec gl ty, affinity
or avidity of an ant<sbody is known and described in WO 98/ 44001, as

af fi ni ty Wateesszbn, and this appli cat i on surrmarl zes met REBGRYP00665

nodi fi cation andpé} H@ rgﬁt ed |n0 45 reference | t 1y al so
be desirable to 8|pfe)§e'} PH o0 1%; SHRPERESEE 2 elqiGy ove
effector fU@ﬁHbﬁ&&@Mbiﬁﬁ%ﬁxn%@ttﬁéi&ﬁ@él@ct@@&bﬂ%?@ aeaseitingel | - medi ated
cytotoxicity (ADCC) and/or conpl enment dependent ot oxi crty (CDC) of the

ant agoni st. One ¢ noeearthrCHZ0A4AY osiiagneant thereohss Cnh¢éhﬁmn’,oduct|on of

cysteine in the ke re be de, reb OVInJ i n I zation
capability and/of® in ggtﬂaggﬁm%%@%orb@ etherg % Eﬁﬁﬁ%‘w Bgc See
Caron et al the ahti-EW20 miBY ol Frteslihdrd®> (1991) and Shopes B.J I munol .

148: 2918- 2022 (1992), incorporated herein by reference in their entirety.

An anti body fusi &) preneantnbmiyyfuben pmtaip ar drginbutt theraef chnaprisiig atdgisbose wi t h
bot h enhanc ADCC . capahbhjl.ities. 14 14 Aygust. 2006 WO
031 068321 Pt AAOB B drdientifesenf Sunmig 1S AREOR20 M B:cy tharsat 0D ania
sequences CQERibsd Meref Mh@réast 8 sbc&rlpmmr Rnf0fhekdROPREK thal} 46 Of

selected fromthe group consisting (a) an antl - or fragment thereof
as descri beanti@d20 MAY &r)fragmeahtheteofignd usi on pr ot ei n or fragment thereof

conprising at least two .anti - CD20 .mAbs nment s th r eof c) an
o boay Puai on’ it ok agtibady DR prohe oD SPEREH e b TP S I5H50 oe | ¢ ¢
MAb or fragrﬁﬂ%ﬁ%%&néﬁ@&h&ﬂd&%ﬁﬁﬁgﬁ@d@@‘bm&V fr PRidfeotRRA €O as

descri bed herein and | east one second MAb or fragnent thereof, other than
the anti CD20 ldatboms sdoomdyMAb darHiagewht thertof, dWhexein dhe isermaig Mabi isra ptabei n or

Load ol ng. Srtie, FEEEDE, R DL LD, (e, Gl GPBIRERS I, g
MAb or fi agrmmys emwebssveemelemdme mmﬂ)mvsa @DP/&\bCDw@mwwth CD4,
CD5, CD8, CDi4,  CDi5! cb21, CD22 CcD2b, > CD3s,

CD40, CD40L mﬁszImMUOaﬂa, mm HM\zBR, mscmeGPMBdﬁF mucs

MUC4, | a, Hl\énﬁcozgdéhe l_rl)ncogené p;roc{I or a bon\l{)matio tilerebf

Also encompassed by the present invention are expression vectors comprising
the DNA sequences. These vectors contain the light and heavy chain constant regions
and the hinge region of the human immunoglobulin, in the case of vectors for use in
preparing the humanized, chimeric and human anti-CD20 mAbs or antibody fusion
proteins thereof or fragrrlents thereof. These vectors additionally contain, where
required, promoters that express the mAbs in the selected host cell, immunoglobulin
enhances and signal or leader sequences. Vectors that are particularly useful in'the
present invention are pdHL2 or GS, particularly when used to express a chimeric,
humanized or human antibodies, such as gigs, where the vector codes for the heavy and
light chain constant regions and hinge region of IgGl. More preferably, the light and
heavy chain constant regions and hinge region are from a human EU myeloma
immunoglobulin, where optionally at least one of the amino acid in the allotype positions
is changed to that found in a different IgG1 allotype, and wherein optionally amino acid
253 of the heavy chain of EU based on the EU number system may be replaced with
alanine. See Edelman et al., Proc. Natl. Acad. Sci USA 63: 78-85 (1969), incorporated

herein in its entirety by reference.
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oncogene, oncogene product, or a conbination thereof Al so enconpassed by the
present invention are expression vectors conprising the DNAI$AQERSINDE6
These vectors contain the light and heavy chain constant i ons and the

hi nge regVeR3Bshe human i mrunogl obulin, in the case of VE%W%”?“&? use in

preparing the h ni zed, Chl mer human anti - CD2 S ant i body

f usi on pr ot ei ngﬁasﬁé"fe porg; %‘Fre[ﬂltgg §9qusess eaqeding %&"Hr%gﬁa%mt?soﬂral |y
cont ai n, Eﬁ%ﬂfe [ gcted
host ceI l, 1 r%%llmfésgﬁk FQ)[ ﬁ&ﬁﬁﬁl%ﬁ%’&a %@éjﬁﬁal i gedguﬁelggpes hVect ors

that are pamtzcrrtmhaurll;osm@fswontamm@dle mc&nerﬂtat |cmumntﬁ1en& BNeA pajbRes rareGS,
particularly Wnengdsdto express a chineric, | zed or human
osged §

ant i bodi es, “BSOPR én‘feHBOQ/e ?%‘Fméﬂﬂé‘? ost gells,arg anmglian | ght

chai n const I r e | i ght
and heavy c &Eal n coﬁ’%ant gron j‘angﬁﬁi %gle a?e %dr}éptg%egf ?%?n&sg%ﬁlnglhpeéu

nyel oma i niewaibbeddoatl i n, V\/nere optionally at Ieast one of the am' no acid in
the allogWpositions is changed to that found in a dlfferent 861 al | ot ype,

and wherei n opt i dlsaensPmpasssd Xéhﬂpfeﬁku’ﬂf’nttoﬁés%mh i S¥PESS &8dd on the

EU nunber s [,l%gé roc.
Nad. Acad. @Eﬁmgp(ﬁ? ta?%g%ogl)&h%@&ag ec?&gﬁg{rjg#nnﬁ%ﬁg tgﬁ]%rﬁ fr ety by
ref erence. édinplrémgug(u)sftraﬂﬂﬂﬁmg%&%ﬁﬁﬁﬁ&ll ﬂﬂi’ b@%k&ﬁﬁﬁ&a bbéicodiag ltse

cont ai ning the sequences encodi ng the anti-CD20 mAbs or fragnents

t her eof or %@B@@M}Jﬁﬂ Hagmews thereot oF antibodydupion prateins oF fsements ﬂﬁf’rr@éfe nt

t ()
cquonces oo O Rk bRk ah kA% MR WEIHA S e 3B AR, |

host cells @fﬁagff&mfﬂieteaflor amﬂbbdy ﬁrsnmeprsuammffragaiehyﬂlbmof) hKeyivh Geohtiguss such
as nyel oma cells, di scussed in more detail below Al so enconpassed by the

present i nv’@ﬁ! P@)HSqufh‘%Ih@ Yesransslecion mapker 68 thegrectae saythat bostegils XB¥es§ r agnent
t her eof or Mﬂer%faﬂ‘)@b%ﬂg ggnent thereof conprising: (a)
I'an cel i

transfecti ng a rramm sequence of encoding the anti-CD20
mAbs or fragnent’Ehdﬂﬁ%eﬁDﬁvﬁmoarﬁarﬁm!kylyfdnsompasm(B-bumom detlagddaikemiher eof
and (b) cultyring. th . cell nsfected with the DNA sequence that secretes
CD?E‘ °1°F|
Q

the anti - f‘é‘éHe“B? C%[H%%c&?“?&é% r"i‘np?"élbé h CIRP9ICRY nent
t hereof. Kn

fr I'zﬁi B%Uﬁg% P @erdof OF YA Sind b@déjﬁ%foh %E{KPV on
the vector so ‘that host cer St atr reglss ' l‘mﬁ\bs an %r er can be
easi | y sel efragment thereof of the present invention that bmds to the B-lymphoma or leukemia cell,

that is bound to at least one diagnostic or at least one therapeutic agent.

The diagnostic conjugate comprises the antibody component comprising an anti-
CD20 MADb or fragment thereof or an antibody fusion protein or fragment thereof,
wherein the diagnostic agent comprises at least one photoactive diagnostic agent, and
more preferably wherein the label is a radioactive label with an energy between 60 and
4,000 keV or a non-radioactive label. The radioactive label is preferably a gamma-,
beta-, and positron-emitting isotope and is selected from the group consisting of 125
B 13 124p 86y 186Re 188p. 620y gy Il 61G, 8G, Ymr. Sy, itp ilo
13N, 10, "*Br and combinations thereof. |

The diagnostic conjugate of the present invention also utilizes a diagnostic agent,
such as a contrast agent, for example, such as manganese, iron or gadolinium.

The therapeutic conjugate of the present invention comprises an antibody
component comprising an antibody fusion protein or fragment thereof, wherein each of
said mAbs or fragments thereof are bound to at least one therapeutic agent. The
therapeutic conjugate of preferably is selected from the group consisting of a radioactive
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The present invention particularly enconpasses B-l1ynphoma cell and | eukem a
cell targeting diagnostic or therapeutic conjugates conpri §h%§ﬁ§‘t el body
conponent conprising an anti-CD20 MAb or fragnment thereof or an anti body

fusion protein or fragnment thereof of the present invention that binds to
the B-1ynSRIPAES2Lr | eukenia cell, that is bound to at | E&ICRIFES agnosti ¢

or at |east one therapeutjc agent. The di.agnosti¢ conjugate conprises the
ant i body cdﬁgﬁhwww%&?@% BHOTAPR, AphRPRALP &emrpﬁ%mwt heYeBKiS%r  an
anti body fugkqn | s thar, : L) et qh'%g | & agent
conpri ses ;@é@égg{cﬂggﬁﬁﬁgﬁﬁgﬁiﬂg@g@g a\gggﬁll?r&ghgﬁ erm e%gfﬂé% glr ably
wher ei n t hehd piesdnt iisveatiomslic dhase idvigs| thdl glossess the phamreeegicabpropergnselddtean d

" 4,000 keV or a.non-radi Qactive label. The radjoactive label. is preferably a
gamma- ,  belom e ZReRR ORISR anismitotyantliess alping entebelis A BidiEhe. of oup
consi sting : §§F-Jﬂ,!' %éoym . 8 cy, 11
"In, 67CYa,ﬂ%§oé%%3nrée, o , fé:l%%é%i??@g%‘hﬁ%ﬁ%e‘%ogr Bgoﬁagé%#%ﬁagg’tions

t her eof . Thhesdidmpscme seleatahfromathe grohip chesigting € nitrogeu andstards, @tlsdenifmide zes a

di agnostic agent~ such as,a contrast agent, for exanple, such as nanganese,
iron or gad®IVAHYEH a#‘ﬁ(& ?’if@?‘%fﬁ%u@lfifes%’é?ﬁsuéﬁ%@nﬁﬁ fokie W‘is@ﬁk’gﬁ:n%ﬁon

conpri ses : 'bod%yn-lﬁi(a on%ah: npr.sh g ti bodw; I on, H?'%E I n or

f ragnent tﬁ{e}l?lgg{)ll,s’mh el nme%ach 0 Egsaipgﬁhﬁbs%%rl@f‘ agnent“gﬁ&t%hereeo a?’e bound
to at | eastepipodoplivdlozpins, iptatmgantoordination bemnpleeds; ivinoaocdikalgids, esubktitutedt§ er abl y
I's selected fromthe gyoup .consisting of a radjoactive 16 14 August 2006
WO 03/ 06882eas b/ BYfsezine hesrvalives, nAdrReRAORIsRht BIPPressanty naRfagomsts,

phot oacti v e age C V] hCracd ' a g or a
t oxi n, andeeélhgsgﬁn‘g? ﬁtgﬁl%nb i erﬂé%'%.]s’ %tﬁle %?Elgnseshggﬁﬁs%&ﬁ%ﬁxg?%én &ilénvent i on
are those djongtndtioatthgrests eFhe tdxénspneompassed by die presqeifivention art sfectddr om t he
group consisting of antimtotic,. antikinase, alkylating, antinetabolite,

ant i bi ot i c,from the,grenp congitting of ristie APHED, alphatostn, sapagian NBoRNCIEase, IRINAY ons

t hereof Morg, s | £ _ec e g

consi sting eg ” gﬁ{drn %%eg?bhr%ég tIéF%??ﬁgtg'{@?i?{?%ﬁs%%ﬂ §é&3|8g%‘%§e§;g§1 fnbgfjk@l%%’

sul f onat es, gelodin, aphihermstpxing Peazdvesnasfeabioximg endlPseandbmgegs efdbtoRin. i nhi bit ors,
pyri m di ne anal ogs,..puri ne .anal.,ogs, anptibiotics, enzynes,

b1 podophy! | of oGl BEraRSTHE FOBBEALA Paite GHEReB B EIHAG &% SHERGPRIHEPHS,
substi t ut edejetfed 2 om Bk "oup Yha&idRe of @' tYBkin¥ 8 stefl’ B4IP LRSwhC Blctor, a
suppressants, antagoni stS, ~ endostatin, taxols, canptothecins,

ant hr acycl! i lpmphotozsing abematopdietit fictoram adloyy stimnldting factor (CSF), an interferon

(IFN), erythropoietin, thrombopoietin and a combination thereof. Specifically useful

are lymphotoxins such as tumor necrosis factor (TNF), hematopoietic factors, such as
interleukin (IL), colony sﬁmulating factor, such as granulocyte-colony stimulating
factor (G-CSF) or granulocyte macrophage-colony stimulating factor (GM-CSF)),
interferon, such as interferons-a, -p or -y, and stem cell growth factor, such as
designated "S1 factor". More specifically, immunomodulator, such as IL-1, IL-2; IL-
3, IL-6, IL-10, 1L-12, IL-18, IL-21 interferon-y, TNF-o or a combination thereof are
useful in the present invention.

Particularly useful therapeutic conjugates comprise one or more radioactive
labels that have an energy between 60 and 700 keV. Such radioactive labels are
selected from the group consisting of 27‘5Ac, 67Ga, Y, , Mn, By, %], %6Re, ¥R,
7T 0, 2P, , %Cy, §Cu, 212Bi, 238; 2N At and combinations thereof Other useful

therapeutic conjugates are photoactive therapeutic agent, such as a chromogen or dye.
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conbi nation thereof. The toxins enconpassed by the present invention are
selected fromthe group consisting of ricin, abrin, alpha t¢xi in,

ri bonucl ease (RNase), e.g., onconase, DNase |, Staphyl ococcigff(‘lmgu&%%{5

ent er ot owigesssakeweed antiviral protein, gelonin, di phedEGBN3/EES N,
Pseudononas exot oxin, and Pseudononas endotoxin. Useful therapeutic

conj ugat es of t iehgr essfult thenapentic oconfugates novmpeise deligahoclsotides) espgeethllr om t he
group consisting of a cytokjne, a st‘egbi;ell g@?vvt factor, a |lynphqtoxin, a
hemat opoi cepEseps:religonclentidss, that  Breterblh (13 AdiTested| agmyst QRCESNES fa8flon
(IFN), ery | ' b BLQNRRRHGhL owrbi nat i on t her eof

Speci firal Itogh/&%géﬁﬁ}dhgt}sg Pyrrphoiﬂg | n‘g&ég‘gl%aggat)%pmr necrosis factor (TNF),
hemat opoi eti ¢ f dheqresentinveniden panticelatly wkcomgastes, methbdsnyf tredtimgl aBicel] f act or,
such as granul ocyte-colony stijulating factor (G CSF) or granul ocyte

macr ophage lyyaphomia et JeHigmap icﬁé disgasecsr Twtanmune diseasednrepelicctsich a5 g

I nterferons: 0. t I ﬁgp agg@r h [,gnat ed
"Sl factor"™ réug‘%%dé%{ ihgg]g]‘]%,&lg&n%ﬁlflooﬁgég a 8&, sﬂc%lc}glégl i&%aﬁﬁ&ég EL- 3,

I L-6, |L-1Qombphisidg adininistéting fo- B2 subjerd thempertieslly effebhive anpimotanitipat i on
thereof are useful in the present invention. Particularly useful.

t her apeut | €R¥8nMght 65 & dagmest tBereoforof nibe epiesat oaventioe, awdisd (Maf have an

the oF oup. SOmOmEyREy St veilflen TiRhAANY wdffecs £ ihda BB WEENES (0T,
177La, 32pnot hédalihefapaltic agé@Biound 18 itBi The Alliniisteation of iy Mraaked asti-CD0e of

O her useful therapeutic conjugates are photoactive therapeutic agent, such

as a chr omegtbpdy’ eapebe supplemenigd by adpamstengs ¢s 1ths subiECPCPPISBIOIBO ot her
P iy . . . el \
gﬁte I g ense © é?‘ﬁ%@%%@l ag@%'é %@E@a‘fﬁ%ﬁg‘# %rﬁ% 99%{3%&5 ﬁ%ﬁe(%? %ﬁlba(t) ggf)ﬁ%{ &léérl\%tg genes

and 0. ncogeReraatipdunits afbther attigen roml the Rarfiak &sf, ths et agllMrahatThe qliesent
i nvention particularly encorggs_ses net hods of treating a . B-cell _|ynphoma or

| eukeri a cdumctions; sucheas sHecior mpetnminibe Fgpertion of ths MAB, thatds therapgutic a3d 5

manmal , i ncl,udi Ng4: U [BURS mest.| r ni pet , (aﬁ.gﬁ-zé&ld cats,
conpri si ngwggc {r%lg eri ngh?rg{ﬁt hg{ésfﬁf)ej(aeﬁ a %hg]?gbgeﬁ% iaf:g yoggfhe I've ’anmount
of an anti chialesio, Mitarosr raurinea Girehe cdsh of sui-hwharnt dnémgls)datt selecied ftonothe
fornmulated in a pharmaceytjcally ac tabl e icle. i apy_utilizes
a "naked aBfQUBSEYISHIEHY am re%yew&gm= Eipér é@guﬁpg“a-ﬁrgﬂga éggéro(%%ol t. The
adni ni st aldes WpddiechankedodndpdLaenI ANthIRdtDagACIROLS IMETERSED bY
adnministering fo the subject concurrently or

CD54, CD74, CD80, CD126, B7, MUCI1, la, HM1.24, and HLA-DR, tenascin,

VEGF, PIGF, an oncogene, oncogene product, or a combination thereof, formulated in

a pharmaceutically acceptable vehicle.

Both the naked anti-CD20 therapy alone or in combination with other naked
mAbs as discussed above can be further supplemented with the administration, either
concurrently or sequentially, of a therapeutically effective amount of at least one
therapeutic agent, formulated in a pharmaceutically acceptable vehicle. As discussed
herein the therapeutic agent may comprises a cytotoxic agent, a radioactive label, an
immunomodulator, a hormone, an enzyme, an oligonucleotide, a photoactive therapeutic
agent or a combination thereof, formulated in a pharmaceutically acceptable vehicle.

In another therapeutic method, both the naked anti-CD20 therapy alone or in
combination with other naked mAbs, as discussed above, can be further supplemented
with the administration, either concurrently or sequentially, of a therapeutically effective
amount of at least one therapeutic conjugate, described herein and formulated in a
pharmaceutically acceptable vehicle. The antibody component of the therapeutic
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sequentially a therapeutically effective amobunt of another "naked anti body"
that binds to or is reactive with another antigen on the 34 Mugust 106 he
target cell or that has other functions, such as-effector functions in the
Fc porti omoosoédszt MAb, that is therapeutic and which is pepecgasaderer ein.
Preferred additional mAbs are at |east one humani zed, chineric, human or
murine (incbhi@g@ia LOmphisdon-leasnaie hmnambel) chiferisch@tiedr ekt tRr WHOUP
consisting of a MAb reactive with CD4, CD5, CD8, CD14, CDl 5, CD19, CD20,
CD21, CD22 huwmpp subjegtpisMAbmelectediom thegronp capising efuMAb repate wits€D4, D54,
CDr74, (D80, ] I n L S as&yqA, G, PI G,
an oncogengﬂgg@%e‘?‘élg’ro u%td,ﬁl%gr’ dz}g%og%q*ﬁaﬁ%%’ ?Pé?ég ) fét‘rﬂr%gr gpé ’in a
phar meceut iG38, yCB40,e QDAL e CVEl] OS2, B3y, t GB7428PE0,20D 126PBY, tMEICApy al one
or in conbination with other naked mAbs as di scussed above can be further
suppl ement dUG2: MURS: MHCHi da.r BMIo¥, andt HEA-DRg fensseiantVEGHr Paljuamt i al | y,
of a thera | call ct] moynt_. o t. |.east, on eyt c agent

f or mul at ed%#%eﬁgha%/nncg%gelﬁet iﬂéaﬁcg aocllzlceapt‘g%lil%em%?g) [ ct?‘g?gf%%%%%eﬁl %er ein

t he ther apghiuintacagially Wedepblépichichs As Glidcdsed ihereRO8 ttherdpdufiiagadimxe | abel ,
an i mmunonodul ator, a hornone, an enzyne, an_ohgonucl eotide, a photoactive
t her apeut | COmpgeha yrotexie apest. riaradinaciiveelabelf an immyneaedidatpy; aghormone, a

phar maceut i . i.cles.] th peut | 1, DOt h t he
Paked ant | poettREEHIAAL Gl s cofivinalubARDF forh ARG Ak RERR S
di scussed abseptablecwhidke further supplemented with the adm nistiation,

ei ther concurrently or sequentially, of a therapeutically effective anount
of at |east one A%Mt&@%@ﬁp{f@%&vemﬁ%&rh@n@mp@m amethod afed 'in a

phar maceut i.cal.l y agcept | C he anti| e nent . of

t her apeuti (:1:1% ﬂl‘ﬂg f4BA%§u§mp§8%§mrv&Sﬁl&#g€§8%aqﬁ%{% %5%&%@36% e

conpri ses abmpfisiag adménidietingio a8dbjecthl therapeuticdllyrefidctive amounnef 4 Aitibodn- human
subj ects) MAb selected fromthe group consisting of a MAb reactive with CM,

cDs, dpsion protsimor fragment comppising effipast tverpt-Clo2pmAbsppfiagmenty . D38,

CD40, CD40 S50 -7 ASYToN M3,
MUCA4, | a, m%q%e%@%ﬁkﬁg%ﬁo?gﬁéé‘gn &gal%fé&ﬁ %]?1 oncbo%%egncogene
product, onhaesfafithegitésent ihtentieotind ableast|cat edditiond MAbapreferahly iseladted
acceptabl e yvehicle. As discussed herein the thera [ gent conpri se
a cyt ot oxi rogy, &ha g’é?“Pa‘fﬂ“é‘é‘E"tgi Q/timi"\g’ﬁerf"'?‘m_ﬁﬁ i ﬁén@ﬁg’ éf%g’, Eﬁlﬂgm&me, a
phot oact i vecr l,r@EQ@'} CH289em20CIR3c TN H ) ¢hsr, ab3s,f eban) ap@rin a

phar maceuti ca
CD46, CD52, CD54, CD74, CD80, CD126, B7, MUC1, MUC2, MUC3, MUC4, 1a,

HM1.24, and HLA-DR, tenascin, VEGF, PIGF, an oncogene, oncogene product, or a

combination thereof, formulated in a pharmaceutically acceptable vehicle.

This therapeutic method can further be supplemented with the administration to

the subject concurrently or sequentially of a therapeutically effective amount of at least

! one therapeutic agent, formulated in a pharmaceutically acceptable vehicle, wherein the
therapeutic agent is preferably a cytotoxic agent, a radioactive label, an
immunomodulator, a hormone, a photoactive therapeutic agent or a combination thereof,
formulated in a pharmaceutically acceptable vehicle.

Further, the antibody fusion proteins can be administered to a subject
concurrently or sequentially a therapeutically effective amount of a therapeutic conjugate
comprising at least one MAb bound to at least one therapeutic agent, wherein said MAb

- -component of the conjugate preferably comprises at least one humanized, chimeric,
human or murine (for non-human subjects) MAb selected from the group consisting of a
MAD reactive with CD4, CDS, CD8, CD14, CD15, CD19, CD20, CD21, CD22,
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acceptabl e vehicle. As described herein the present invention particularly
enconpasses a nethod of treating a B-cell |ynphoma. or |eukeqisagast 2006
aut oi numme di sease in a subject conprising admnistering to a subj ect a
t her apeutWQaJ!/Oqﬂt!@ffective anount of an antibody fusion pPET&IBRIEI66H agnent
thereof conprising at |east two anti-CD20 mAbs or fiagnents thereof of the

present inve23.oeD8p, 8133 (g %@38 eeB10,06P46ht CDEt2 N GP54.r @BAdnt

t her eof of p t kN ho a S nal ef erably
sel ected fﬁt;]gg?’ ﬁ@ﬁegouz o I’IES:I 5t ng 0 I§/fr“le(gf{c;t | vmﬁ 2% &Eﬁ%
CD14, CDL15, tendsth VEGE OP1GEDZA, orfdogehe, ené-proffact, %coxﬁEXﬁZuonCEh%%ofCD‘lo
CD40L, CD46, CDb2, CD54, CD74, CD8O, CD 26 B7, 19%4TJCl, MJC2, MUC4,

la, HM . 24formulatediima mnnam§@llyrﬁccqz$@e vehjaly:, Thenansibedy dwsion m@ug@eéf :
duct nbi h f t ed |

D ept abl o GBHhecranERtoS A e AL AU 7re Padh  IER S HsiOmelS e wi ¢

the Ram ni S&E&Bﬁ@ﬁeﬁa@euﬁd’@eﬁﬂ@l a@%ﬁﬁéﬂw&ﬁ;ﬁ;ﬂéﬁt&m&&h&%m&ﬁdﬁb byerf¥d cah :

therapeutically effective anount of at” | east one therapeutic agent
formul at ed bem eoxplblaatmmlc@ﬁmffmm reciiesbagontator eombinativns, ofithe sameaganés, such

h b di | abel
| mmumonodurasdp SaemphEneeRE iR BbES o iR S ohe PreERE: nac on
thereof, faidubatieth hiddRdPEHR AL &H-tal bﬁ 1otRBinGd B aFubjeber, the

ant i body fusion proteins can be admnistered to ubj ect ~concurrently or
sequent i al | gongprisingr administeviag Ity thé fselumt,vahrmmem inebadipgburhanscand ugat e

conpri sing | east ,one MAb ho e therapeutic ent V\/nerel n
ca Wb cHRSHE 19 GPPMIoR GRFn e OB b P DB R reR gk & BEREpts,

humeni zed, (daligRie! Gomp rﬂmg% eﬁu mmoeMABQﬁ Edéﬂ:ehﬂﬂﬁ?e&l&lﬁcin‘ﬁb ect ed
fromthe group con5|st|n MAb reactive wth CD4, CD14, CD15,

CD19, CD20, promnor Gpgment tbgremﬁ O‘Aﬂmmaseaoowenm tenpeds 1o th@bfﬂ@@maoom%

Cra1se, 57 INSEE ElicIMriscHe Do) MR gty gt uimbonRion, “Veck

PI G-, an Onﬁ@ﬁﬁﬂ&s fr@giﬁé:ﬂmﬁeﬁr@dmﬁd to0dt 1east O tiaghdseao agbiy fbulateicarl at ed
I n a pharnaceuti cal | accegababl e . vehicle. The anti body fusion protein itself

can be conj physmacgutieally acoepiablsaiehicle. Jde wsefliagnestic agenfsatrdeseibgd herelne t o

attach nore, th RiGio Lper apeutic agent to an anti body conponent and these
2, e

therapeutlc ‘agents can be a conbination of different recited agents or

conbi nati ons of Inithe desgriptigiettiasfollows,a number of terms are used and the following

definitions are provided to facilitate understanding of the present invention.

An antibody, as described herein, refers to a full-length (i.e., naturally
occurring or formed by normal immunoglobulin gene fragment recombinatorial
processes) immunoglobulin molecule (e.g., an IgG antibody) or an immunologically
active (i.e., specifically binding) portion of an immunoglobulin molecule, like an
antibody fragment.

An antibody fragment is a portion of an antibody such as F(ab'),, F(ab),, Fab’,

Fab, Fv, scFv and the like. Regardless of structure, an antibody fragment binds with
the same antigen that is recognized by the intact antibody. For example, an anti-
CD20 monoclonal antibody fragment binds with an epitope of CD20. The term
“antibody fragment” also includes any synthetic or genetically engineered protein that
acts like an antibody by binding to a specific antigen to form a complex. For
example, antibody fragments include isolated fragments consisting of the variable
regions, such as the “Fv” fragments consisting of the variable regions of the heavy
and light chains, recombinant single chain polypeptide molecules in which light and
20



as two different therapeutic radioactive |abels. Al so enconpassed t he
present invention is a nmethod of diagnosing a B-cell Iyrrpllén‘alg"@‘ﬂ&lﬁjkem a
in a subject conprising adm nistering to the subject, such

i ncl udin %Wﬁ%’“and donestic and conpani on pets, such a"scﬁﬁﬁ@/‘"’ﬁ(a’ts

rabbits, nea a .di agnostic ate,c ri an antj 0 MAb or
f r agnent t f‘g’aa’igﬁe@ﬂ?ﬁ g%d%"”f“ﬁ%ﬁe‘gﬂ)f nggpﬁ?ﬁerf ?égﬁ\%rﬂmtf:ﬁ’ér )edPdof t he
present i m&ﬁ‘ﬁlﬂ:@lnrécbglﬁn&i Rilfts tc@ndifingl Mmk@laﬁuﬁ acilepliales e ! thimieh@eei n the
anti-CD20 MAb or fragnent thereof or anti body fusion protein or fragnent

t her eof i s Hypemvdrislde meigidneast one di agnostic agent, fornmulated in a
pharmaceuti cal | y, accept abl vechi c The.usef.j d d| ostic agent g are
described herei Hq—algeg—ﬂaﬁ?—& lsi'-ﬁﬁgr Y27 fRtirg &"?dé't 539t CPB]%EBRﬁgth nunber
of terms angekisaicednt herhiolid Q¥ Bilaunsd et Nid p@f%na&euer aivbay heickaei litate
under st andi ng of the present invention. An antibody, as described herein,

refers to erovites leffpgon fur(dtions,, sucht ay aomplemut: fixafiony and AEGfédaWOer mal

ol boul e (AeBendtal R RE R el se e s i Ao o g'tay”?“?t%p‘)bﬂ' a
speci fi cal |l¥51§" rﬁb\ﬂ&)er PRI gaﬁklﬂfe that th@T‘leiq RU ot TRfued! fr thdrlise

anti body fragnent. An antibody fragnent a portion of an anti body such as
F(ab') 2, F(famtn Fatith, othEnamecEmusma;FsuclaraS amptobuskeomﬁggmtdlma)s dffaksdr uct ur e,

an anti body f nment ds, wi ame a en t |s recogni zed by the
i ntact ant ?/36‘859/‘9‘ l‘iéi?wé’otl%ﬂo"égtaf‘ ‘gloach %lﬁrreﬁt
bi nds \Mthre&mhmaehwm&%ﬁhﬁaﬁn{eﬁ&mum&meaepﬁhﬁmmé al so includes

any synthetic or genetically engineered protein that acts FI ke an anti body
by binding to a Aghmehpanubudwgemrecombmammomurrqhheoontaﬁtsrtheemahb& e, anti body

fragments ipnclude i.sal a ed fr rrent onsi stin arJd abl egi ons,
such as t helomays ipelu g‘& -rgqrﬁxaetgpmﬂ{gr@p mé’é‘% Yt he heavy
and |ight cegvEsfrom %@@Pédi@nﬁ efdrHIY 8 rédeat ihtibedy, RaleREcIRIBEddBAns Hf Whi ch
light and 20 14 August 2006 WD 03/068821 PCI/ GB03/ 00665 heavy vari abl e
regi ons ar eh@mtﬂmdymlﬁwliasgelmdcfeomthWeﬂfﬁl #antibodywi Feryetermaty  ni ni mal
recognition unpits consisting, of .th mno acl si dues 1 hat the
hypervari atﬂpgﬁ ﬁh tg%onéar“}s (gfo eﬂ%ﬂlgtfbgﬁngi qir? deg‘gﬁtﬁ%ody whi ch
I S not conj W%ﬂsﬁalea sumgg@aﬁl&uggagent This is so because the Fc portion

of the antibody nol ecul e
A humanized antibody is a recombinant protein in which the CDRs from an

antibody from one species; e.g., a rodent antibody, is transferred from the heavy and
light variable chains of the rodent antibody into human heavy and light variable
domains. The constant domains of the antibody molecule is derived from those of a
human antibody.

A human antibody is an antibody obtained from transgenic mice that have

) been “engineered” to produce specific human antibodies in response to antigenic
challenge. In this technique, elements of the human heavy and light chain locus are
introduced into strains of mice derived from embryonic stem cell lines that contain
targeted disruptions of the endogenous heavy chain and light chain loci. The
transgenic mice can synthesize human antibodies specific for human antigens, and the
mice can be used to produce human antibody-secreting hybridomas. Methods for
obtaining human antibodies from transgenic mice are described by Green et al.,
Nature Genet. 7:13 (1994), Lonberg ef al., Nature 368:856 (1994), and Taylor ef al.,
Int. Immun. 6:579 (1994). A fully human antibody also can be constructed by genetic
or chromosomal transfection methods, as well as phage display technology, all of
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provi des effector functions, such as conplenent fixation and ADCC (anti body
dependent cell cytotoxicity), which set nmechanisns into actildAdgut 2006y
result inygehlosssaysi s- However, it is possible that the E@&Z(ﬁ}%%%gg&s not

required for therapeutic finmetion , with other mechanis
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fromthat of ofher species, such a cat or dog. A humani zed antibody is a
r econbi nanfnRbstydiragments, g 'z‘ﬁ S%ee%wwleaaﬁm@effﬂwlﬁ% speci es; ‘

e.g., aro A ey h - ari abl e
chai ns of gﬁlgfc%o enaﬂg%ﬁl%lgég/‘r | n§ gﬁ%%‘ﬁ’i@%?@c@@%ﬁ%@@%‘%ﬂgﬁ%@ydom ns.
The const agh thtoftmictionad propbtiesof thé atibody lalso wésaltiia selectionasd tilg gemet hose of a
human anti body. A human antibody is an anti bodééobt ained fromt-4nsgenic

mce that Kesedingeantiodyibibitiig thesepronsttics. dptds vey thuphage aHmigodi es i n
response t%orgﬁ{okgﬁe;t}rgpﬁrﬁ&adfh?e“@@ell.'fhragg{c}gsgg?fc%ggggﬁorﬁleﬂr{??tv%i@& oghe human

heavy and I ocus are I'n rains o erived
from enbr y gevnsats; tfemtheie kdvidw, Bese. g Fahnsoanhd Ohiswell] gatrest Opigfinghi ons of the

endogenous heavy chain and |light chain loci. The transgenic mice can
synt hesi ze SHuatRalBielogy i 2414 d199%: for human antigens, and the nice can
be used to prod 4 ' = r.eti09; ' . h for
obt ai ni ng human "ant1 bo P@eﬁ%gggg%égg%ﬁ%d%@é}}é?g escB; P/%Lsd%(bé% G een et

al ., Nat unkSQeneit.No. 3,367,6BPhd,5,229BY8| whith asd incorpaiatadan B ivety B994) , and
Taylor et al,, Int. Ininmun. 6:579 (1994). A fully human anti body al so can
be construé?féffn%f genetic or chronosonmal transfection nethods, as well as

T/ Ceo3) bo6b1 vhiereeait affatis Ematieulor WAl St Ken S MRS or 1 e

al ., Nat ur eocifirend?-ob SRjuerftiatl9 MWithf anrantibedypmoidtycdr conjughtet toramantitodpodi es and

fragnents thereof in yitro, fro I mmunogl obulin varighl e nai.n gene

repertoir eénqu‘@frﬂ'?m‘F%\ﬁBﬁ&X QreacPt‘éB‘i?oﬁgg.mq% %S l%ragment, and is useful In the
treatment of a disease. Examples of therapeutic agents include antibodies, antibody
fragments, drugs, toxins, nucleases, hormones, immunomodulators, chelators, boron
compounds, photoactive agents or dyes and radioisotopes.

A diagnostic agent is a molecule or atom which is administered conjugated to

an antibody moiety, i.e., antibody or antibody fragment, or subfragment, and is useful
) in diagnosing a disease by locating the cells containing the antigen. Useful diagnostic
agents include, but are not limited to, radioisotopes, dyes (such as with the biotin-
streptavidin complex), contrast agents, fluorescent compounds or molecules and
enhancing agents (e.g. paramagnetic ions) for magnetic resonance imaging (MRI).
U.S. Patent No. 6,331,175 describes MRI technique and the preparation of antibodies
conjugated to a MRI enhancing agent and is incorporated in its entirety by reference.
Preferably, the diagnostic agents are selected from the group consisting of
radioisotopes, enhancing agents for use in magnetic resonance imaging, and
fluorescent compounds. In order to load an antibody component with radioactive
metals or paramagnetic ions, it may be necessary to react it with a reagent having a
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techni que, antibody variabl e domain genes are cloned in-fr ther a
maj or or mnor coat protein gene of a filanmentous bacten%ﬁ %Hﬁgﬁé
di spl ayed as functional antibody fragnents on the surface of the phage

particl ewoR8%assse the filamentous particle contains a sipoglaBesin@sded DNA
copy of the phage genone, selections based on the functional properties of
the anti bodygnataiiao mésahl dre attached 2 atultiplicinf of delaimperowps dadbinding filee iand.i body

exhi biting 0 ertl hi s ,. the phage mcs sone of the
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by in vitrosushts,eat, eedly&uedialmnetﬁmceﬂd agid (BBt dMglen’étrﬁﬁﬁn@bﬁtaaMc

5,229, 275, whj are in por ted,in their_entirety by reference. A
t her apeut i cac#} éﬁ PA) pgrp 83181“e§t°69ﬁ"%/ﬂb%rﬁ’ big-thipsenHrabazoes. separ at el v,

concurrentl NN fﬁf(}‘a 0 H&ﬁéo 0 an
ant i body [ etmﬁgg%&lhk@#tﬁgy% or gg{ﬁ%% ¥¥ ra%'rﬁ;:ggse b(l)lglg%lss %ggﬁen

i's useful it thdyeptitie emtigerntising standixmdeﬁstrlEssatmdmlam‘1shbﬁnabehﬁked tagent s

I ncl ude anti bodies, .anti body.  fragnents, drugs, toxins, nucleases, hornones,

i munonodul the aatibody By grepmswhish engblesdomntion abBﬂ@)t"B&?ﬁmQ’@m&@é‘ﬁ?’s or dyes
and radiois his

adm ni st er e@}&gnj ugﬁ}fqlc&f?t é%%&ﬁ%ﬁgw %@y&qﬁhgﬁf%ﬁ% yb%F ant i body
fL agrrelnlt ollinl&ng)bﬂmgnmgé nnwaguel, nﬁethml}:h?ﬂrlea%emsjﬁoagmﬁgmga:hdlmeme by . Igcati ng
the cells contai.ning the aptigen, ef u lagnostic agents i n ut are
not |i mit ecAntigod 1F%§%@P§@F?fg@§?%d};@§m(4s§%ﬁ5§ ] Wﬁ‘%eg rﬁn‘g’l"gépt avi din
oD &), CCHlias 385RA il b5 OFRO CAOISCRIROUPRiHs ﬁ%&%&ﬂt&f hélfifl i enhanc ng

agents (e. anmagnet’t ¢ °1 ons) magneti c resonance I nagi ng

Pat ent No. ifs éhtitety lby beferenc. |Rza$culkﬂy usefnhmietpl+ehelatel cbinbmatlemsa:mamae B- of

ant i bodi es ed.to a MR Ci ent and|SJn orated in its
entirety byP @é‘eﬁgﬁ%éﬂd 1tHpmongmy @D’ganad?‘ﬁ’égg?ggﬁ%@?g%uéﬂem 13gRostig| ected from
the group C@%Péstlh'ﬂ%%fneraf@&& @JS’@Gi)toQ'Um'l&V”ﬂmﬁ%msﬁ I$lprizygsiedri n magnet i c

resonance inmg | uorésce t cq u order 'to 1 oad an anti body
conponent W€h, G?lel%dfllmé GaytiGa, €™ e, EgkaHﬁgH& °©,"Hrs, for radiemagingecessar y
to react it .wth a,r t havin 14 A t 2 03/ 068821
PCT! CB03/ 00BES RS RRE Wi Gl a0 ep A e FAEle LR PoOROERel at | ng
groups for pbisidhdbl@uin@iéuseful for MRI, when used along with the antibodies of the

invention. Macrocyclic chelates such as NOTA, DOTA, and TETA are of use with a

variety of metals and radiometals, most particularly with radionuclides of gallium,

yttrium and copper, respectively. Such metal-chelate complexes can be made very
stable by tailoring the ring size to the metal of interest. Other ring-type chelates such
as macrocyclic polyethers, which are of interest for stably binding nuclides, such as
23R a for RAIT are encompassed by the invention.

An immunoconjugate is a conjugate of an antibody component with a

therapeutic or diagnostic agent. The diagnostic agent can comprise a radioactive or
non-radioactive label, a contrast agent (such as for magnetic resonance imaging,
computed tomography or ultrasound), and the radioactive label can be a gamma-, >
beta-, alpha-, Auger electron-, or positron-emitting isotope.

An expression vector is a DNA molecules comprising a gene that is expressed

in a host cell. Typically, gene expression is placed under the control of certain

regulatory elements, including constitutive or inducible promoters, tissue-specific
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Such a tail can be a polyner such as a polylysine, polysaccharide, or other
derivatized or derivatizable chain having pendant groups tolfAugiist®6be
bound chel ating groups such as, e.g, ethylenedi am netetraacetic acid
(EDTA), oVeok(essdkt ri am nepentaacefic acid (DTPA), por phPCTH{EB03/66d65am nes,
crown ethers, bis-djiosem carbazones, polyoxines, and |ike groups known to

be useful fiseulelors elsmeptsand cersrers.o Sud aednsupsaidiio bey oppabielitked o hei gens

usi ng stan Hlefichis€S- The chelate is normally linked to the antibody
by a group(jl‘\%lﬁl?lf:lﬁ)klgnae es formation of a bond to the nolecule with mninal

| oss of i Mmunor eAatéombiyarm hdstmayi eedny poskaeygdici on euleanytivr cellthacoataingr 0Ss-
| i nki ng. other re unusual, nethods and_r.eagents for conjugating chel ates

to anti bodfither aclonineyactes gpexnression vepigr. o His ae;q soggeludes thase MekarEotient i t | ed
"Anti bod i 29" | : i i | f which i
nti boady e%glg@hei%%us, hSweas @p&éﬂsg%gc ?Iéﬁé? thelt 'il&veg%e}p g%ﬁ#{cﬂlg 1ch s

I ncor por at I'ts entirety erence. i-cul a usef ul

net al - chel aérpinsendd toabhtinsthe ciohedigend(s) bethe throRoséife angeridnse ofithohest hyl and
cycl ohexyl anal ogs, used with diagnostic |sot oEes i.n_the general_ energy
range of 60cellpraelpobihg host calle Suitableaammatiamhost eells includgimyelemg celis; ) 4~ 18F,
111l n, 67Ga ' : Q-1 magi ng.
The sane chsé“cg'? gg?z&hg@gcagapﬁ@%ggé’ﬁg t ell%g Eih}%eé?gac fégg)v%Q{ (g{}lsé)a%lh}g’h as
manganese, hybridonangildimdohiduthentdaremelial Host dedl ushfell forwhpressifgantidoditg. Wi th t he
anti bodies of the, invention. Macrocyclic chelates such as NOTA, DOTA, and
TETA are of Alse@articuiprky usgfiy fogxpress and othsr fustiominseteing) s ahwgp cgllr ¢ cul ar 1 y
W th radi ongyc] i . I+ iU r ' . Such

nmet al - chel 2#@’ gggsﬁ?gﬁmesgﬁéégnlﬂ&O%&E%&?e%wglggﬁ%gﬁﬁeﬁ 2tt§i§IBg£r}?tr?\géﬁ§r e ring size
to t he met afecérhbinahigretein as@ohisparedito gortvptorah laninediag welh liness suohcisocycl i ¢

pol yet hers, which are of interest for stably binding nuclides, such as 223

Ra for RAl TCHE COROifsadicda BRK and SPncehilingh. Spesial anseseisaniipgls githa o

conj ugate o ' QHHR‘.’]EPE | ﬁ@&;ﬁﬁ [ | ¢ agent.
The di agnos{nf)@iiﬁggen cg)rélyéciorrpri se célmrr |gfél(1:ﬁ}\% or nlgr%l%nggl oac% |{:/S'e | abel , a
contrast agent (Asakedbertiny therernehntibode Suriampmtdimigi regombirantiy pediutedrogr aphy

or ultrasound), and.the radjacti.ve | abel can. be a gammp.,  beta-, alpha-,
Auger el ect%e?iﬁd‘%g} e ‘BﬁYlP?}}H’ﬂ’?rs’BPE?p%ftB%ﬁmE‘gﬁ%% Sthé '%Ha“?s a DNA
mol ecul es caiblis 0P InBbSB Raddidh sbEm&P WEHSEE salb o d¥&knC§lebificiheRiard! | V.

gene expresston 1s placed under the control of certain regulatory elenents,
i ncl udi ng climed t Vieleney off the dekiri proteip imsheatesr lsow niapy binding aimhs or $ids the August

2006 V\O 03 gg%%zr%tegqa{s%g :;’i/nggoagggen or epitope; i.e., monovalent, bivalent, trivalent or

mutlivalent. The multivalency of the antibody fusion protein means that it can take
advantage of multiple interactions in binding to an antigen, thus increasing the avidity
of binding to the antigen. Specificity indicates how many antigens or epitopes an
antibody fusion protein is able to bind; i.e., monospecific, bispecific, trispecific,
multispecific. Using these definitions, a natural antibody, e.g., an IgG, is bivalent
because it has two binding arms but is monospecific because it binds to one epitope.
Monospecific, multivalent fusion proteins have more than one binding site for an
epitope but only binds with one epitope, for example a diabody with two binding site
reactive with the same antigen. The fusion protein may comprise a single antibody
component, a multivalent or multispecific combination of different antibody
components or multiple copies of the same antibody component. The fusion protein
may additionally comprise an antibody or an antibody fragment and a therapeutic
agent. Examples of therapeutic agents suitable for such fusion proteins include

immunomodulators ("antibody-immunomodulator fusion protein") and toxins
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regul atory el enments and enhancers. Such a gene is said to be ' operabI%/
linked to" the regulatory elements. A reconbinant host naylbAugnst200
prokaryotic or eukaryatic cell that contains either a cloning vector or

expr essi %%}ﬁf&s&l This termal so includes those prokar yoﬁéﬁpgﬁ?/?@%ar yotic

cells, an transgenl c animal, that have been ge

engi neered b tdi&o ne SdrekdddNB of the
host cell (o%t%g ﬁ o(g["téﬁcel IQZAC grg;ft abl ex%haw’ﬂpﬁggge%gg?g%éei S include
nyel oma ceI(RNase)spmlﬁeraiﬂySE&bﬁxbnmlntRNa@nd NSO cells, as well as Chinese
Hanster Ovary (CHO .cells, hybridoina,cell |in t her mammal i an host
cel | useful for 4 dgjinantib 0&' tf?é‘relim‘gﬂ%ﬁ?‘@}e"l‘ﬁ@@lﬁt F%Stexpress
mAbs and other h closed in
WO 0063403 talf\% pro tjcgﬁef‘%é tslhﬁc%oygﬁ?wgrﬁmdr:eéedtr ec errvlgl na(rc:l?ﬁp?%tt ein as

conpar ed tOelﬁtepe»seoﬁﬂheeahe antigen, orathapieh knd/on&santiges br epitoptiCOn€0S, Ver o, Hel a,
BHK and SP2- cel] lines. Special transgeni.c animals with a_ nmodified i mune

system are %P&P@F%M?Flﬂbetfg’e‘? BreelloF-cathumygloitly plasmay 3aé mast¢ollsatigen or As used
h th d
oot + gen- bi reREpe bR ARPbAS dettauriGER BRURARCLRERCPC

si ngl e- chaigach anCD200gD9, G 1, OBH3, CDAGNEDE0, THARDR SCDY4, MUGE, sdne or
different specificities are |inked. Val encg of the fusion protein indicates
P

how many bi #a?hgn &reall soMultispeeific aultiyalent stipodieseara consirugts that bawgnereant i gen
or epitope; gk, $m=tl?.I g‘éﬁ%%@ﬁ tbfemlf(cﬂﬁngeﬂ{es taf o SRSkt s@% E‘ﬁi IV @l e The

mul tival ency o usi o prot el n nmeans can
advant age odiatidy! whére ohébﬁﬂﬁ!gtsktelﬁ@msl’wlﬂi dididﬁggémaxﬁlrthaﬁt}hg@hhtﬁemmerl ncreasi ng
the avidity of binding to the antigen. Specificity indicates how many

antigens oraI@ﬁWopes an antibody fusion protein is abl e to bind; i.e.,
monospeci fic, hi [ e hSRGE

definitions, a n‘g kG tﬁk%zegﬁe&ag?dya%%% 'S é'ﬂ%‘ Iva en 9%ecause it has
two bi ndi ngtasgetsswiiivh aresof differsyt stridtire. Bispaifiearitibobies (s Abd amhisisyesificope.
Monospeci fi ¢, . i val en l.on proteins have nor, |nd|ng site
for an gapl gﬁ'}bh h’é?‘ﬁﬁg‘a" Heaéh‘éneéﬁntt Hespegi ?aﬁgj’é'?%lt%’ 8T di abody with
two bindingg rnaeaf nv&uwnsfbloidneplésﬁﬁe ﬁaﬂ%&ﬁ@cu Jﬁl&eﬁ%éﬁi& PERY & N MRy
conprise a si é anti body ~conponent a nultivalent or mul tlspeC|f|c

conbi nat|onlean‘todebﬂ:era'mﬂlaHﬁpcduﬁdgllylnndsﬁoaemgstabiccmhgatplﬂmtbw #s of the same
anti body copponent. The fusion protein tionally conprise an

ant i body or %‘ﬂ’t o B SRR 5"&? AJREEY #H@é%ﬁiﬂ%hs t@ﬁ’? npl es of

t herapeut i cplagﬁdw%sﬁllgluhﬁé&mfeggmé&ﬁ]@ ﬁ#&h@ﬂmﬁrﬂa& %is@@cﬁeﬁlswihqnotem is

I munonodulators ("anti body-i munonodul ator fusion protein") and toxins 24
monovalent, consisting of, for example, a scFv with a single binding site for one

antigen and a Fab fragment with a single binding site for a second antigen. In another
form, the bispecific fusion protein is divalent, consisting of, for example, an IgG with
a binding site for one antigen and two scFv with two binding sites for a second
antigen.

Caninized or felinized antibodies are recombinant proteins in which rodent (or

another species) complementarity determining regions of a monoclonal antibody have
been transferred from heavy and light variable chains of rodent (or another species)
immunoglobulin into a dog or cat, respectively, immunoglobulin variable domain.

Domestic animals include large animals such as horses, cattle, sheep, goats,

llamas, alpacas, and pigs, as well as companion animals. In a preferred embodiment,
the domestic animal is a horse.

Companion animals include animals kept as pets. These are primarily dogs

-and cats, although small rodents, such as guinea pigs, hamsters, rats, and ferrets, are
25



14 August 2006 WD 03/068821 PCT/ GB03/0066S ("anti body-toxin fusion
protein"). One preferred toxin conprises a ribonucl ease (RYdjgusp2@iéer abl y
a reconbi nant RNase. A nultispecific antibody is an antibody that can bind

si mul t angpyabieggsy at | east two targets that are of diffepeficeabieesur e,
e.g., two different antigens, two different epitopes on the sane antigen,

or a hapt enalssihichidedras aret subluman prixpateoneh adfdnkse Ch hipedfeiredwoul d be for a
B-cell, T-cell, .nyeloid-, plasma-, and nast-cell antigen or epitope.

Anot her spe@mbodiment the,earapaggon umaljs adeg ene caint i gen on the same cel | type,
such as CD20, CD19, CD21, CD123, CD46, CD380, HLA-DR, CD74, MJCl, and - CD22
on B-cells. Miultispecific, nultivalent antibodies are constructs that have

nore than ®ne bPreiargtici éfMonoeloiidlAtibidie’d gnludiag Cliitepic, HiubiAiiced :
specificity. For exanple, a diabody, where one binding site reacts with one
anti gen andand HumaeAntipedies he ot her  anti gen. A bispecific antibody is an

ti body t hat ' i mal t { 9 e of diff t
Structure. B spobioppdon abodtaIRERe ol oo Biud BbPulid ot Aol & roni <
(bsFab) haV@ﬁﬁ*tichlﬁﬁﬁtig@@&uﬁﬂl@ahﬁ&idy%Bﬁ@hﬁés%l}l ety pélsf drftigeh Bindifpaiep! €, a

B-cell, T-cell, nyeloid-, plasma-, and nmast-cell antigen or epitope and at
| east one oarvkbinds tmonkyaenespiiops o an anfighnia determinant: Ragentawbrocdanal ugat e t hat

bears a ther utic or..di agnostic .agent. A varje of hi specific.fusion
o ot oi s cafntHBaIes K EEh RS Bt e BT he
bi speci fic {HdktOrSep,fBf &lathple; Kol aN@Milsteit Madire Db S-S (1979 aﬂ‘@&}%&, a sckv
with a single binding site for one antigen and a Fab fragnment with a single

bi ndi ng si t ¢ dloeds, ARRQEGCOLA INAMMUENOLQG Y, VOle lbpageedisti-c f usi on

teinis gi - St f | en a0 LOG Wit bi ndi it
Por one ant oG MiEE 228t (B Plrprebher oty Bickdrmthdendly” ant i gen.
Cani ni zed ofntfRUieRcEBE HAILEDEY Bfecling nfieSRiivh Baibosic edrsridiy #i ch rodent

(or another species) conplenentarity determ ning regions of a nonocl onal
anti body hasmigehevanifYing Hhefnseseaer afrantibodyavrgdustian by ggmoving psbum ssmpiles of

ot o R PR ELSRBARALL Rt B gl LooPerL Yol
as horses, ggtlont celRaRod@edlybridohdsaoivsing ddlbaidomas ety passtivee! | as
conpanion animals. In a preferred enbodinent, the donestic animal is a
horse. Conpeleneswhish praduce antibodies tniheranticencgulturing thercloney et progiuee pri mar i | y
dogs antibodies to the antigen, and isolating the antibodies from the hybridoma cultures.

MAbs can be isolated and purified from hybridoma cultures by a variety of
well-established techniques. Such isolation techniques include affinity
chromatography with Protein-A Sepharose, size-exclusion chromatography, and ion-
exchange chromatography. See, for example, Coligan at pages 2.7.1-2.7.12 and pages
2.9.1-2.9.3. Also, see Baines et al., “Purification of Immunoglobulin G (IgG),” in
METHODS IN MOLECULAR BIOLOGY, VOL. 10, pages 79-104 (The Humana
Press, Inc. 1992). )

After the initial raising of antibodies to the immunogen, the antibodies can be
sequenced and subsequently prepared by recombinant techniques. Humanization and
chimerization of murine antibodies and antibody fragments are well known to those
skilled in the art. For example, humanized monoclonal antibodies are produced by
transferring mouse complementary determining regions from heavy and light variable
chains of the mouseé immunoglobulin into a human variable domain, and then,

substituting human residues in the framework regions of the murine counterparts. The
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and cats, although small rodents, such as guinea pigs, hansters, rats, and
ferrets, are 25 14 August 2006 WO 03/068821 PCT/ GH03/ 006634 upmst 2006uded,
as are subhuman primtes such as nonkeys. In a preferred enbodinment the
conpani orw@ns/meski S a dog or a cat 3. Preparation of Mnogtpaghsdysed bodi es
i ncluding Chineric, Humani zed and Human Anti bodi es Monocl onal anti bodi es
(MAbs) ar euse dfanmibetycoupopaysdesivedfiom huantizbbnliorscléml amibpdies olewidtes ant i gen

o onl'y onBOGHHA BRIGH SHocid YohDe raEbarrIsnOr IRBRRrAISHBHERBhal
o only on . a
antibodies to s LA ' -0b Gﬁ"c% : t hose
skilled in the%ﬁ%@ %g]%ﬂ&l*eg?@)l(dgﬁﬂ %ﬁn&%gﬁl‘gr l I stgel?ig,d 21%rﬁ(‘a‘p- 156: 495
(1975), andesceabedjdor exampid, by (egmb)icatichRREMEnSROROFhoE Nbw' I AN OGY, VOL. 1,
pages 2.5.1- 2.6.7 hn Wley & Sons 1991) [hereipafter "Coligan"].
Briefly, né{q?éc&%ﬁa# 034, H@éﬁ%églr@aw%e bt Eeferenrery 1t FtEeD %clmlw_m th a
compost ti Oy 3BIcEhR Shiffbric AR are/ el kibtd GseRIFSRAHE Tnedry AL bROAY
production by renoving a serum sanple, renobving the spleen to obtain

B- | ynphocy eganpléiséung et bk H/br-idomb d6 yi60<1984) heseribel honathee produéed #ar oduce

hybri domas, cloning the hybridomas, selecting positive_ clones which produce

ant i bodi es [{@ chiteera by icgmbining PNArsequencereencpding thet YiaandpY wdemeins ghb-LBodi es t o
th ti , d i .ati t i bodi f t hybri d | t . MAb
(e ant1gen, and\Soeling Uiecath o s trom e bubeldom s,
wel | - est ab'cbxﬁi;ﬁgm r%gg&m&urﬁaﬁsﬁ-n&lsg%b#c%@agcgpfgmebﬁie%aéoﬁme B b Ni ty

chr omat ogr ap Protei n-A ar ose, e-excl usit on chromat ography, and
i on- exchargd chlightaihd heayyrchainSedablé cegiensaWphed Vigakspgativedy. Pech@ijues
2.7.1-2.7.12 and pages 2.9.1-2.9.3. so, see Baines et al., "Purification
of I,mmunogfeEedusing WM@@ wzmékw,@wm&mm@ww €. 10, pages
79-104 (Th r C ARb .00 L r ai §).:08.,0f

ant i bodi esgg gﬁ%@?ﬁuﬁ%@ﬁ%‘ﬂ‘t%@g@ eo.ﬁilZQ‘é_%Qr?tS Eg Vegieotag@ncgeag, g%;@ ¢
subsequent 12390584 {1 988) J§artee exxrth PranNat ‘Bdévad QeicESA 8942854 4992) nSardtiu,

chimerization of nurine antibodies d anti hody. fragnent re well known to

t hose ski Iqré‘dR‘f‘thq{%Cr)’a?2.43%&%@)@%&%@3@5Efn‘gﬂ' -z@@”ﬂbmlﬁﬁ%ﬂggﬁa’i bodi es are

produced b%acﬁ6ﬁﬁ§£ﬁfsrﬂep&g@é&§oﬁ9m%ﬁ@ﬁ&fy determ ning regi ons from heavy
of th '

and light variable chain e nouse | nmunogl obulin into a human vari abl e
domai n, and t hem\ chimeric antibody is a recombinant protein that contains the variable

domains including the CDRs derived from one species of animal, such as a rodent
antibody, while the remainder of the antibody molecule; i.e., the constant domains, is
derived from a human antibody. Accordingly, a chimeric monoclonal antibody can
also be humanized by replacing the sequences of the murine FR in the variable domains
of the chimeric MAb with one or more different human FR. Specifically, mouse CDRs
are transferred from heavy and light variable chains of the mouse immunoglobulin
into the corresponding variable domains of a human antibody. As simply transferring
mouse CDRs into human FRs often results in a reduction or even loss of antibody
affinity, additional modification might be required in order to restore the original affinity
of the murine antibody. This can be accomplished by the replacement of one or more
some human residues in the FR regions with their murine counterparts to obtain an
antibody that possesses good binding affinity to its epitope. See, for example, Tempest
et al., Biotechnology 9:266 (1991) and Verhoeyen et al., Science 239: 1534 (1988).
Further, the affinity of humanized, chimeric and human MAbs to a specific epitope can
be increased by mﬁtagenesis of the CDRs, so that a lower dose of antibody may be as
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substituting human residues in the framework regi ons of the nurine
counterparts. The 26 14 August 2006 WO 03/ 068821 PCT/ GBO3¥40A68xdst 3866 of
anti body conponents derived from humani zed nonocl onal anti bodi es obvi at es

pot enti alw@osdsgrs associ ated with the i mmunogenicity of purigpesGeast ant
regions. General techniques for cloning nmurine i munogl obulin variable
domui ns ar eeftketice adrehigher dosearfaripiver, affimitytNiab pribt ioaantagenesis. Skdfondi et al .,
Proc. Natl Acad, Sci A- 86: 3833 (1989), which is incorporated: by
reference iwm’&[\@@&gts%“rechni gues for constructing chineric antibodies

are well known t HAENP : g et al.,
Hybri doma 13: 469‘8{1{[@%}&@%%@%? ltoggélﬁ%vh\}% t%ﬂ@?tdbers ?gg%g)ée sgﬁﬁﬂﬁ{@o% #ﬁ%r a by
combi ni ng Dhibdedipuen trmitkneinsgerid BvetocknSecyblgd @olings, A, BidcBemsyzoc! onal
anti body, an anti-CD22 anti body, with reﬁect i ve human K and 1gG, . constant
regi on domeSimen., 63ild11ABI 1998 Ush Patentss, 57 7saf0c bathiof avhighoare incomeraedjiences of

the LL2 |ight. and chai &bl 1.QNS....V. -Vir.  respectively.
Techni ques g%n%rreggﬁ’g%rflegrtg%ﬁ %%’?;jelﬁg ﬁﬁgérﬁ gtlrs gﬁoperes:%afr?cf;grg{c fcgptagk anpl e, by
Jones et al respddatiely SDNA2kgmbaid chddU) pairil aamiBoglobilirtoavy had ligle cBaids, 323

(1988), Verhoe%en et al., Science 239: 1534 (1988), Carteret al., Proc,
Nat' | Acad. TeeDNAUSgmegty-areicigaed inpogxpressiom ventors whi¢h confy a pRimetech 12: 437

(1992), and_Singer, et al . domun, 150: 2844 (19 3%§ ach of .which is

her eby i ncotBUPREdutisetereaPialil BBt i it RBeNY ool Brliaifn) nant
protein thafncr@B! it Bfe dof BmiRd kd} Préinoted FrRnabbit dowaisheée cdsbiRedy theed from
one species of animal, such as a rodent antibody, while the remainder of

t he anti bodgowrntectoglebulin gene, thisheeprfslactoglobidimagans and the wewnsewdwyfacim a hunan
ant i body. Accordi ngl | er.i c ocl onal janti body .can..al so be hunmani zed
by repl aci nﬁfof%g%‘gqﬁjé‘?@'@g’geg‘%t’ﬂ%@ AgraCI s ﬂ?‘Pq‘Fﬂé’n\}é | Q@Fé’yd’Bﬁ%tﬁs of the
chi meri c Wi & sfiBndes ﬁ%ﬁfﬁm%imgﬁ.%&i , | TRs priRAdestd folddénylaRétse CDRs

are transferred from heavy and variable chains of the nouse
i nunmogl obusiteranditranscriptretabilizing sequaticesg The ekpriesséondieassettes argfcoainjeatedintant i body.

As sinmply transferrin use CDRs..into h n FRs aften results in a
reduct | on ofeuueieh SErep IR B i gags b o e AR BEFREn i gh
be requi r edof reBipiteik fdnPalé &l Alotvedhe g@didt&' Afbr Bifth thE plogeRy ateli@rothed e
antibody. This can be acconplished by the replacenent of one or nore sone
human resi dtheprésanaernd bpth tranggenss byiSohthemanalysisr Imerdeion therapsibody todeobt ai n an

anti body t hat sesses go Inding affinity to its epitope. See, for
exanple. TeR5EEh bogt hevy 408 g BititnB mistbe oo Sosel Sofire BT in Be Sttt a1
Sci ence 239¢e]ll Mk frbBB&Ansgenic females is analyzed for the presence and functionality of

the antibody or antibody fragment using standard immunological methods known in

the art. The antibody can be purified from the milk using standard methods known in

the art.

A fully human antibody of the present invention, i.e., human anti-CD20 MAbs
or other human antibodies, such as anti-CD22, anti-CD19, anti-CD23, or anti-CD21
MAbs for combination therapy with humanized, chimeric or human anti-CD20
antibodies, can be obtained ﬁ-om a transgenic non-human animal. See, e.g., Mendez
et al., Nature Genetics, 15: 146-156 (1997); U.S. Patent No. 5,633,425, which are
incorporated in their entirety by reference. For example, a human antibody can be
recovered from a transgenic mouse possessing human immunoglobulin loci. The
mouse humoral immune system is humanized by inactivating the endogenous
immunoglobulin genes and introducing human immunoglobulin loci. The human
immunoglobulin loci are exceedingly complex and comprise a large number of
discrete segments which together occupy almost 0.2% of the human genome. To
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Further, the affinity of humani zed, chineric and human MAbs to a specific
epitope can be increased by nutagenesis of the CDRs, so thaj Augusv@do6dose
of antibody nay be as 27 14 August 2006 WO 03/068821 PCT/ GB03/ 00665

ef fecti vewessmsdsegher dose of a lower affinity MAb prior per/dBi3eaeesi s See
for exanple, WO0029584A1 Another nethod for producing the antibodies of the
present i n\eagire @t bandp¥nic picelare taabld of produciig ddegliatd reperseifiiof | i vest ock.

See, e.g., Colnman, A, Biochem Soc. ynp., 63: 141-147, 1998; U.S. Patent
5,827, 690, aptibedies; laxgs portiensofibymgp ‘F‘é’tég;jp light-ghaiay leciamyst penfrogjicadef er ence.
Two DNA co r p ' cont-al : 'Wﬁlsegmnts
encodi ng pgﬁoe g%n%n%u"r%] eé’?@%’uﬁ"ﬁq#e%\%ggn Ilﬁa'%el)c sgﬁ)gcgcfégé e segnents are

cl oned i nt ahekpimaton oflyedstaitificial whiothosomes AY ACS) doneiifih@eithes damanbeaviyhat i s
preferentially expressed in nmanmary epithelial cells. Exanples include, but

are not |i mrdight-elnin prmpraciobylip leghin gespiline corfigustiipns Bincs eaelsiabert ifenes, t he

cow ct -l act ogl obul i e, . P-l.acto ul i ene ang.t he use whey
2id’ pr ot PR B skt ACRER BT R ndlo S FoPhitatp X, T 3
side by cogReflgppisifaithéntSEIHERBREndIIEHIlRA 168 MTRE Yws FACUS, bfe @@ninghi S

provi des atggl yadenyl ation site and transcript-stabilizing sequences. The
expr essi on teabesaytchginded agd onegantaiviang the light«chain focarage ingodugedsseparitelyz ed,

manmal i an eggs,. Whi ch .are i nplanted. into,.the uterus of, a r.ecipient
fommi e and pbigedi a8t LRE oonpRaRREsy wfo G Wt Sadoiflel for

t he presenggnmtell30Hinbyaiis gemasll RIonSs bichkén mitiéihjéstes intd hoaksBlastb&ystst he

anti body to be present, both heavy and |ight chain genes nust be expressed

concur r ent IRespling ghinesieanalescare scragre fortheir abilitystgdrapsmit gieaY A€ thepughal yzed for

t he presencge .and funct | L£.V: . ' or .-ant | ragment using
standard i %ﬁﬂ'ﬁ%‘%@g@g ;‘#‘& %ﬁ%‘%@@%‘é&%&%ﬁ ?eﬂt 411]38 g')r{?e. inﬁlﬁg&}aﬁrtag%%tj@? "can be
purified frEgedifethEithvs ttafdgedic Straing i@ coRlali@eSthk heien héhvyldhgindbéi.and ful |y
human anti body of the present invention, i.e., human anti-CD20 MAbs or

| .
ot her hunmarthepthepenntaining thedwmas light-chaimiopi, cegates Peggeny Whighproduoes  or

anti-CD21 I}ﬁg@ [ ' Hﬁ]ﬁlﬂﬂ%' 1 th humani zed, chineric or human
anti - CD20' B an ia%ﬁé?cggmé%ﬁB%sgq%g al ne tl(mr'om a transgeni ¢ non-human ani nal .
See, e.g., Mend&urthet reednt mefiadsfoe pfédneihg bispecific mABSinthde éigideéyed U. S. Pat ent
No. 5,633,425, which agre_.incorporated in their entirety by reference. For
exanpl e, a TREATRRINANG MARS A PRl Rb stk e 8 Ebaaﬁia\gvg 4ok Goeic

possessi Ng JIHRY thAAHE RS UBRnidA ilnPinoglbB&lin isotypes. See, e.g., FitzGerald et al.,
Protein Eng. 10(10):1221-1225, 1997. Another approach is to engineer recombinant
fusion proteins linking two or more different single-chain antibody or antibody fragment

segments with the needed dual specificities. See, e.g., Coloma et al., Nature Biotech.
15:159-163, 1997. A variety of bispecific fusion proteins can be produced using
molecular engineering. In one form, the bispecific fusion protein is monovalent,
consisting of, for example, a scFv with a single binding site for one antigen and a Fab
fragment with a single binding site for a second antigen. In another form, the
bispecific fusion protein is divalent, consisting of, for example, an IgG with two
binding sites for one antigen and two scFv with two binding sites for a second
antigen.

Bispecific fusion proteins linking two or more different single-chain antibodies
or antibody fragments are 'pr_oduced in similar manner. Recombinant methods can be
used to produce a variety of fusion proteins. For example a fusion protein
comprising a Fab fragment derived from a humanized monoclonal anti-CD20
antibody and a scFv derived from a murine anti-diDTPA can be produced. A flexible
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nmouse | nmoral imune systemis hunenized by inactivating the endogenous

I munogl obul i n genes and introduci ng human i nmunogl obul i n | pgAugdfte2006man

i mmunogl obul in [ oci are exceedingly conplex and conprise a | arge nunber of

di scret e wegseissst whi ch toget her occupy al nost 0. 2% of thecmgmsogenone. To
28 14 August 2006 WD 03/068821 PCTI GB03/ 00665 ensure that transgenic m ce
are capabl dinkér, mcxbrhsdj‘r(ﬂ@Sa:dnmmme schjvao thel coastantfregian of Hedieasy chaii g€ porti ons

genome,  hites 4-GB2gpfbedve ot %q%%%éiye%%é%vb%%&égﬂ”Cadwr;h%é&a}a?ﬁ "the
formation q@ I‘FGP e r%h Eﬂa?ﬂ@f %g%g ﬁﬁ@ n‘{&?ﬂgﬁh&b?ﬁk&”her human

heavy- or | mmnog configuration. Since

each inser tseqlfencesrrmbessanya’oethy id- ﬁihinelcnnmcﬂm ofﬁhé:hemysdhmmﬁ‘d torthe scRvi are s
honol ogous reconbi nati on of . overl apping frag:rrent s. of the imrunogl obulin

loci. The tibgrdpsed intehe YloandiVi dpmainsiorongh Pl-Reweastipns o chheddiAdrrgmesht ai ni ng

YAG cont ai b8 <EFRanGTERREE AATRE MR Conl i Trifa Mttt O

Enbryoni ¢ shesdisetie CCIIID demaial The besnltiii GEBV-CHA WoRstricd isexwines endligédCcyst s.
Resulting chineric males_are_screened for their_ability to transmt the YAC
t hrough t HeP@ vgetofcPRainingR mecwm Hiedke ¥& regianaf o DHE ant i body

producti on. e e human
heavy- chai e §£y dh{c}q‘ %‘1&:& %%%égr\r con g%ﬁﬁngwcqﬁﬂi i UPnaﬁ%%t%giriﬂgﬁ ﬁl
creates pr%awaﬁﬁwucfduﬂe exii!emahhethepbcﬁkﬁxﬁwh@@tehﬁe to i rrrrunl zati on.

Further recent nethods for produci ng bispecific mAbs include engi neered
reconbi nant mAbs whi ch have additional cysteine residues so that they

crosslink re ommon i munogl obul i n isotypes. See,
e.g., FitzGeral ﬁépﬂg&ﬂ%ﬁ@gg@fdﬁ%@%& 10) : 1221- 1225, 1997. Anot her
approach is to @ngib&dser&agmemb&mamcog‘nimmpmﬁwqii&iplscddwgdmgrata&byor mor e
di fferent S|ngle chain antlbody or anti body fr n segnents with the
needed dualk gweéwhmqusﬁé'éleas*é'eo dy dragmentggre Sptigcsy lgﬁnsm@pm of am;aph b‘m

15:159- 163, (aﬁ)ﬁvpa[bb %yp:{,f ﬁvéﬁ%éﬁkecoﬁﬁﬁmgpg ‘ﬁa%g{?% qu'i‘%l Q¢ oduced

usi ng mol ecu engi neéring. 'n one for specl S|on proteln is
nonoval ent aremlrimmmd tog t]m‘}?(ab))fﬁagnmmﬁl \ehlc]acadﬁfpmdmdedd)yqnepghdlgmsm ng site

for one ant| en and.a Fab ,wWth a singl d|n tefor a second
anti gen. f%ﬁcﬁ‘?’i’gf’d}'&o C“Jce ngeg%eg?gri“ﬁm?’d’%m bllﬁ WVQ\“@%
consi sti ng dfulfideObridpE8 BPHR F(a8)’ Iﬁgm\%&hméﬁlaubapqrdwe@rteﬁsﬁoamaﬁ&ecaﬁnt'gen

and two scFv W|th two binding dites for a seco
be constructed (Huse et al., 1989, Science, 246: 1274-1281) to allow rapid and easy

identification of monoclonal Fab“ fragments with the desired specificity. The present

-

!.u

invention encompasses antibodies and antibody fragments.

A single chain Fv molecule (scFv) comprises a VL domain and a VH domain.
The VL and VH domains associate to form a target binding site. These two domains
are further covalently linked by a peptide linker (L). A scFv molecule is denoted as
either VL-L-VH if the VL domain is the N-terminal part of the scFv molecule, or as
VH-L-VL if the VH domain is the N-terminal part of the scFv molecule. Methods for
making scFv molecules and designing suitable peptide linkers are described in US
Patent No. 4,704,692, US Patent No. 4,946,778, R. Raag and M. Whitlow, “Single
Chain Fvs.” FASEB Vol 9:73-80 (1995) and R.E. Bird and B.W. Walker, “Single
Chain Antibody Variable Regions,” TIBTECH, Vol 9: 132-137 (1991). These
references are incorporated herein by reference.

An antibody fragment can be prepared by proteolytic hydrolysis of the full
length antibody or by expression in E. coli or another host of the DNA coding for the
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antigen. Bispecific fusion proteins linking two or nore different

singl e-chain anti bodies or antibody fragnments are produced 14 wdust 2606
manner. Reconbi nant nethods can be used to produce a variety of fusion
pr ot ei ns.wdosesaNpl e a fusion protein conprising a Fab fpagoenindes i ved
froma humani zed nonocl onal anti-CD20 antibody and a scFv derived froma

muri ne ant iﬁgr%in@ﬂ'ﬂ?&;p@ﬂibb&y fra@eit esh bdobithiaed by epsaorighpAingligdstiad 06l WO
03/ 068821 PCT/ G803/ 00665 |inker, such as connects the scFv to the

constant r deignansibodissbyeanygniiaonal methpds. 1 Fos example Gopantibedy Fagment can

Al [ I h ] ” . . ' f th
N ght " ehat febrodutE REREBA DERRERCRERLE W BeSIR T Bidead® *Cequences
necessary (ifmiohieddnitch FRUIPY, CORR Saiheft i be e BNl Rik £lidl fedibfpgseFy are

introduced into the VL and VK domai ns through PCR reactions. The
fragment epemdindgpptineallyciblo¢king grenp far gl sudfhydiybgmups regilting frent or cont ai ni ng

Gl sod- andeRRRA A e dksasacip FroWeh b 45 FRH I DNeTL BaEBREE cncodi ng {he Vi
region of %ﬂte%&iwelg%g%ﬁg@?agﬁag D%a%ﬁaﬁﬂéf Sﬁr@@uc\ég%(?fnoﬁa{?al F‘fiﬁed to

transfect an appro a mammal 1 an ce or the
expr essi on fagnieh® abd apBc frhgmentfdirectbn Thesé micthodlare ldesudiibed | forexaimpitbybody

Fragnents Anti body f_r_agments whi ch recoc?ni ze si)ecific epi t opes can be
gener at ed Kipldaphergn Utk Eatsnihies 4.03a842aad 331,641 angrrefrrencss eoniginedyen bi ndi ng

ortions o i 9 L . dsthe like.
pCI helr ant i ftt)tclj 91’18‘?%18 ngﬁf\é%ts fl%t:{ﬁ %&éﬁ algeg? Qré%rflg%%]ié: |er%CF é&’ r?@len?ﬂeAEP ab) I 2
fr i’:lg melnt S \sgé Nﬁsoﬁiﬂﬁ gm'f AratiBioekbnh \Bigréps i89: ﬂBb(L(QQGO)QBOnﬁEi Bgd&bemxgz i7Body
nol ecul e and t he ' fragnents, | n. be generate reducin
di sul fi de Brl?(ﬂb%ssq)@dew %ggb‘}&ﬂ]afﬁg) NZ QL&QS‘? VQIy,%’P%"‘zgxgr essi on
lib i I ' 46:1274-128 1
I brari es g%?a elific Pfé@éi%ﬁ,gﬁﬂdolgéfat, é},z.s.lﬂz%fgq %%?.?@g%m )

to allowr and easy entitrcation of no Tagments with
t he desired speddother form offas aptibslyriragment/is atpeptidescodingofas s smgkent | bodi es and

and & Vi1 AGRRPIFe R -ORe BGOSR o Gt B Emeb bV arblor bi ndi ng

site. Thesegad; A RHEBSdy Ra€is CombIRBT al ' pde |inker
(L. A scF\?cér%\ip(e)fgul e Pg %I%Eotsed gs eg%erﬁlﬁ%-tbﬂ%fﬁttoﬁgtﬁfﬁgg%?n is the

N-t er ni nal aptibodydfindstead dcmorernariekla ithan the resisof the-variable regionhdctotdihglyai n i s t he
N-term nal apélsﬁ i gorﬁert]&e% ?é:éénéﬁ) 4oea% 'I!llysérval\éleatbpeor%gsio}cl.ok variable region comprises

three CDRs. CDR peptides can be obtained by constructing genes encoding the CDR

of an antibody of interest. Such genes are prepared, for example, by using the
polymerase chain reaction to synthesize the variable region from RNA of antibody-
producing cells. See, for example, Larrick et al., Methods: A Companion to Methods
in Enzymology 2: 106 (1991); Courtenay-Luck, “Genetic Manipulation of Monoclonal
Antibodies,” in MONOCLONAL ANTIBODIES: PRODUCTION, ENGINEERING
AND CLINICAL APPLICATION, Ritter et al. (eds.), pages 166-179 (Cambridge
University Press 1995); and Ward et al., “Genetic Manipulation and Expression of
Antibodies,” in MONOCLONAL ANTIBODIES: PRINCIPLES AND
APPLICATIONS, Birch et al., (eds.), pages 137-185 (Wiley-Liss, Inc. 1995).

Other methods of cleaving antibodies, such as separation of heavy chains to
form monovalent light-heavy chain fragments, further cleavage of fragments, or other
enzymatic, chemical or genetic techniques may also be used, so long as the fragments
bind to the antigen that is recognized by the intact antibody.
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maki ng scFv nol ecul es and designing suitable peptide |linkers are descri bed
in US Patent No. 4,704,692, US Patent No. 4,946,778, R RddgAugust 006
Whitlow, "Single Chain Fvs. " FASEB Vol 9:73-80 (1995) and R E. Bird and
B.W Wl M@ 03/0@8B2gl e Chain Anti body Vari abl e Regi ons," TREIEBIB/00R6F 9:
132-137 (1991). These references are incorporated herein by reference. An

anti body f fagmenMwltispastfipandomuliiyalant patibedies/t i ¢ hydrol ysis of the full
| ength anti body gr by. expressian in E. coli or. t he t of the DNA
coding for the F@ﬁaf%@Qgﬁé‘@?@ﬁ%%mllﬁépb%ﬁﬂ%!‘@bg%lfg& fragnent. An
anti body f _rsggéiﬁeﬁtie@ﬁﬂ wB€ irDdYnetiRidn MerifDaéseribéd Raia] cndlwakinaie A ful |
| engt h anti bodi es_by conventional nethods. For_exanple, an antibody fragment

can be pr ooukispechc aibpdigs (comprisiag atlsagione hindingfiteso aiGDR0mpitepsion o provi de
58 f t d t.ed ')4. This f { . furth | d [
Thiol redacdiiges ScHiceshhi bibfing Bk B BB Glont 87 TR AP RER ARERY by eyl o

groups 1 esuntingtiv4lem antibedva@empfisias SltifidBintinglsaeet thé Sank¥ Gfepeos- 5 S Fab’
nonoval ent fragnents. Alternatively, an enzymatic cl eavage using papain

produces t ventigemoMiulénalertthrget binding prodeingate deschbed imlgidatialdia.ect | y. These
net hods are cribed, for ,ex le,. b enber U . S. .Patent Nos. 4,03

6, 945 and 329%’ I,Og@’?u%ff #&‘@P%@é%"%%%‘ ﬂ%‘ﬁme?}ﬁ‘?feé?q‘f?"&’mﬁfﬁ?uﬁgt ents are

i ncor porat ed herpidpredent HRbhiticaPrdvilds EB5ispeiflctn8bERF S anfibsd fragifént Nl sonof f et
al . Arch Biocher "ophys. 89:.%30 (819656‘§é¥'ﬂ§orte§§28ia3chidr9’nﬁ PER T 10
(1959), Eddiaving atleaal a bindimgvegieiCibat dprrifisaiyMindGytaygeited cell maker ahd-ap

(Academ ¢ Press 1967),. d Coligan at. s 2.8.1-2.8.10.an 10.-2.10. 4.
Anot her forlﬁ?sif’n%ﬂ 5%@T%§§eﬁl?%éﬁ€ﬁwmﬁgﬁg'e@é%ﬁ@_Ege%ﬁ?i‘? ?{’é‘l‘f%‘fje- ingle
conpl ement agigkisbREdoRfuatdl doenpite AdridrBRtionWHEEIRCdrfiprises BB atQéast Hge vari abl e
region of an antibody that is conplenentary in structure to the epitope to

whi ch the epitopbragogtizesey atrenst enerhinding vegiomisiféhe bigpecificcantibedy of t he vari abl e

-regi on. Accotdingl a CDR is sonetines referred to as hypervari abl e
region. A \Péﬁ)g‘@fgaég@%n conprises three CDRs. CDR peptides can be

obt ai ned by consA fifiéty B9reg6inbihak Micaebds art hrtusedd %@&uo%fbis@%iﬁbﬁﬁiboﬂfe_si nterest.
Such genes are prepared, for exanple, by using the polynerase chain

reaction t candyaptibedy fagments ag descebidabpgyi on from RNA of anti body- producing

cells. See, for | | . . , Qapan o Methods in

Enzynol ogy 2: 10‘§§ ?xﬁ@@ﬁ‘%@%@éﬁ%ﬁ%@ kl,S ‘b‘ﬁé}g‘g@? ’%ngéﬁ?hm purgggglég{n of

Monocl onal  infétitiolao dhésmultivaleMI@el Kihidihg AddtdiBi Rt dnSirudt&IB KsEddiitiond¥@ NEERI NG
first and a second polypeptide. The first polypeptide comprises a first single chain Fv

molecule covalently linked to a first immunoglobulin-like domain which preferably is
an immunoglobulin light chain variable region domain. The second polypeﬁtide
comprises a second single chain Fv molecule covalently linked to a second
immunoglobulin-like domain which preferably is an immunoglobulin heavy chain
variable region domain. Each of the first and second single chain Fv molecules forms
a target binding site, and the first and second immunoglobulin-like domains associate
to form a third target binding site.

A single chain Fv molecule with the VL-L-VH configuration, wherein L is a
linker, may associate with another single chain Fv molecule with the VH-L-VL
‘conﬁguration to form a bivalent dimer. In this case, the VL domain of the first scFv
and the VH domain of the second scFv molecule associate to form one target binding
site, while the VH domain of the first scFv and the VL domain of the second scFv
associate to form the other target binding site.
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AND CLI NI CAL APPLI CATION, Ritter et al. (eds.), pages 166-179 (Canbridge
Uni versity Press 1995); and Ward et al., "Genetic Mani pul atjyysus8e2006
Expression of Antibodies," in MONOCLONAL ANTI BODIES: PRI NCI PLES AND
APPLI CATIONS, Birch et al., (eds.), pages 131-185 (Wley-Lis |nc,_1995).
a her metMBa¥0e8B2lc| eavi ng ant i bodi es, such as separati on %‘Fﬂfs:!ggﬁ”('ﬁ%ai ns to

o ot her - engymaPE RO e BRIy Bt b S SRR boeiseb o

llong as t hewtdadpphitéin cBinBesihe twdBetadld dl tillS cHaBE0R54FA6H Mop-t he i ntact
anti body. 31 %4 %ggus?GZOSGS %\D 03/ 06852%%%03&00665 5. Multispecific

and mul ti vatevalentiyte foousi theee Dinglingnsites, cwe of which hevk affinity forvaleltarget and laer

anti bodi es w.th .di.fferept. ecificpties,.for use,i owbi nati.on. t her apy,
descri bed h@fl‘réllvﬁudbé‘?‘? a‘:fl'%lg'%’ af@g@gmﬁg{ ?meﬁaéﬁ@&ﬁila%enﬁq?ﬁgﬂ%@t?conpri si ng
at | east ongiabhdAHE RA/S} theraputit aAgBI0 PRTEhBID &the binddp profih RidwalCDRASt one

bi nding site To another epitope on CD20 of anot her "antigen) and nultival ent

anti bodi es bindimgrsites ang anglGIP33) kinding ditex gl heibispecifio, trivelepttargetipg agepts or

anti gen). | tivalent target binding proteipns ,are.described in US Serial No.
051 911, b0 (N Coeere 5, AR TR SORES b BRSSO OB AP ence [ n i 15
entirety. T%n@ét@cfﬁf‘% shélY Rifker 951thR NG \dodBin & aBb&@Pﬁitfbb&* a@d‘&ile%&iiﬁrd] Epgnt i body

fragnent having at” | east a binding region that specitically b S a
t ar get ed cetdntains teer Vadomains fometbe fivs entibiolle coriectdd by arsbit dink¢ritathe Vy

specifically bi.nds, a targetabl e conj te. The .targetaple conjugate
conpri ses ax%‘&?‘Piogﬂ‘ep%ﬁetri%Bﬁg%r eﬁ‘eé%e#]%??? E‘E&ea?a%?gﬁg .epkélgﬁn%?ﬁggcepi t ope
recogni zed Ryendifydif#5{an@Vg Rinikihd\Soviad A in@fviduaPclikRGaibklicedRéh ROy or
antibody fragnment. A variety of reconbinant methods can be used to produce
bi speci fi c BINA plasthidsn akegt rganisn die compgsed entirelysofdés dempind (b Hwech

anti-CD20 nul tival e ntibo ' | so.contempl ated in the.present
Mvent on. | hrelf vy 3PS Lt o Baphin BEP § MRy 3 ot o 6f Bipalfhey
associ at i onagf maltispdcifiditysa bd pfRREEhyPRInYRealEAtdRsocon fof bié ng&mﬁaept i de
conprises a first single chain Fv_nolecule covalently linked to a first
i nunmogl obuwith-one Ne-chaimalor example, frraing atpvglentstrisperifiepganbdhoNuichin| i ght

chai n vari afle regi g%i N, .« e&gggﬁ] gg t'ﬁ ge ' . econd
si ngl e chai ﬂnlﬁgon%%# g@%‘?e coov%?%%%fl?/n | hked t aBJsecb%a(?ﬁ%gﬂéfb%gil in-1ike
domai n whi cbf diffefeit spetificity, jained bygewige diakirs 6f igRvle ledhs) and the Vi-chain

will consist of complementary V) domains, joined by peptide linkers similar to those

used for the Vy-chain. Since the Vy and V. domains of antibodies associate in an
anti-parallel fashion, the preferred method in this invention has the Vi, domains in the

'VL-chain arranged in the reverse order of the Vi domains in the Vy-chain.

6. Diabodies, Triabodies and Tetrabodies

The anti-CD20 antibodies of the present invention can also be used to prepare
functional bispecific single-chain antibodies (bscAb), also called diabodies, and can
be produced in mammalian cells using recombinant methods. See, e.g., Mack et al.,
Proc. Natl. Acad. Sci., 92: 7021-7025, 1995, incorporated. For example, bscAb are
produced by joining two single-chain Fv fragments via a glycine-serine linker using
recombinant methods. The V light-chain (Vi) and V heavy-chain (V) domains of
two antibodies of interest are isolated using standard PCR methods. The Vi and Vy
cDNA’s obtained from each hybridoma are then joined to form a single-chain
fragment in a two-step fusion PCR. The first PCR step introduces the (Gly,-Ser;)s
linker, and the second step joins the V. and Vy amplicons. Each single chain
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vari abl e regi on domain. Each of the first and second single chain Fv

nmol ecules forms a target binding site, and the first and sgQoAgsust 2006

i mmunogl obul i n-1i ke donains associate to forma third target binding site.
A singl e woas/mesBy1 nol ecul e with the VL-L-VH configurati onpciftsdegiobsss 1 S a

| i nker, may associate with another single chain Fv nolecule with the VHL-VL
conf i gur at inweledude fsdhen elotsidvintoarhacigrialeaxpression Nector Fpllowimgarplificationn of t he

first scFv __and_.the VYH donai f the second sckv | ecul e,associate to form
one target BFRY fhr‘?gsmgi‘?'fga,‘m Wﬂpchlef ﬁeexﬂ’)ﬁf“g@ﬁeﬁuﬁ' E neHDH‘gofctﬁ? gtthe"swran_d the VL

domai n of tcbstaﬁﬂ%gﬂﬂ s86dnd smgmele&ae bPinerkdie TRE hatlting@eAp bi nding site.

32 14 August 200 WO 03/ 063821 PCT/ GB03/ 00665 Anot her erbodi nent of the

present i nagnieshisisybelo@dinio apieskaryotid exprassionabeot. Fungtigedlipngieipr ot ei n ,
conprising two heteraol ogous pol ypeptj.de_ chai ns. assaoci ated non- covalently to
form ¢ hr oG BestIR Gsbe @laned by tms{esing e YGHOT ok RippsrepamsER vy S50t and a
third whi chpiRgim! fusidh protéins ard phipiedin b Sdlild dandé. BisleciiRGighd-afdigd to a
carrier for lg‘ﬁ"%llagnlos?i(%: and/ 8r therapeutllc agent . rgfergt?;%t , the binding
prot ei n hasantibediéDad bispenific figsion preteinsrade inckmd&DRRhipitiedscope of the preférs

bi specific, trivalent targeting agents have two different scFvs, one scFv
cont ai ns t WBVe#P¥onmi ns from one antibody connected by a short |inker to

the VL donai n ofpReidisle, AN, didledd\e MAANAGSCIY0 nfoRBERhAS tWo VL
dormains fromthe first antibody connected by a short Iinker to the VIi

domai n of tantibadyhem tensedbopyoduth entigentspetifi¢ diabodiess triabodipsandt i val ent ,
mul tispecific ent.s fromVH. a VL dommins provide t.hai. i.ndi vi dual chai ns
synt hesi ze&et?arb(?a{%é' o%sagcmﬂé}gypdgeshgggocg%&ﬂggeﬁagq%ea@ﬁﬂ@glggpvg irely O

VH domai ns f theeidiaiiihfldnd £ hEMidbe? bf biglinglsittOoRE Sndlbdifle Merdabi@l the | n such

a way that any agent of multivalency and nultispecificity can be produced
by non- covaffmity fos thectarget esll indreasaeand-4 lohgdr mesidgnct tivieds vbservediat theFor exanpl e,

formng a tyivalent., trispecific,agent,.the Vm chaj will consi of the
i no. e d destibigaton, POt by TR Hiress Bmamse I Y PelmeBBii by

di fferent SpmGin{eaidD30 MAbRSEndRIEARE Bid VIEpolypéstidE 0O the ubiaableg drsam0t hs, and
the VL-Chain w | consist of conplenentary VL domains, joined by peptide

| i nkers si nIAlbytasfiveamiao atid sesidusrinkercars/ptilizedi Facksrhaie farms oppthali@f VL domai ns

of anti bodigs, assaoci h R | - . : i t referr met hod
in Us i nventﬁ ]6“ %" geﬁgzwaggdﬁ{éﬁ%tstﬁ? %gégée&lgt)fé“%%g}eﬁﬁ'aefz © g%%jga%ﬁ“{ reverse
or der bm(‘j t ey Molypéide oS therhuinagizsdiCDR0MAD Sondecri asl e sV polypéaide@s ttand
Tet r abodi es , :

humanized CD20 MADb by no linker are utilized. Each chain forms one third of the

hCD20 triabody.

The ultimate use of the bispecifiec diabodies described herein is for pre-

targeting CD20 positive tumors for subsequent specific delivery of diagnostic or
therapeutic agents. These diabodies bind selectively to targeted antigens allowing for
increased affinity and a longer residence time at the desired location. Moreover, non-
antigen bound diabodies are cleared from the body quickly and exposure of normal
tissues is minimized. Bispecific antibody point mutations for enhancing the rate of
clearance can be found in US Provisional Application No. 60/361,037 to Qu et al.
(Atty Docket No. 18733/1037), which is incorporated herein by reference in its
entirety. Bispecific diabodies for affinity enhancement are disclosed in US
Application Nos. 10/270,071 (Rossi et al.), 10/270,073 (Rossi et al.) and 10/328,190
(Rossi et al.), which are incorporated herein by reference in their entirety. The
diagnostic and therapeutic agents can include isotopes, drugs, toxins, cytokines,
hormones, growth factors, conjugates, radionuclides, and metals. For example,
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The anti-CD20 anti bodi es of the present invention can also be used to
prepare functional bispecific single-chain antibodies (bscA¥Auglstaotal | ed
di abodi es, and can be produced in mamralian cells using reconbi nant

nmet hods. Wwee3nessgL , Mack etal ., Proc. Nad. Acad. Sci., 9BcT/¢®8iec6e25, 1995,
i ncorporated. For exanple, bscAb are produced by joining two single-chain
Fv fi - agmengaslolipignpmeg @iUﬁ%l@émaﬁéemirpﬁ@@ianwgmgmgr@ﬁﬂwnmlemﬁ hods. The V

| i ght-chain_(VL \V e avisncdaal ns7 6 Vi, degmiins of; 12 04 DOGkmeS Of
interest ar® Pgé?lgc{lg&reugﬂi;%g gt aﬁé’arga’llgbéﬁ rrg?ho s. I’I'het/’v%ﬂan i %’cDNA' S

obt ai ned frBfred¥he 1V #oupten s’ Chehni ot med?p d1€ 0PN BOsBgl @dEHaikh

fragment in a two-step fusion PCR_The first PCR step introduces the

(Q y4- Ser | ) @ther radianuclidasare aleo availahle agdiagngstic aad theeapoutiaagenivrespagitlicons.

Each single,chain, 33 14 Au “Sttgpzo%oo 3/ 068821 PCT/ GB03/ 00665 nol ecule is
then cl oned®oRt eﬁlé?égye?flg‘afoe hPee8'8% Ywect or. Fol | owi ng anplification,

one of the singl RrosdiRcentiDA ReidlAentitandeCdigidy Iemed hmdh®)RFich dudj 0 t he ot her
vector, containi ng the second si ngl e-chain nol ecul e of 'interest. The

resul ting bspepificity beengepniied ((oeehdoving & abrCancenRoseaich (800D 68si on vect or .

Funct i onal j r.essi can.be .obt akned. by..t ransf ecti ng _t.he vector
into chi pesgiﬁéﬁsﬁ&rf%. P@?‘:?@ﬂﬂ&glﬁgwép#ﬁp F@éﬁ“&?ﬁpﬁﬁéﬁﬁ%&?‘b prepared
in a siml agod@ning fourRafiMee dbm&ins bNeEdifBRhNantbalied PY; e Vi and, buspeci fi ¢
fusion proteins are included within the scope of the present invention. For

exanpl e, a lukedrin 2w griewtfionep ifacilitatertbeviormation oftmRpotentiel biodiag sitesfor body can
be used to grcgdgﬁ)e an@'{.ﬁen tsBec}[ifi'.cS di a% I es,.t.riabodies, and tetrabodies.
The nmonospetd joX the g Fe8 SPYPHERERL 3¢ REFR P Abodi es bind sel ecti vel y
to targeted antigens and as the nunber of binding sites on the nolecule

increases, the affinity for the target cell increases and a |onger
resi dence tVne iSoniygatedaguliivalent and amltispscifisanti-6R20pgtibadisyodi es, the two

chains conprisin V] L | . | 2z . nected to
t he VK pol ypepti g’eﬁgﬁe{ %&%ﬁ%ﬁ%{ehg%mm&ggg g‘l) Iﬁﬁ%&%&ﬁg@g@%ﬁﬁr esi due

| i nker ar e @DRD azttsbdy FAdHitiohd iamikcacitresidaesthadyl beaidded toceithemntierNz egflCCD20

di abody. In the case aof triabodies, the three chains conprisin VH

pol ypept i dewgpmpﬁefthaﬁaﬁﬁprz@aSmgmmpeeﬁn&qaé@maﬁ@nwlé&s ¥e of the

P, 29 HAAEY il D PSR SO TR e 1,
herein is f activptig: enzyme), a hormone, a peptide toxin, such as pseudomonas extoxin, a peptide

drug, a cytotoxic protein or other functional proteins. As used herein, a functional

protein is a protein which has a biological function.

In one embodiment, drugs, toxins, radioactive compounds, enzymes,
hormones, cytotoxic proteins, chelates, cytokines and other functional agents may be
conjugated to the multivalent target binding protein, preferably through covalent
attachments to the side chains of the amino acid residues of the multivalent target
binding protein, for example amine, carboxyl, phenyl, thiol or hydroxyl groups.
Various conventional linkers may be used for this purpose, for example,
diisocyanates, diisothiocyanates, bis(hydroxysuccinimide) esters, carbodiimides,
‘maleimide-hydroxysuccinimide esters, glutaraldehyde and the like. Conjugation of
agents to the multivalent protein preferably does not significantly affect the protein’s
binding specificity or affinity to its target. .As used herein, a functional agent is an
agent which has a biological function. A preferred functional agent is a cytotoxic

agent.
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targeting CD20 positive tunors for subsequent specific delivery of

di agnostic or therapeutic agents. These di abodi es bi nd sel kcAngest200¢
.targeted antigens allowing for increased affinity armd a | onger residence
time at ™MW@O03ewsB2led | ocati on. Mreover, non- antigen bounBCHGRBOYMIES are

cleared fromthe body quickly and exposure of normal tissues is mnimzed.
Bi speci fic anti bostl piberem ftsrhispeificantibordyr ditpctedalehivery off ¢l ear ance can

be f d in US Provisi | icat.i No. 60/361, 037 t t . At t
Docket No. egapsRf s ot polBieLs ik 3P i fon e cambing vtk kbt ' 1 o
entirety. BhelRfs deliversliof bRRORRIAS shfthdtichmbRRhaGRMRIMerapardl SCl 0sed in US

Application Nos.” 10/270,071 (Rossi_et al.), 10/270,073 (Rossi et al.) and
10/ 328, 190 radi¢ivesinoctheratly. iy achibvesh Eacle therapycpwbacanjugatadatorthdiargetsdbds ence i n
their entirety. The diagnosti.c and therapeutic. agenis can include isotopes,
dr ugs, 1 ox FYbER ARkpARERIRG HirufiateondF L R i PETbe e R aspaLofa

r adi onucl i ¢ieg targBEbBRbABate RY (HREEPERen 3k hibr X8 UG barl8PBsc¥f 03/ 068821
PCUGB( 13/ 0066i gadolini'umnetal is used for nagneti ¢t resonance i nagi ng

Qull zi). Etagghlls cofjuB®.Ja, 90y, 86 y, | | | In, 1311, 1251, 1231, 99M TC,
94mrc, radionyclides are %5 Ac 817 , 6 a 67C.186§ | SSRe, .177LU, 62cu,
64cU, 67cu, 212BnoH§rEbodyment, Gyiploxit-agenty gy by gogipgatetllp HROYRENC  (x her

r adi onucl i dgsicAtad Ml Aad abtie: dsy Sibagmesty b ARfhdalaBRALLGVAREN! S,
especi al | ngl?ﬁgsagl inegthgﬁener gy rlg%e_ of * 60 }{ge 4,%’(% keV. I\/brlgW?%@{e]ntly, a
t et r aval entargetrbimdingl probeinly Fét thismeethod sekaRysenetdh., Buad Nagpdead Sci h§4dhas al so

The bi SpecFR8e{aRaba o7& 1S Batedt Moy - B0E T i AL Ng doer Bacvihcn

contai ni ng J&H&orga{aiameﬁeiﬁamfe&ne& (@&ir?u&i"tif)ﬁ s{eﬁegm%@labésb&&isfgﬁﬁc\éhﬁy VL1, V2,

VL2) linked In ' ormation of two potenti al

n orientation to facilitate
bi ndi ng si taffectfthe bindimgispedificibyeort affinity 6f the smitivalent bindingtpreteinupon

sel f-association. 7. Conjugated nultivalent and rnultispecific anti-CD20
anti bodi es I n anot her enbodi mrent of the instant invention is a conjugated

mul tival entg antifam&hized, AhinkeidandAlehhh ARfbodied US RF THeatdidnddgd My be added
to either the N or G termnus of the first or the second pol ypeptide. The

addi ti onal DiagmlsiSaci d residues may conprise a peptide tag, a signal
e < N o ouB OB BoRRi 9, alEELATRARR, 5020
cytot oxi ¢ Rh@bMeMAbsHeb@ibedhofdin, 3R adcoriaBécowilR thifmvesRih 416 s&itable fr f unct i onal
use in therapeutic methods and diagnostic methods. Accordingly, the present invention
contemplates the administration of the humanized, chimeric and human antibodies of the
present invention alone as a naked antibody or administered as a multimodal therapy,
temporally according to a dosing regimen, but not conjugated to, a therapeutic agent.
The efficacy of the naked anti-CD20 MADbs can be enhanced by supplementing naked
antibodies with one or more other naked antibodies, i.e., MADbs to specific antigens, such
as CD4, CDS5, CD8, CD14, CD15, CD19, CD21, CD22, CD23, CD25, CD33, CD37,
CD38, CD40, CD40L, CD46, CD52, CD54, CD74, CD80, CD126, B7, MUCI1, Ia,
HM1.24, or HLA-DR, tenascin, VEGF, PIGF, an oncogene, an oncogene product, or a
combination thereofwith one or more immunoconjugates of anti-CD20, or antibodies to
theses recited antigens, conjugated with therapeutic agents, including drugs, toxins,
immunomodulators, hormones, therapeutic radionuclides, etc., with one or more
therapeutic agents, including drugs, toxins, immunomodulators, hormones, therapeutic
radionuclides, etc., administered concurrently or sequentially or according to a
prescribed dosing regimen, with the MAbs. Preferred B-cell antigens include those

36



protein is a protein which has a biological function. In one enbodinent,
drugs, toxins, radioactive conpounds, enzynes, hornones, clAAngnst2006
proteins, chelates, cytokines and other functional agents may be conjugated
to the muyyhigvab@pt target binding protein, preferably thrpoggeenwatent
attachnments to the side chains of the am no acid residues of the nultival ent

target bi neduigal@itad Bman CON9eRBARIGDHYTODL2, CBRBBRUS, G WD74; BDS0, or
hydr oxyl grou Vari ous conventional |inkers may be used for this purpose,

for exanpl e@mdlo éDﬁ@@@gﬁﬁaﬂ’é@?Hﬁ T-gelt anbigensinalpde thops equivalens so/kurean GDdi de)
, oty o D vd
o the | 1 kGO CIIE (R FIEbiiEn ANGAY AUSChMILHR IEEA TS sl Gl 2 (Y D

does not si goudddiamehtment dfisth Bhell pndTeaiell disorddrd) PaitBubpg prdfbreéd B-cell af finity
toits target As used herein, a functional agent is an agent which has a

bi ol ogi cal fntigeas pigriboss egpivalentta dumap ED18n6DZa A2 1,iED23, 174 6186, andlgent 35

oi spoci 11 ¢ At BYAR Pach B R RO T 2o el e BB, "Eo) e

to in vivo hahgetP4caensd TS seifensl OD45 is Retitided ondhd &bREyofi@nbatery of
radi onucl i des, such that conbi nation chenot herapy and radi oi nmunot herapy is

achi eved. Eedls thatdleghcommlerment-depandepidysis ((PChe targetabl e conjugate and
adm ni stered sirultangqusly. .or the nuclide can, be. given.as part of a first
t arget abl e conj ?ggﬁg,@%gr?%%ma{e%ongclo{; uphges ‘T%\%Plsg?tb(’ﬁm &part of a second

<

targetabl e geRLnERhfgate forddiinb&ic abdBREnERY use M Bt Biphafaiiand Giir be
conjugated to a polyneric «carrier,_ and the polg/merl C carrier may

subsequent | disgase opdiserdense dntimmunecorivigatesasldesrribed berejas ispimpdeawls pr ot ei n.  For

this nmethod~_ see. er . Proc. . Acad L. USA 5: 7- 3870, 1978,
US patent  NEoEF ey An b ot fnd ARrerdiBhs i Gnmenl AL K07 o af o
herei n by rggideRch h@Nbdag leidigngitic betheRbyutid @gent N ah ifin@mbédnpiiatd y  af f ect
the binding specificity or affinity of the nultival ent binding protein. 8.

Humani i ed, Ctdinethe impyBomRIHHY phhe Baibody componesy; i.cry the apfihedy Moty BRsagnosi s
Humani zed, c¢hi hBri ALY .- i y'i_s Jd.e 0 MAbs
and ot her Ng}g%“@&%?‘?%g%‘%g?g, n, mhi;gg)obr@a;{r?ggg M Th ?nsaflteﬁ\%{lgagﬁgare
sui t abl e f oaks bafs@ conjupdtivhapeut i ¢ net hods and di agnosti c net hods.

Accordi ngly, the present  invention . . _
A wide variety of diagnostic and therapeutic agents can be advantageously

conjugated to the antibodies of the invention. The therapeutic agents recited here are
those agents that also are useful for administration separately with the naked antibody as
described above. Therapeutic agents include, for example, chemotherapeutic drugs such
as vinca alkaloids, anthracyclines, epidophyllotoxin, taxanes, antimetabolites, alkylating
agents, antikinase agents, antibiotics, Cox-2 inhibitors, antimitotics, antiangiogenic and
apoptotoic agents, particularly doxorubicin, methotrexate, taxol, CPT-11,
camptothecans, and others from these and other classes of anticancer agents , and the
like.  Other useful cancer chemotherapeutic drugs for the preparation of
immunoconjugates and antibody fusion proteins include .nitrogen mustards, alkyl
sulfonates, nitrosoureas, triazenes, folic acid analogs, COX-2 inhibitors, pyrimidine
analogs, purine analogs, platinum coordination complexes, hormones, and the like.
Suitable = chemotherapeutic agents are described in REMINGTON'S
PHARMACEUTICAL SCIENCES, 19th Ed. (Mack Publishing Co. 1995), and in
GOODMAN AND GILMAN'S THE PHARMACOLOGICAL BASIS OF
THERAPEUTICS, 7th Ed. (MacMillan Publishing Co. 1985), as well as revised
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contenpl ates the adm ni stration of the humani zed, chineric and human
anti bodi es of the present invention alone as a naked anti badyugust 2006
adm ni stered as a nultinnedal therapy, tenporally according to a dosing

regi men, Welfozfgds2£0nj ugated to, a therapeutic agent. The j &f the
naked anti-CD20 MAbs can be enhanced by suppl enenti ng naké@iﬁ%ﬁ?ﬁ“ﬁgﬁi es with

one or nor &daioAg romﬂl'éétd pﬂﬂida'ﬁ@ﬂé es@thbr §u1tabM°"@ﬁerﬁ6’th§rﬁﬁ&itfc' ﬁge‘i&'&t 'ﬁ@ﬂsas such
as CD4, CD5, CD8, CDl14, CD15, CD19, CD21 CD33, 337,
CD38, Cl34Gxpeimertal domssarednasa, to cmsapf sknmthe:m)tso CD126 'B7, I\/UCI | a,

HML. 24, HLA- VEGE d t
or a coﬁir:)i nat i %4‘%@%%’? ?IMC atBﬁﬂiCBras ﬁé@é WU@&QQ&? "gg’r’c%i UC
antibodi es Gﬁreandet b SARh aetd Rl Aabd] JRTR as £ ARbesRhEHoMEGIR &hfyfowsyag&u agent s

I ncl udi ng ugs, toxins, imunonodulators, hornones, therapeuti

r adi onucl i omlsh ast @. heawt metah eoro radiomuelide, heana;beucomu@gadnt sForn m:&mpie,ng dr ugs,
toxins, i ul.at or hor nones her pe radi onucl i de etc.,

i i st or GHCGRRBGDCRERY) BB ep P op e o HoR e g RS ng
regimen, widind B #DSo B ShbhEH dBnpile aPkibfRGnt | AhpRIdROSEGh pEesCIT 36
14 August 2006 WD 03/068K21 P | GB03/ 00665 equi val ent human CD19, CD 20,
CD21, CD22,fhobikhsymdpad oﬂﬂb&morﬂbigins oC08Es, suchrad pODphyanmis isgrsligve ®rasibler ed

-cel | ' i n¢l ud | h
L2 1 eciopt 1 BaHE Pestied i ieegt POSFCRGE olong RY SRECG e AEHI Tl R | -
treatment Opgfpt h g ‘%l?ér{l})f”ﬁug £&! et Steﬁﬁ’&lr %hof@&&bﬁ%ﬂiab%%ggl%ﬁ%r&d B-cel |

antigens are those equivalent to human CD22 4, CD80,
and HLA- DRheitdypanis. theaaytyi C(Mmrétyabréa’debré’HGTQBYNAd‘VIICg@I‘ERaﬁIéYtBBse

equi val ent ant i gen 6 is,an_antigen on the
surface of taMce %ﬁ@lﬁ‘ggﬁﬁg :?g‘?ﬁeaﬂéggé d?%/@?‘gi"(‘g%@j
Further, t hﬁmﬁbﬁ?ﬁﬂfm (1088 | RibresRt, enﬁ&ﬂo@fo%ﬁl AritoaRe Ve beat bé’dbl&f

i mrunocorjugate for diagnostic and therapeutic uses in B cel | ynphomas and

ot her di septiactivaiéds dyadcfos achievingnphototherapygddew eagl désb,umdwd 73, is a

nmol ecul e | Sj ng n er apeut i nostic
agent , mclﬁgﬁ)g dg péﬂf dé‘fvvzgyﬁg@gg)e PerPﬁtget BW&S%@ ‘6?‘1 ﬁ%’r Z()Sgutic
agent. An Imqqmaygﬂm PIRkGEnEm. PRRoBISIMYS8S EEUS): Vildsvn @f af,-ogNEClROdY
conponent, i.e the anti bo ody noiety has about the sanme or sl i ghtly reduced

ability to Biohdes. @%ﬁ@r(h?@)a“ﬁ@tﬂgeﬁtdf tlelser@é'nfgjgéad 922439891 Belegrin et
conj ugat i on, al., Cancer 67:2529 (1991). However, these earlier studies did not include use of

endoscopic therapy applications, especially with the use of antibody fragments or
subfragments. Thus, the present invention contemplates the therapeutic use of
immunoconjugates comprising photoactive agents or dyes.

Also contemplated by the present invention are the use of radioactive and non-
radioactive agents as diagnostic agents. A suitable non-radioactive diagnostic agent is
a contrast agent suitable for magnetic resonance imaging, computed tomography or
ultrasound. Magnetic imaging agents include, for example, non-radioactive metals,
such as manganese, iron and gadolinium, complexed with metal-chelate combinations
that include 2-benzyl-DTPA and its monomethyl and cyclobexyl analogs, when used
along with the antibodies of the invention. See U.S. Serial No. 09/921,290 filed on
October 10, 2001, which is incorporated in its entirety by reference.

Furthermore, a radiolabeled antibody or immunoconjugate may comprise a y-
emitting radioisotope or a positron-emitter useful for diagnostic imaging. Suitable
radioisotopes, particularly in the energy range of 60 to 4,000keV, include B 1B
124 86y 20y Scy, Mn, Ga, BGa, ¥™Te, e, IF, !'C, BN, 0, "Br, and the
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A wide variety of diagnostic and therapeutic agents can be advant ageously
conjugated to the antibodies of the invention. The therapeulq g£q nbe6
recited here are those agents that also are useful for admnistration

separately with the naked anti body as described above. T agents
i ncl ude, ‘{Q)P YR8 e, chermt herapeutic drugs such as vi n‘b(:'[/agﬁz(}"f‘gﬁ ds,

ant hracycl i pes do hy xane ant £ A

2gent o, ant e neE oL SARAIL R Phest RBRSRm BachaRRing TaezefAdpiccs

ant i angi ogewitk GAtumAEB7PtIavHtdrs AGLIGATRARhE CW RNIYBASX o[BI PFoiEbRAL I exat e,
taxol, CPT-11, canptothecans, and others fromthese and ot her clgasses of

anti cancer Applivation Nonb0{34@,108), kehiclodiselosesspdsitfoncemitters, shetas A, Sh6at i

d for td d antib t
el ude ni ¢ oBen e e Jof maeklf DGR BHEALER if FEp@ompeins dirdi e, ©
:‘O ?lalt fnﬁﬁa‘ gogefegjaﬂ&s Pafiiditad] Iu@émpuhé@f)alncmlbﬂwtu&emcm@Iuware dlihliRd 362l ogs,

chenot her apebt |3E I7I§;g,2tél?,ar(él éiism (por e?lI}EM%%MIJéPI,FBﬁE gﬁgﬂ %N_.

SCI ENCES, 18th Eghr, ( Mgk Puda | S ko 1919 d 4n AND, G LMAN S
THE PHARMACOL ‘g’BA & ORReTH gk?t " NecM éﬂd ub¥shi ng
Co. 1985) mmhﬂ %§efﬁledih§1ﬁ>§nc/§et3cn%ﬁ r@memd&ogl@ uddD A0 BEERted to,

PCT/ GBOS/ 00665 edlgl ons of eGSe py bli cat] ons. er sui tab .

chenot her ap¥B; 2Eea46nt sCu,sﬁqu S, éﬁp,e%ﬁY;féng a?f‘""ﬂ:r atgs, “gie, HH@WIL §**1,hose of
skill in thgsaft 154\@133@5 gipaé Mss a C tor such as DTPA, DOTA, TETA, or NOTA
or a suitabl & pt| > t'o i ched b‘tabl e | abel, such as a fluorescent

mol ecul e, or CytRttgﬁhfsuéﬁ%Pseud&#&flzs%ﬁot@xﬁeﬁwal@i?b@koxﬁﬁlek&ijﬂo%lfG:'rdEH% can be

conj ugated. For exa a therapeutical ly useful inununoconjugate can be

obt ai ned bythcmp;\ugagcmtg)ommmﬂananmboala fm@lapmtem ofthneantieCIRP0 amhobmdﬁthe
conposi te. FI uor escent copposi tions uor chrorre and o r

chr orogens, PIgFengyRYentgn, -, Vet tB?JBﬁy‘?lﬁltﬁ@ysgﬁg‘o?' ?4/ € Prepgption | of fﬂc have
been used t@bn?‘.@a%tor%ﬂ@r Riion'fRafeins SHEIVAS ribi, ﬁﬁr{rﬁﬁbbﬁ\ﬂ:léag@(@%ge?hjﬁaée' ght to

the Ilesion therapy, this has been ter med phot oradi ati1 on, phot ot her apy,
or phot odyhabip/locaceyertarotoxined, ke\y@qqls m)tmnal-mmmm@,mmwmu:
TUMORS AND tC)'I'HE? %EA’%%S ol br erd et t oné985 anf den Che
Britain 22: #5381 6‘%1’“ %%ﬂ ’soﬁ%aén 8 pI ed

with phot ogcli, \@dIEg7: 6419%19‘86}, a@armaueﬂ&rgom otm@hﬂ&y JoNBuI€br @linicidns

| munol . 130: 1473 (1983); idem, Cancer Res. 45:4380 (1985); GCseroff et

al ., Proc. ##63 (19,&&5dA§)@ponayg)n;ms suitable for use in the present invention are known to
those of skill in the art and are disclosed in U.S. Patent 6,077,499, which is

incorporated in its entirety by reference.

An immunomodulator, such as a cytokine may also be conjugated to, or form
the therapeutic agent portion of an antibody fusion protein or be administered with the
humanized anti-CD20 antibodies of the present invention. Suitable cytokines for the
present invention include, but are not limited to, interferons and interleukins, as
described below.

An oligonucleotide, such the antisense molecules inhibiting bel-2 expression
that are described in U.S. 5,734,033 (Reed) which is incorporated by reference in its
entirety, may also be conjugated to, or form the therapeutic agent portion of an antibody
fusion protein or be administered with the humanized anti-CD20 antibodies of the

present invention.
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83:8744 (1986); idem, Photochem Photobiol. 46:83 (1987); Hasan et al.,

Prog. din. Biol. Res. 288:471 (1989); Tatsuta et al., LasersAdeisg2006d.

9:422 (1989); Pelegrin et _ al., Cancer 67:2529 (1991), However, these

earlier s@gq,iﬁﬁmgtd not include use of endoscopic ther ap)‘,cq.f}:pé(j#ﬁ&i;ons,
t S. us

especially wt e use of antibody fragnments or subfragmen , the
present inwenti %eﬁg%qumﬁuﬁasﬁg{egpeut I ¢ use of i nmunoconj ugates
conpri si ng phot oactive agents or es. Also contenplated by the present

i nvention are t henyefthefantibuliiesamrtantibodynfiision proteias of det preentg@aitiorocan

di agnosti c agents. syj t abl e non-radi oacti ve, di agnostic agent is a

cont r ast agt@n‘fonéléﬂaf‘“ébwghf%e OraliRER therape\iyn, gh dingp iq’gﬁptsco%ﬁ%qf@éyat%gr aphy
or wultras JWoR! j.ng: ' ude.

non- radi oacty e MECH i ol P gleRRis MARIER 1 36 ol Pl XAy Bopment bt e
wi th net al -mérel taie one nthérapéutionsgent badiaghesticdegent ban by lattallRE @nthei sate
nononet hyl and cycl oh_exgl anal ogs, when used along wi.th the antibodi es of
the invent iaibodieer agtigodylpgmentholheaoibody, fision proteias ghthearesspieinvension2001,
which is i ”cf?‘fhfg%gé & Sr iddrd htib®es of ke A¥ntt HeFdoAhS ea&u(gft!ﬂgraﬁ%o%ﬁsathat

r adi ol abel e nt1 body or 1rnmunoconjugate nay conprise a y- enmtting

radi oi sot opemPosés s fiisiamn pngintcan dostinila therapélitizgapeat ioe didpagstivgagdnyi t abl e
radi oi sotopes, particularly in_the energy range of 60 to 4,000keV, include

1311, 1231 Additianallyggne gpuere gf theantibadiesof e @atibesichision prvtein camirve 18F,

i ke, Seo. e onf Belalfuic B hefull e Moty SRR g Bl P

Agents Wi tdgektaldd uor A&d td by ahé Grte Gut cfi ibef diffefent tigbrieditic Mg Biits. deFor( U. S.
Provi sional = 68 Application No._ 60/342,6104), which discloses positron
em tters, swemplgs opgrean aigach gdrpg angd vy radi@isptpRe to fthe spmggiusignppIotRiBes and

which is i 1 A : | 131 r.enG riicukar by usef ul

t her apeuti rﬁ?%%?%%gﬂilé(gscb# ﬁ%Fﬁ@?ﬁ%ﬁ‘%e ﬁo% q%@%?etdetgaa[%ﬂlg Jgg%) 13%% 47sC,
64cu, 67cU, beGhcdrporaftdYnto the\yrosidelofithe [p¥band tlhé%dr,g.lg att4chedrto tHebspSilbn é.tﬁih'ﬁlh 166
Dy, 166HO, 177 Lu, 186Re, 18SRe, 189Re, 212 Pb , 212Bi, 213 Bi, 21 | At, 223
Pa and 225 SApup Oﬁiptlgﬁdysamqsy%&ﬁﬁrapaw&g% gnopticagsats; alsp caadiestaehedyes

i ncl ude, b biisteB t fhe carboRiraB2ide@hain62Ct 4 64CU, 67CU, 67C ML,

1241, 3a, L%é%falﬁe‘ggyérg@fr EAMiRE Sﬁng, oSmre. > In . 1251, 1311,

154-158CGd, 32P, RdilonutH8diesuitabld fdrafebting Adisease tissuesabstarsially eleciynimnbesa-

exot oxin, rgia%c tla ggjsgﬁ)nca%gpnllﬁé éﬁ' btu? ar%rnoft urnrl]?egl tEc(;": 32p, 3p, 475, Fe, 64Cu, 7Cu,
3e, T'As, ¥Sr, 0¥, ®Mo, 19Rh, 1®Pd, N'Ag, 51, 1P, 4%pr, 19pr, “Pm, S35m,
Il 166y, 169py 177, 186Re 188p. 189p, 194 1985, 1994, 21lpy 212pp 5pq 23R
Maximum decay energies of useful beta-particle-emitting nuclides are preferably 20-
5,000 keV, more preferably 100-4,000 keV, and most preferably 500-2,500 keV.
Also preferred are radionuclides that substantially decay with Auger-emitting

particles. For example, 58Co, §7Ga, 39"Br, ™ Tc, !®mRh, 199pt, M1, 198h, 151, 16'Ho,

¥9m0s and 'Ir. Decay energies of useful Auger-particle-emitting nuclides are
preferably < 1,000 keV, more preferably < 100 keV, and most preferably < 70 keV.
Also preferred are radionuclides that substantially decay with generation of alpha-
particles. Such radionuclides include, but are not limited to: 152Dy, 2 pg 225 28R,
29Rn, 25Po, 2'Bi, 2 Ac, 2'Fr, 2V At, 2Bi and ¥°Fm. Decay energies of useful alpha-
particle-emitting radionuclides are preferably 2,000-10,000 keV, more preferably
3,000-8,000 keV, and most preferably 4,000-7,000 keV.

Radionuclides useful as diagnostic agents utilizing gamma-ray detection
include, but are not limited to: *'Cr, *’Co, %3Co, *Fe, “Cu, ¥’Ga, "Se, *’'Ru, *™Tc,
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t herapeutic agent portion of an antibody fusion protein of an anti-CD20
anti body of the present invention. O her toxins suitably emplamgask 2006t he
preparation of such conjugates or other fusion proteins, include ricin,

abrin, riWwgpsedsgase (RNase), DNase |, Staphyl ococcal entgepkatddmnds
pokevveed ant i vi raI protein, gelonin, diphtherin toxin, Pseudormnas

exot oxi n, dng, Peeyd@pias] @rhlddfpmgl WH S8R 2P TRy ”P;}.é% 1e§’§%§ .., Cell
47: 641 (1986) "ol denf)erg, - A’Cancer Journ %or I ni €l ans 44: 43

(1994). Ad ctajz cmnlahg mdmmsh@@l a:aptﬁerabiy 205800 keVhmope preferably 606600 laV , ar e
known to ? ? | b {)Q{e( rt and are disclosed in U S. Patent

6, 077, 499, mast preferably ) (8'8 ® in its entirety by reference. An

| mmunomodul ator,Rmc@&s%seﬂﬂq& ﬁ@sﬁ%ﬁ’eﬁis&gnqgmﬁ hsg?ﬁcﬁshetgut e dftrm the
t herapeutic agent p%rtlon of an antib fusl on 8 el n or be a m ni st ered

with the Hmmmi toed' Enf‘MICIﬁﬁWa,nsthaoSEE@s O, e ‘8As, PBufBi, SARISUI t abl e
cyt oki nes fg r i en{@ on. i but are no ted to,

i nterferons ’rft? sgﬁﬁFn l% f &B@crfﬁ%’éﬁtﬁiﬁwneﬁﬂ%#ﬁ?ﬁf@‘c?@bwrﬂe such
the anti Serb%’ﬁn[ﬁ?' ﬁ&Hﬁ&Tld&é’B‘eQiréfeﬁglyb@ b‘OﬁOTcéVrﬁéﬁJ ferdblPinder @, (R8I, bed i n

U.S. 5,734,033 (Reed) which i's incorporated by reference inifs entirety,
may al so beandmmpsugafﬂablyci?OﬁrkeVor m t he therapeutic agent portion of an
anti body fusio ro mnistfered. with t humanlzedatl-CDZO
ot bod: es of TSR BHEORALIEY ek BN ot e B iestos

PCT/ GB( 13/ 0p§ g rovide fﬁr@ﬂaﬁé@%pfb &&v&ﬁ%@ﬁ&ﬁﬂxﬁ%ﬁé oo @bgidific é'éktnlsqed' es or

anti body fusion proteins of the present vention can be conjugated with
one or nore Bﬂac‘apelld$chmaldNagn6%82;18;ﬁgend sl)9/33€r7é6aﬂ1bglpsesnaa m¢thed ayfeuti c or

di agnosti ¢ agent at t ached. oratb fi- nt . but
ror o han. nBSEHEEyaa 1 oesifivangBodl; Sk fé vipedRt by L ebdRRBtbL o ¢ he
same anti U@Xn@&elﬁr@ﬁeﬂ'ﬂ?&%bﬁéc@%m&edb?&h@d]@dt fléb%leﬁ%ﬁf Btel osd #E the

present invention conprise two or nore antlbo i es or ragnents t her eof and
each of t henenmparatedhezein tyt referomgeoine theith entirétysi Bretqmgqtmgu methads epnalson a

t herapeutic, a Sti Add|t| re of the
ant i bodi es %gﬁ:’ﬁé “bptsd%’gg{;ﬁf’? |0§ ﬁ%g gfl%qsﬂl %’éﬁ @i&’lﬁ@ﬁ@ &Fﬁiﬁo@ﬁ‘@ et

t her apeut i (‘al()f ardl @Bm?ﬂsﬁnﬁgﬁpphc%hb@(ﬂmmanﬁﬂ?tjleI2003 hetitlB® “B8gbds @andagent s
do not need to be the sane but can be different therapeutlc agents. For

exanpl e, orfeorspsitions SermAdminisigtion of Therapeusic apd dlesnostia Aeerta
protein. No. 018733/1103 (McBride et al.), which are all also incorporated herein by reference in

their entirety. The delivery results in excellent tumor/normal tissue ratios for '*I and
$mTe, thus showing the utility of two diagnostic radioisotopes. Any combination of
known therapeutic agents or diagnostic agents can be used to label the antibodies and
antibody fusion proteins. The binding specificity of the antibody component of the MAb
éonjugate,' the efficacy of the therapeutic agent or diagnostic agent and the effector
activity of the Fc portion of the antibody can be determined by standard testing of the
conjugates. '

The invention is directed to a method for pretargeting a cell in a patients
suffering from a B-cell lymphoma or leukemia or an autoimmune disease comprising:

(i) administering an antibody fusion protein or fragment thereof that is
multispecific having at least one arm that specifically binds the cell and at least one
other arm that specifically binds a targetable conjugate; (ii) optionally, administering
to the patient a clearing composition, and allowing the composition to clear non-
antigen bound antibody fusion protein or fragment thereof from circulation; and (iii)
administcring to the patient a targetable conjugate comprising a carrier portion which
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Particularly, an 1gG can be radiol abeled with "'1 and attached to a drug.
The "11 can be incorporated into the tyrosine of the |gG afAupast@006
attached to the epsilon anino group of the 1gG lysines. Both therapeutic

and di agReghs/mesafeENt s al so can be attached to reduced SHpgrRpaseRps to the
car bohydrate side chains. Radionuclides suitable for treating a disease

fissue subghmptis&l dr%eﬂ@%ﬁbéaﬁbn@%i%ge@@do hizhle sgiaﬁléhﬁ%naa&em% Hfige but are
not limted to: 32p, 33p, 47SC, 59Fe , b4cu~ 67cU, 7 , 77,& 105ft 109Pd,

R P A it T g S g T M T YT TS YDV
, r \ e, . LT, i u,

212 Pb andISSRSUEP of QGG AP O LY SREPGY BOBPTICEA ST RIS R o et ¢ i ng
nucl i des argyng 88 flitRb¥ciOantbodP GnkSfefelDd Enbdheiaty tibody f.a3Qekigly, and

nost preferably 500-2,500 keV. " Al so preferred are radi onuclides that

subst ant i alahtibaitycand cantbk adirpedy. Hiet firsttherapeditio agdif ¢s splected dloesthe Emupexanpl e,
Ta, SOVBr, 99MIC, 103Mph, 109K "'I.n, 119Sh,. 1251, 16'Ho, , "' and ' 921r.
Decay ener §PBYSHE §é?l\@$dcﬂﬁﬁégqlﬁé‘r IP’@?@HP]?PH‘?}WP‘?’ &é’é‘o@?g%pr eferably <
1,000 keV, theapeulié Sée%f,%_kb'yibtoid nt‘fﬁﬂ’olig"’di'ﬂd@&ﬁfe 2Rl icBimBRlatorthéflokid Al sO
preferred are radi onuclides that substantially decay wth generation of

al pha- par twheras theSirstidiagndstisrageit isig deashariewd e radiesctive kabelpa phatorctivel t o: 152
Dy, 211 At 212 i, 223P B 21%@;@.211555, 21 'Bi, 225Ac, 22'Fr, 217At, 213 Bi
and 2S5Fm HREDGSHCAREN G 8LORTadRACHYR 188 sha- particl e-enitting radi onucl i des

are prefer eﬁnﬁb&l@%ﬁ@n@ﬂ%ﬁ&éﬁagﬁﬂ&@%@fe@fﬁg@%ﬁ% és)b iate%:tQQQeAﬁﬁé{, and nost

preferably 4,000-7,000 keV. Ra l1des u gnostic agents
utilizing dherageutia)suciedset idastrone radidagties labrl andmemumotmobiilator,echornmond, ACr, 17CO,
58C0O 59Fe, ,67(].14 67Ga, ..75Se, 97Ru, .99mlc, 40 14 August 2006. \MD 03/068821
PCT/,GBO3 thOFlfrve-tﬁff{?Pemasea’& a £3ie10XIC agent, h&%‘i%ﬂﬂﬂé“é@t} and g-fombinaliony 5017 .

Decay ener gh&Sof¥r nk§le'tbni BiEDthe S & HlafhdsNOagedtlisQcH sl ok fLase Ak 8f BT ef er abl y
20- 2000 keV, norenib?efergb y 60‘-3600nke\a/,gltl naé m)sst préaferabl 100- 300 keV.

Radi onucl i dadioaptizé labek 8 phetosntive dingrastic sgephor amameiadiohstivedalielida onbut are not
or, - covRsTOea TSt anitind et ilent o SO e T PR GPRP ooy
Eg\e/r gime)feof U?efA'Ltll]éi‘Qj%ugié QP-di Obﬁiﬁi %nf a8t 8o wethélbasatathe WA Rpadd ¥fa 2, 000
: prefera under eV, _
reduced antibody component via disulfide bond formation. As an alternative, such
peptides can be attached to the antibody component using a heterobifunctional cross-
linker, such as N-succinyl 3-(2-pyridyldithio)propionate (SPDP). Yu et al, Int. J.
Cancer 56: 244 (1994). General techniques for such conjugation are well-known in
the art. See, for example, Wong, CHEMISTRY OF PROTEIN CONJUGATION
AND CROSS-LINKING (CRC Press 1991); Upeslacis er al., “Modification of
Antibodies by Chemical Methods,” in MONOCLONAL ANTIBODIES:
PRINCIPLES AND APPLICATIONS, Birch et al. (eds.), pages 187-230 (Wiley-Liss,
Inc. 1995); Price, “Production and Characterization of Synthetic Peptide-Derived
Antibodies,” in MONOCLONAL ANTIBODIES: PRODUCTION, ENGINEERING
AND CLINICAL APPLICATION, Ritter et al. (eds.), pages 60-84 (Cambridge
University Press 1995). Alternatively, the therapeutic or diagnostic agent can be
conjugated via a carbohydrate moiety in the Fc region of the antibody. The
carbohydrate group can be used to increase the loading of the same peptide that is

bound to a thiol group, or the carbohydrate moiety can be used to bind a different
peptide.
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and nost preferably < 700 keV. Bispecific antibodies of the present

i nvention are useful in pretargeting nethods and provide a pt&ugast2gosay to
deliver two therapeutic agents or two diagnostic agents to a subject. U S.
Serial No¥O038$388b 186 and 09/ 337, 756 di scl oses a net hod BET/GBA¥IMFHet i ng
using a bispecific antibody, in which the bispecific antibody is |abeled
with 1251 and d¥ethodsfen cerjugatingtpeptides td aitibodiecpmpongntsi wa ke antibodyt i de

| abel ed with ,99nTe, a l,ncar par at ed rein, by reference in their
enti ety PRERR i RRERE nelIEBLAT B oaR Pnndhn SHE e fmplt o

09/ 823, 746 Shinesdn Il J aancernd 830/ 1988); Shth dr@p| Febeugcat46: aloD(199md US
Provi si onal Apﬁl:ﬂ; cation filed Januar% 31, 2003, entitled "Methods and

Conposi t i orandiShih ek, Bi-StRatant Die. 2057hES albef which arriincprpgraset indhetgent s, Atty

Docket No._ Q.19 1103 £MeBri e | . which are all .al so incorporated
nerei n by raRatLRLectitats P pEhofinvliyed Bt o ftbaef cSRpodilL T et

t umor / nor methavidgSemtbxidiadd @sbdtgra éﬁarﬁo@wﬂha%ﬁ&pf»olmeﬁﬂﬁhwaa&ahmwti ity of
two di agnostic radi oi sotopes. Any conbination o known t herapeutic agents

or di agnostires amjaq functiemawdthatis doaded with elplurility afpemtistei ddhisieactioamesulisdy
fusion proteins...T .ndi S i.ficity.of the antibeody conponent of the
MAb conj ud&a@,mﬂl&%:@*%gé%ggnl&%%g?’ H@@p%‘ﬂﬁ’r" éta§g%ﬁi%8¥e‘§ﬁ°§§h @ ic agent
and the ef f @eéfdary Bfint Yo formahe gl dofjupset i on of the antibody can be

determ ned by standard testing of the «conjugates The invention is directed

to a nethod for Predicaegioniingbsantdéibie antibody psed asithe antthotdy eompgnent oftha B- cel |

| ynphoma. or_ | eukemn F.oa toigru I.sease -Connkd;Si ng, 1)
e ot or | PG G Eis8 b Ao B tleBURF AR RS PR L Bpalachy 1
mul ti speci f ¢gbdhgttafOmaiety n&sthe gkt chaii vafiable fpisi 6 ofalll lyngth Batboldhier cel | and
at least one _other armthat specifically binds a target abl e conjugate; (ii)
opti onal | y, aniidpdyfragraentn gee,dor examplsaleungter al.cf fuvungl. E64p949 (1988) and

' N.fusion protein

al | owi ng t[‘ﬁﬁﬁs%@ .i,}J'.QrPaEt&t?doe%Aﬁ'@% gggﬁ)i( Iﬂiﬁ%gbe‘?‘z'deU@i) RENo.

or fragmen ereof ’fromcircul ation; admnr'stering to the

pati ent a t&RHE868) kR of vhjdhgeé mcoporstddin Higirentifety be Fefprentd. crhewhi ch 41 14
August 2006 WD 03/0683821 PCT/.GBQ3/ 00665 conprjses or bears at | east one
epi t ope recwmeiﬁglcéfbﬁquff‘telrﬁ%%’ 15 hed & aftach Hetherppeutie or disgnesagigeentisi on
protein or fragment thereof, and is conjugated at |east one first

t herapeutic or diagnostic agent. The anti body fusion protein of the present
i nventi on HBhoul RhareacvemticadlyeA\xicéptabledixcipieaiys. | n a preferred enbodi ment the

antibody is a bi cific .antibod and ca l,abody. .The first
t her apeutic agen qw&aampp%#qmla&ﬁﬁfﬁoangbs?oggdehveredtoa

subject can consist of the MAb alone, immunoconjugate, fusion protein, or can

1]

comprise one.or more pharmaceutically suitable excipients, one or more additional
ingredients, or some combination of these. (

The immunoconjugate or naked antibody of the present invention can be
formulated according to known methods to prepare pharmaceutically useful

. compositions, whereby the immunoconjugate or naked antibody are combined in a

mixture with a pharmaceutically suitable excipient. Sterile phosphate-buffered saline
is one example of a pharmaceutically suitable excipient. Other suitable excipients are
well-known to those in the art. See, for example, Ansel er al.,, PHARMACEUTICAL
DOSAGE FORMS AND DRUG DELIVERY SYSTEMS, 5th Edition (Lea & Febiger
1990), and Gennaro (ed.), REMINGTON'S PHARMACEUTICAL SCIENCES, 18th
Edition (Mack Publishing Company 1990), and revised editions thereof.

The immunoconjugate or naked antibody of the present invention can be
formulated for intravenous administration via, for example, bolus injection or
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~tonsisting of a radioactive |abel, an imunonodul ator, a hornone, a
photoactive therapeutic agent, a cytotoxic agent, an oligepucigastiodé and a
conbi nati on thereof and wherein the first diagnostic agent is at |east one

of a ra%:yvg%gm,gg | abel , a photoactive diagnostic agent QrrEcRRRE&di oactive
| abel . The ant| ody fu5|on protein or fragment thereof also nmay be

e o copftinoae RN, PHEEABRY bl of\he Blestf Nlenfibf i AILAGYLY S | 0%

an i munono tor or none, erapeu I'c agent, a CytOtOXIC
agent, an alpengﬁmo&llemhmdﬂ)oanﬁhaumpmﬂmm ipeeferablypownfa periodeyf ldsethmanj ugat ed

t he second d|a ostic,agent, such a | east . one of a rad| oactive | abel, a
phot oact i vabeRt 34‘? QF@rg led.ﬁ g”ﬁéﬁ%é‘&ﬂ %ﬁ@b@@f‘l‘sﬁgé’f‘ﬂ“‘llﬁ SHBUtER rhodi nent
the first SHICXNE, § REY HeRIRA g_ﬁmg ane. A
t her apeutig or @?agnosgt]lﬁ%@agent gan Iérlgﬁsg% etg\h2 ng@@e‘%@%ﬁof a
reduced amf(brbmdynmm:andnmsem udumndidsagkefobmndgf ar zmapule:nor iAsnt-dulse er nati ve,

such peptides, can ched to the_anti body, conponent using a
het er obi f uReIAIBAES ng qd,gxiq?(sg]:v atiye, - Fhe.compasitiogs gan take such forms as

3-(2- pyri d¥£sf}bx|‘1!?(‘[> 61915’611%?%&&%?9?& oil Ur eBls vehlols .Jrfq Gl 06 244

(1994). n| qgues tor such c Ion are we nown 1n the art.
See, for et@mmllzﬁory\/ﬂgﬁms sﬁﬂEMsﬁéjﬁi(d@ Mﬂ@m@ﬁﬂdﬁ@%ﬁx@hgeﬁm CRCSS- LI NKI NG
(CRC Pr ess 1991); Upeslacis et _al "Mpdi fication of Antibodies by Chem cal

Met hods, " iAtemakivelyctiaac E@FE‘&F"‘“ bPP%FRW#‘EIf@“?\f@CAPﬁEPW@\IS, Birch et
al . (eds ) 5 %mel%ﬁ%e?ﬁ%%gﬁ{%bg%s epq,edp]rgi Price, Pr oduction and

Characteri zat I'on o r| ve nt| bodi es," i n MONOCLONAL
ANTI BODI ES: PRC]Atﬂ]'ﬁdﬂhl. pHatvtthderfrézil hi@thoﬁNBxa@lhth@MyeAWPbeltﬂ\ﬂurﬁihm er et al.
(eds.), pag(ia 0-84 (Canbridge . University Press 1995 Alternatively, the

t her apeut i @ Bqtlo&l of b W%ﬁ@ﬁ@‘%%‘ﬁ&onﬂﬁﬁ?ﬁﬁaﬁl@é apliBody. eomEly dr at e i et y

£, Ak S g B0 A o U2 L
t he car bohpudsoab ¢henmininpcajugdieormsrkdd hutiboidp.d Far ekatripée, meonmap‘bllede 42 14
2t body o RBHEhIEIGE Feices A PHBII G roSoY etk R LRF R OhBl | known o
832 ( Logs) T ST UrdeRoRSlmerit sblc SRR Fand PBA B3 a“”"%‘h@"%ﬁf] ara
05, Pat oniBiat@ecipbsp 101 BAG9SDS The mmoﬁﬁebasmfmpmammngaw of 1

antibody from such a matrix depends upon the molecular weight of the

immunoconjugate or antibody, the amount of immunoconjugate, antibody within the

matrix, and the size of disperséd particles. Saltzman ef al., Biophys. J. 55: 163

(1989); Sherwood et al., supra. Other solid dosage forms are described in Ansel et

al., PHARMACEUTICAL DOSAGE FORMS AND DRUG DELIVERY SYSTEMS,

5th Edition (Lea & Febiger 1990), and Gennaro (ed.), REMINGTON’S

PHARMACEUTICAL SCIENCES, 18th Edition (Mack Publishing Company-1990),

and revised editions thereof.

The immunoconjugate, antibody fusion proteins, or naked antibody may also

be administered to a mammal subcutaneously or even by other parenteral routes.

Moreover, the administration may be by continuous infusion or by single or multiple

boluses. Preferably, the antibody of the present invention us infused over a period of

less than about 4 hours, and more preferaﬁly, over a period of less than about 3 hours.

This is preferably performed by infusing slowly at first. For example, a dose of 25 to

50 mg is infused within 15-30 minutes and the remainder of the dose is infused over a

period of up to 2-3 hrs. In genéral, the dosage of an administered immunoconjugate,
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entirety by reference. The general nethod involves reacting an anti body
conmponent havi ng an oxi di zed carbohydrate portion with a cal4dAegusp@aDgérer
that has at |east one free arnine function and that is |oaded with a

pluralitywadopersiide. This reaction rtsults in an initialpSebéfnobase
(itmne) linkage, which can be stabilized by reduction to a secondary amn

to form t heydiddotetPoi ntld Sntibba§ fdrdhufmadé @il Vay aBsstingivpoh ReciPAbibROMY used as
t he anti body conponent of the 1 nmunoconjugate i's an anti body fragnment.

However , i the pationidsagsl weigbt, heighb sexs gengral ceadinghgandition andipeewousmoedicale | i ght
chain variable region.of .a.,full,length tibody or. antibody fragnment. See,
for exanpl 3{“%% pl(g?u}élllt.l,Sdﬁs.ua mﬁgﬁyldfgﬁe?reg’é’i tPit§gdosage@lnsen ot al., U S.
Pat ent No. jmanfifidechpizatel 2Ribody E@idtOpreleirPdr-nakdd aitibBas &3t isR the Bngldt 868, al |

of which are incorporated in"their entirety by reference. The ~ engi neered
car bohydr afiemmatiost ymigégis 80 mgtkgastasitgle intravénous pfudion althoughagowst o agent .

N

I mmunocon;j !ﬂ@l&%for Ui K palER! fir Bxarle, GRA doeOTROLISF0AE Ut 4THH2 mg/m? for
pharmaceutically suitabl e excipients, one or nore additional 1ngredients,

or some comnafi e patientofThihdasege My b¢ repeatedanticadsst rexampleconcaper boely of the
present invention can b f.ormul ated .accqgrdi pg to known thods to prepare
phar maceut i ?fa‘f':@w_ﬁglésf Bf_e?er%l?}?(rﬁagq R S’ﬁgl_f P%l%e‘?’e@gg @&@Wﬁmﬁ%ﬁiﬂﬁj WGEPE or naked
anti body argek &S Wedks! Mt rAay AlsoKbdigifenVeds Frubhthy, SRHeidlev e dilver bk F6Y €
excipient. Sterile phosphat'e-buffered saline “is one exadnpl. , e of a

phar maceut isewerdl ynontis. b speaifigrllynan antibpdsr ofsthe preldng ireseofign, snehsasar e

wel |.-known to th Ln the arl .See, for exanple el et al.
PraRNACEUT P PR e e et Gl Slerist v veskh SERREAS (Lea @
Febi ger  1996thl o teaSE3 Bshges( @tls prefRRbll N SMbSAiRSORM GRATAGAYentih ENCES, 1
Sth Edition (Mack Publishrng Cor;E%g%_lQQO , .and revi Sed editions thereof.

The i nmuno®Yjhegdiranigieradnoee perrve oiveckse Ipotherwordsnifdhe dasagecian be

J A
formul ated for intr | 44 i ' for exanpl bol,us injection
or 3 1 gl AR AR o3 B PR e R R ot A T s o
Pr ef er abl y pafidift, a9 fpfke fof a VORg patae it may\bealiniistered iohteraeeklpRard toa peri od
of | ess than about 4 hqurs, and nore Jaref erably, over a period of _|ess than

about 3 hodr¥sekropltespatiyale, the desags cheduesmay begecrepsed) nBRElAVESHOMA t hi n 30
mMnNutes,  yeeks for2-3 months; for example, if the dosage is 300-500 mg/m” (i.e., 510-850 mg

for a 1.7-m patient, or 7.3-12 mg/kg for a 70 kg patient). The dosing schedule can

optionally be repeated at other intervals and dosage may be given through various
parenteral routes, with appropriate adjustment of the dose and schedule.
For purposes of therapy, the immunoconjugate, fusion protein, or naked

: antibody is administered to a mammal in a therapeutically effective amount. A
suitable subject for the present invention are usually a human, although a non-human
animal subject is also contemplated. An antibody preparation is said to be
administered in a “therapeutically effective amount” if the amount administered is
physiologically significant. An agent is physiologically significant if its presence
results in a detectable change in the physiology of a recipient mammal. In particular,
an antibody preparation of the present invention is physiologically significant if its
presence invokes ‘an antiturnor response or mitigates the signs and symptoms of an
autoimmune disease state. A physiologically significant effect could also be the

evocation of a humoral and/or cellular immune response in the recipient mammal.

45



preferably even I'S mn, and the remai nder infused over the next 2-3 hrs.
Forrmul ations for injection can be presented in unit dosage 1#xuguse2@6, in
anpul es or in nulti-dose —containers, with an added preservative. The

conposi ti\We%3ha&821 ake such fornms as suspensions, soluti O'F%TR}‘Bo%)WﬂdG%' ons in
oi ly or aqueous vehicles, and can contain fornulatory agents suc

suspendi ng, 15t aqwetwdggfq:pgytg{engl spersing agents. Alternatively, the active
i ngredi ent can be in powder formfor constitution with a suitable vehicle,

e.g., sterile pyThtq&mehtmﬁenm@opteb@ﬂdehmw of adkied arsi@D20 hatibeliesdfi cal

t hod b t.rol the dyrat f
'[rﬁer ngum51 %:/ threg%ﬁép%gg 1P 8% %E’Hé&%ﬂécﬁp%g JJO 'ﬁ‘?altlg i Lﬁ(fﬁri][‘ﬁmraerﬁép‘éase
prepar at i Orlfth&q{i'segf'espﬁl 'i&‘lja.rtthég S8Boditihs e seridbd HQ(JGME ?aﬁi@glﬁﬁ &l OF

adsorb the I nmmunoconj u or naked anti body. For exanple | oconpati bl e
pol yner s i niok tredgment ofi vaﬂeumdutqnnhm@mtdswwrasmm%m forinsafd-e¢lElymphdmant ri ces of

a pol yanhydride c f tearl aci.d dj ner, and .sebaci ¢ aci d.
Sher wood etag&Fesswe%}o ?gg'ﬁ?f’gll 186‘? Has, fﬁrﬁ’ﬁlc(l‘»i% ic 1 n}‘%st’éc‘ﬁ? fﬁ%ﬂ*@&%e of an
| mrunocon) Ueakdnial and W BALNo'HGUANNAIRLL | KofGASRAS tPARndgATD! eoUl ar

wei ght of t | munoconj ugate or an t he armur‘ rrrrunoconj ugat e,
anti body wi aﬂmu—@Dfmannbmymmpommk arfdamsmmecafjughtespan de disqhiottteat Bsth Sal t zman
et alL, Bioph 55: 163 . (1989) rvvood et aL, supra. Other solid
dosage for n@ﬁalrs%t B SgEHRYP fOHn?ng’éqn §9 gkam's lymahamgn CEUT| CAL DOSAGE FORMS AND

DRUG DELI VERY SY&IEM ; nparo (ed.),
REM_NGTON' S PHARMA f:‘th‘f’?@ﬁ g’%‘“ﬁk%@‘ bt Egﬁtggih‘%ﬁg@%eqﬁ%ﬁmﬁ% Ng Corpany
1990), anchmﬁadmenbchﬂiat amiR€D20 antibddy Bhenei ominicombingticgawth othet | body f usi on
Subcut ancodBipods a%ﬁﬁh%ﬂ?é%n%’a%w&?@a% e iR PR

subcut aneo b e

adm ni st raté ng? ﬁi{o&]ﬂ% gbém' {ﬂhfaf'%bﬂﬁmgﬁoxp Q{nﬁm Qﬁﬂl%ln#ﬂa‘ﬂ' e

bol uses. e antl of the present |nv t|on us“i nfused over a
peri od of émﬂosdy isaﬂsoadontctnp!atbd)anclslﬁ peclicerbyyethp metteda lab geot fonﬂeabcareperl od of

| than about 3 h This. i f er abl d.by irdb lowy at
et For axampi Neked tygeriuggtedentboliof e ke g 8E Gpiihe oF 489860 i nut co

and the renghndehis®be I:&ﬁbxﬂ@&%th%nb of BRROMANSANtHodRE o A REsebintéhin3 | Us. In
general, the dosage of an adm ni stered i munoconj ugate, 44 14 August 2006

WO 03/0 688 mommgeoahmzed, thigienic op buman naksd anBKJRGarttibodyiay e humans
w il vary dedpme‘;l (P \gltﬁl Qr?o na.EeJ ﬁt(l:rhaoxﬁzsedagaked chimeric or naked human anti-CD20,

a humanized, chimeric or human naked anti-CD20 antibody may be combined with an
anti-CD20 immunoconjugate, a naked anti-CD20 antibody may be combined with an

anti-CD22 radioconjugate or an anti-CD22 naked antibody may be combined with a
humanized, chimeric or human anti-CD20 antibody conjugated to an isotope, or one
or more chemotherapeutic agents, cytokines, toxins or a combination thereof. A
fusion protein of a humanized, chimeric or human CD20 antibody and a toxin or
immunomodulator, or a fusion protein of at least two different B-cell antibodies (e.g.,
a CD20 and a CD22 MADb) may also be used in this invention. Many different
antibody combinations, targeting at least two different antigens associated with B-cell
disorders, as listed already above, may be constructed, either as naked antibodies or as
partly naked and partly conjugated with a therapeutic agent or immunomodulator, or
merely in combination with another therapeutic agents, such as a cytotoxic drug or
with radiation.

As used herein, the term "immunomodulator" includes cytokines, stem cell
growth factors, lymphotoxins, such as tumor necrosis factor (TNF), and
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the patient's age, weight, height, sex, general nedical condition and
previous nedical history. Typically, it is desirable to pra¢ixigust2006
recipient with a dosage of i ninunoconjugate, antibody fusion protein or

naked antydashyssgiiat is in the range of from about | ngy/ kgpdpcalsaiéKky as a
single intravenous infusion, although a | ower or higher dosage al so may be

admi ni st er gmatppoietic fartdra uesadinterietieins (eeyiafetieakind-(B0-1), ML K JLINIL®, 70 kg
patient, for example, is a _dose of 70-1,400 ng, or 41-824 ny/n2 for a 1.7-m
patient. Thd0gsddellral apd LhdBb folonyas dactors; (e grprulocysrreeloper week

for 4- 10 el [ n > I erably,
once per . SaDfByind G6E A0SR PRRMMER rhikofalEEiny SuIREE AEELCL 72
every ot he{GWeeKF)linteferdss ¢d.g. Muttérhisons Ml B &REG)) S the atdny celdpréwithl fiedy of the
present invention, such as naked anti-CD20, may be adm ni stered as one

dosage evedgsignated 3Shefaiter,” enplarapeidtin gnd throndhoppietn. abxdmples of syakiges. Al so
f d, .th ti ' .of th | td dm nd st d

er week 1 SPmanampaaRl: Sidiss HRudhIESE Hoe MR 60 g Fupdletlgns °¢ "o

appr oxi mat g,l YINELE; 300 o Mike ( \A’Aﬂt@ﬁm{i$¢1§,4&)lﬂj&tpecfandﬁgéi€1@ raREd @nli-GDPD

patient, or 4.9 ng/kg for a 70 kg patient), it may be adm ni stered once
weekl y f or adtibealiesSandecseparatlly administered gytoktihe whislacmm lecadriniseeredbefore,
decreased, nanely every 2 or. 3 weeks for 2-3, ths; for exanple, if the
dosage is SORRUSSBYGY a%er(qd%mﬁtr@;@@-qﬁ%e PPé‘eé?Bﬁ“@]zﬂ a?mh?%_aﬁ-i Sndischsseq 3. 12
my/ kg fori gztzﬂezir&vg@ RBLEBH LntibBHﬁan%%Mbé&%ﬁ%ﬁ{e@ 16 M inBidoB Rl ¥orP $hl e{)eat ed

at ot her s and dosage fray "be gi ven’ through various parenfera

rout es, w timmppmogulater enaydjlsecsbereorijugated: the lydsid anibodyc badistiag ledronpor poses of
t herapy, the i ngoconj.ugat e, ..fusion protein, or naked antibody is

admi ni st er@@r??n%t cgﬁl%toafh HERLANNEEScal |y ef fective amount. A suitable

subj ect for the \phIGSRAI thersied e pfelerti ahfidh AribiRBlud&lhiaHsBedpyon- human
ani mal subject 1s also contenplated. An antibody preparation is sald to be

adm ni st er dth naked amth€D20cntibadied sppplemented withzadmimisttation of laeti- 4kt
adm ni stered.i hysi gica si gnikfbLgant.. age | ysi-ol ogical ly
si gni fi canlanﬁl’rd?]tgg'%?'@eﬂc gnctl'bb?ﬂi ?‘[g"{"l:? k@lé&éf%ﬂﬁ‘é’@]@sﬁgﬁ‘%ﬁe .
physi ol ogy (ptludidgahé BivaAhnt ERATPAntibbied 8 thé fHNASS nakeartibbiiesdisiBh epar at i on of
the present invention is physiologically significant if its presence
i nvokes an paoteins, oros imewpeseniigates.nlhe paked anti4D20); aghibodiemoriagmentss of an
aut oi nmune di e 1,QJ).Q0l AShani fi. t f . CO al so be
the evoc atﬂll B n&g’?%a oﬁﬁn%sfugﬁeané%g%ggl}'aﬁ(%{i %ﬁlbﬁ)kr%%g ﬁéélﬁsgg %ﬁg:éea:ﬁﬁgg%@ldgeci pi ent
mammal . 45 islékphesgetbon S6thn BAENLS) TGO 8atibolies idRii3/faty@fimal, monoclonal,

chimeric, human. or humanized antibodies that recognize at least one epitope on these

antigenic determinants. Anti-CD19 and anti-CD22 antibodies are known to those of

skill in the art. See, for example, Ghetie et al., Cancer Res. 48:2610 (1988); Hekman

et al., Cancer Immunol. Immunother. 32:364 (1991); Longo, Curr. Opin. Oncol.

8:353 (1996) and U.S. Patent Nos. 5,798,554 and 6,187,287, incorporated in their

entirety by reference.

In another form of multimodal therapy, subjects receive naked anti-CD20

antibodies, and/or immunoconjugates, in conjunction with standard cancer
chemotherapy. For example, "CVB" (1.5 g/m’ cyclophosphamide, 200-400 mg/m>
etoposide, and 150-200 mg/m® carmustine) is a regimen used to treat non-Hodgkin's
lymphoma. Patti ef al., Eur. J. Haematol. 51: 18 (1993). Other suitable combination
chemotherapeutic regimens are well-known to those of skill in the art. See, for
example, Freedman et al., "Non-Hodgkin's Lymphomas," in CANCER MEDICINE,

VOLUME 2, 3rd Edition, Holland et al. (eds.), pages 2028-2068 (Lea & Febiger
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11. Methods of Treatnent The present invention contenplates the use of naked
anti-CD20 antibodies of the present invention as the primi4Augax®@806i on
for treatnment of B cell disorders and other diseasese In particular, the
conposi tiywh9sHeesr i bed herein are particularly useful fopcfiasofet of
various autornumre as well as indolent fornms of B-cell |ynphonas,

aggr essi ve q‘99§ TBAQfn ﬁhﬁﬁ!gio\%glﬁg@g E&E@&m&ﬁ@ﬁ%&#ﬁ%ﬂggmﬁ oG RSNt FCUt €

| ynphatic eukem as, an strom's nacrog em a. For exanple, the
humani zed iatethediiR@radet i bodyHadpkime nymphoma i MNHLY onjincgedec8 C-AOBR used to

treat both  indqlent and aqggressive forps . of nop-Hodgkin's | The
conposi ti orﬁ§yﬁ?ﬁ‘°§ﬁ@£%nt‘%§g {3fn BEOCHa3ERe oﬁ%‘?hm%'ﬂsféﬂ), @ﬁ?prrmpor
human mno%ggé}hoaﬁﬁahﬁ@@oﬁmuiaﬁ%@h%, Ofnd! &ggﬂﬁc‘sl}xﬁg.at A0 R} Reinfder

anti bodi es, as ot her humani zed, chingeric, n anti bodi es,
t her apeut i cgenergéort schemoithenapeotio diegmienr 3s mBAEOD duledotrexatapibledmyain,t her apy

with a fully hupan antipody is, also.cont | ated and_ is produced. by the
met hods as é’é‘f)r‘-‘g&% WyngB_g%SPKNH%@d“BFH%‘Bﬁj ‘ffgg@@ _Fiaﬁéé‘?‘é’gv‘?ré}llit Waile 3ne or
di f ferent tEtﬁPetlﬁ{%i e£3606n IE%Yma?. Al mg?fg)jgﬁ&gﬁgn@%&tﬂ %ﬁoﬁ'b(ijﬁﬁ?r e of

the anti bodi es of the present venti on. umani zed, chineric
or human nalyeldphosphar@ide) vawtistined pradaisolre blenmgeim end Meucbvearityt hadditiakad

B ARt 4P B e 095 o g ot ek oot T
anti - Co22 1 B o Hpebis el SN ER B8, ERRBRRRI AT o i o
a humani zedhtibadyi, ilmunoam;jigatesor fasibn pfoféf acootdihg ttythe prgsegiaineehtion. dihei sot ope,
Chercof A U FERETFIPRE G R ca R hert SHBRNERAEED St RE body
it orent BoaprtelR AR E o topelter S 0\ "and a CD22 MAD) may al so be used

in this inventi dna pufegredierhbadimant, N&Ht orithelgutciomimineatiseasesis tteatedevithdy at | east
two different antigens assqciated wt -cel.]  disorder as |isted already
above, may ‘ﬁ%ekgldﬂb.g}qyétogan,eq’@p{aﬁgpdggh-ﬁgig&ngtuﬂqy@éaidggs %J‘fzoé)sjoodﬁg}ﬂy naked
and partly ekl @k dnshtvednddrs (i8R0 -6 haQS ) tepRhtel AVHOARBVEAhOhextOT
merely in conbi'nati on with another therapeutic agents, such as a cytotoxic

drug or- wimbnthsipisaPreferably, the humanizad ansi-GD-2hantibedyris administerasichl b sdoss
el udes oyt oo shemecl ey SEMIPENSY tund YIRDRS L il 2 ¢ uror

necrosis fa
Also preferred, NHL is treated with 4 weekly infusions as above, or injections less

frequently as above, but combined with epratuizumAb (anti-CD22 humanized
antibody) on the same days, at a dose of 360 mg/mz, given as iv infusion over 1 hour,
either before, during or after the anti-CD20 monoclonal antibody infusion. Or, the
antibodies used in combination therapy may also be infused in alternative sequences,
such that they are alternated on different weeks, resulting in each being given every
other week for a total injection sequence for each of 4 to 8 or more doses. These
dosage schedules can then be repeated at different intervals, such as every 3-6
months, depending on the patient’s clinical status and response to each therapy
regimen. Still preferred, NHL is treated with 4 _weekly infusions, or less freguent
infusions, of the anti-CD20 antibody as above, combined with one or more injections
of CD22 MAD radiolabeled with a therapeutic isotope such as yttrium-90 (at a total
dose of Y-90 between 5 and 35 mCi/meter-square as one or more injections over a

period of weeks or months). US Serial No. 09/590,284 (Goldenberg et al.) discloses
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14 August 2006 WD 031068821 PCT/ GB03/ 00665 henmat opoi etic factors, such as
interleuk-ins (e.g., interleukin- | (IL-1), IL-2, IL-3, |L-84 Adgust2)06l L-12,
IL-21 and 1L-18), colony stinulating factors (e.g.; granul ocyte-col ony

sti mul at iwmg of/egskor (G CSF) and granul ocyt e macr ophage- col RITYGBeINMGé=at | Ng
factor (GWCSF)), interferons (e.g., interferons-a, -P and -y), the stem
cel | growt hithmunetherapieef aytramanine gisofdgrst wsing'anganti+CD Bhaitiboidy, wirich 1s

t hr onbopoi et i n. E%aml es, of tsui ta,bl.ﬁ ‘.ngmom)dul ator noieties include IL-2,
| L-6. | L- 10MCPIPORICA hereih BY miprenGe iR epiel- on- y, TNF-a, and the |i ke.

Al ternatively, subidigion, Qﬁi&raE_Qﬁtﬁi Ae2npdaiiRd of felprésbGnyeiitioh RAdEGitaiaRnd @
separately admi ni steredmc;i/to ine, which can be adm nistered before,

concur r ent | nixpureadrthybridtolecilos pEmionerlestal naked ank D 2rentibabeddisestédiodi es. As

di scussed pra, the. anti- anti bo al so_be conjugated to the

i rrrmnornoduﬁ’i_te& _.t’ B IOﬁWﬁ%f%‘gm}FOQF%rgﬁ%%ﬁww&ﬁﬁ%gea % to a hybrid
anti body copgitsthpReks ﬂer@@&i@éomﬂ&ftﬁn@éﬁmﬁ% mbtidofthdn@ciBhdifafient
antigens. Miltinodal thérapies of the present invention Ew her 1nclude

i mmunot her apP20wntihodiesktbat bemt at l€BRIVe@D2 B eptiopes. shqhditiemably thel therapeutic
adm nistration of.anti - , .anti-CD19, anti-CD21, i -CD74, anti-CD80,
ot oDas fmposesmed Rersia ey Fentin gl 0L pntEoies vl | bodi es

in the formygl; hd@di es, fusion proteins, or as ininunoconjugates.

Rs !
The naked anti - 0 antibodies or fragnents thereof may also be
suppl ement ed wi t Althawghchaked alsin@D28 antikodiestaretht/pti@aty themapgic t hat i s

expressed on certain_B-ce|lls. ese.anti bodi es jncl ude .pol yclonal ,
monocl onal , SOBRPSHqnS for tf‘?&{%‘??t BEBWGRW%H). iaB#é’HP@ém? PaSFuWgni ze at | east
one_epi t opeefiRady'6Sfch ﬁﬁpobsfﬂiefafp%hﬁbéremﬁﬁ&eﬂ-by%ﬁ fgleﬁ@mtii% B daleddt | - CD22

anti bodies are Known to those of " skill in thé ar See, for exanple, Ghetie
et al., Canewsibogiss, wilgsuppletnented 8gsnts, sudhras immanompdulatorsy like interfenens, .

0L T i B Bl
reference. |m)8nN@LNEhnd OfbRiALs iftlubinBeResF e GMRGSFS %Uc@ﬁ%liﬁﬁ@b‘lﬁon aked

anti-CD20 anti bodi s, and/ or imunocorjugates, in conj l'on wth standard
cancer chenutittodiessyn béecombinedmpit oply v aitibpdicS angl eytokies, eiften apraxtiucs,

200- 400 ng/ et oposi de,. and 15Q-200 ng/nR car.nustine) is a. reqginen used to
reat non- HUAR THPRAch fr S Predaprmngy adine R0 o1& comnets ¥ 1™ 5
(1993). O heisidnprofits@o tHeHhiiCIY2(04ntib6E Rt A1SY cHAeldiven 28 @i coRibinatiof Wel | - known
to those of skill in the art. See, for exanple, Freedman et al.,

" Non- Hodgki mith drygso Ferexample, theanticER2Qmmitodymay be combined with CHOP as a

4-drug chemotherapy regimen. Additionally, a naked anti-CD20 antibody may be
combined with a naked anti-CD?22 antibodies and CHOP or fludarabine as a drug
combination for NHL therapy. Immunotherapy of B-cell malignancies using an anti-
CD22 antibody is described in US Patent No. 6,183,744 (Goldenberg et al.) and US
Serial No. 09/307,816 (Goldenberg et al.), which are incorporated herein by reference

in their entirety. The supplemental therapeutic compositions can be administered
before, concurrently or after administration of the anti-CD20 antibodies.

As discussed supra, the antibodies of the present invention can be used for .
treating B cell lymphoma and leukemia, and other B cell diseases or disorders. For
example, anti-CD20 antibodies can be used to treat B-cell related autoimmune
diseases, including Class Il autoimmune diseases such as immune-mediated
thrombocytopenias, such as acute idiopathic thrombocytopenic purpura and chronic
idiopathic thrombocytopenic purpura, dermatomyositis, Sjégren’s syndrome, multiple
sclerosis, Sydenham’s chorea, myasthenia gravis, systemic lupus erythematosus,
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VOLUNIE 2, 3rd Edition, Holland et al. (eds.), pages 2028-2068 (Lea &
Febi ger 47 14 August 2006 WO 031068821 PCTI GBC31041665 19A3Augu’s 2606
illustration, first generation chenotherapeutic reginoens for treatnent of
i nt er mediyag g3/6s@de non- Hodgki n!'s | ynphoma. (NBL) include gcMEB®s00665

(cycl ophospham de, vincristine, procarbazine and predni sone) and CHOP
(cycl ophospigd @mﬂ@wmi@Iféver,\mamt&_ula&ﬁﬁﬁ@,ryél%meﬁlaf Sfifdtomés, usef ul
second generation chenotherapeutic regi nen i s m'BACOD (nethotrexate,

bl eonyci n, bullonspempligeid, dighdtesphel i ddenosh-Seherdeingpuipvma, postxeineptoseesshe and
| eucovori n) .l e suitabl e [ enerat i .regi ren i s, MVACOR-B -

(et hot r ex aqeg?%gsdf&?ﬁ%?%?%@su%yt%ﬁ%ggsp%%;r‘i%&e‘ggq}?%csr @E‘?“Fﬁé?e“ﬁ?%ﬂi sone,

bl eonyci n afhritie UaR36RI0sTy) ulcddtvd dotifia) erythsh MulGfords, IgmieEm ahenyl butyrate
and brostatin-1. In a preferred nultinbdal therapy, "bot cﬁermt her apeutic
drugs and cpolystienisis nadasacankylosing ispenstylitis, raddpasture rsyndrohe, thromboapgidisj ugat e

f usi tei di t h . nvent.i The . t oki ,
cherot her e ey by Hor A QS GePe G oBE "acm i st er ed
i N any or degcerfermaIHrRaE act%l\vg h%):&ft_ﬁ,f ﬁd&lﬁﬁoﬁﬁ@%ﬁﬁ?ﬁ#gsﬁiﬁ%&ycmﬁﬁi@t 01 mune

disease is treated with 4 ekl'y infasions of the Humanized anti-CD20
anti body atpamphi@s vulgape,0Wegdheris Eranulomatisisy mfembrahoopnephronathye weeks (i v over

2-6 hours), repeated as,needed6ver .the.next nt hs/yrs. Preferably, the
hurani zed ARYY SR PRy ‘%beaéﬂ{sﬁ?%tgéﬁ“éaqu?ﬁ%l%a@@?ﬁ%oo- 300 ny/ 2
once every @fou&"ﬁﬁéﬁniﬁ,&aﬁ%ﬁ{ I?;ro%ﬂés\sg% %l@ﬁ;@mléﬂ%bhﬂtist hdSitrpisshlvedliis, Al SO

preferred, NHL is treated KTy infusions as above, or injections

| ess frequent | yApg-CIZf\antibbdies mayrdlise indues apopigsisan gellseXpressing itheGER20

humani zed anti body.), on e sane.days, at a.dose of 36 [nR iven as iv
st on ovaerm Eyper it s PR Sonrie i BF Tuferure” ok Sefipple gF
nonocl onal  @idn3Rakéd tHak HisdpRdtis Buld B iRduceB us@WBphdig 8sllsi thatGRVOFAAL | on
therapy nmay al so be infuséd in alternative sequences, such that they are

al t Er Pat ed l@ﬁenﬂtlblﬁtﬁﬂc@m Wv'/tééh@sIgGﬂé‘Swf]EGD@ Mashs dladi crnsslinkedi SeaSkapeesal., ot hﬁr
I nj ' 8 . T
Gosage. schetitat e bRt B 2y e O0RD  Frefertis Ros PRl BRES, CUcry

3-6 nont hsagpearl & B ghidericEDIEMAB)L. &.sherhopulpatrs Sihaddéd aphiogiesPense to each
therapy reginen. Sti referred, treated with 4 weekly infusions,

Y till : NHL is ¢
or |ess freghetieet af nBliged gﬁ@)i 159211388 &4A00resyhGhgtici 4 ghyPres. Nerbvicadoihi ned
with one or UL ! CD22 MAb radi ol abeled with a therapeutic
i sot ope suc asbgg/lt‘t?rﬁ?%}‘gg&{%?&%i t ot al '
Antibodies specific to the CD20 surface antigen of B cells can be injected into
a mammalian subject, which then bind to the CD20 cell surface antigen of both

normal and malignant B cells. A mammalian subject includes humans and domestic

)N

animals, including pets, such as dogs and cats. The anti-CD20 mAbs of the present
invention, i.e., humanized, chimeric, human, caninized and felinized, and even murine
antci-CDZO mAbs, can be used to treat the non-human mammalian subjects when there
is a species crossreactivity for the CD20 antigen. See Examples 10 and 11, below.
The murine mAbs, which are immunogenic in humans, are usually less immunogenic
in non-human mammalian subjects. The anti-CD20 antibody bound to the CD20
surface antigen leads to the destruction and depletion of neoplastic B cells. Because
both normal and malignant B cells express the CD20 antigen, the anti-CD20 antibody
will result in B cell death. However, only normal B cells will repopulate and the
malignant B cells will be eradicated or significantly reduced. Additionally, chemical
agents or radioactive labels having the potential to destroy the tumor can be
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dose of Y-90 between 5 and 35 nCi/neter-square as one or nore injections
over a period of weeks or nonths). US Serial No. 09/590, 2844 ABghsik#06r g et
al.) discloses 48 14 August 2006 WO 03/068821 PCTI GB03/ 00065 i numrot her apy
of aut oi nwausaegizsor ders usi ng an anti-CD22 anti body, whi @oTiIBO3/I00&Ar por at ed
herein by reference in its entirety. In addition, a therapeutic conposition
of the pr esmﬁgaitealvtemhd anti-CRR0 antittody such tharithd ageat @rspéoifically tangeied wd ée of

nonocl onal naked -CD20 antibodies directed to different, non-bl ocking
CD20 epi toB@@ as%g d*dPngl y, the present invention contenplates therapeutic
conpositions conprising a m xtze of nonoclonal ariti- CD20 anti bodi es that
bind at |east two CD20 epitopes. Additionally, the therapeutic conposition
descri bed W2r ei ExpeessionMeatons a mi xture of anti-CD20 anti bodies with varying
CDR sequences. Al though naked anti-CD20 antibaodies are the pr| mary

t her apeutic CO%QNA WW"SP%Q@&N&W%@C pehameric prhgpanat-6R40 aut oi numme

Cuppt onont g PR R RS R RAE Y b SRR BRI b o

i mur r onodpiowiderfer rebhémon of theinmcleitsacid. Thedewdttory cafribe dedifdde nsing and | FN(err),

i nterl eukins incl % lL-1, IL-2, IL-6, IL- L- IL- 18, IL-2 1,

and cyt oki RBVR FE é$’ R centaintheglements resessary b&‘&?‘r‘i‘&g)ﬁwﬁqﬁ@ tiempo  anti bodi es

can be con 0 t i i | as m xtures
(i ven copRfiolob i, bor el dboRIE AROR U 3O GAICH 6 diFered: KhEIn 32 1T I0ED

-or fusi onmpetntdeiops cmobet \hbedwgeneﬂb?ecpm‘smbed;stubusmah@e aqroteinecogingen as a
conbination wth dru For .exanpl e, the anti-CD20 anti body may he conbi ned
with CHOP a%quance@affahgy I%Wﬁ@awna@a%ﬁptlmﬁ%ﬁma&conar% 8iEBAlS-ant i - CD20

anti body ng t%mm and CHOP or
f | udar abi ne as a drug natlon ?ﬁg}tﬁgﬁ‘b‘ ueﬂdld%ﬁgnot%erapy of B-cell

mal i gnanci eshniguesg Fanexamyle, sé&ﬂémbmbk biady 1989, MI:ECMR OLOBIRS: et No.

i ) v R RHIERROR HaRiar G e HharEL sy NORYPPLAGRPELS. The

suppl ement g} | {90¢r QURRENT FR@W@@OLSJNMFE@LARTBI@LSOGY%MWIIW &
concurrently or after adm nistration of the anti-CD20 anti bodi €s. As

di scussed §m@{ew¥|erkanﬁlsbm\e®ed)ﬁorm@srmmamlsuthc/émwuhomn be used for
treating B I and other B cell diseases or
di sorders. P é@ﬁ’ d%‘ﬁ@ﬁﬂf’ggss%%ﬁégﬁgﬁvﬁﬁpfbodi es can be used to treat B-cell

rel at ed aut oi MyBe&ors suitable for use in the instant invention can be viral or non-viral.

Particular examples of viral vectors include adenovirus, AAV, herpes simplex virus,
lentivirus, and retrovirus vectors. An example of a non-viral vector is a plasmid. Ina
preferred embodiment, the vector is a plasmid.

An expression vector, as described herein, is a polynucleotide comprising a gene
that is expressed in a host cell. Typically, gene expression is placed under the control of
certain regulatory elements, including constitutive or inducible promoters, tissue-specific
regulatory elements, and enhancers. Such a gene is said to be “operably linked to” the
regulatory elements.

Preferably, the expression vector of the instant invention comprises the DNA
sequence encoding a humanized, chimeric or human anti-CD20 MAb, which inclu_des
both the heavy and the light chain variable and constant regions. However, two
expression vectors may be used, with one comprising the heavy chain variable and
constant regions and the other comprising the light chain variable and constant regions.
Still preferred, the expression vector further comprises a promoter. Because any strong
promoter can be used, a DNA sequence encoding a secretion signal peptide, a genomic
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di seases, including Cass Ill autoi mune di seases such as i mune-nedi at ed

t hronbocyt openmas, such as acute idiopathic thronbocytopeni c 1duXpgirsa 2006
chronic idiopathic thronbocytopenic purpura, dermatonyositis, Sj(err)gren's
syndr one, woulstoegse  scl erosi s, Sydenham s chorea, nyast hemca/GE®B0OV6S
system c | upus erythernatosus, 49 14 August 2006 WO 031068821

PCTI GB03/ 0G6Gientegnesding phninan E3G I Ieavyreltaiccdnstaat regiohemfp eohahcareldment i s,

pol ygl andul ar, syndr o bul | ous nphi goi d, diabetes nellitus,

Henoch- Schcﬁ’?fiéﬂéa%ﬂpgﬁ ; SCRRREE ERY0 B @éﬁ%ﬁt&nm ®hritis, erythema nodosum

Takayasu' s art ergjsh goniafiflhis@Rersi qé ﬁa%ﬁa%df&b}iﬂé@s‘:ﬁ% huntfi"'uﬁ.{Hd'ah LoD coi dosi s,

ul cerative colitis, eryt ema mu orrre polyarterltls

nodosa, an M@smmrsmg@xhheﬁﬂzmg dﬂmdtrmsbmmsﬁmsm«df wmmsﬁﬂyamm\angl tis
ubiterans, , primary biliary cirrhosis, Hashinotag s th roiditis,
t hyr ot oxi ccsflaence endoding g dpmanized, P’é‘meélcéﬁﬂlﬂv’énﬁ%tb b, (i) transfecting

pol ynyosi t 'rﬁélﬂﬁ n({%r a%ﬁi léast Ja.@rlﬂ{eﬁﬁﬂea Fct@%ﬁﬁﬂe%ﬁnga. e?l Vegener ' s

granul omat 0s1'S, nous nep ropa anmyo sclerosi s,

t abes dor Saﬂell§whah&ﬂpre§s€a| tharkérigehé, lahd (110))&1 Erﬂm:ellp@bfvtmg theshuaid@ived,

rapi dly progresswe orrerul onephritis and fibrosing alveolitis. Anti-CD20
ant i bodi es qm ged eellsn cel | s expressing the CD20 antigen.
Evi dence of thi s i nductl on is supported in the literature. For exanple, it
was denonstrated that apoptosis could be induced using |yraphoid cells that
have Fc- re@ept qviethodaef Making AfitildP20 Atibodies of CD20 MAbs that crosslinked.
See Shan et al Cancer | mrunol . | mrunot her. 48( 12):673-683 (2000).

Further, it vvasfﬂr&q#éﬁal e YVh Gtariablg dighipbaing apd Vg (variahisiheavyorimi) wpaliengese

horoROl YT of IHERHMABLASHS ke 5 Eberbr A, A0 b 1

(1997). Antsubm m-mlest-kmﬂ; end (BNADRGars sty Spécifially athe B geabd of agan be

injected into amanalan sub ect, which then bind to the CD20 cell surface

anti gen of a6t¢P2G, byRGRanplifeatios . om%a%mtu%areé%ja@am@nm udes
humans and n ﬁﬁj SH The
anti - CD20 rrib %rlt?"‘ule pres Q‘ﬁl &Itdl' gl;loog . u%u@en;ﬁggﬁ tﬁﬁl‘d'lr(r)gl?& cﬁiL human,
cani ni zed afd Vipgdnes zamcbe e&pﬂessedeﬂ oﬂhéﬂﬁhﬁe as&nﬂnmemﬁb af\describedhbpOrlasdid t o
treat the non-human subjects when there_ |is a species

crossr eact i & it y(FTes M“ﬂ@“&éz({"f"’ aHEAg 8% 38@%@9%%#‘@# ingorpARptedbY IBEFHGE-  The
T e RO e TUIARE b MR A RSy osch
constructed as descnbed by Leung et al. (Mol. Immunol., 32: 1413 (1995)), which is
incorporated by reference. cDNA can be prepared from any known hybridoma line or
transfected cell line producing a murine or chimeric anti-CD20 MAb by general
molecular cloning techniques (Sambrook et al., Molecular Cloning, A laboratory
manual, 2" Ed (1989)). The Vx sequence for the MAb may be amplified using the
primers VK1BACK and VK1FOR (Orlandi ef al., 1989) or the extended primer set
described by Leung et al. (BioTechniques, 15: 286 (1993)), which is incorporated by
reference, while Vy sequences can be amplified using the primer pair
VHIBACK/VHIFOR (Orlandi er al., 1989 above), or the primers annealing to the
constant region of murine IgG described by Leung et al. (Hybridoma, 13:469 (1994)),

which is incorporated by reference. The PCR reaction mixtures containing 10 pl of the

first strand cDNA product, 10 pl of 10X PCR buffer [500 mM KCIl, 100 mM Tris-HCl

(pH 8.3), 15 mM MgCl,, and 0.01% (w/v) gelatin] (Perkin Elmer Cetus, Norwalk, CT),

250 pM of each ANTP, 200 nM of the primers, and 5 units of Taq DNA polymerase
(Perkin Elmer Cetus) can be subjected to 30 cycles of PCR. Each PCR cycle preferably
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surface antigen leads to the destructiqu. and depletion of neoplastic B
cells. Because both normal and malignant B cells express thp t2006 gen,
the anti-CD20 antibody wll result in B cell death. However, only nornmal B
cells wi IWworngfpoegsel ate and the malignant B cells will be pcwdBomb@mEs Or
significantly reduced. Additionally, chem cal agents or radioactive |abels

havi ng t he donsistatdfadenttmrationt ato94°Cheort Linkih, aaraligz 20 504C AMogust nB@)@nd WO
03t 068821 PCT/ GR03/ 0066i .conj ugated to the anti-CD20 antibody such that the
agent is sprobmsrizationat{’3 (gards min. tAmplified 3y aad Mt fimgraents ean bepurifiggprssi on

Vect The,, di ized, . chi meri h ti-CD20
Vb can bo ZECBART R ORILe RTmoBR GAT SRS e Ry PHER Pl B  or s
that proviggsthRfed BPhi ComtiftioRfoft 1oy BlgéMLoRi fmpldieIonthees ahd FAR be

desi gned, using known nethods, to contain the el ements’ necessary for
di recting tanapidicatiqnt aodescribedaby [Ieung et abr(AMedt mmgiols B2: 3 €i%95nciSdei n a

[l to which i | s deli d., K . t hadol b dt t
cell L0, Wbl ghotd bedsh LSl £y, ot FeLiodolony can b, Uecd Lo degerat
Wi th appr oggANSNATSRMmEsir (ABPRd BlodRRhil fd&ﬁ?bi\%?@h‘)%r ﬁéegiﬂaéoﬁstucﬁﬁgse

met hods include in vitro reconhbi nant™ DNA t echni ques“and synthetic
t echni ques.huamnized ¥rgenes. see Sanbrook et alL, 1989, MOLECULAR CLONING A

L ABORATORY MAN Col d. Sor | bor. L tory (New York): A t
e CORAER Psrisdby U g RimeionaiiSls ¢ feging VSom Sugh sy BEREE L6t new
York). A Soanéd)é&%iﬁéiv&%r, VR pBR, $hat BifAlhd £11g ﬁofn@&r,dﬁéigﬂﬁ{pg%ﬁﬁe s®quence

pol ynucl eoti de not associated with a vector.” Vectors sui le for use in the
i nst ant i nvaadtconventeah réstriofion aitesolo fandlitate iin-fitame ligation oftharVieRERypreducty. vi r al

vectors in e _adenoyi rus, AAV, rpes. si npl.ex virus | entivjrus, and
retrovi rus%tpé?cg'."tsA Te %ﬁﬁ'i‘é’eoﬁ‘“g‘go nl-n\%ﬂ P cHBF0g S"e4op | E i3 e o
preferred ejHadcARNYased VEIpRSC LIRAividaaleldted SAtAnind thE ¥RpE&ITE PTR Bfodéts as

described herein,” is a pofymcleotide conprising a gene that 1s expressed
in a host ouehy be Fgpénced by, foyexample theanethehof] Sangéraat ol (Brabe Natl hécadoBtin, ol of

{1 ssue- spod Fac PAGUTST DR kPSR S “such a gone | s said to
be "operably | i ThkeDNAD sequeices’de8dbad BEtintare 18 HeStakdly & Richiding, all BRelex Pr essi on
vector of the instant invention conprises the DNA.
mutants and variants thereof, whether occurring naturally or induced.

The expression cassettes containing the Vx and VH, together with the promoter
-and signal peptide sequences can be excised from VKpBR and VHpBS, respectively, by
double restriction digestion as Hind[II-BamHI fragments. The Vk and VH expression
cassettes can then be ligated into appropriate expression vectors, such as pKh and pGlg,
respectively (Leung et al., Hybridoma, 13:469 (1994)). The expression vectors can be
co-transfected into an appropriate cell, e.g., myeloma Sp2/0-Agl4 (ATCC, VA),
colonies selected for hygromycin resistance, and supematant fluids monitored for
production of a chimeric or humanized anti-CD20 MAb by, for example, an ELISA
assay, as described below. Alternately, the Vx and VH expression cassettes can be
assembled in the modified staging vectors, VKpBR2 and VHpBS2, excised as
Xbal/BamHI and Xhol/BamHI fragments, respectively, and subcloned into a single
expression vector, such as pdHL2, as described by Gilles et al. (J. Immunol. Methods
125:191 (1989) and also shown in Losman et al., Cancer, 80:2660 (1997)) for the
expression in Sp2/0-Agl4 cells. Another vector that is useful in the present invention is
the GS vector, as described in Bames et al., Cytotechnology 32:109-123 (2000), which is

preferably expressed in the NSO cell line and CHO cells. Other appropriate mammalian
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sequence encoding a luirrianized, chineric or human anti-CD20 MAb, which
includes both the heavy and the Iight chain variable and qgngigust 200%0i ons.
However, two expression vectors nay be used, with one conprising the heavy

chai n vany@lbmssgsyd constant regions and-the other conpri géfgsossockis ght
chain variable and constant regions. Still preferred, the expression vector

finther conppi-s&sn dsRnRRe %Escﬁﬁé‘c?ﬁlmngpgt G T A0 8eirmR FORBh Abruf ?f&?%(ﬁzﬁd’ a

DNA sequence encoding a secretion signal pepgtide, a genonic gust
2006 WO OMOBSBDIBIOCTINBO3/ 00665 sequence encodi ng a human 1 gd@ heavy chain

constant region, an | g enhancer elenent, and, at | east DNA  sequence
encodi ng a sel eEppst Ré?‘.?aﬁ% T ﬁ‘)@%ﬁ?‘%{?@@ ‘Wé}eéi’ﬁ Fﬁgg& ‘??Etl??cfgmegr
expressi ng | zed [ : S I: | | 71 | east
one. oxpr oot FAEC AR 1o et VNI (ETRANY Srckidn WARTHEAIeSE

Ghi nmeric, OVHpGimiheant chaBDatprbdilon Vecio}) dandiesised fornpe tamsetionast £ 168 with at
| east one of said |inearized vector, (gs:_ll 1 ). selecting transfected cells

whi ch expr ee/Qmyglopa cellschyesleciaporation (Biokad; Richmegd.i(a) aceprdmgde Eoet thyg t he

humani zed Nt - 0 4l f tvrdﬁ‘@if' S h%g h Maki ng
Ant i - CD20 ht%’g%é ]llxﬁpgléﬁgrgﬁ),%)t he {%&?&%ﬁdg’hl P}éﬁfec al'n?qg?\ H

(vari abl e hemgfectidncells niydeereasin J6owelbmicadstiter plit2dinbimphste HBEMahédimed by a
variety of nmolecular cloning procedures, such as RT-PCF, 5'-RACE, and cDNA

library scrbifailsghnofgics; Ing.cGrand Islands NY) g3 TE, 8%Ceh- Thaselectopprogsss eaan be
cloned by RCR.amplification froma cel ], .that resses a fuLine r_chineric
anti - Cood R ARCRED R R e e o, of IBRERER S Ron Serdivma L
and VH genqealisthtif, S¥PDRESCCA) Bt £ Bhhl oHbdntaforA6f FOCMitsRRAI 6f ydagscri bed
by Olandi et al., (Proc. Nad. Acad Sci., USA, 86: 3833 (1989)) which is

i ncor por at eplpyie Bpicaby emergesl3 aveeln Posielegirgporatiane g ibe culiuresican thgnibeed

ant i’-CD20. MAb_ ¢ qﬁg | gned and constructed as described by Leung et
al. (Ml . Ier’rcﬁ%%{i.ﬂ?r :e?gﬁgﬁ 1995)), which is incorporated by reference.

cDNA can be pr epahsfectéma sloneythki@epoditeddp i sebreford6f climancheimshial | | i ne
producing a murine or chineric _anti-CD20 MAb by general nolecul ar clonin

t echni ques hes ranche identifieslhy deliS4r aseayo iBmefly, Aupeanatans sermples (red@0a)  2d %d
(0520 M SeBEUSHE Sube SR T GRS i Mt o™
descri bed byith egoay ariti-miman( RIGAIEElRG, qB@b'), KragmefiGspedi®ia 3 aptibodhpi ¢Fackson
oo 0T 2t oSSR NS G, B S ISR o 3 b e €
prinmer pair
Unbound proteins are removed by washing three times with wash buffer (PBS
containing 0.05% polysorbate 20). Horseradish peroxidase (HRP) conjugated GAH-
IgG, Fc fragment-specific antibodies (Jackson ImmunoResearch) are added to the wells,
(100 1 of antibody stock diluted x 10*, supplemented with the unconjugated antibody to
a final concentration of 1.0 pg/ml). Following an incubation of 1 h, the plates are
washed, typically three times. A reaction solution, {100 pl, containing 167 pg of
orthophenylene-diamine (OPD) (Sigma, St. Louis, MO), 0.025% hydrogen peroxide in
PBS], is added to the wells. Color is allowed to develop in the dark for 30 minutes. The
reaction is stopped by the addition of 50 pl of 4 N HCI solution into each well before
measuring absorbance at 490 nm in an automated ELISA reader (Bio-Tek instruments,
Winooski, VT). Bound chimeric antibodies are than determined relative to an irrelevant
chimeric antibody standard (obtainable from Scotgen, Ltd., Edinburg, Scotland).
Antibodies can be isolated from cell culture media as follows. Transfectoma
cultures are adapted to serum-free medium. For production of chimeric antibody, cells
are grown as a 500 ml culture in roller bottles using HSFM. Cultures are centrifuged
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VH BACKf VH FOR (Ortandi et al., 1989 above), or the priners annealing to the
constant region of murine I gG described by Leung et al. (Hyb(r)‘iﬁd&rl]i a, 13:469
(1994)), which is incorporated by reference. The PCR reacti

cont ai ni ngvd.@s/dessqf the first strand cDNA product, 10 ~LI (ﬂf %oﬁgRbuffer
[500 MM KO, 100 nM Tris-HO  (pH 8.3), 15 MV MyCl2. and 0.'01%% gel at i n]

(Perkin El ngid fe sU?ethWﬂt’eiéd thedhigh a 820, Rvhdfantadlhe $iERd QR M pissddne
priners, and 5 units of Tag (Epol ynerase (Perkin Elnmer Cetus) can be

subj ect ed t hr@@hcaypiotesn df ¢ A GhepCR aai}@wgatprqfflamb(miw Theregin JAulgewst 2006

WO 03/ 068821 PCT/ /0 940
anneal i ng at’ %qﬁb%ogpg&ﬁqlﬁ%@hﬁm%ﬁgf};%%aﬁ %gPat %‘Bi ¥y 13 eg’tﬁ n.
Amplified VioantheVEbimaRRI0S SRR buftel G OF) ditafng Q@em(vBlEimcé

Ri chnmond, CA). Simlarly, the humani zed V gens can be constructed by a
conbi nat i onFettivrenef o ngmwlbotddembssrpbmwm peafck Mhids HER 8.6), and

i f d bed by L | 3 (1995
Sob | Exampl BOHR oPETTARS dHmRn o s isoftities: e AONPO st APGK AT | go b
on an aut ongkerboleRNAGIDA SMBiPES, 280 tlﬁe“ﬂﬁﬂbb@ﬁc&lc@ﬁiﬁéd?ﬂﬁ,exﬁxﬁﬁl%eﬁa@tﬂey CA)

for use in constructi ng humani zed V genes. PCR products for can
subdoned i n€entricart 3¢i(Amisong Boverlys MA). adhe apﬁﬂmﬂzmnmgdmnstsa@twgmcddlyor

VKpBR, t hat tains.an | ronoter., a,si ue

conveni ent. Ll BERE apd iR ot Ricton Aaied FatBRl) b SRS SBREmk pe
products. E’z%nroq%@&/@ is%noéﬁl&lﬁgamﬁdswaﬁlsaﬂgﬂabpk@eﬁmwemIar stagi ng
vector, such as the [uescri pt - based VHpBS. "I ndi vi dual cl ones cont ai ni ng

t he respectl ve Pmﬁﬂlomngatethmsucbetl%mmﬁomePﬂmprselsadrmlﬁeparhélenet hod of
Sanger et al. é;Br@ 9{@ Acad Sci., USA, 74: 5463 (1977)), which is

i ncor por at eFitly DR faﬂplé % The DNA sequences descri bed herein are to be

taken as i nEAZWM all alleles, nutants and variants thereof, whether
e expression cassettes containing the Vic

occurring natural |y or induce
and VH, tog®tGAT GﬁyQTPGMﬁ&QﬁAWGF@rTT GHAGAIAEOGHERALdA Kadtences can be

i sed f t t di t
o i BalTPIAOG0E ACBTRAAGTB AAAGP X CAY CCARMBATIES (. FesCan then be

| i gat ed i nt GAGTUGANACT EAGGGARANGD ACETAAACCATGGATTIGTG3d pG | g,
respectively (Leung et al., Hybridoma, 13:469 (1994)). The expression
vectors can be co-transfected into an appropriate cell, e.g., nyelom
Sp2/ 0- Agl4 VA), colonies selected for hygronycin resistance, and
super nat ant uids nonitored for

5’-GGTGTCCCTG TCCGATTCTC TGGCAGCGGA TCTGGGACAG

ATTACACTTT CACCATCAGC TCTCTTCAAC CAGAAGACAT
TGCAACATAT TATTGTCAGC AGTGGACTAG TAACCCACCC
ACGTTCGGTG-3’

hA20VKA-Backward
5 CAGCTGACCC AGTCTCCATC ATCTCTGAGC GCATCTGTTG-3’

hA20VKA-Forward
5’-AGGTTCGAAG TGGCATAAAT CCAGGGTTTA GGTGCT-3’

hA20VKB Backward
5’-CACTTCGAAC CTGGCTTCTG GTGTCCCTGT CCGATTCTC-3’
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production of a chimeric or humani zed anti-CD20 MAb by, for exanple, an

ELI SA assay, as described below. Alternately, the Vic and MH\egyst86$ on
cassettes can be assenbled in the nodified staging wectors, VKpBR -) and
VHpBS2, eXOi03deBsaL  Xhal /Banli| and ' NhoLBaml H fi - agnent s POT&GRB0066Fel y, and
subel oned into a single expression vector, such as pdBL2, as described by
Glles et dA20VKB Fomeréhol Met hods 125:191 (1989) and al so shown in Losnan

Aot her vect iCERAAGAT GaEtr et R T R CTEr G S RorRH BTATEC o7 . o
described in Barnes et al, Cytotechnology 12:109~123 (2000), which is

preferably expressed in the NSO cell line and CHO cells. O her appropriate
mani mal i an hABBVEA August 2006 WO 03Al 68821 PCT/ GB03/ 0060 expression systens

a7 o50. (LosaTCeiiTEhafiaRhe EGACRATOHETEA Rt CETRR i ny ci ones by
ELI SA, can GRAGECTECT GGCTACAICTT PWACTARPREA EA APAPGECKKPKN (11 ght chain

expression vector) and 20 1Lg of VHpd g (heavy chai n expression vector) can
be used forTEGETCANGCAGGEACETGGACAGCAITNG GAATGOA TS Gs3’by
clectroporation (BioRad, Richnond, CA) according to Co et al., J. IninunoL,
14S: 1149 (1992) which is incorporated by reference. Foll ow ng

transfecti ogyropgtd s may be grown in 96-well microtiter plates in conplete
HSFM medi um (Lite Technol ogies, hie., Gand Island, NY) at 370C, 5%CO2. The
sel ecti on preAECSAGAAGTHCAAGGGEANALGCRACANT GRETASCGAEGAIdI ti on of

hygr onmyci n. i neq| i i 00 at a final

concentr at |%ﬁ8§gwrgrﬁ¢‘é¢ﬁm(&%*&%@ﬁi®§(JT" 'egg@jbl cally energe 2-3
veeks post -PEPGAGHRCAICQGCATNE TATTACIG TRRIA BATO6ABPanded for further
analysis. Transfectonma clones that are positive for the secretion of

chi meri ¢ orAGUAERIGEAG HeAWT GEhbAG TIRICAEGTIE I3 i ed by ELI SA assay.
Briefly, supernatant sanples (-100 ~LI) fromtransfectoma cultures are
added in triplicate to ELISA mcrotiter plates precoated. wth goat

anti - human g GpVieEd Béeiwlok@b' ) 2 fragnment -specific anti body (Jackson
| mmunoResearch, West Grove, PA). Plates are incubated for 1 h at room

t enper at ur e’ -CAHETGHAGENATEA GHGGERAAGTOA M MAAGCT@e-3f unes wi th wash
buffer (PBS containing 0.05% pol ysorbate 20). Horseradi sh peroxi dase (HRP)
conjugated GAH- 1gG Fc fragnent-specific antibodies (Jackson

| mmunoReseakL0VERs Eorasidgd to the wells, (100 pl of antibody stock diluted x

| V, supplenented with the uncor_llj ucgat ed antibody to
5°-TTCCGGGATA AATAGCTCCA ATCCATTCCA GACCCTG-3’

hA20VHB Backward
5-ATCCCGGAAA TGGTGATACT TCCTACAATC AGAAGTTCAA
GGGTAAAGCC A-¥

hA20VHB Forward
5’-GGAGACGGTG ACCGTGGTGC CTTGGCCCCA GACATCGAAG TACCAG-
3,

hA20VH24

5’-CTGAAGTCAA GAAACCTGGG TCATCAGTGA AGGTCTCCTG
CAAGGCTTCT GGCTACACCT TTAGTAGTTA CAATATGCAC
TGGGTCAGAC AGGCACCTGG ACAGGGTCTG GAATGGATGG G-3’
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a final concentration of 1.0 gg/m ). Follow ng an incubation of | h, the
plates are washed, typically three tines. A reaction sol utildnAugus®@0Q@err)| ,
containing 167 jig of orthophenyl ene-diam ne (OPD} (Sigma, St. Louis, M),
0. 025% hyWwoesdspar oxi de in PBS), is added to the wells. ;qu,@goj,(,%(,@;l I owed
to develop in the dark for 30 mnutes. The reaction is stopped by t

addi tion ofpg@9mpi2pof 4 N HO solution into each well before neasuri ng
absorbance at 490 nmin an automated ELI SA reader (Bio-Tek i nstruments,

W nooski , WHATGAGAAGET A AGGETAGD BCEAGAATAA GFGEGEACGA el ative to an

i nbur o, B P A ARG TR BRI ALGRRP TR L or e edt  as

foll ows. TreopGRACGABA CGGCATEITA ETERRGTECEA AGaTGAETEe medium For
production of chineric antibod cells are %rown as a 500 m culture in

rol | er bot tA€TAGKTGGGRSFEACTG TANGITECATGHE iG-3iged 54 14 August 2006 WD
03/ 068821 PCT/ GB03/ 00665 and the supernatant filtered through a 0.2 p
menbrane. The filtered nmediumis passed through a protein A colum (1 x 3
cm) at a flpyeorvatey Pérwargl /M n. The resin is then washed with about 10

col um vol unes of PBS and protein A-bound antibody is eluted fromthe
colum withs Eil""ﬂC(Eﬁéi%TfhéAﬂIAG@TCCﬁH\'ECG)‘\TH@ﬁAaGWG@'E@-W EDTA. Fractions
of 1.0 mM are collected in tubes containing 10 pl of 3 MTris (PH 8.6), and
protein concentrations determ ned fromthe absorbance at 280/ 260 run. Peak-
fractions p{Rod¥ Bsbiwdi®l yzed agai nst PBS, and the antibody concentrated,
forexanple, with the Centricon 30 (Amcon, Beverly, MY). The antibody

concentr at |%MT@C@&%MMWATEQTSWC'£§%$TE énGﬁa‘hG CAAoncentration
adj usted to sing PBS. Sodium azide, 0.01% (wv), is
conveni ent Iﬁg%e(‘b‘&f%ﬁt‘?ﬁg sanpl e as preservative. The follow ng are the

nucl eoti de sequenSinvéitioh RSuthérBREGibe8 B9 réfereRELRIREONIBR hpida20
anti bodi es: h, 420VKA 5' - CATCTCTGAG CGCATCTGIT GGAGATA ATGAC
TTGTAGGGCC Wachr amamrad mnmmntmmm@dmmms

TCTaaoACAG RPRARIIES A AR e e B Ing esidet bevioair
TATTGTCAGC AGTGGACTAG TAACCCACCC

EXAMPLES
Example 1. Construction of a humanized anti-CD20 antibody

The Vy and Vk genes of A20, an anti-CD20 antibody, was obtained by RT-
PCR using the primer pairs VHIBACK/ VHIFOR and VK1BACK/ VK1FOR,
respectively Orlandi et al., (Proc. Natl. Acad. Sci., USA, 86: 3833 (1989)). Multiple
independent clones were sequenced to eliminate possible errors resulting from the
PCR reaction. The cloned murine Vi and Vk sequences as the final PCR product
were designated A20Vk (Figure 1A) and A20VH (Figure 1B), respectively. A
chimeric A20 (cA20) antibody was constructed and expressed in Sp2/0 cell. The Vk
and VH of sequences of cA20 are shown in Figure 2. The cA20 antibody bound to
Raji cell and competed with radiolabeled A20 purified from the hybridoma cell
culture supernatant (Figure 3). This result confirmed the authenticity of the cloned V
genes.

A single light chain and two heavy chain variable region sequences encoding
the humanized anti-hCD20 (hA20) antibody were designed and constructed. Human
REI framework sequences were used for Vx (Figure 1A), and a combination of EU
and NEWM framework sequences were used for Vy (Figure 1B). ‘There are a number
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ACGITCGGTG 3" h, 420VKA- Back-ward 5' - CAGCTGACCC AGTCTCCATC ATCTCTGAGC
GCATCTGITG 3' &420M Forward 5' - AGGTTCGAAG TGGCATAAAT CCAGGAH AwguSG2NT - 3'
hA20VKBBackwar d 5' - CACTTCCAAC CTGGECTTCTG GIGICCCTGI CCGATTCTC-3' 55 14
August 200 03W6s£23/ 068821 PCTI GB03/ 60665 hA20VV\B Forwar d fCrEABE0GSATC
TCCAGCTTGG TCCCTCCACC GAACGTGEGT GEGTTA-3' "20VHA 5' - CTGAAGTCAAGAAACCTGGG

TCATCCGTGA 4¥dnfifd ax%%é\%@i@i{a&oﬁ%/b@ﬁﬁ@ DRT MK&&%
TGGGTCAAGC AGGCACCTGG ACAGGGTCTG GAATGGATT L420VHB 5’ ATCAGAAGTT

CAAGGGTAAA Wﬂxxgﬂ@maﬁ@@@@h@mm@ﬂlb@h&avw@ammm TAZAGILGAG
CAGCCTGAGG  TCTGAGGA CGGCATT ‘GCA AGATCGA AGTA
TGACTGGTAC @OQQ‘T’ thgee chapges m
TGAAGTCAAG ﬁéﬁ&%@? W%Mf@f@é&@m} SEHE RIS MOEARRTS SIS

ATCCATTCCA GACCCTG VHB Back TGGTGATACT TCCTACAATC
AGAAGTTCAA ﬁm@ammtﬁmay friame XONKHBgIBD rthvear T X Vi(BGABA Gz chanFHPQAGT GC

Of TGGCCCCA CGAAG TACCAG 3" hA20VHR 4 5. - GTW
TCATCAGTGA EOH@INS SRYCBATIREHC e ﬂ?"rﬁéﬁg‘r‘?ﬂ" -

Example 2. Method of hA20 antibody constiuction

Each variable chain was constructed in two parts, a 5°- and 3’-half, designated
as “A” and “B” respectively. Each half was produced by PCR amplification of a
single strand synthetic oligonucleotide template with two short flanking primers,
using Taq polymerase. The amplified fragments were first cloned into the pCR4 TA
cloning vector from Invitrogen (Carlsbad, CA) and subjected to DNA sequencing.

The templates and primer pairs are listed as follows:

Template Primers
VKA VkA-Backward/VkA-Forward
VKB VkB-Backward/VkB-Forward

VHIA VHA-Backward/VH1 A-Forward
VH1B VH1B-Backward/VHB-Forward
VH2A VHA-Backward/VH2A-Forward
VH2B VH2B-Backward/VHB-Forward
Light chain .
For constructing the full-length DNA of the humanized Vx sequence, oligo
hA20VKA (120 mer) and hA20VKB (130 mer) were synthesized on an automated.
RNA/DNA synthesizer (Applied Biosystems). hA20VKA and B represent the nt 26-
145 and 166-195, respectively, of the hA20 Vx. (See Fig. 5A) Oligo hA20VKA and
B were cleaved from the support and deprotected by treatment with concentrated
ammonium hydroxide. After samples were vacuum-tried and resuspended in 100 ul of
water, incomplete oligomers (less than 100-mer) were removed by centrifugation
through a ChormaSpin-100 column (Clontech, Palo Alto, CA). All flanking primers
were prepared similarly, except ChromaSpin-30 columns were used to remove
synthesis by-products. 1 pl of ChromaSpin column purified hA20VKA was PCR
amplified in a reaction volume of 100 pl containing 10 pl of 10X PCR buffer [500 mM
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TGGGTCAGAC AGGCACCTGG ACAGCGICTG GAATGGATGG G- 3' 516 14 August 2006 WO
031068821 PCT/ GB03/ 00065 | L420VH2B 5' - ATCAGAAGTIT CAAGGGTAGA%
CTGCCGACGA ATCCACCAAT ACAGCCTACA TGGAGCTGAG CAGCCTGAGG  TCT ] GCA=A
T=GIGCA Atl€¥sasshi ACTACGCr CGG TGACTGGTAC TTCGATGICT G 3% CW@&(EW vvard
5' - TTCCGGGATA AATAGCTCCC ATCCATTCCA GACCCTG 3' hA20VH2B Backwar

5' - ATCCCGGRAA, TWMCT@HF SOMT M MAACEH, 2l 0198@wH) @elatik] Bein The
invention is ftirther ql‘ec i bed by reference to the follow ng exanples,
s

whi ch are @'@W@@Eﬁ NeFw 9% 224t et G?H}BﬁNH'hg QMMB?W&“M mted to

EQSCﬁTI’a{gEl pr OVI wcﬁer el n. %Rﬁb@gh@% g%%én nst r UC ‘i‘on O?éuak[]ﬁm&;:‘]ged

anti - CD20 aikhioahys shibRctéltitc3teyvles oﬂB@Rsea@ﬁoxP&ﬁmsmg AehathraBéh ag4r@ody, was
obt ai ned by RT- PCR using the prinmer pairs VH I BACK/ _VH FOR and VKI BACK/

VKI FOR, feshmit, mh&m&atISQr@fordtSmimanC(Mmenmmn atA2 48 forSclminUSA, 86: 3833

1989 It| end nes were ced,to nat ossi bl e

(er ror )s) re!g‘M%W%s&d PHBHT Pafh aa%af%?c} ﬁtﬁ{?qrw deK

sequences A A) and
AMddr é@uguﬁdr'a@ﬂdlﬁ)ﬁ?mé aﬂa&ﬁedv*ﬁmn@m gn?% %m. bcg 24 %l

A20VH (Figure IB), respective meric A2
construct edgm)sb @quadsﬁsdmmd,m Mm@ielrestﬁttmn\ﬁxtes wend: ddbigmfd aietmemises of cA20

are shown i re 2. T e .CAL20.anti bo el d conpeted
wi th radiol® 5%‘1 gﬂf@“ﬁ? Afilitaljopy EWﬁa pR- éé*ﬁ P&th’r[‘e&super nat ant
(Fi gure 3) g,bhefit dofgitldd aq%hr@&ﬁénamteaemem Gl fysodndidpe .BRBED V genes. A

single light~“chain and two heavy chal n’ vari abl’e regi on sequences encodi ng
t he humani zesrictivnisith ATOGAAA2Che Alendo dkhe amplified ¥XiByfregmentdontaiet auct ed.

R R AR 578 B LAkl MRS, B T oo
113). Ther  QLRbIG oPHETBN-length Vic chain was accomplished by restriction enzyme

digestion of each fragment with the appropriate 5’- and 3’-enzymes and ligation into

the VKpBR2 vector previously digested with Pvull and Bell (Bell digested end is

compatible with that of BglII). The resulting ligated product contains the A fragment

ligated to the Pvull site, the B fragment ligated to the Bcll site, and the A and B

fragments joined together at the BstBI site (Figure SA). VKpBR2 is a modified

staging vector of VKpBR (Leung et al., Hybridoma, 13:469 (1994)), into which a Xbal

restriction site was introduced at 14 bases upstream of the translation initiation codon.

Upon confirmation of a correct open reading frame by DNA sequencing, the intact
chain was removed from VKpBR?2 as a Xbal to BamHI fragment and ligated into the
pdHL?2 expression vector. The vector containing only Vk sequence was designated as
hA20VkpdHL2. pdHL2 contains the expression cassettes for both human IgG1 Cl1,
C2, C3, and hinge regions (Fig. 7A) and the human kappa chain Ck (Fig. 7B) under
the control of IgH enhancer and MT; promoter, as well as a mouse dhfr gene,
controlled by a weak SV40 promotor, as a marker for selection of transfectants and
co-amplification of the trans-genes (Gillies et al., J. fmmunol. Methods 125:191 (1989);
Losman et al., Cancer 80:2660 (1997)). By replacing the Vi and VH segments of
pdHL2, different chimeric or humanized Abs can be expressed.
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57 14 August 2006 WD 03/068821 PCT/ GB03100665 of ami no acid changes in each
chai n outside of the CDR regions when conpared to the star tldnugdusado06

anti body franmeworks. The heavy chain of hA 20, bA20VH-1, contains nine
changes, WH? PE¥OBEIOVH2 contains three changes from the hunporEBeséoserewor ks
(Figure 4A). hA20VH2 s preferred because it contains nore amno acids from
t he human anti bd®@v¥ ehgdewor k regi on than hA-)OVH . The light chain of hA20,

hA20VY, contain ) ' (Figure
a8y xanpl o 2T oNBF Rk 8o AaIEAR, VIR (LR ) s RERMEY &' Sha
was const r wedry; teprésehiiy hamt 33-148 ad 1 7932 B respedtivelyd (Sce FIgtIB) wets " A" and " B"
respectively. Each half was produced by PCR a ification of _a single

b |
st rand synfSWéb?SéZ‘-‘élal"S&SW@@P@@QWHeSi%\%Va@EWQ%Mi%W?AfMﬁﬂ'% primers,

usi ng Taq [ : | £ fr . [ k- I d into the
ocra A o R FEbBRE, THESF IR it PERCAATRE LY 8 fospdeh®L pHEE B SR 1 0 oua
sequenci ng listedle Ek@niple 2. The suntk qohbtlstiop aietlsododselonk $ircVic as tatiedvat fod enpl at e
Primers VKA VKA- Backwar d/ VKA- Forward _VKB. VkB- Back-war dNKB- Forward VHI A
VHA- Bac kwa batiHypessrVwn Math the-follovppeamediéivationg\iie: Eomdaesirictipnigite of fhe

VHA- Backward - ~ qQf - [ i.ght chain
For constr&%@e{tﬁwgﬁgﬁ%%é)%&gg %ﬁg%ﬁgﬁl}{z@gﬁgﬁc ggﬁﬂgr@%, oligo
hA20VKA ( 1HMER(GGTCACE. Thedébagmbats wae joilel ©gsthbi WiRsilibatdo®ihtatheaut omat ed
RNA/ DNA synt hesi zer (Applied Bi osystens). hA20VKA and B réﬁr esent the nt 26-

145 and 168/HEBS2 vestgsat e comampn Nefl sith {CRALENAesultigg én fllglength)ViO | go hA20VKA

and B were_cl|eaved.fro ar ngd, t . nt with
concent r at SEUERTRIHTTR MG HARYhaBRRL P BN SELERR. VRRBSTR 2

r esuspendeanddifiédflading vestor OFMIRBS (Le0nwEt ak| Hylrid gy e3:464 (BS&)R,tihﬁﬁ 100- ner )
were renoved by centrifugation through a ChormaSpin- | QOcolum (C ontech,

Pal o Al to, vdigh a Xppl restaigRomsitepyasiairaducoiatd ohaspsainstream of thertrapslatioi e pt
Chr omaSpi “1:%8?&&1 ¢Yd3R. ;t"lﬁée gssﬁ@gw& gﬁggﬂ(@ﬁ s Ab s SO HRH ARy ELifictidn ~d O

Chr omaSpi n~col um puri
fragments into the expression vector containing the Vi sequence, hA20VkpdHL2.

Since the heavy chain region of pdHL?2 lacks a BamHI restriction site, this ligation
required use of the HNB linker to provide a bridge between the BamHI site of the
variable chain and the HindII site present in the pdHL2 vector. The resulting
expression vectors were designated as hA20-1pdHL2 and hA20-2pdHL2.
HNB linker 5’-AGCTTGCGGCCGC-3’
3’-ACGCCGGCGCTAG-5

Example 3. Transfection and Expression of hA20 Antibodies

Approximately 30 pg of the expression vectors for hA20 were linearized by
digestion with Sall and transfected into Sp2/0-Agl4 cells by électroporation (450V
and 25 pF). The transfected cells were plated into 96-well plates for 2 days and then
selected for drug-resistance by adding MTX into the medium at a final concentration
of 0.025 pM. MTX-resistant colonies emerged in the wells 2-3 weeks. Supernatants
from colonies surviving selection were screened for human Ab secretion by ELISA
assay. Briefly, 100 pl supernatants were added into the wells of a microtiter plate
precoated with GAH-IgG, F(ab'); fragment-specific Ab and incubated for 1 h at room
temperature. Unbound proteins were removed by washing three times with wash buffer
(PBS containing 0.05% polysorbate 20). HRP—coﬁjugated GAH-IgG, Fc fragment-
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anplified in a reaction volunme of 100 pl containing 10 ~d of I OX PCR buffer
[500 mM 14 August 2006 WO 03/068821 PCUGB03/ 0066~ KCI, 10014WMupusc2006 (pH
8.3), 15 mMM Myd 2, and 0.01% (W v) gelatin] (Perkin El nmer Cetus, Norwal k-,
CT), 250 Wefosfagk ANTP, 200 nM of Vk- A-Backward and VKA- b, oocedd 5
units of Taq DNA pol ynerase (Perkin El nmer Cetus). This reag?)it\%ﬁl m?if(]ture was

subj ect ed t@edfc QWFWaS a@dedRoRhs SRtk PAARS iafi tihdilba®bn SE£N3H Uhalpidad wak 940C
for 1 mn, annealing at 50 OC for 1.5 min, and polynerization at 72 *C for

1.5 min. heabad<EheakoundhiRponjagated AY wasarepealedeby peading\A#OBar Alierrthe and
VKkB- F d nd Lm| dition. T Lfi And VKA f t
wore pur' {1 6giGR a5k ol R Confihing? EpfhD a0 rE0E ROV BRI On °

sites vere Jarkonee aipahdd enfihA20f] eag mATRDWRE friffedCrbint @lle clil@irdi Ng
through DNA [igation. "The anplified VKA fragnent contained a Pvull
restricti orsupérnataninGdfiity elromatogiphy nula Pneteia ABselBmn. restriction site,
TTCGAA, at the 3'-end. The anplified VKB fragnent contained a BstBl
restriction site at its 5 -end and a BglH restriction site, AGATCT, at the

3 -end.  ASsebhd 4oTeihliR tikivid AR UD20 ARaUSS accompl | shed by

restriction enzyme digestion of each fragment with the appropriate 5 - and
3' -enzynes and |A gampefiiiontel-bindieg askpBREs caeiddoout po assessilbe y di gested with

Pvul | d BcH (Bcl | .di t ' tihl ith th f ). Th

r _eg ul t?gg IICFH‘H%’@%‘%?B‘%MH{%Q%K!%tsotthég%'g‘?trcél bﬁ@ﬂw & the ?’é‘a‘?@&%ﬁ?h : é&/ul I ©
site, the Bhudamiunt b02U9sbeldd hitgneBCID & d2B8 (WO‘@dljggn&; ﬂ@%(ﬁ/ug? Lagments
joined together at the BstBI site (Figure 5A). VKpB I's a nodified staging

vect or of \iKpbtedlvdtinBajecelkin the pigiancelofvarying cagenratdmd (0.2-70Andwii ch a Xbal
tricti | £ Il nt t t f. t.he t | at i

o ati on WoAeh 2B SRR Rt er AT Be PRk BRRRRe ARG T ame by DA

sequenci ng,refnh_eedwﬁﬁﬁ_hmﬁaei:éensvvaawseﬁ‘ﬁé/%i&awﬁw&e&%e&%ﬁ ciiAhas 0 BamHl

fragnent and ligated into th pdHL2 expression vector. The vector

cont ai ni ng detdrmingl afteqwashing. whssshowmi iy Higueel6,awth hvsaanizddpd @Abp A0
contains the ressipon. cassett Or. bot h .human C1 , and

i nge. regi GRS TOROCE, SxBiCE Rari g BLe R A e mitlp afBD e ¢ he
control of N@, envea6ec2B8 6 difimeriy MHCCHLO MSh, Witleh compatinEOwhE bidding dFene,
controlled wegk SV40 promotor, as a marker for selection of

y a
transf ect anift)%-.A?é)rﬂI &62B8#n Raji eedlsi on of the trans-genes (Gllies et al., J.
| munol, Met hod K 989) i . : 0 (1997)). B
repl aci ng the \flsﬂc);l éﬁ#%déégo%@glaé@é&%‘g{%ﬁ%ﬁ ?efug?géls E%ﬁ%‘n%& ?g oE hum)aali zeé

Abs can be #t4ysisthe diss&Qation constants were measured to be 2.9 and 4.2 nm for cA20 and
hA20, respectively, in comparison to 3.9 nM for C2B8. In vitro crosslinking

experiments, using a goat anti- human IgG, Fc fragment specific antibody to complex
with the antibodies showed similar killing of Raji NHL cells between cA20 and hA20,
as well as C2BS.

Example 5. Treatment of a Patient with Relapsed Intermediate-Grade Non-
Hodgkin's Lymphoma
A patient with intermediate grade non-Hodgkin's lymphoma has failed prior

aggressive chemotherapy, consisting of CHOP x 6, which led to a complete remission
for four months, another course of CHOP x 6, resulting in progression, D-MOPP x 2,
resulting in stable disease for three months, and CVB with peripheral stem cell
transplantation, which led to a partial remission for five months. The patient presents
with recurrent lymphoma in a neck lymph node, measurable by computerized

tomography and palpation.
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14 August 2006 WD 03/068821 PCT/ CB03/ 00665 Heavy chain For the
construction of hA20VvH1, oligo VH A (121 net) and VH B (151 14n&agust 2006

repr esent the nt 23 W3 and 179-329, respectively, (See Fig. 5B) were
synt hesi z@’d)q%t’é 9688 cri bed above. Sinilarly, for hA20VH2, olRGRGEeRM6eNd VH2B

d. | i P fi.ed th i i
e s e e Tat e o B Sttt 2R, wifh 4%Y o gt biveazed (IR0 or v o
was carri eghqabtiohAllantiBOyNALY eﬁ%agi oVl 28Mahl 40Kt R ké}wl@&dvagé E#eat i ons:

the 5 -end restriction Site of ?ragrrents was Pstl (CIOCAG and the
Y-end rest notcd ietthersduriag ofF nBtfkdag:dne after thlamfuMSEn Kiglevg&Bs)aterT ipelpatiénm agnent s

were joi ned ther tjon into t BSZ vec at conmon Nci |
S e | oonees MR Fodq Tec R shis p MeGrupable defindast pEaitaet J0%0 BelloSAwP o0 | and
confirned VHpBS
(Leung et S‘?"a%“ﬁ'??‘ HAAE L Ghenift WECK: it fers P%’?‘a“ﬁﬁfi‘“%{& s A
site was i ther matlc aod abwhére edse as upnﬁmmdnb}otompﬁed mmsgraph}ostudlemdflthel on

codon. The, assegble d VII enes bcl.oned as Xho) - Banf,f | triction
fragments PATH PHEe OKY diseatt s nobdstested clsamiers, leq%@n\ﬁsc,wg@a%rsﬂ&% e in

hA2) Ovlcpd e r 2

restricti O%Pletesképﬁssé&lbl %ﬁu&?&iﬁsr i—}ﬁgggfgfag e ﬁl\%ﬁ%nggra@% provide

bri dge bet vemissioi forBalehstitersinbrthe posthieerapyar i abl e chain and the Hindlll site

present in the pdHL2 vector. The resulting expression vectors were

desi gnated as hA920- | pdHL2 and hA20-2pdHL2. BNB |inker 5'-AGCTTGCGGECCGCC- 3
ACGOCGGEQEE@ 8. TreagdBiCofSa pZFn@Hﬁ%ﬁﬁHh%nﬁﬁﬂm‘E&ﬁﬁ@%ﬁi— &Akge%(?a

Antl bodi es Approximately 30 jig o expression vectors for "hA920 were

i nearl zedphypmtﬂ gest ion with San and transfect ed into Sp2/0-Agl4 cells by

el ect roporati on The nsfected cells.were plated into
96-wel | pl ates Zeaﬁl'e?@g eﬂ}"?g"g’rﬁ}éﬁhmg’&l‘ 8P clpmbpeyfopenia RYrR 3y addi ng
M X into tBé‘e:{T&’éytéﬂvﬁﬁ ﬁdﬁlh&ﬁ'g R le’hﬁﬁé %h@hdgseo&&a&mha&é% b@si stant

col oni es energed 1 n the wel vvee s. Supernatants from col onies
survi vi ng $hel disdasoprogresses. sSh@m@cgde@splmmmmyAb/hmcfmﬂomblﬂweﬁhe SA assay.

Briefly, 1QO0 t.an r.e.added . the of a.mcrotiter plate
pr ecoat ed SF% G%%?PB’E%? tﬁ?‘é%'f%@tprlﬁsdﬂéaﬂtws @il 02:1 W%@ﬁ%& ed for I h
at room t ejaes mickas in'degastel. The pahidheiswRdreadabidoyigtithe hunasiYed €Y ee times

wi th wash buffer PBS cont al ni ng 0. 015% pol ysorbate 20). ERP-conjugated
GAH | gG FA20MYbed0 mg intravenously on the first week, Tollowed by a dose of 250 mg

given once every other week for a total of 4 injections. Ten weeks after the last dose
of A20 a marked increase in platelet number is observed, to 150,000/microliter, and
the hemorrhagic events disappear. Five months after the last antibody infusion the

disease is in remission.

Example 7. Treatment of a patient with progressive rheumatoid arthritis

A 70 year old female, with severe progressive rheumatoid arthritis of the
finger joints, wrists, and elbows, has failed therapy with methotrexate, and obtains
only minor refief when placed on Enbrel therapy. The patient is then treated with
A20 humanized CD20 MAb, 300 mg intravenously each week, for a period of four
weeks. After 3 months, a 40% improvement in measures of disease activity is
observed, which is maintained for 5 months. The patient is again treated with A20, at
the same dose and frequency. The patient continues to improve, and 6 months after
the second A20 MAb therapy, a 60% improvement is observed. No human anti-A20
antibodies are observed at any time during, or after the A20 therapy. Although

62



60 14 August 2006 WD 031068821 PCT/ GB03/ 00665 specific Ab was added to the
wells. Follow ng an incubation of | h, the plate was washedd4 AliguspQ006l
HRP- conj ugat ed Ab was reveal ed by readi ng AA90nm after the addition of a
subst r at ewsodsuiggsan contai ning 4 nM OPD and 0.04% fL, 02- Pegiridpisoeses |

cl ones were exTanded and hA210-1 and hA20-2 were purified fromcell culture
super nat anmohyald-telid ary depietedrfromdhablhgd, mo infefimseomplicgtmns oy otfexanpl e 4.

Bi nding Activity of Anti-CD20 . Antibodies A conpetition cell-binding assay
was carrie "Ee){"ct?)é SEeEdexicity ls‘!?]ﬁﬁﬂﬁ‘gr eactivity of hA20 relative to the

parent cA20 and the anti-CD20 Ab c2B8, A constant am Unt of 1251-1| abel ed
muri ne A20 or c2B8 (100,000 cpm -10 jLGC/jtg) was incubated wth Raji cell
in the predxampleB. Fresimept obHa patientatithomyasgtbedia gradsnM) of hA20-1,

-2, murine A20, c , orc2B8 at4l.for 1-2 h. UnhoundAbswer { enoved by
v ng s he- oal 1A 69 ye el meledbes SHlPQAlL Eortrentonal BREAPY o T T S
det er m ned t: édx‘{’@t‘?e'ai Y@i}gm ' | ; R L1 mAbs,
hA20- 1 ané‘ﬁag -2, e;ﬁiggiettﬁgl conpgalrngg gﬂﬁp%mghg%?’ﬁwtieggggﬂl%cg, t he
muri ne ant iby@hha évéhange fdd, gieenantray2ibu immunbglobulic teaednce@iitedh, when
conpeting with binding of '-"jl-A?-Oor, "'"I-cMB.tO ji cells. By direct
bi ndi ng of .apaﬁﬁeaflaﬁéﬁngae%ﬁtﬂgaﬁ@o%j The pagiep eﬁﬁ@%&?ﬁ%ﬁ“&“&sth%l aysi s,

t he di SSOCiklcARiAPR2S Aikhni¥el CONPREM, 0 b} ifRavéndudybindt SefytindOr CA20 and

hA20, respectively, 1n conparison to 3.9 In vitro crosslinking
exper i ment syeeksfong parigbaf tem nwdeks. NOnawedkop®er B 1ast dgseeoit A2 aoibldod Bant i body t o

conplex with the antibodies shawed sim.lar killj of Raj.i. NUL cells

bet ween cAZ§ %IWGICH%@X@?’%’ %’éds @@g@ﬁg@t %@P %oégg??%a?%ﬁ}f‘)h&? a Patient

wi th Relap LIl RLE - Fhi it R26 et with

I nt er medi at%gﬂgéc%‘g non?ﬁ%(ggﬁ nggon%%ﬁgﬁlg has f%gggﬁ%?at&%ﬁssi ve
chenot her apyobileparsi wes relpaseld foHOMehogpitalhi ch 1ed to a conplete renission for

four nmonths, another course of CHOP x 6, resulting in progression, D MOPP x
2, resulting in stable disease for three nonths, and CVB with peripheral

stem cel | pyaii5eloant@hinttht OMD_%? wiftdA g fressivdNbn-Hodpki’s BL@n for five
nont hs. The patient presents wth recurrent |ynphoma in a neck |ynph node,

measur abl e LyymplomaieLymph Nodssranad Bong Margowal pat i on.
A 65-pound, 7-year old male Golden Retriever is diagnosed with diffuse large

cell aggressive lymphoma. The dog is placed on combination chemotherapy with
vincristine, cyclophosphamide, prednisolone, and doxorubicin, with good response.
However, the dog subsequently is characterized as having progressive
lymphadenopathy, and seven months after this is found to have extensive lymphoma
infiltration of bone marrow, extensive lymphoadenopathy of neck, chest, abdomen,
pelvis, and hepatosplenomegaly.

The dog is given therapy with 1F5 chimeric monoclonal antibody. The dog is
infused intravenously with 120 mg of 1F5 antibody, and the treatment is repeated
weekly for 4 weeks following this initial treatment. Four months after the final dose
of 1F5, a computerized tomography scan of the patient shows no evidence of

lymphoma, and all signs and symptoms of the disease were not evident.

Example 10. Treatment of a Dog with Relapsed Intermediate-Grade Non-
Hodgkin's Lymphoma
A 78-pound, 9-year old, German Shepherd dog with intermediate grade non-
Hodgkin's lymphoma receives chemotherapy, which initially leads to a2 complete
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61 14 August 2006 WO 03/ 068821 PCTI GBONOWS The patient is infused within 3
hrs with 450 nmg of humani zed CD20 nonocl onal antibody A22019Augaun2006 14,
28, and 42 with no serious adverse effects noted either during or

I mredi at g] t he infusions. Eight weeks |ater, pal pajj he neck
node enl S‘r'(ygg?rgeﬁtrﬁglshoms a measur abl e decrease of about 50‘3}0’612[%?[’%@6%%

measur emenidmisdiciefortiive weoiiths, futlekiad be ahothéreoany of Bthdtherapy daithgeditst he
di sease in_ the neck, and nowhere. el se, as confirned by conputed tonography

st udi es of in ¥able disease fog spemonthy, dhe dogthen gresents withsequatgnelyswhpmeadn t he

70- 12" weei SeCaRT FA 2 & bl o BB Sh el Y BRmulcBe PR post ™"

t her apy. E)gﬁd'rpd]patﬁm,ilasp@ﬁmm of a patient with chronic idiopathic
t hrombocytopenia purpura A 45-year-old female with chronic idiopathic

t hr ombocyt openi Ahp patisst i infused Wik A T ¥-iabeled immunogoniugatesofied3dBide gl obul i ns,

and high d dex has.on b t he di sease pr,ogresses..She. ungder goes

spl enect on&iﬁ\%ﬁ’n@%{g&% *’?‘-“3‘%?‘??’ %’feg%’{ f9f£‘§°t‘“ﬁ°'8 S g as%géa .°“§8?e %ﬁi’f@l‘&ﬂgount falls
to I ess thafd of 3B/ proeindfin Ecthbintivgh WHGNTE APOGiuenanE i@ CI20 Afibeadpa d N
frequency. e patient is then treated with the humani zed CD20  A20 N Ab,
500 ng i nt daseafd8ime par eaclewegklyinfygian - Threeovedkadatery palpatigisel the neb0 ny gi ven
once every other wee tfsﬁr a total bf 4 in%e t,ionrs. al’en vveteks after the | ast
dose of APIOGSHRrRREERshRyCa meaftiable decrese, Witleddposad BRI ¢

150, 000/ m ¢drRbdrigtiy, scANSHf the BlReshsHNsTahAsHEd RuEdtioh iflingASH Sullowbhye nonths after
the last antibody infusion the disease is in retriission. Exanple 7.

Tr eat nent ofeasurgraents padot thn peekgrmostthorapy showeridenge of therdisease in the year ol d
femal e, with,sever ogr essive . .rheumat o d_ar itis of.the. finger joints,
wists, anods ole oo GRS AR et Sibbe Selitis R inporntal s oni'y
m nor rel i @btettB@ BlseWiie dhOpatieibis ebndideédidlbe id partiPien@tion. SFdlldenyp reat ed with
A20 humani zed, CD20 MAb, 300 ng intravenously each for a period of four

) V\ee )
weeks. Af t suudes gyary 18- 12avepks sonisme adaetial ramissigInion ableasit7 mertheBestactivity is
observed, W?e I's maintained for 5 nonths. The patient is again treated
wth A20, a he sanme dose and frequency. The patient continues to inprove,
and 6 nonths after the second A120 MAb t herapy, a 60% i nprovenent is

observed. No human anti-A-20 anti bodies are_observed at any tinme during, or
after the KxgmpiethplreafmenipfsrCat with Relapsed Lymphoma ’ °

A 10—poui1d, 12-year-old, domestic short hair presents with enlargement of a
single submandibular lymph node. After excision, there is recurrence of the lesion at
6 months. The lesion is again excised, but then reappears 6 months later. The cat is
then given weekly treatments for 4 weeks with an '*'I-labeled immunoconjugate of
anti-CD20 B1 monoclonal antibody, at a radiation dose of 15 mCi in 45 mg antibody
protein. The treatment is repeated 3 months later. When examined 3 months after the
last treatment, a marked decrease can be palpated. No recurrence of the disease is

observed for over one year.

Example 12. Evalulation of chimeric and humanized anti-CD20 Mabs in human
NHL cells in culture or xenografted in SCID mice

The properties of a chimeric (cA20) and humanized (hA20) CD20 antibody
was assessed in NHL cell lines. The results demonstrate that cA20 and hA20 behave
similarly to Rituximab,; staining more than 99% of Raji, Ramos, RL, Daudi and Su-
DHL-6 cells and reacting with approximately 5% of lymphocytes (expected % B-
cells). In all B-cell lines, specific growth inhibition was seen with the Mabs, but the
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62 14 August 2006 WO 03/068821 PCT/ GH03100665 nornal B-cells are depleted
fromthe blood, no infectious conplications, or other drug- 'ii'Aat edt §ere
toxicity is observed. Exanple 8. Treatnment of a patient with nyé'&'ﬁe |

gravis A o ysaesql d mal e has failed all conventional therl%{}ycé(g%o%ast heni a
gravis, and is adnmtted to a neurological intensive therapy unit e
pati ent wadewd afithhibition viyedtetiseen thx cdlblinps, wisln Su-d)Hie being theamestous

i mmunogl obulin.to reduge the_ titer. af anti acet ol i epy or anti body.
The pati entSePEHYE: &edg%éﬁ?ﬁcad’éﬁ@%ﬁaha&smw #‘éﬁ@é&%@ﬂf‘i@g hunani zed
CD20 NMAb, 400t ityiE Rwteh IR RVEIKibM I "WitheR)ss-lihRhg BnRititid of ten
weeks. One week after the |ast dose of A20, no blood 13- cg’l I's were

det ect abl e, ofpraliferatiigmiafigaidiam 84-98%. Rituremab, cdi20pdndt A2 Gawere absoesimpilarhol | ne

anti body was observed..Four nmonths after the |ast A20.l|vub se the patient
was nobi | e‘?t‘é‘?ﬂroaei:\ﬂé? tp &%&%@HPWEMMCH&I&%PTF@%% ‘ér°§s.'fj. &t ment of a

Dog with A%E&ﬁﬁg' Y¥ochiedr &tgey.n' s B-cell  Lynphoma in Lynph Nodes and Bone
Marrow A 65-pound, 7c-year oP@ mal e Gol den Retriever is_diagnosed with

diffuse large cAlsd, HJDrmesiweee injacEdanteaveitishydwith 2§}(dl0583jicelismcﬁyi nati on
chenot herapy with vincrjstine, .cyc]ophospham. r edui,.sol one, a
doxor ubi ci na/ W@Hoﬁﬁn@%@pﬁh@@" Z‘F‘i)@b@%ﬁ&g@%w@?gg‘@&ﬁéﬁaﬁ}e ?’622%

h teri | : ' I hs aft
characterl ﬁlﬁgb’?%&{@én@%féﬁﬂﬂihéﬁ%h\fﬁﬁ-lmw fifebiYon 1M %@%ﬁ@o%%& S arter

this is fo ave extensive homa Infiltration of'l bone rrow,

ext ensi ve |§hiigtnidetimE(aliy, fofgnreat ive dinees tper whakofioetwo wpalisy the twived

hepat ospl eno aly. The dog.is given thera ith |. F5.chiperic npnocl onal
anti body. THEK o’t‘;%_ﬂgee‘f" SEOR ngm{pipﬁgﬁ?ci‘oﬁézgpe%m&ﬁsqgse% i body,
and the treahemal sirdividt BRRIEFS dﬁi‘seﬁdsi"fufnﬂfr iﬁo‘é@?ﬁi&x’igbﬁ{ MBUfaR Survilaf whadli ti al

treatnment. Four nonths after the final dose , a conputerized
t onogr aphy eteadedfo 18dayp faricd2f, Zhddaysifor kA2 end 21 déiys foymukioeranti-&MP0al | si gns

and synptons of, the dj sease te.not  evident, anpl e Treat nent of a Dog
Mt Rt apabeate e (il HRRCY i RBth BYlohRt e R abon! 78 38Rk, - vear
ol d, Ger manspshyepdiftfoll nHQOdi¥d bitdissein@iIRIdisdaSe MamGStedrith CREGakdlysis Withphoma
recei ves chenot herapy, which initially |eads to aconplete 63

a median survival time of 16.5days post tumor innoculation, but median survival was

extended to 105days for cA20, 70 days for hA20, and 98 days for rituximab treated

mice (all statistically significant extensions by log-rank analysis (p<0.0001), Figure

11).

Example 13. Competitive cell surface binding assay.

Ag-binding specificity and affinity studies of humanized anti-CD20 Abs
(cA20, hA20, and c1F5), purified by affinity chromatography on a Protein A column)
were evaluated by a cell surface competitive binding assay with murine 2B8 and
rituximab (IDEC Pharmaceuticals Corp., San Diego, CA) (Figure 8). Briefly, a
constant amount (100,000 cpm, ~10iCifig) of '*I-labeled (A) m2B8 or (B) rituximab
was incubated with Raji cells in the presence of varying concentrations (0.2-700 nM)
of competing Abs (cA20, hA20, m2B8, c1F5, or rituximab) at 4°C for 1-2 h.
‘Unbound Abs were removed by washing the cells with PBS. Radioactivity associated
with the cells was determined after washing. Figure 8 (A) is a comparison of the
binding activities of cA20 (square), hA20-1 (triangle) and hA20-1 (circle) with that of
m2B8 (diamond); Figure 8 (B) Compares the binding activities of cA20 (square),
c1FS (triangle) and rituximab (diamond).
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14 August 2006 WD 031068821 PCT/ GB03/4)066i rem ssion for five nonths,
foll owed by another course of chenotherapy which results i1 Aughst2006sease
for six nonths. The dog then presents with recurrent -l ynphoma in the chest
and in a waxés/idegsrph node, both measurabl e by conputerized ﬁ@vﬁg ﬁ@@g and
| abel e

pal pation, respectively. The patient is infused with a 90Y-
| munioconj ugat dn@ghotheugudyithe bimkyg aesivitiss of 20 mithosbisr antiekD30 Abs, two weeks,

at a radi atjion das . | in 50O of t i-bod rotein. ..in _conbination
M th e AvReRaRt oSl aoher tonBa Ty L oot bR SheoBE Bl Bainl S8 ook v

i nfusion. (W WeRiksly, alcBfistar amidadti (000,000 dpae ~10GRi/ig) o Een|aBElegneNnt shows a
measur abl e decrease, while a repeat conputerized .tonography scan of the
chest shoviusimphrwasdneubatedtwithhRajncallg ibthe prasenesef iypryingeeneerirations nade at ten
weeks post show evd denc he dise in the . neck or the chest
bei ng redu(glt-.?féii [{QJH%) Bﬂ%‘ﬁ‘i‘l’%’ﬁgz*g’ﬁg‘bﬁo ér%g%’ ‘H@@@P‘E&‘A’E&dﬁ“@ﬁa“ det ect ed

el sewhere, ﬂﬁ)ﬁiﬁlabq&(gﬁi’é) at 8°CRR TR Bbdu@d Dedsivierd finidvall bySiashmiz@Re cdigl | ow up
studies every 10-12 weeks confirnms a partial rem ssion"for at |east 7 nonths
post t herwitlyPBEx Radioactivity aFsesiaterbwith thfe callCaras détermimed aferovhshipgphlera A |

O pound, :year-ql d. domestji.c short i re s wth enl argenent of a
singl e su%ﬁ?ﬂhﬁ%&%@%ﬁe ﬁfﬁFéﬂﬂﬁﬁ@ﬂ&%ﬁﬁ%ﬁ'\éﬁ’ ﬁe§Pe‘rc€% ¥rence of the
|l esion at 6 nonths. The lesion is again excised, but then reappears 6
nonths later. The cat is then given weekly treatnents for 4 weeks with an
13 ' | - | abeExampleridn iydofoniseffectdf crosslinkedipA2(Band athes ID2hAbsioni body, at a

radi ati on dgse 15 nCi i.n 45 ng antibody protein. The treatnent is
r epeat ed fﬂ@'ﬁ?‘ﬁ@‘?@t‘ﬂ?‘:“’ en exam ned 3 nonths after the |ast treatnent, a

marked decr easRd#pd1IRSvdietrBaéPaith Maridue CD0eAEinQhe preSerte €A eRsilikeObser ved
for. over one year. Exanple 12. Evalul ation of chineric and humani zed

ant | - CD20 (enbsti-hnman hg, Foirapment spesificantibady) teecamplgee thegr B2 antibodieSCED ni ce

Th i hj ' - i z2ed..(hA20) CD20..anti bod
wns. nabeotiftFs, Mg FllpEoh urafioh o ReRft AU IASE Rl DR ord TR, Ao
behave si ¢gntral AY, HIGL IRivial Xickbited o/ithiRajiRells it 201gmId %o troMlinkéanos, RL,

Daudi and Su- DHI ~6 cells_and reacting with approximtely 5% of |ynphocytes
(expect ed Ggd-witkqut the crpsslinker (erapgs)y orWithean antignenseilgGgFeWegmenthi bi ti on was

seen with §p@3ﬁ%boc8%lute?ﬁ>r 484, Total cell and viable cell populations were measured
by (A) trypan blue staining and cell counting or (B) MTT assay (B). The data show a
similar effect of hA20 and rituximab on Raji NHL cell survival, and that the cytotoxic

effect is dependent on the specific crosslinking of the antibodies.

Example 15. In vivo therapy with hA20 and hLL2.
Raji cells wer administered i.v. to 60 SCID mice, at 2.5 x 10° cells/100

/ pl/mouse (Figure 12). MAbs were administered i.p. on days 1 to 11, followed by
MAD injections twice per week, for approximately 3 weeks. The body weight of the
animals was measured weekly until the study was terminated. The animals were
examined daily for paralysis of the hind legs. When paralysis occured, the animals
were sacrificed and necropsied for visual inspection of disseminated tumor nodules
(specifically in lungs, kidneys, and ovaries). Control mice treated with a control
-humanized IgG1 Ab, hMN-14 (an anti-CEA antibody), died of disseminated disease
manifested with CNS paralysis: The median survival time was 13 days post tumor
i.v. inoculation. Median survival in the group treated with hA20 was extended to
about 25 days. This value represents median survival increase of approximately 2 fold
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14 August 2006 WD 03/068821 PCT/ GB03/()066.S level o f inhibition varied
between the cell lines, with Su-DHL being the nost sensiti viet August2606
absence of cross-linking, murine anti-CD20, cA20, hA20 and rituximab all

yi el ded baowxewssdZd and 90% i nhibition. )Wth cross-Ilinki npgCrGismosison of
proliferataion ranged from 94-98% Rituxinmb, cA20, and hA210 were al so
simlar i nforhé20. d>l'lgh)ﬂlq gohp teaied alpib[blﬂ-ééiaéoniershmdthceMSmedianhe pr esence
of a cross-|inki sec o ocl i bod S0,, .SClL D

i nj ected i nfY&Y @ﬂ%ﬁ’g {E% %’f\% éie %%W@é otpinaiigp dof
nurine, chiREL? m&&zﬂemgaﬁu?aﬁ@u@walt@mﬂwicew@iﬁwﬁmw k@d@s\ZO F(ab')2
fragnment were initiated on day-1 with 100 Og/injection of intact antibody,
or 67 Ift/injection F(ab')2 fragnment five tines per week for two weeks, the
twice weekly for three weeks. In one study, control mce died of

di ssem nated di sease with a nmedian survivial tinme of 15 days post tunor

i nnocul ati on, but nedian survival was extended to 38 days for cA20, 22.5
days for hA20, and 21 days for murine anti-CD20 treated mce (all
statistically significant by |og-rank analysis (p< 0.005)). In another
study, control mce died of dissem nated di sease mani fested with CNS
paralysis with a nedian survival time of 16.5days post tunor innocul ation,
but medi an survival was extended to 105days for cA20, 70 days for hA20, and
98 days for rituximab treated mce (all statistically significant
extensions by |og-rank analysis (p<0.0001), Figure Exanple 13. Conpetitive
cell surface binding assay. Ag-binding specificity and affinity studi es of
humani zed anti-CD20 Abs (cA20, hA20, and clF5), purified by affinity
chromat ogr aphy on a Protein A columm) were evaluated by a cell surface
conpetitive binding assay with murine 2138 and rituximab (IDEC

Phar maceuticals Corp., San Diego, CA) (Figure 8). Briefly, a constant
anount (100,000 cpm I O ICrlg) of 1211 labeled (A) ru-2138 or (B)

rituxi mab was incubated with Raji cells in the presence of varying
concentrations (0.2-700 nn) of conpeting Abs (cA20, hA20, n2B8, clF5, or
rituximab) at 4C for 1-2 h. Unbound Abs were renoved by washing the cells
with PBS. Radioactivity associated wth the cells was determ ned after
washing. Figure 8 (A) is a conparison of the binding activities of cA20
(square), hA20-1 (triangle) and hA20-1 (circle) wth that of nRB8
(dianond); Figure 8 (13) Conpares the binding activities of cA -)O (square),
clF5 (triangle) and rituximb (di anond). 65
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14 August 2006 WD 03/068921 PCT/ GB03/0066--s In another study, the binding
activities of hA 20 with other anti-CD20 Abs, rituximab ant4 mwgus2086! were
conpared by a cell surface conpetitive binding assay (Figure 9). Briefly, a
constant anount (100,000 cpm -10 iCi/ig) of 125 I-labeled rituxinmb was
incubated with Raj i cells in the presence of varying concentrations

(0. 2-700 n¥Weflamenpeti ng Abs, hA20 (triangle), nB | (Downward triangle) or
rituxi mab (square) at 4C for 1-2 h. Unbound Abs were renoved by washing the

SHLL g S A AL ol o) B SuSHRRT

6.8, 34, a r o &;{,EH Qi t r | i nked
hA20. and o?‘% ent Sisr Aﬁgb%ﬁhéﬁéﬁlﬂﬁj ! yrrp%?u’l na ce Gﬁﬁﬁ (cdifng d\ri\tresar?e
treated w ﬂdast\xmrelrmume@aﬂajmmm vahieble mg&mmdeheaﬁa:aewmtksrsgmmq@l{s) izt
anti-human_1gG Fe fi-a nt .specific antlbody) to conpl ex_the CD20

ant i bodi es leagtrong, hamar )‘V?A ¢ TeinTs SYheren seif amegp Q)IF)F’Q]M@}) A0,
rituxi mab, PRS i1 cells,
with 20 1gpgnémg?t@%6fc¥%]§glcs?%tz{n%u(re&h&h all{ih utll H@r@%?g er or ange)
or wth antapdtingmbssié mhgine ahip-CD203gABNt  specific anti body (bI ue) for 48

Total cell and viable cell populations were neasured by (A) trypan. bl ue
stai ning and cel | counti ng or (B) MTT assay (B) The data show a simlar

ef fect of hA20 r]h%m%grggn &&H .
cytotoxic effect i s dependent on pecr%r C cross |n mgsglgq{aﬂé}ng

ant i bodi es re@:&t@h@s&ﬁahgmchmn&aﬂdbkrmgynw th hA20 and hLY Raji cells
weradmini di.v. to 60 SCID mce, at 2.5 x 106 Cells/I 00 ~LI/nouse. (Figure
12). MAbs were admi ni stered i.p. on days | to 11, followed by NAb

i njectionsstw cqy %Efn%& f\%s t of the
ani mal s vvas measur ed week y unt?Bpt %‘hstu yé(?/fvgbs tern*lr %ﬁﬁ%ﬁe@h‘?ﬁal S were
exan ned datdign domaprises ahgeyy shaih varfeblelregion. egs. When paral ysis occured, the
animals were sacrificed and necropsied for visual inspection of

di ssem nated tunor nodules (specifically in lungs, kidneys, and ovaries).
Control m ge tr qikGfimAhizBd antiREY o frageHTRRirésTth i Hwheidthisdid vafiBblNt i - CEA
anti body), died of dissem nat ed disease manifested with CNS paral ysis. The
medi an sur végret camprisesight 28d hieays chade vartablegegions. v. i nocul ati on. Medi an
survival in the group treated with hA20 was extended to about 25 days. This
val ue represents nedi an survival increase of approximately 2 fold 66

5. The humanized antibody or fragment thereof of claim 4, further comprising light

-

and heavy chain constant regions of at least one human antibody.

6. The humanized antibody or fragment thereof of claim 2, wherein said light chain
variable region comprises CDR1 comprising an amino acid sequence selected from the
group consisting of RASSSVSYIH, RASSSLSFMH and RASSSVSYMH; CDR2
comprising an amino acid sequence of ATSNLAS; and CDR3 comprising an amino acid
sequence selected from the group consisting of QQWTSNPPT, HQWSSNPLT and
QQSFSNPPT.

7. The humanized antibody or fragment thereof of claim 3, wherein said heavy
chain variable region comprises CDR1 comprising an amino acid sequence of SYNMH;
CDR2 comprising an.amino acid sequence of ATYPGNGDTSYNQKFKG and CDR3

comprising an amino acid sequence selected from the group consisting of
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14 August 2006 WD 03/068821 PCT/ GB03/00665 for hA 220 Al though the group
treated with hLL2 al one showed the sane nedian survival tinmgsaQaneRdet ©
the control mce, treatment with conbi nati on of hA210 and hLL2 Pncreased
the nedian survival tinme of the mce to approximately 30 days. 67 14 August
2006 We Claim | . A humani zed anti-CD20 (hCD20) nonocl onal anti body or

ant i gen- bi SAGGDMEGMRY! t h&ISOfGODWYFNVng t IBHYGENVARYFRVi ty det er mi ni ng
regi ons (%g&sw st one nmurine anti-CD20 MAb vari abl e regi on and the
framewor k r‘e at | east one human MAb vari abl e regi on, wherein
sai d humani zed anti-CD20 MAb or fragment thereof retains substantially the

B-cell and B-cell | ynphonma and | eukerma. cell targeting of said nurine
anti-CD20 !§Ab. Zhe hmatiredeantibedy errftaghedythercoffof abpimard; wheremesaid light ciain m 1,

wherein said variable T &0l 0 ﬁgﬂgrises aIi_%ht chain variablcﬁ regjon. 3.
The hunani 2@ ERSRPRFASS GRRL FPmPRERS 8 Bii0 ek SHtench AUPArhEOBYE var | abl o
regi on co Lse : v, ' ira ' YRBAIEE | body or
f ragnent mgéé‘%of’o I%*S c?a%m%?saxgﬁg{’n%gﬁgmb#g iErngs?on coni)(rtlngg% | i ght
and heavy cbaiprisiugan abine acidgequesce & ATISNL AS;rand CDRB comprizongyancamifo ajdent

th f of claim4, f h I Si Jight ' t ant
oo ons of sequengsleta e Hh somping S QARSI MONR i e "
fragment t @mn GhndisiidZheat @hAth %ﬁg&@ rdgidéonsRES CDIEY batRbiideSa on

conpri ses 1 conprising an amno acid sequence selected fromthe group

consi st i ng anfinRACIESNGiérice RASSENSEIHCIIRE RAGSBUEY kA, andbDR2acid sequenss nf) an
amno acid , S; conprising an .,amno acid equence
el ect od 1 AONERETrSOKTRG aht TRT ommane 2ies ASRPE T SR e rpoT
7. The huvﬁi&e%@ntgagﬂyceﬁsﬁﬁhggn@mt ST WHFIVA B1SryabpvevpNgai d heavy
chain variable region conprises CDRL conprising an am no add sequence of
SYNWVH; w@{%@w&“w&mmce of Al YPGNGDTSYNQKFKG and CDR3

conprising an am no acid sequence selected fromthe group consisting of 68
14 August 2006

9. The humanized antibody or fragment thereof of claim 8, further comprising the
FRs of the light and heavy chain constant regions of a human antibody.

10.  The humanized antibody or fragment thereof of claim 8, wherein said CDR3 of
the heavy chain variable region does not comprise STYYGGDWYFNV.

11.  The humanized antibody or fragment thereof of claim 8, wherein said CDR1 of
the light chain variable region does not comprise RASSSLSFMH when said CDR3 of
the light chain variable region comprises HQWSSNPLT and said CDR3 of the heavy
chain variable region comprises SHYGSNYVDYFDV.

12 The humanized antibody or fragment thereof of claim 8, wherein said CDR3 of
the light chain variable region does not comprise HQWSSNPLT when said CDR1 of the
light chain variable region comprises RASSSLSFMH and said CDR3 of the heavy chain
variable region comprises SHYGSNYVDYFDV.

13.  The humanized antibody or fragment thereof of claim 8, wherein said CDR3 of
the heavy chain variable region does not comprise SHYGSNYVDYFDV when said
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~-STYYGGDWYFDV, STYYGGEDWYFNV, SHYGSNYVDYFDV and VVYYSNSYWYFDV. 8. The

humani zed anti body or fragnment thereof of claim4, wherei nlﬁghgugtizgm chain
vari abl e regi on conprises CDRI conprising an am no acid sequence sel ected
fromthe group consisting of RASSSVSYIH, RASSSLSFM H and RASSSVSYMH, CDR2
conprising an ami no acid sequence of ATSNLAS; and CDR3 conprising an am no
aci d sequeitsie] SRS chAPVaridbR: B RofpHss HA SETNFMIDESARE GDREMBESNPL T
and QQSFSNPPT; and said heavy charn varl able region conprises CDRI

conpr i si ng tEnlight chaw variable regometmoprises HQWSANPLTDR2 conpri si ng an an-dno acid
sequence of Al YPGNGDTSYNQKFKG and CDR3 conprising an am no acid sequence
selected fromthe group consisting of STYYGGEWYFDV, STYYGGEVFYFNV,
SHYGSNYVDYRRBV anthe YWhisal Wb aéﬁlﬁ]hié%' 8dinf Rt aq t
ffiaeof of E?’I ai 91%5 further c?r&r&p?igi ng tthe EBE of t.hggél}%ﬁ?{dadr:}gﬁﬂggvy chain
const ant r ¢l lghg cbéinavatishie regiomt does gt cotprise RASSEVEYIMIE dvtentsaidd PR of f r agnent

t hereof of cl ai ,. Wherein said CDR3 avy chaj ari.abl e region
does not céﬁ‘ﬁ)ﬁg@ec W%Tpnﬁﬁgméﬁﬁn%ﬁ?gw&%%%m
thereof of cghigiviridhle Qo A BPRENS Y whsyf i ght chain vari abl e region
does not conprise RAS SLSFIVIEI when said CDR3 of the fight chain variable
regi on conprises HQASBSNPLT and said CDR3 of the heavy chain variable region

conpri ses SHYGS YEDV. 12 .The hupani z ant.i body gr fragnent r eof of
A 3. wilar of 1 hE Juaepdanibody LAt et A QA SoVRerPEGRoCORL ST not
conpri se H@éﬁ%?ﬂéim biesioff B5 ‘selO) R hahl iLen
conpri ses RAS LEFM—| ?lri]hd salgig CDISSIR%#I?%S%%%S chai ﬂh&@%l???@?éﬂe?%l?on
conpri ses ShiMGSNYFEXon t6mprides RASHNV YBMHaandi soCDR3 6 thgrheavy theim eof of

cl aim 8, wher.ein sai d CDR3 hai n vari abl e regi on does not
conprise S %@%@Yﬁgﬁéwllﬁgust 2006 CDRI of the Iight chain
vari abl e region conpri ses RASSSLSFMH and said CDR3 of the |ight chain

vari abl e regi on conprises HOASSNPLT. 14. The humani zed antibody or fragment
t her eof of 16l ai ribg humasized antbailyj oCmument thereof of rlgim 8cwhereinsaidi GBR3 of egi on

does not c IS SSVSY; ai Ofvwr%'g JS' .’Q\% in varhabl e
regi on con%é%@%és@ygﬁggg%% MS‘E he §K‘/’§ C lﬁﬂa‘vﬁ?‘} e regi on
conpri ses \OHRBYSHATERY chain variable region comprises RASSSVSYMH and said CDR3 of

the light chain variable region comprises QQSFSNPPT.

17. A humanized anti-CD20 (hCD20) monoclonal antibody (MADb) or fragment
thereof comprising the complementarity-determining regions (CDRs) of at least one
murine anti-CD20 MAb and the framework (FR) regions of the light and heavy chain
variable regions of a human antibody, wherein said humanized anti-CD20 MADb or
fragment thereof retains substantially the B-cell, and B-cell lymphoma cell and lenkemia
cell targeting of said murine anti-CD20 MAD, and wherein the CDRs of the light chain
variable region of the murine anti-CD20 MAb comprises CDR1 comprising an amino
acid sequence of RASSSVSYIH, CDR2 comprising an amino acid sequence of
ATSNLAS and CDR3 comprising an amino acid sequence of QQWTSNPPT and the
CDRs of the heavy chain variable region of murine anti-CD20 MAb comprises CDR1
comprising an amino acid sequence of SYNMH, CDR2 comprising an amino acid
sequence of ATYPGNGDTSYNQKFKG and CDR3 comprising an amino acid sequence
of STYYGGDWYFDV.
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15. The humani zed antibody or fragment thereof of claim8, wherein said CDR3
of the Iight chain variable region does not conprise QQSFSWNIg“ﬁ(%W@DRI of
the light <chain variable region conprises RASSSVSYMH and said CDR3 of the
heavy chain variable region conprises VVYYSNSYWFDV. 16. The humani zed

antibody or_fra t thereo of claim8, wh in said CDR3 of the heavy
chain vari &9l e %EER Fdantibed YC%%BIP%W &Dv‘mﬁmézﬁl?é(’f@ﬁ?l of the

| i ght chai i =) ;NEH d he light
Chgl n vari g%l}égdmrlg‘gl ndhg%rf‘%gfﬁsigs SNPPT. 1‘7%’ Mn?ﬁﬁ%uwo (hCDgO)
monocl onal amftiol abiaiybgtiiitbd from shidagrespondifd ER £ 6f sattmwinesMad. t he

conplenentarity-determ ning regions (CDRs) of at |east one nurine anti-CD20
MAb and the framework (FR) regions of the Iight and heavy chain variable

;reglg?rgflt OI %r 23 rewx%b@ﬁtl a;gm?éﬁltt - cel Faﬁﬂangwgeggf%lmxﬁ%na cel |

and | eukenaéid fiogl said muged MAd mﬁtleastmixemnnnmmeteﬁmﬁnM@xtgroantﬁIgel n the
CDRs of.the light chain variable region of the murine_anti-CD20

conpri ses eDRRINOAFHE 1e81dRE Lad Huidfoo8, 481 &/ S8gdbnde 147 apéxéb%véthermm

conpri si ng f Vel %?%qqﬁ% an ani no
acid sequen € W{gﬁ%ﬁ g?@?&% o heavy chal n Y r:&%ﬁ] e region
of nmurine anti-CD20 MAb conprises CDR] conprising an amno acid sequence of

SYNVH, CDR2 COfT‘%hI sing .an anmi no acjd sequence_ of Al YPGNGDTSYNQFKG and CDR3
conpri si ng28n akhe Sumanizedaibadi er frmestr&lmemwgm mhq:emglgsmmma 18.

e humani z FRs of
the |Iight atgxiﬁ%aaﬁids%d%f%%%tn&%%&ﬁﬁcé&%%@@gfgs9%?18?%55‘ énsn%ti{r?fg ant I giody
conprise atesiduast, 20;13!5 3%11459463(59d92,wm4tanﬂd1060bffﬂ1@mme dlghoéhaﬁspﬂmﬂvlmg FRs of
said murine MAb, 19. The humani zed anti body or fragnment thereof of claim 18,
wher ei n ‘saregionEigi 4 VY S¢qU8Peesai d nurine MAb is at |east one anino acid
selected fromthe group consisting of amno acid residue 1, 5, 27, 30, 38,
48, 67, 68, 70, 95, 115 and 116 of the murine heavy chain variable region
of Fig. 4A21 hA20kehumanibdPaivibadyaon fragment ﬂlemﬁu‘édam 18, Whereikilseidhnamed zed

anti body or fra nt t ereof of. cla 9 wher ei n sald nm ni ne .amn aci ds
are at Ieaé’i““!?r?g ?Peél@‘%‘l:?c @ﬂ]ﬁi‘)ﬂb&ﬁgﬁﬁ‘ﬁ"emt"? ino acid

resi due 4, re’sﬂdue3t5213§5 34&545 445 5599991%4 ahd% 08" O fnbibie 1138t CRAEH V&idpleoht chain
variable region Fig. hAZ0Vk sequence.

region Fig. 4B, hA,OVk sequence.

22. A humanized antibody or antigen-binding antibody fragment thereof comprising hA20Vk
of Figure 4B and hA20VH]1 of Figure 4A.

23. A humanized antibody or antigen-binding antibody fragment thereof comprising hA20Vk
of Figure 4B and hA20VH2 of Figure 4A.

24. The humanized MAD and fragments thereof of claim 1, wherein said fragments
are selected from the group consisting of F(ab"),, Fab', Fab, Fv and sFv.

25. A chimeric anti-CD20 (cCD20) monoclonal antibody, (MAb) or fragment

thereof comprising the complementarity-determining regions (CDRs)- of at least one

murine anti-CD20 MADb variable region and the framework regions (FRs) of at least.one

murine anti-CD. 20 MAb variable region, wherein said chimeric anti-CD20 MAb or

fragment thereof retains substantially the B-cell, and B-cell lymphoma and leukemia cell
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21. The humani zed anti body or fragnent thereof of claim 18, wherein said
inutine amno acids are at |east one am no acid sel ected fridmAagetgoas p
consisting of amno acid residue 4, 21, 35, 38, 45, 46, 59, 99, 104 and 106
of the murine light chain variable region Fig. 4B, hA20Vk sequence. 22. A
humani zed anti body or antigen-binding antibody fragnent thereof conprising
hA20VKk  of tdrpeinf &f 48d aiieind ARDCH20NIAD] GHéreindhe CBRs of\tlhﬂﬂ%ﬂi icE4i6 vandbl®ody or
anti gen-bi nding anti body fragrrent t hereof co ISI ng hA20Vk of Fi gure 4B
and hA20vHeegism ¢f ther himgric anti-CIPRR MakenerapsigesMABRA retinrisipgeait amingcacadi  of

F(abos Fab ok il R b Yol RANS S VS RASSSSFRRR 8 onay

anti body, RMNSEVSYNHAGDR2 comiphieig ah aG@iiadid sdafericBof ATSNLAS; and CDR3

conpl ementarity-determ ning regions (CDRs) of at |east one nurine antl-CD20 )

MAb var i ablcempasing nam raming e agid o sequende rselghteh s froms the)f grgup| eersistisge of nurri ne

ragront t PREFRFET FOWERNEPT AT ARa, b dP CHRs e e Wil anc

| eukem a cehdiable/re ibﬁoﬁﬂﬁt&lm&QQﬁlu-CBB@MAmébrﬂﬁnséﬁCDRmHohﬁﬂlsﬁl@tah aeg® MAD,
wherein the CDRs of t he ght cha| n var| abl e " region of the chimeric

anti-CD20 REB eeansntesf RS regmprisingi Ap a@ing u-‘@ﬁl@@cgeloéct ed

comr i 31 ng AITGN oI ENaRE sg&ﬁ%@'ﬁ\%&%ﬁﬁ%ﬁ i A Sg@%ﬁ? n-ani no

aci d sequemi SeheClgashpl 1 odhsistifig X6fUP STYYEGID WFDY, WGBWYHW@SNPLT
and QRSFSNPPT, and flie.CDRs of the heavy chain variable region of the
chineric a ’Wﬂ:\bﬂﬂwmwgb falllp‘ﬁlﬁng%d d sequence of

SYNVH CDR2 cormppy si Qiiedh oo @I 86 Il RRAHERGS ftlte AAPCNEDISMNEKS and

CDR3 conprising‘dn am no acl d ‘seguence s e group Eonsi sti ng
of STYYGCDYTYW GEDWiEBDVYivhbh sm&mmwm(@cﬂgh aélﬂmVVéﬁéSNS}é%% brises t he

foll owi ng provi sos a) wherein said CDR3 t he heavy chai n vari abl e region

does not c&mq asids \RDR2\RE the Jightichajmryarighl etfﬁ@onlcgwpﬂ%qﬁéﬂﬁn%arl abl e

Fogi on compris ZETSNTAG CBRS 5 HERPR Sht i Rptoh Vomgrl} JAR) G| 201 €
regi on comMQWESNRRINCDR] df thQ(BéI\SNEEﬁ[n vabiible atgibi econgmisys ei‘hmm avids i abl e
regi on conprises am ng_aci dé thSYN of .the Iight chain V%I‘I abl e

regi on COW&YI\E\QEI An6PRe; 8 hight cham variable region compfises amino aci
ATYPGNGDTSYNQKFKG;

(b)  wherein said CDR3 of the heavy chain variable region does not comprise
SHYGSNYVDYFDV, when said CDR1 of the light chain variable region comprises
amino acids RASSSLSFMH, CDR2 of the light chain variable region comprises amino
acids ATSNLAS, CDR3 of the light chain variable region comprises amino acids
HQWSSNPLT, CDR1 of the heavy chain variable region comprises amino acids
SYNMH, and CDR2 of the light chain variable region comprises amino acids
ATYPGNGDTSYNQKFKG; and

(¢)  wherein said CDR3 of the heavy chain variable region does not comprise
VVYYSNSYWYFDV, when said CDR1 of the light chain variable region comprises
amino acids RASSSVSYMH, CDR2 of the light chain variable region comprises amino
acids ATSNLAS, CDR3 of the light chain variable region comprises amino acids
QQSFSNPPT, CDRI1 of the heavy chain variable region comprises amino acids
SYNMH, and CDR2 of the light chain variable region comprises amino acids
ATYPGNGDTSYNQKFKG.

)

-1
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Al YPGNGDTSYNQKFKG, (b) wherein said CDR3 of the heavy chain variable region
does not conprise SHYGSNYVDYFDV, when said CDRI of the |ightAagast2006ur i abl e
region conprises amno acids RASSSLSFWVH, CDR2 of the light chain variable
region conprises amno acids ATSNLAS, CDR3 of the |ight chain variable
region conprises amno acids HQASSNPLT, CDRI of the heavy chain variable
regi on conppé.sesTREtKIMeAE kitdbodpy hi thefdaR3S Bthink DS, it cofilpAkiag 1ight abl e
regi on conprises anmino acids Al YPGNGDTSYNQKFKG _ancf (c) wherein said CDR3
of the heavgnddeavy chait ¢ensiast regighsor abllsast opphupagngntibedy. VWYYSNSYWYFDV, when
said CDR1L of the light chain variable region conprises amno acids RAS
SSVSYMH, CDR2 of the light chain variable region conprises amno acids
ATSNLAS, CDR3 of nhehilnefiBtanfilGI0 )28 | iBorfoeBhaNatiboy i bRt TRgakehdS
QQSFSNPPT, CDRI of the heavy chai ?ﬂ\?ar Pabl e region co ?flée}; an r%gﬁaci ds
SYNM L and teref eempriging thgrromplesientatity-desgymining giginns dEPRs) s mawinpentici ds

Ar YPGNGDTSY 72.34 Augus 06 .,26. The ' J1,G.antd bod r fragnent
t her eof of %5@8,”%"5}?% nt‘%h%r%]g?lﬂﬁ% tanﬁh%d% rmx%@ﬁr??gnt
regions of W&mm?%mem%db%éﬂ-lyﬁ honfa &1d 18%efia 861 targeitdof safdP20)
monocl onal anti body, Ab) or fragment hereof conprising the

conpl enent amutige @ati-€RA0nMdAd, mdgregnthe(CIDRe pf die lightphpinevasiable regipp of b

vari abl e regj.on,. whergi 1d chineri ti-CD20 MAb or fragnent thegeof

‘et ains subShmstie AECRAD. VAY eptiptists (DRY comprise g arting A elienes 661 |
targeting ORASSEVSYIH| CIMR23¢Uniprisiag Gn Miino Wbl seqidntd 6f APRNLARS, bl CDRBht chain
variable region of the chineric anti-CD20 MAb conprises CDRI conprising an
ani no aci d semprsrganymineasidsyagenas of QAW TEHRBT andrtbe @RRsof the hgavychasyuence
of ATSNLAS, _an b Si ' aci d. s f . NPPT, and
the RS of "EEISTERSY of ARy cho 30 DN D SEEEBRT R Bpr R A AN o
conprises Ch¥li seyiighidesiofy SYINMH| NCDRQi @om@esiag Cen OhmibyNdtid GBIREneONHF i Si ng
an am no acid sequence of Al YPGNGDTSYNQKFKG and CDR3 conprising an am no
aci d sequenddYBENGERSRRFEH\and 2 EDRP, compnisiag | & AmingoeRd oteqrengg neht

t her eof of ltl-g,k T’G@]?V“H her conprising light and heavy chain constant
regi ons of g I'eaSt one human anti body. 29. A chineric anti-CD20 (cCD20)

nonocl onal anti body (MAb) or fragnent thereof

28.  The chimeric antibody or fragment thereof of claim 27, further comprising light

and heavy chain constant regions of at least one human antibody.

29. A chimeric anti-CD20 (cCD20) monoclonal antibody (MAb) or fragment thereof
comprising the light and heavy chain variable regions of murine anti-CD20 MADb,
wherein said cCD20 MAD retains substantially the B-cell, and B-cell lymphonia and
leukemia cell targeting and cell binding characteristics of said murine anti-CD20 MADb,
wherein said ¢cCD20 comprises the light chain variable region as set forth in Figure 4B
designated as cA20Vk and the heavy chain variable region set forth in Figure 4A
designated as cA20VH.

30. A human anti-CD20 (huCD20) monoclonal antibody (MADb) or fragment thereof

comprising the light and heavy chain variable regions of a human antibody, wherein said

huCD20 MAD retains substantially the B-cell, and B-cell lymphoma and leukemia cell

targeting and cell binding characteristics of a murine anti-CD20 MADb, wherein the

CDRs of the light chain variable region of the human anti-CD20 MAb comprises CDR1

comprising an amino acid sequence selectéd from the group consisting of
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conprising the light and heavy chain variable regions of nurine anti-CD20
MAb, wherein said cCD20 MAb retains substantially the B-cel4 Augnsf 280¢¢| |

| ynphoi na and | eukem a cell targeting and cell binding characteristics of
“said nunne anti-CD20 MAb, wherein said cCD20 conprises the fight chain

hoavy chal RASTVAWE: RasEShSEMP stk SssVivEE I ndinesnainndaddoov
30. A hurme geqighde SERASNINASDRR) CDRD Qehidfghe 8 a2 iciPRAREGY sel cRITRER{ her eof

conprising t l'i ght and heavy chain variabl e regions uman anti body,
wher ei n saitht glugB20sibiig p£QQWISNEBT HQWSSNPLThandBQQSHESNERTY aBdcthe |

| ynphoma a eukem a cell . tar.geting and cell bindi h cteristics of a
muri ne ant [H%%z@# 1C2%H ERYP Ve l@e T ogfthet feman Qﬂ@’% MF?%W$Sregi on .
of the hu - MR GRTR A SERIF S eI GF .24 3@1’9 sequence
sel ectdd ??g)n;ﬂtq%%mgr outr’b consi stilélg&@? 7§ Sl4 Augjuesrtbﬁgoc%glp%%%%gv YR(I)_

RASSSL SFVH aeid dse RUeRES WEAIYP GNIEBZ S Y INQIKHISG rempd aG@DR A1 compaising ars anpiren acid of .
ATSNLAS; and CDR3 c risi an_am no acid sequence.s f he group
consi st i ngssquewsa% I-%%\BSNF*\?T SFyP : %d%@%@he heavy
chai n vari aayerGEBWTFIY, SIS GRNBVD §PHV- HBRP NS WY EPRS CDRI conpri sing

an anm no aci d sequence of SYNVH, CDR22 conprising an amno acid sequence of
Al YPGNGDTSYNQKFKG and CDR3 conprising an amino acid sequence selected from

t he group nsi gt i ng of. STYY FDV, TYY FNV, . SHYGSNYVDYFDY .and
VWYYBNS xr ARV 1 ehivseric 2hbod/ar ’i‘tﬁg%??"fo?% aw%emrﬂaehmm%g ki m 30,
further co LS 1] tan@ﬁ:' SRAdHR 1oRRs hAfdody €91 ons of at | east one
human anti %‘%?&"g%ﬂ%ntl g‘ﬁ?ﬁ%ilon 6‘?& el n or fd&'agmant t her eof
conprising at |east two mAbs or fragnents thereof, wherein said rnAbs are
selected frgmsaid apti-CD20 mAhs of an one of clainms 1-3 1. 33. An

anti body fl}g’i on Ad\'%’fﬂg?‘i?' gg@ﬂ’&{}?ﬂ%ﬁfB‘Pﬂgé&é‘?ﬂ%ﬁm%ablﬁaqté‘%m@ﬁé’ffi r st
anti- CD20 g,e.% ther@ MR Abrein\RICRANDS brePRiecRAGrdth s&ili HnfE ﬁz@&p@d&%ﬁ%ﬁ east

one second or fragment thereof, other thari the anti CD20 MAb

fragnent t loee efflaiofs lahly one of clains 1-3 1. 34. An antibody fusion protein
or fi-agnent thereof of claim33, wherein said second MAb is selected from
the group consisting of mAbs reactive with CD4, CD5, CD8, CD14, CD15, CD19,

CD21, CD2233CD23\n 4akiBedy fibida prdtéid or fitdidéht tie¥t¥ comprising at least one first anti-
CD20 MAD or fragment thereof of any one of claims 1-31 and at least one second MAb
or fragment thereof, other than the antiCD20 MAb or fragment thereof of any one of

C

claims 1-31.

34.  An antibody fusion protein or fragment thereof of claim 33, wherein said second
MAD is selected from the group consisting of mAbs reactive with CD4, CD5, CDS,
CD14, CD15, CD19, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40,
CD40L, CD46, CD52, CD54, CD74, CD80, CD126, B7, MUCI, Ia, HM1.24, HLA-
DR, tenascin, VEGF, PIGF, an oncogene, an oncogene product, and a combination
thereof.

35. A DNA sequence comprising a nucleic acid encoding a MAb or fragment thereof
selected from the group consisting
(@  ananti-CD20 MAD or fragment thereof of any one of claims 1-31;
(b)  an antibody fusion protein or fragment thereof comprising at least two of
said anti-CD20 mAbs or fragments thereof;
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cb40L, Cb46, CDs5-'), CDb4, CDr74, CD80O, CD126, B7, WCI, la, HM .24, BLA- DR
tenascin, VEG-, PIG-, an oncogene, an oncogene product and a4cAigisea0d0emn
thereof. 35. A DNA sequence conprising a nucleic acid encoding a MAb or
fragnent thereof selected fromthe group consisting (a) an and-CD20 MAb or

fragnent thereof of any gn f .clains 1-3 1; (b) an anti body fusion protein
or fragnent thefRof E’bﬁ’ﬂﬂ%ogy %@5‘%& PyotelR or %ﬂ&“&é‘ tg‘?%‘?fo‘;%ﬁrfsl‘@demgeor
fragments b tABEH coRfRbing GSY ARE-CTV { o Bchdoof OF
fragment t erg\g‘? g{mpgxlﬁé} ng at cloélgstgn%ng)ifa?‘?st g%lorfr grreglt t eroeof
conpri si ng aspont efitlaim€DA] dudlat lzastfone gevend MAkeorcfiodgnaint therof cotkerdhancthai ns 1- 31
and at | east .gone second. MAb or fragnent thereof ther than the anti CD210
MAb or fra@ﬂ‘é‘ﬁ?%@%&‘%ﬁe&%ﬂﬁﬁg%ﬂyﬂ%?fms 33‘325 d (d) an anti body
fusion protein fr 39 MRidod . feTaoldiy &?&;n i or
fi-agment ther eg@ COI’Q:Y%I’I S|°n %&gkg‘?\tl _%@g&%ﬁgﬁ%ﬂ? ra1 ntg{i lgéstég?@gf any
one of cl aifiist MAB br fiagimerit thezexftconpeising Gaid intWD 20 Mitagmeagmdnt ehiesalf of ot her

than the antiCD20 NMAb or fi-agnment thereof of any one of clains 1-31,
wher ei n s a8l QRRRIMAA Y and at fopst dne gedon M%%"g%mt%f@fsq sigharthenps,

reactive w ] 9. 2 2: 25,
coas,  Con7 MEERR Mo Sy, S o e e R, e ol
MJCI, | a~ MB4B iR4eledtdd frorDRhe rupSwhnsistingE6FmABE tactivnedlye0bs, CDSE Ch8ne
products, or a conbination theregqf a conbi nation_thereof.

d 36.
expr essi on GRI& drDEunpPilSi ﬁ&ztlh@%aé]@%eﬁpgioﬁmﬁaiqp%b Ch3s, @‘Eﬁgr essi on

vect or of i ’ Eim ef C i 1P 1.3 essi on
vect or of g@ﬁo@},@?%, ergi Eﬁé %’28 Bzgﬂ_éz‘ﬁg(r)’ @Pjﬁé—'&?ﬁ bM—U ’elr?’ Efsl\glcbl\%’?zgeéipress a
chimeric, DRyaenaseid, VEGRUREGTE, lonCogenes] @acdgene produlteporya edrdbinkiidit thefeaf n
constant regions and hinge region of 1gd. 39. An expression vector of claim
38, wherei ﬁn@aPﬂ‘nEE‘éW@ﬁr&P‘E\ constant regions and hinge region shown in
Fig. 7A and said light chain constant region is shown in Fig. 7B3 wherein
optionally at |east one of the amno acids in the allotype positions is
changed t o 36t hatArf expressiomvedicr cemprising thelDNA kampme of alaim\dier ei n optional | y

am no acid 253 of the heavy chain of EU may be replaced with alanne. 40. A
host cell conprising the DNA sequence of claim 35.

37.  An expression vector of claim 36, wherein the vector is pdHL2 or GS.

38.  An expression vector of claim 37, wherein the pdHL2 or GS vector, when used
to express a chimeric, humanized or human IgG, codes for the heavy and light chain
constant regions and hinge region of IgG1.

39.  An expression vector of claim 38, wherein said heavy chain constant regions and
hinge region shown in Fig. 7A and said light chain constant region is shown in Fig. 7B,
wherein optionally at least one of the amino acids in the allotype positions is changed to
that found in different IgG1 allotype, and wherein optionally amino acid 253 of the
heavy chain of EU may be replaced with alanine.

40. A host cell comprising the DNA sequence of claim 35.
41.  Ahost cell of claim 40, wherein said cell is a mammalian cell.

42.  Ahost cell of claim 41, wherein said mammalian cell is a lymphocytic cell.
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41. A host cell of claim40, wherein said cell is a nammalian cell. 42. A
host cell of claim4 1, wherein said mammal i an cell is a |yrghocgust 2006el | .
75 14 August 2006 43. A host cell of claim42, wherein said | ynphocytic

cell is a nyelorna, cell. 44. A host cell conprising the expression vector
of claim38. 45. A host cell of claim44, wherein said cell is a manmali an
cell. 46. A host cell of claim45, wherein said manmalian cell is a

| ynphocytic cell. 47. A host cell of claim46, wherein said | ynphocytic
cell is a ny4d.onvA hedt kell ofdfhimA2 helsdrein sid lymphguytis cellgis & inyelohda celéquence of
claim39 49. A host cell of claim48, wherein said cell is a mammalian cell.
50. A host cell of claim49, wherein said manmalian cell is a | ynphocytic

cel . 51. AhostA @t kelPéonsiringiRQxprefitintieftosdicthirh Bgphocytic cell is a
nyel oma cell. 52. A nethod for the expression of an anti-CD20 MAb or

fragment thereof or antibody fusion protein or fragnent thereof conprising:

(a) transfecjd ng b I i1 s ﬁﬁgﬂﬁﬂ f claim35; and (b)
cul turing sa%'éc'l ce‘lt&llhgggg%?!é c?%aqgh‘%v%&é%%@%%\a or&fcreg'gnent t her eof or
anti body fusion protein or fragment thereof 53. A nethod for the expression
of an anti - 0 r fragnment. ther.eof. . or aptibqdy fusjon.protein or

fi mgment thgf-) of %P%FFIL?%“(“ yW ‘?’%ﬁ%’é’ﬁ’%@ﬂ%{‘%ﬁ IRRSREP Tt b & Ona
sequence of claim38; and (b) culturing said cell secreting said anti-CD20
MAb or fi-agnment thereof or antibody fusion "in aqr fragnment thereof, 54. A
met hod for the exphesselbof daimAs, whareid saiplympheryse cellis g myRlomagell.eof or

anti body fusion protein or fragnent thereof conprising: 76 14 August 2006
(a) transfecting a mammalian cell with a DNA sequence of claim39; and (b)
cul turing sa#8l ceAhbogeell eampriyingdhicdDNASequEB2OL tltilm 3 f r agnent t her eof or

anti body fusion protein or fragnment thereof. 55. A B-lynphoma and | eukem a
cell targeting diagnostic or therapeutic conjugate conprising an anti body
conponent cofmri SAmgstaell 8 dlaimAR2Ahdib s#id cdilris@nmimalifeceiof  or an anti body
fusion protein or fragnent thereof of any one of clains 1-34 that binds to
said cell, wherein said antibody conponent is bound to at |east one

di agnostic ogpat A@@§ieell of claim 49, wherein said mammalian cell is a lymphocytic cell.

51.  Ahost cell of claim 50, wherein said lymphocytic cell is a myeloma cell.

52. A method for the expression of an anti-CD20 MAb or fragment thereof or
antibody fusion protein or fragment thereof comprising:
(@)  transfecting a mammalian cell with a DNA sequence of claim 35; and
(b)  culturing said cell secreting said anti-CD20 MAD or fragment thereof or
antibody fusion protein or fragment thereof.

53. A method for the expression of an anti-CD20 MADb or fragment thereof or
antibody fusion protein or fragment thereof comprising:
(@  transfecting a mammalian cell with a DNA sequence of claim 38; and
(b)  culturing said cell secreting said anti-CD20 MADb or fragment thereof or
antibody fusion protein or fragment thereof.

54. A method for the expression of an anti-CD20 MADb or fragment thereof or
antibody fusion protein or fragment thereof comprising:
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one therapeutic agent. 56. A diagnostic conjugate according to claimb55,
wherein sai d diagnostic agent conprises at |east one phot cbcAngest@08@nostic
agent. 57. A diagnostic conjugate of claim56, wherein said diagnostic agent
is a radioactive |abel with an energy between 60 and 4,000 keV. 58. A

di agnosti c conjugate of claim57, wherein said radioactive |label is a
gamma-, beta- or @)posirdnsfaoimda mirmngiansell wilea DB sefuelica ghelaitr 39; aahj ugat e of

claim58, wherein said radi.oactjve | abel is sel fromthe group
consi sting of 1251013194 %}Jqﬁﬁereﬁ@swimﬁ@%?fgw o thegoetiof | |
lin, 'Ga, 68Ga, Suifbedy flibh prokdn bv frabhent thdedy 150, and '6Br. 60. A
di agnostic conjugate of” claim55, wherein said diagnostic agent is a

contrast agent. 61. A diagnostic conjugate of claim60, wherein said
contrast age IS | _.C 1S J o | L | 1.0y 62. A
t herapeutic rcgg'nj u&%ﬁ&oaaa@@%ﬁ%%g@g&ggﬁgg%ﬁn?%é frag’orrﬁoér?giﬁlgglés an
anti body f usicompiisiny i antibodyf coagponetit cohprisingfan aniIDAOrMAb®D fagmanitstrsdfbs or
fragnents thereof_are_ bound to at |east one_therapeutic t. .77 14 August
2008 63, A O SEORY BSOB AR PETageR LFISS AR OB DT Cltier Grhtathgds 0
therapeutic aggeLl, hherehflaRFdnBiBody @Mpbitat §bEkIA 6 @ Rast bhd Wagtosti draflleRact i ve

| abel , an i munonodul ator, a hornone, a photoactive therapeutic agent, a

cyt ot oxi ¢ agenethempeusiciagentucl eoti de and a conbination thereof 64. A

t herapeutic conjugate of claim63, wherein said cytotoxic agent is a drug or
a toxin. 65. A therapeutic conjugate of claim®63, wherein said

ol i gonucl eot i5de | A diagmustic senjogate adcorgimg e |cairhi 5S¢ whefein shid ldeapagsec tagent

conj ugat e of: cl ai,m 6é, wherein said. dru ?%ssesses the pharnmaceuti cal

property sel SOTBESEH AlgFISt PRE RIPIOAHHVE o

of antimtotic, alkylating,
antinetabolite, antiangi ogenic, apoptotic, alkaloid, antikinase and
antibiotic agents, taxanes, and combinations thereof 67. A therapeutic

conj ugate of X ai  eingnoftier eaniveatsi of gleiny 565 wherein tseld fiagnestin cagerfr sup
consi sting_ofy, RhkANGR) Dl bhtey Sl 8l NGy vati ves, al kyl |
sul foriates, ~nitrosoureas, tridazenes, folld acid anal ogs, anthracyclines,
t axanes, COX-2 inhibitors,
58. A diagnostic conjugate of claim 57, wherein said radioactive label is a gamma-,

beta- or a positron-emitting isotope.

59. A diagnostic conjugate of claim 58, wherein said radioactive label is selected
from the group consisting of 125y 131 1By 124y 36y, 136Re, 18Re, 62Cu, 4y, M,

67Ga, 68Ga, 99mTC, 94mTC, lBF, HC, 13N, 150, and 76Br.

60. A diagnostic conjugate of claim 55, wherein said diagnostic agent is a contrast
agent.

61. A diagnostic conjugate of claim 60, wherein said contrast agent is a metal

comprising manganese, iron or gadolinium.
62. A therapeutic conjugate of claim 55, wherein said antibody component is an

antibody fusion protein or fragment thereof, wherein each of said mAbs or fragments

thereof are bound to at least one therapeutic agent.
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pyri m di ne anal ogs, purine anal ogs, antibiotics, enzynes,

epi podophyl | ot oxi ns, pl ati num coordi nati on conpl exes, vi nckt Aungust300fs
substituted ureas, nethyl hydrazine derivatives, adrenocorti cal
suppressants, antagoni sts, endostatin, taxols, canptothecins, doxorabicins
and their anal ogs, and a conbination thereof. 68, A therapeutic conjugate of
cl ai m 64, @her efinthsapenticsenivgpte of cdlaipy &3 of Genwherein sgidbthsrapentis sgenhds of

ricin, abrj | ph Qx| S in, &ihonucl.ea RNase DNa 1

St aphy ocoeiesiAL P, BB okbue ARG, of 4 RPRIFE Tfbcl, BF BihunghPlfinee »

di pht her i nhdrfohs, a pREAHOSBRASEXOLENL, b cydntExiPagsf oD AdfonasleGtiddnd-a 69. A

t herapeutic conjugate of claim63, wherein said i munonodul ator is sel ected
fromthe geomhindtioadheredfng of a cytokine, a stemcell growh factor, a

| ynphot oxin, a hematopoietic factor, a colony stinmulating factor (CSF), an
interferon (IM a stem cell growmh factor, erythropoietin, thronbopoietin
and a conbghpat i ArchérBRuEe Conjhgatd 6f Abist63, vieREn sal@cytbiokireipemashideuLed ugat e of
claim69, wherein said |yrophotoxin is tunor necrosis factor (TNF), said
hemat opoi etokt-f actor is an interleukin (IL), said colony stinulating factor
is granul ocyte-colony stinulating factor (G CSF) or granul ocyte

macr ophage-col ony stinulating factor (GMWCSF)), said interferon is

i nterferongs, (erpherfpeutitf corftightSet thist 63 wh&kin s_giﬂ%‘ﬂg&ufc%ﬁﬁé islah afl@henated " S
| factor". 71. A therapeutic conjugate of claim69, wherein said

i mrunonodubligooncleetisiepri ses 1L-1, |L-2, IL-3, IL-6, IL-10, 1L-12), IL-18,
11,721, interferon-(err), TNF-(err) or a conbination thereof 72. A
therapeutic conjugate of claim63, wherein said radioactive |abel has an
energy betggen K0 gadshed@O é@eq*dgatz%_f%léiﬁﬁr@p%erancgﬁu Ucﬂﬁée%%es?:ésa'ﬂ%

72, wherein said radioactive 1abel is selected COUSISting OF 225AC, , 67 86
Y, Mn, 13pharmacestical propeep seleoted i greogrousaonsipting of eptimasiite alkylaingl), 64cu,

67cu, 212Bi..213 Bi, 21 |At. 32p d i.pations thereof... 74. A
t her apeuti Eﬂt’&%%%?ggdt’ én ?“g&(fggf“r% é‘g?ﬁgv%ce%ggmg’a ?c?ggt?‘r\?gmglﬁe?ggﬂtém iC
agent i s atagided mdeBmbinatiye theffofl4 August 2006 75, An anti-CD20 MAb or a

fragnment thereof of any one of clains 1-3 1, fornmulated in a
pharmaceutically acceptable vehicle, for use in treating a B-cell |ynphoma

or |eukem g7.0" gntherapeut_ic conjugate of claim 64, wherein said drug is selected from the

group consisting of nitrogen mustards, ethylenimine derivatives, alkyl sulfonates,

nitrosoureas, triazenes, folic acid analogs, anthracyclines, taxanes, COX-2 inhibitors,
pyrimidine analogs, purine analogs, antibiotics, enzymes, epipodophyllotoxins,
platinum coordination complexes, vinca alkaloids, substituted ureas, methyl hydrazine
derivatives, adrenocortical  suppressants, antagonists, endostatin, taxols,

camptothecins, doxorubicins and their analogs, and a combination thereof.

68. A therapeutié conjugate of claim 64, wherein said toxin is selected from the
group consisting of ricin, abrin, alpha toxin, saporin, ribonuclease (RNase), DNase I,
Staphylococcal enterotoxin-A, pokeweed antiviral protein, gelonin, diphtherin toxin,

Pseudomonas exotoxin, and Pseudomonas endotoxin.

69. A therapeutic conjugate of claim 63, wherein said immunomodulator is selected
from the group consisting of a cytokine, a stem cell growth factor, a lymphotoxin, a
hematopoietic factor, a colony stimulating factor (CSF), an interferon (IFN), a stem
cell growth factor, erythropoietin, thrombopoietin and a combination thereof.
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aut oi nmune di sease in a subject. 76. An anti-CD20 MAb or a_fragne her eof
for use in treating a B-cell |ynphoma or |eukem a or an a&f‘o‘%‘%’f‘ﬂﬂ@% sease
in a subject according to claim75, wherein a therapeutically effective
amount of at |east one humani zed, chimeric, human or nmurine MAb selected
fromthe group consisting of a MAb reactive wth CD4, CD5, CD8, CDA, CD15,
CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46,
CD52, CD54, 7@D74A @BapeutitDtafingdy of Mliin 69,awhefein 34id WinphbDiexid énammon, VEGF,
Pl G-, an oncogene,. an gen roduct, and a conbi natj.on_t hereof,

formul at ed PSFresis &%‘n@@&ﬁt ?aé‘gpg atopQIEg gagrcg 1§ &R ‘E‘Tegf’“lflg iSAids¢dPY t o

sai d subj ecis: I ] i1 11'g ] j sai d
nt - co20_ NABHIIGHE TR ¥, Aot p G SRl s XGOS ok Bllocite
treating a BméRiphageyedbryrainnlatingahiktaniGMATSHY) said!ifleffotonds ditei€asas-b)-f

subj ect according to claim75, wherein a therapeutically effective anount

of at | east oofyeandwsidpemicel geaydh factdrds dasicmated "Shfactorphar maceutical |y
acceptabl e vehicle, is adm nistered concurrently with or sequentially to
adm ni stration of said anti-CD20 MAb. 78. An anti-CD20 MAb or a fragment
Lher eof foryyse Wh thegabiiadcohibate!de LAIHNBYR viHereih U@ Mixfimpordddthib0! MMUNe
di sease in a subject accordi nd o claim77, wherein sard therapeutic agent
conpri ses acenpisesiAld, HgepiL-3 dLrGALAACIL-V2 ILals: [T 24 ninterfesnopOiNFai ora a

hor nrone, an enzyne, an oligonucl eotide, a phol oactive therapeutic agent or a
combi nat i oncombigp@est theregf.nul ated in a pharmaceutically acceptabl e vehicle.
79. An anti-CD20 N4Ab or a fragnent thereof for use in treating a B-cell

| ynphoma or | eukemi a or an autoi nmune di sease in a subject according to
claim 78, whgrei A seirapeutit icoggjngatt eftciadm 63 wiereintsaikkerudivaotiveyabelc haoan de. 80.
An anti-CD20 MAb or a frgﬂ%‘r}ﬁg& { hereof for use in treating a B-cell |ynphona
or | eukeni §ne58Y beiwaen off kg¥Ysease in a subj ect according to claim 76,
wherein a therapeutically effective anount of at |east one therapeutic
agent, fornmulated in a pharmaceutically acceptable vehicle, is adm nistered
to said subjjact eotherapewtictdopjugate lof olaim S@wiendin ahildyradioactihei labed tis a¢leaed of sai d
anti-CD20 MAb 80 14 August 2006 :s81. An, agtj 3 ®n 102 fzsagmepd. t her eof
for use in fHoEhihe goUp g‘?%séﬁhlngl np%ﬁma gi}a, I&leufgrzn' aP“AS?J gn ut oiaﬁ?m%edi sease
in a subj ect7pgoengiong, POpe12¥gM28Q W ane AmbmhfonsithgtaPeut i ¢ agent
conprises a cytotoxic agent, a radioactive |abel, an inmunonodul ator, a

hor none, a photoactive therapeutic agent, an oligonucleotide or a

conbi nat i onﬁher%)

fﬂ’ler::xpeutic conjugate of claim 63, wherein said photoactive therapeutic

agent is a chromogen or dye.
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formul ated in a pharmaceutically acceptable vehicle. 82. An anti-CD20 MAb or
a fragnment thereof for use in treating a B-cell |ynphoma or 14/Amgust2®6or an
aut oi nmune di sease in a subject according to claim®81l, wherein said

ol i gonucl eotide is an antisense oligonucl eoti de 83. An anti-CD20 MAb or a
fragment thereof for use in treating a B-cell |ynphoma or |eukenia or an
aut oi mune d7seasén pri-GDS0BfAk or mfEaasteat tereelrfenypm oflainpdridi formulated in a

t herapeutic at

| cast ane. b pECRESH HEATRL Ol 5 oD ARG 4B B MHIThE o MRS S D
conpri ses at ajteimstunodisedseiimeadubieet;, chi neric, human or nurine MAb sel ected
fromthe group consisting of a NNAb reactive with CD4,CD5, CD8, CD14,

D12 3, B2, By by R e o4 RV g B i

tenascin, VE@Ekenfh GF, ararautwnnmg@nélsem 1on@:csgb]n@ gncgdmgt to akima’7%owhéreiat # on
t hereof, for Iat t h i

adni ni st er edﬁr‘tezjrf)1 %uulcalé' etfécgve%n{zﬁﬁt éfaye:e%!ﬁgﬁ I a %‘Pzte \{%hills il rl“E“r{‘“S sai d
anti-CD20 MAkelectd. froﬁntlargrOqulBﬂﬁstmgh)fcarMAbfrmgvewtth Clmetr €D0, CDB ap#4,iaD15,

Suby cct “accof gD e an G2 (CTRscicn s, A EP el bR bife,s .

cytotoxic ag|€D152, @Dlsza(tm?ctlme EEEM,,B’@MMGEU&OHDHWQHQWDR tethﬁipW?fFan
enzyne, an 0l ] gonuc eotide, a P ot oa ve t erapeutl C a ent r a Co i nati on
t her eof . 85. PUGF, 53t pucegens. pRPnseeese fpf%’lﬁﬁteﬁ{‘ tah@waﬂ% ? fiedi gy a

B-cel | | ynphogm@mfeutidaBiy!la8BpRADbR! vehiRlcdldd @dmilifteedtioSRARS Subjddt @oxﬁ:ﬂﬁbxﬁ@t wileePr di ng
to claim84, wherein said_ oli gonucl eotide is an antisense oligonucl eotide.

86. An anti -w@nmbw@dmanma@@m diaRt PO MAb. use in treating a B-cell

| ynphoma or | eukemi a or an autoi mmune disease in a subject according to
claim 76, whef el NaR ant @m@mﬁ lopalfma&ftﬁ&édf\f@r @sm&eatm B 1cBE TRk Or
conj ugate conprising at |east one bound to at |east one tHherapeutic
agent, wher elenkesip cdorMvith agtoimmpree disgase | @asztsubiget pasAwling & claimhy hevhereinhyman

or nurine 315 el QI R CHP 2O $hi NA SR 81
14 August 20 8&9‘1%%3, Sﬂc&, I&)s U P e %&)19,“@358?%51, @E’)‘% g‘fﬁzss1
CD25, CD33 piRBMaceuttBER, acw&ble Gl is @iMigisteGdsnc@BRly VG 4y s<@De0iall b1 26,
B7, MJC, CI n, VEGF, PIGF, an oncogene, an
oncogene pr o%du lfmm% BOf n]a)%lg% ther eof, formulated in a

phar maceuti cal | y accept abI e veh| cle, is adm nistered concurrently wth or
sequenti al | y78.0 admianti-€D28tNAb ook f@gmdltahﬂréofMe NAkreating a B-cell lymphoma or

leukemia or an autoimmune disease in a subject according to claim 77, wherein said

therapeutic agent comprises a cytotoxic agent, a radioactive label, an immunomodulator, a
hormone, an enzyme, an oligonucleotide, a photoactive therapeutic agent or a combination

thereof, formulated in a pharmaceutically acceptable vehicle.

79. An anti-CD20 MAb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 78, wherein said

oligonucleotide is an antisense oligonucleotide.

80. An anti-CD20 MAb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 76, wherein a
therapeutically effective amount of at least one therapeutic agent, formulated in a
pharmaceutically acceptable vehicle, is administered to said subject concurrently with or

sequentially to administration of said anti-CD20 MAb.
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87. An anti-CD20 MAb or a fragnent thereof for use in treating a B-cell

| ynphorma or | eukem a or an autoi nmune di sease in a subject 1dcdagust 2096t o
claim 86, wherein said therapeutic agent conprises a cytotoxic agent, a
radi oactive | abel, an inmunonodul ator, a hornone, an enzyne, an

ol i gonucl eoti de, a photoactive therapeutic agent or a conbination thereof.
88. An anti-gD20 Ah/lantOCDaofMAgrasmtfragﬂﬂaftelafreoff@dsr uss én 'traatmgaamicéiglm;iﬂemelof

| ynphoma or | eukem a or an aut oj. e di sgase 10 a subjclect rdl n?"d‘i}
clai m 86, whisFKITHE L84} 3BPEUEC ‘%eéﬁ H’eau%‘ ISH APTEen e 81“? F@B‘t 89.

An anti body fhembaiic REeit @ompases far JBIBUK ageh€ haediostivp1dbel, Ag uﬂhluh@ﬂ(&iula'tdt\pa mAbs
or fragrrents wherel n said mAbs are sel ected fromsaid of ., any one of

clai ms 1- 31, horggnera ghotgackive thesapeuti, asauarrnofligopusieatide qrr?erc@e'rm%}fona feefne of

claims 1-31 ﬁmulaied rﬁ@a{anﬁab%uudxhﬁbc%amgmmé.r om the group consisting of
mMAbs reactive with CD5 CD15, CD19, CD20, CD21, CD22, CD23,
CD25, CD33, CD37, CD40, CD40 CD46, CD52, CDs4, CDr74, CD80Q, CD126,

B7, MUC, |a82.HM Amntlﬂmﬂ[b#f\b toéﬁaf%aéinﬁnt thepgafor yse @ treafing gnB el hanphama or
oncogene prOQu@mlaf&rﬁummﬂnun@ s TR R EC AcbMing® f° ERIA 1€ wheRiClfa for

use in treating a B-cell lynphoma or l['eukeria or an autoi nmune disease in a
subj ect, 90. olmnmhthld@wnfau%seowod)\gm\@lentldyr fragment thereof for use in
treating a B-cell |lynphoma or |eukem a or an autoi mmune di sease in a

subj ect accogdi ngaf, Qn @2 NEAb OM%faangnt ersd?%,%@qﬁ 'tﬁﬁln:gya ﬁfc&@%ap\asmagpunt

of at |east one tﬁer apeutic agent, Tormulated in a maceutic

accept abl e vishkaie, orj gn adteimingne disdase oinc arsubjaet] ycomctmg &0 damuéht wh¢rb1y o)
adm ni strati nof i 4S| O tel R L8
fragment the sGP e"ftl%ﬁlyu%tg&lhke% t'\g%tg%l %gépeﬁplcgﬁéhﬁﬁgér{%w%ég ﬁgr(r’lg % or an
aut oi nmune db@masceatlleasaor&uhnrqmntuaagmm dhergintsaid AML.ab m:ﬁp‘hses/\ktelem onedamanized,

ol afBnote SORRE hE AR e Bl 90 Fhap e b il S

oli gotnuct:): eot 'cm aws, a:m;r(tm:atamrs (IIDII(E)QF @20, cban nabanedng, M%L?pﬂatm@mmalt |y
acce apl e V | or nmen
thergof for 4@1%%9[%%98@2% (%SP?mQaC@:% WaM('JIrCIaﬁ EIM’JI 4mune

di sease in aHﬁmbﬁc{ena%@ﬁow@mg Pl GFChrbiBoSehe, H&h@ﬁ&géhesﬁbd’uct Odnll GOEYAMiRGbA de 1S
an anti sense ol |?onucl eotide. 93. An antibo dy fusion protein or fragnent

t hereof for thseof, fommulaied inge ahmmaesuically pesrpipale vahicles ik admigistsredaspnauitestininune
di sease In awhib &GhenBfiPlodumehidQricn & sHd 4hti-CHIOMAS @

84. An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 83, wherein said
therapeutic agent comprises a cytotoxic agent, a radioactive label, an immunomodulator, a
hormone, an enzyme, an oligonucleotide, a photoactive therapeutic agent or a combination

thereof.

85. An anti-CD20 MAb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 84, wherein said

oligonucleotide is an antisense oligonucleotide.

86. An anti-CD20 MADb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 76, wherein a
therapeutically effective amount of a therapeutic conjugate comprising at least one MAb
bound to at least one therapeutic agent, wherein said MAb comprises at least one humanized,

chimeric, human or murine MAb selected from the group consisting of a MADb reactive with
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therapeutically effective anmount of a therapeutic conjugate conprising at

| east one NIAb bound to at |east one therapeutic agent, whddelugustZ@P6NI Ab
conprises at |east one humani zed, chineric, human or nurine NMb sel ected
fromthe group consisting of a NfAb reactive with CD4, CD5, CD8, CD14,
CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, (CD38, CD40, CDA4OL,
CD46, CD52, CD44CDeDZR8, €D3é, Clotn 282198¢ D204 CP21,1@D224UD234 CD2pY ADBR CD37,
tenascin, VE P n a CQ9en C r’rmﬂ I on
t her eof forguB %t(J:eIcSi%l r@éoehgﬁggc@ﬂzf gaD?EI acéth%ggﬁgH%veéE%cml t 854
adm ni st er edHL.ARADRY reearst:inyVEﬂFt, ®1GF, &eqmnegctneahﬂ ynctogermdpmducstandta ombodatismi d
anti - CD20 . 94.. An.anfibody fusion.protein. or. fragne ereof for use in
treating a BTESPH f?%ﬁ% a8¥arfn§ifﬁ?§|9ﬁn GrePERIeA YR ﬁnﬁ% ‘ﬂm&fspeéasceonlclh” eqtly
subj ect accoith Bfseq@entibily 1 a8minisshadoedfiaidantd-CD20MApeut i c agent conprises a
cytotoxic agent, a radioactive |abel, an imunonodulator, a hornone, an

enzyne, an o gon cl eot ctl ve, th eut.i nt or nbi nati on
t her eof , for I at €8 3y dﬁ@h@f‘ﬁé’é agpgt ther cg-cfa%fsﬁﬂfl gre%glﬁ peell &"p% Rya or

anti - CD20 MARuRé¢mia drf @0 a@BimrliRr éiedasd & aUs®jettnadcoriig RO cRinB-85¢ Whelejtimpdidma or
| eukem a or an aut oi mune di sease in _a subject accoaﬂ)ierg t.o cl ai ?4,

wher ei n sai dheBPPYISASENSOMPEEES; ascyéﬁo’%lﬁlageélér?sréd'BF‘i“dB Brimgunomgedulaiey, a

anti - CD20 MARofoné r@@éﬁ*}ﬁ e, ARSI BB ucRbtid) a PRBIRIFY tHerpe@it @eﬂﬂ&'QCﬂblﬁﬁlaﬂnent
thereof of any one of clainms 1-34 that is bound to at |east one therapeutic

agent, fornuthgteel in a pharnmaceutically acceptable vehicle, for use in
treating a B-cell |ynphoma or |eukem a or an autoi mmune di sease in a

subj ect. 97. gf\n aRhianfetHoNAMRp U of FRARRE therkSTGHERE iR rtreﬁ’t'ihgad‘hlcm%ﬂh'dﬁlh%?

protein or fra ment thereof for use in treating a B-cell |ynphoma or
| eukemni a or enie oirnan Ao BEEsdisqape & asibjeelc eccaiding: Hi ﬁlgmtl P be |veerpim gaid

wher ei n sai dOfl%F?l[lap EllsCanaagﬁ FL]‘SCCCQ ﬁdc&%ﬁdé’i cyt ot oxi c agent, a radi oactive

| abel , an i ator an enzyme, an oligonuclectide, a
photoactlve t herapeutic agent or a conblnatlon thereof, fornmulated in a
phar maceut i c&.y Aacwéprdabiusion entein or fggment thergefseonaueBe @Seasmvcanﬁbs @20

MAD - or frag”ﬁ@%{?&@s‘ar‘&% i) s3i '}11&5@ h@osgﬁéct@di Nsdtd B{AﬂJs”otO;{n ROSFE ims LNEY €Of

for use in treating a B- ona or em a or ut oi nunune di Sease
in a subjectomgdonEdt Ifﬁgstt(me(NIAb oY ﬂ&m@&the&df of817iy o84 of Qdmmrl Bl?andvdn@asnane sai d

ant1 - o020 MBS selenrt el folrns oL At day e e Srrfielh Miymens

t_hereof for aea 5 aDi19,eaD20oCh2 B-Ch12, dN2splubes, o:mBealoem aDes, eD4@uto4onyune

disease 1N acn0 cpsa, CDs4, CD74, CD8O, CDI26, BT, MUCI, la, HM1.24, HLA-DR, tenascin,
VEGF, PIGF, an oncogene, an oncogene product, formulated in a pharmaceutically
acceptable vehicle, for use in treating a B-cell lymphoma or leukemia or an autoimmune

disease in a subject.

90.  An antibody fusion protein or fragment thereof for use in treating a B-cell lymphoma
or leukemia or an autoimmune disease in a subject according to claim 89, wherein a
therapeutically effective amount of at least one therapeutic agent, formulated in a
pharmaceutically acceptable vehicle, is administered concurrently with or sequentially to
administration of said anti-CD20 MAb.

91. An antibody fusion protein or fragment thereof for use in treating a B-cell lymphoma
or leukemia or an autoimmune disease in a subject according to claim 90, wherein said
therapeutic agent comprises a cytotoxic agent, a radioactive label, an immunomodulator, a
hormone, a photoactive therapeutic agent, an oligonucleotide or a combination thereof,

formulated in a pharmaceutically acceptable vehicle.
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subj ect according to claim98, wherein said drug possesses the

phar maceutical property selected fromthe group consistingldfAugust 20060t i c,
al kylating, antibiotic, antinmetabolite, antiangi ogenic, apoptotic,

anti ki nase and al kal oi d agents, taxanes, and conbinations thereof. 100. An
anti-CD20 MAb or a fragnent thereof for use in treating a B-cell |ynphoma or
| eukem a or e auApamirCDR0dMAkas e fiapment Shdogof dor e G treliting at B-cell Himph&iBa or
wherein said ?}‘Féﬂ is selected fromthe gr u& conéi st{ngllaof nitrolgen id
mustards, et KFEHR BF 70 FUPTLF (lasey 0  Sudiseh $5RSINES 1O FpE gdoiPERm sai
triazenes, fgligofudéitide aralangenseGi¥oriciettidebi t ors, pyri nmi di ne anal ogs, purine
anal ogs, antibiotics, enzynes, epipodophyllotoxins, platinumcoordination

GerTvet poes, Yhir oot Ao BlFbet thetk BB TR Y e MLE oo o

canpt ot heci ngr, leakdnfit ag Y4l hiteisnmumedditdagi in anabjegsaccaddihgato claibi7NAatvhergin a
thereof. 101. An a_ntl-%%é() MAb or z% fragnment thereof for use Gn treating a
B-cel | | ynphBfipaiicallvesifecty s 2mpund ol 4 PERPRIHE 8B SYBPTITE Mslih gpg MAD
accor di ng t op&inditdatIhst MK RAPRuSAdnt FHérBin sBi8 IVNBAS EBSnprisedMatti&St e PManized,
consisting of ricin, abrin, alpha toxin, saporin, ribonuclease (RNase),

DNasel, St apthyjmerssemmn enmurins Mbrielacte e tkeegrowmeanyisting of g Makirsactivavidhi n,
di phtherin L EBUBDS %ﬁﬁ;‘%@%ﬁ)ﬁz@@%'dbzo?‘&ﬁz@gggé?,”@ﬁ@i epgotepis).cof2. An

anti-CD20 NI or fraghent thereof of an anti usion protein or fragment
t her eof for (D38.,iC¢D40; €R40hgCRAB (I CDyh$HIH#a COB0. Adl2onBd, MUCInlaativli dhune

di sease in a b€ C i I , r . ein
said ther apeg{‘ ?‘%’g{é}rﬁs |ﬁ’s Qgg#ﬂ??%’n@n@&%%‘?’o?lﬁ?%cgggr}es&édelfcgc g(f %)erg)rqulxp ﬁe
group consi stheregf, dbrnaulated mka phgrmacesticatly Getdptahleowhivle, fimadnainisteged| gonplrentdxi n, a

her nat opoi eti ¢, factor,. col.ony  st.i at.in (CSF), an interferon
(1FN), a stefiRel ﬁeqwgeﬁ}htofagﬁ%ﬂah%'}r%sﬁlp85%“Fi)?§W?'hronbopoi etin and a
conbi nation thereof. 84 14 August 2006 103. An anti-CD20 MAb or a fragnent

t hereof for &&e i Antntéhatly Agioa pbeteialor fragmgnin thereobHfor ubeciuleating a0B-celhlyaiphanhamune

di sease in a subject accordi.ng to.claim 102, . wherei.n said. | otoxin, is
o ot oupalepkeinin, of o gusoimghyie) dfruith i B GO e Tk g 0 Seim, 93 RYHGTeT s o 1

(EL), said gefapaiitic Sigbriitbmblifg of @&dtédic hfenfaaadibatiyé Ebelplap MimshériddukdrNg
factor (G CSF) or granul ocyte macrophage-col ony stinulating factqr (Gw CSF)
), said int ehdTBBH anEnzyme dnfoliggpncleptide a ghotegetiv, therapelicagent of taesAmbinationyr owt h

factor is degk@pRt@phuiatedlin b prdrRbceutid®d accBpraBBlemi&20 MAb or a fragnent
thereof for use in treating a B-cell [ynphonma or | eukem a or an autoi nmune

di sease in a subject according to claim 102, wherein said _inmunonodul at or
conprises |L%:1, ‘ﬁEﬁQt}'Cﬂ_zgé\,’[Ag er g fragment thereqf for yse n freatingg Bycgll fymphoma or

interferon- (Rhkemia or an autoimmune disease in a subject according to claim 94, wherein said

oligonucleotide is an antisense oligonucleotide.

96. An anti-CD20 MAb or fragment thereof or an antibody fusion protein or fragment
thereof of any one of claims 1-34 that is bound to at least one therapeutic agent, formulated in
a pharmaceutically acceptable vehicle, for use in treating a B-cell lymphoma or leukemia or

an autoimmune disease in a subject.

97. An anti-CD20 MAb or fragment thereof or an antibody fusion protein or fragment
thereof for use in treating a B-cell lymphoma or leukemia or an autoimmune disease in a
subject according to claim 96, wherein said therapeutic agent comprises a cytotoxic agent, a
radioactive label, an immunomodulator, a hormone, an enzyme, an oligonucleotide, a
photoactive therapeutic agent or a combination thereof, formulated in a pharmaceutically

acceptable vehicle.
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TNF-a. or a conbination thereof. 105. An anti-CD20 MAb or fragment thereof
or an antibody fusion protein or fragment thereof for use ilfh August204§ a
B-cell |ynphona or | eukem a or an autoi mune di sease in a subject according
to claim78, 84, 87, 91, 94 or 97, wherein said radioactive | abel has an
energy between 60 and 4,000 keV. 106. An anti-CD20 MAb or a fragnent thereof
for use in tP&ati Ag aatiBTR8| MAbyardtagmentgheredfen lag rintibasly fasiom protdimmu fregrként ease

in a subject a ing. i i i i i |

ol oct ed 1 oeRDIg 0 efind.alB P pAGh oD 168kl Jr3F ARGhnLRe bRRGE i 3.,
186Re, 188Resubjeti hddprdEvpCo),clanmi(8, 8B 182, &i,,91298018p7, whetkeit saiBthefpewiachgent is a
conbi nati ons t her.eof ﬂ] . An_anti-CD20 MAb or a fragnment thereof for use in
treating a 89%%%“‘:@?% Shﬁa(r)&f:ugqr&tj%emﬁi a or an autoi mune di sease in a

subj ect of any one of clains 80, 83, 86, 89, 93, 96 or 98, wherein said
phot oacti ve Pher apeuhii€IR§eMrbis feagmhntchergedroran adiibodylfdéion Aroteambi frag@ént NI Ab

or a fragnent thereof fo se in treating a B-cell |ynphona or .leukem a or
an aut of mmndetPL e imireatog s Bepl BRspae Bg ReESui A LRI RLY ise B
vvﬂer ei ][1 fsai Eub§eeb a8kding t c ARNDS) wlhla;@flﬁ. samhdmgtﬂosgaaine tﬁkﬂﬁhhrmﬁceatiédl PPSHRAY

t hereo or use in treating a B-ce y oma or eukem_a or an aut oi nmune
di sease in asdistidefpmathe o&rgmgmiseﬁﬂeg & rﬁm%?ﬂw@fyatwgs ARProtien FRStA R0,
hunman, dog Ogntfagbiogehid apopibtidNinkik kiR AndNhIRbIoidagéhtd, k8RB nd ch@bR@ion9 theRldy, One
of claims 1, 4-24, or 29-31, fornmulated in a pharmaceutically acceptable

vehicle, for use in diagnosing a B-cell _|ynphoma or |eukenm a or an

aut oi nmune dil%aséniaﬁtl&q%%Wégtqr agmemant ARl foneiedn treating aai-cghhdymrEODS oMy or
a fragment tek&eh of 8% abtSitniihe HisREHRGS b Jehj@t BecbRilidg do XTI DBBWhQEin!s&idepig i@ OF
an aut oi nmune di sease in a subject according to claim110, wherein said

di agnosti c aéri¢rtedchiomrthe @sount congigting ofheitrogenampgaris athyleniming tylerivatiyes, alkyl

phot oacti ve i i t,. - I IWEH l: . L CD20
VD or a {1 agiiAnes pfsBRER viafine? SRNAMRE CULS i ore bimiclh ARbES s
or an aut oi npunre adalsgsagibictics, egzymescepippdophy Hotnxging, platinern wodrdihaticvhempleres ai d
radi oactive | abel. is. .selected from r nsi.sting of a gana- eta-,
or positron- V&5 ¢ ?lﬂlgs’isg ost?{t)ug%q urf‘[af?f.nhﬂﬁl }%ﬁf#gﬁg%éé% 8@“50‘:? '?lzﬁ%r% PRICSHEY e of
for use in ta@agonivg, @ndostatih] tdxgBplanptothecing| aunthearyeines, @ theircanatogseardi sease
in a subject accordi g% tg claim 112, wherein said radioactive |abel has an

ener gy bet we&MEBRIOR keV.

101.  An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or

leukemia or an autoimmune disease in a subject according to claim 98, wherein said toxin
selected from the group consisting of ricin, abrin, alpha toxin, saporin, ribonuclease (RNase),
DNasel, Staphylococcal enterotoxin-A, pokeweed antiviral protein, gelonin, diphtherin toxin,

Pseudomonas exotoxin, and Pseudomonas endotoxin.

102.  An anti-CD20 MAD or fragment thereof or an antibody fusion protein or fragment
thereof for use in treating a B-cell lymphoma or leukemia or an autoimmune disease in a
subject according to claim 78, 84, 87, 91, 94 or 97, wherein said therapeutic agent is an
immunomodulator that is selected from the group consisting of a cytokine, a stem cell growth
factor, a lymphotoxin, a hematopoietic factor, a colony stimulating factor (CSF), an
interferon (IFN), a stem cell growth factor, erythropoietin, thrombopoietin and a combination
thereof.
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114. An anti-CD20 MAb or a fragnent thereof for use in treating a B-cell

| ynphoma or | eukenia or an autoi mmune di sease in a subject 1dcaxgudt 206t o
claim 112, wherein said radioactive |label is selected fromthe group

consi sting of 1251, 1311, 1231, 86Y, 186Re, 1"Re, 62cu, 64cU, 67CU, "'In ,
67 Ga , 68Ga, 99nmlc, 94mlc, 18F 11C, "N, "0, and 76 Br. 115. An anti-CD20
MAb or a fradffent Anheti-€8R20{MAbgse fragmentdherpaf dorause-ie eeatingyabiselirdynenhomp etikeni a

or an autoi di se .. j.eCt Yol l.ai_m: : sai d
non-r adi oac UG ghaft°fubihnfid dBE! o s Meding 6 i o, HaREERa 9
An ant i - CD20lykfpAbrogin isituinoa geeods fatter @NF)f eid heggtopoietic frator sganainterleukin (IL),

| ymphoma or L eukem a or .an aut oi nune dj sease in subl ec ccording to
claim 115, V\)F?é‘fe‘io Ongaftéfnulgt j g%{:c i Ve H4 leof}?tf'é:&gn)basiiénr‘rlgalgﬁjﬁ%t faccz%lr o@{ 85 7% An
anti- CD20 MApraflogtd ragirephagd-bdersofstiialatibig efattor t (GMHASEY 3 Baidelidterfeysphioma or

| eukem a or an aut oi ne disease in subject according,to.claiml 11,
wher ei n sai d™3I5IO0F&di oarc?’i’\‘}’édefaﬁﬁsé‘fm Fgl gq Fff“ili‘i’rd esﬁ&ﬂtﬁ‘gn%]s%"%r?‘ “iron. 118.

An anti body fusion protein or fragnment thereof of any one of clains 32-34,
forrmul ated i mp4a pAarRFRCDI0IMADloy admgmpitahdreof\fehise|ig trefting diBeell fyniphemaroget i ng
acell ina patients suffering froma B-cell | homa or. | eykem a.or .an

aut oi mune dledkenya qr rfmaa"tWEl"H"&g ‘{iﬁ'ﬁsﬁr is? ﬁ@t.’Je"(tiafg‘gE‘ﬁg AP s“((i)aé'i“i ﬁ@ éﬂleffr‘ﬂ F“B@dy
fusi on prot ejfinsHonfod@ase Bémprives HOL, 10£2, ANy, e ELOM0, Ul-22, 15183134, htvferg-yat

| east one armthat specifically binds said cell and at | east one 86 14
August 2006 THFteedr agpmbingtien Befeesi fi cal Iy binds a targetabl e conjugate; (ii)
optionally, admnistering to said patient a clearing conposition, and

al | owi ng sai gy ONRASLAICINOtMAS! R afagheRt-tAstE AR hin ARy RAbA BRAIN b Frh@fent
protein or antibody fragnents thereof fromcirculation;, and (iii) ]

admi ni st er i nthereof &ujuge Frirpasing agBell dannhema of devkeriate acvimeiupg diseasain ¢ er
portion whi clyy; 56510 NaiRERY, 34287 198264 0P YR \ARIPRAA HEAGRRL ABlIabYn S d
at | east one&gfﬁg?&g}r Mot cg%{?ld ’an’clgtiogg’y% Ss?gn pr ot eiﬁn oro rag%ent agﬁ%r eof ,
and i s conj ugrergbetween®fond 6000 kdW.st t her apeutic or di agnostic agent. 119.
An anti body fusion protein or fragnment thereof for use in pretargeting a
cell accordi t i ri | i i j |

ragment thetoar (o infclebaiay e Eiehefhde ol RO cklsh D ISR Wihidgfa or

anti - CD20 MAleukemia df rangaseimnivne rdisshsef mr a welgedt metardiag itnglamBl @S¢ Iwheteympdid ma or

| eukem a or an. autoi ne di e i,n a subject accosdi Bg. t eclhial Misll s
wher ei n sai dra'ak?flébvgtzlfqﬁljés ?aeﬂetcfegg%@/m ithse oW g%nggér}g igl.AcAn%a?ht PF(IEDE’O 11I;I\)l:k\b br a
fragment theP&d '*fra; lise %00, Y€adt?Bin§-Ri, Blawe?P, ahy sahisinaioas thereof.

107.  An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject of any one of claims 80, 83, 86, 89, 93, 96 or

98, wherein said photoactive therapeutic agent is a chromogen or dye.

108.  An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to any of claims 75-107, wherein

said subject is a mammal.

109. An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 108, wherein said

mammal is a human, dog or cat.

110.  An anti-CD20 MAb or a fragment thereof of any one of claims 1, 4-24, or 29-31,
formulated in a pharmaceutically acceptable vehicle, for use in diagnosing a B-cell

lymphoma or leukemia or an autoimmune disease in a subject.
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| eukem a or an autoi mune di sease in a subject of any of clains 118-120,
wherein said first therapeutic agent is selected fromthe ddcngust2M6ésting
of a radioactive |label, an inmunonodul ator, a hornone, a photoactive

t herapeutic agent, a cytotoxic agent, an oligonucleotide and a conbination
t hereof and wherein said first diagnostic agent is at |least one of a

radi oactive [hbel AngniiB26AD we a diagmens shareol derase ibdiagnasing-ar Braplb mphoma

| abel . 122. i f usi L. 0 . : f 4 Q..

pr ot ar get | ngORleRrR A8 n Tk RRuR RGN0} s AR IR Bl 105, MRked Bt |

f usi on pr ot eidiagmsti¢ agegnemiprisévaat deaft dns of & cadjaactisedabel, @ phoactrdlidghestiapegenti ¢ or
di agnostic agent . -r%g‘lgactfe‘n a%ati body fusion protein or fragnment thereof for
use in pret arrge?(?nng a ceff according to claim 122, wherein said second

t herapeutic agent is selected fromthe group consisting of a radioactive

| abel , an i miithonAduwhaiGi120 MAhor adragment théredf dacosevie treltergaqoBeell dymphgmator a
cytot oxic ag?nf( an_ ol i ggn.ucl ectJ.de arllldaa t():(g:)crtﬂ:)aicn(;a 1jno tcrfgrrnei)fl ar]]% evm%gigi n
said second d %Pé'ﬁo%tarnc &‘E}W““Fs 1659 BaSPUYRE 57T "P ali DAct 1 ve Tabel M3

phot oacti ve didagtpzt label dgaelectedifrom the rproupdeonsistingy of h glamima- 164a-, 4N pasitkanbody
fusion protein_or fragnment thereof for use in pretargeting a cell according
to claim 122D erein said first and second therapeutic agent or

di agnostic agent are the sanme. 87 14 August 2006 125. A DNA seguence
conpri sing aimicl ahGnACDR0EVIA6 G AdrdgMem\eredf foi @iarie tdBignoB-cBifRMioma @k
Figure 4A, or an antigen-bjnding, fragnent thereof. 126. An expression yector
conpri sing t HukeMA o Ay ayeumnngme Jiscass Mo subjoey acgordingyto claim, E]szgi"ﬂﬁr%éﬁ%r
conpri si ng t hRlidbUveIRRVPRGER efdrgFbedivéBnbdand 7004&v. A GS expressi on vect or
conprising the DNA sequence of claim125. 129. A host cell conprising the
DNA sequence of claim 125. 130. A nethod, for. expression of an_anti body
compri si ng hAYovkABrnERA0MAR o5 3 fragmepigtigmpof dpr wsedp tigatmg a Breelh flymphoma’or

ant i gen- bi ndidgerhih 39BN hutbih AR diseB QMR b ShB)ekt dcddrdink a0 SAAME | Y vhePBHTIRY | AN
cell with a DNA sequence conprising a nucléic ac|.d Elhgg 8gnq§%deslsshA%?Vk of
Fi gure 4B an&rdipagtirgtipbebis seliegfed om the gpupLanssiing gen-Ibi Adi hg Yr aBeenRe, t¢er eof |,
and (b) cul t e aiig, ol lesseemes i Siay spody; 76k, anti gen- bi ndi ng

f ragment the?bggfrgcli’?)lﬂl’ A%IFszet(?‘I%d g%’cgggi z%‘tt’ﬂl gf %1%1 0. wherein said

manmal i an cell is transfected with a pdHL2 expression vector. 132. A nethod
accor di ng tolt} ai Ane80-CLAEYIAbror adtagmantrtherkdfdpr esslin tiegtingraaBsklk dtnaghomiaton a

leukemia or an autoimmune disease in a subject according to claim 111, wherein said non-

radioactive label is a contrast agent or a non-radioactive metal.

116.  An anti-CD20 MAb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 115, wherein said

radioactive label is a paramagnetic ion.

117.  An anti-CD20 MAb or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject according to claim 111, wherein said non-

radioactive label is gadolinium, manganese or iron.

118. An antibody fusion protein or fragment thereof of any one of claims 32-34,
formulated in a pharmaceutically acceptable vehicle, for use in pretargeting a cell in a
patients suffering from a B-cell lymphoma or leukemia or an autoimmune disease in a
method comprising: (i) administering an antibody fusion protein or fragment thereof of any

one of claims 32-34 having at least one arm that specifically binds said cell and at least one
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GS expression vector. 133. An anti-CD20 MAb or a fragnent thereof of claim
22, formulated in a pharnmaceutically acceptable vehicle, fddAugnst2(p a
B-cell |ynphona or | eukem a or an autoi mmune di sease in a subject. 134. An
anti-CD20 MAb or a fragment thereof of claim?22, fornulated in a
pharmaceutically acceptabl e vehicle, for treating an autni mmne disease in a
subj ect . 1350thef sRthatsperifically didp pitarpsiePlacaninerie; €D Qetiepadh AIEHECTHIEZE ¥ of

Fi gure 4B and,icif2Qatins eémfdsgféh,earﬂjﬁano@ﬁngaﬁidawnw@iﬁoaIt@dle%gnéntﬁﬁganso&lher eof

88 14 August 2006 136. An expression vector conprising the DNA sequence of
clai m 135. 13mibody pfisijop esofrieser @atikadyt Hrgrastrthaeefy flope qialationy uanc diigf

cl ai m 135. s | \ BhdiS| ; DNALS, ? claim
Toe M 13q. adfitimistirizy B ald palet e ‘?“r‘%&@%&iﬁ%@@éﬁiﬁgﬂpﬁ?ﬁ%| i Gl

met hod for expmprisss onbesfs atrleashpideniippe teapsnizebla dysaRayReast orRi ¢fher arm Bf seid
hA20VH2 of Fi ‘ ' =hi ndi_ng. f f I8 Ng:
(a) transf ect llgt%) %ﬁ%’ﬁ%?t?igr?ﬁgéérg&@mﬂ?h%g%cé@gg%%%q%gﬁ%rgiﬁgt%pﬁgﬁﬁc eic
acid that edagoetc d0Vk of Figure 4B and hA20VH2 of Figure 4A, or an

anti gen-bi nding fragment thereof-, and (b) culturing said cell secreting
said anti bod r gntigen-sbindi na fr.agnent thereof 41. A hod. accor.di ng
Co ¢l aim 140 Snerdi BT, e ah WeRent<be RRer B by TR ORHAGE S
expressi on vaecdofding 1ct2laind 118} vbereinC said dntitgpdy dudidraiprotéid Gor fidpateat thesaf ds a
mamral i an cel| is_trapsfected with a. GS expression vector. 143. An

anti - CD20 MABISByeifl anfl %‘l?’eqﬁtfrag‘ﬂgqté €8t claim23, formulated in a

phar maceutical ly acceptable vehicle, for treating a B-cell |ynphoma or

| eukem a or dp0. aWnQintiADED MiAbed efrigment theropfefot uselid4reatiiy aBtdell GpgghoMAloror a
fragnent thereof of claim?23, fornmlated i@ a ghgr maceLit.i cguy }?ccept.gbl e
vehicle, for QKR Ag?h AVGIRBYITNIIHESH T B SURCT Ao5OTEg; 18 aimg§ ¥, “wherein sai

bispecific antibody is a diabody.

121.  An anti-CD20 MAD or a fragment thereof for use in treating a B-cell lymphoma or
leukemia or an autoimmune disease in a subject of any of claims 118-120, wherein said first
therapeutic agent is selected from the group consisting of a radioactive label, an
immunomodulator, a hormone, a photoactive therapeutic agent, a cytotoxic agent, an
oligonucleotide and a combination thereof and wherein said first diagnostic agent is at least

one of a radioactive label, a photoactive diagnostic agent or a non-radioactive label.

122.  An antibody fusion protein or fragment thereof for use in pretargeting a cell
according to claim 118 or 119, wherein said antibody fusion protein or fragment thereof is

conjugated to a second therapeutic or diagnostic agent.

123.  An antibody fusion protein or fragment thereof for use in pretargeting a cell
according to claim 122, wherein said second therapeutic agent is selected from the group
consisting of a radioactive label, an immunomodulator, a hormone, a photoactive therapeutic
agent, a cytotoxic agent, an oligonucleotide and a combination thereof and wherein said
second diagnostic agent is at least one of a radioactive label, a photoactive diagnostic agent

or a non-radioactive label.

124.  An antibody fusion protein or fragment thereof for use in pretargeting a cell
according to claim 122 or 123, wherein said first and second therapeutic agent or diagnostic

agent are the same.
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125. A DNA sequence comprising a nucleic acid encoding hA20Vk of Figure 4B and
hA20VHI1 of Figure 4A, or an antigen-binding fragment thereof.

126.  An expression vector comprising the DNA sequence of claim 125.

127. A pdHL2 expression vector comprising the DNA sequence of claim 125.
128. A GS expression vector comprising the DNA sequence of claim 125.
129. A host cell comprising the DNA sequence of claim 125.

130. A method for expression of an antibody comprising hA20Vk of Figure 4B and
hA20VH]1 of Figure 4A, or an antigen-binding fragment thereof, comprising:

(a) transfecting a mammalian cell with a DNA sequence comprising a nucleic acid that
encodes hA20Vk of Figure 4B and hA20VHI1 of Figure 4A, or an antigen-binding fragment

thereof; and
(b) culturing said cell secreting said antibody or antigen-binding fragment thereof.

131. A method according to claim 130, wherein said mammalian cell is transfected with a

pdHL2 expression vector.

132. A method according to claim 130, wherein said mammalian cell is transfected with a

GS expression vector.

133.  An anti-CD20 MAb or a fragment thereof of claim 22, formulated in a
pharmaceutically acceptable vehicle, for treating a B-cell lymphoma or leukemia or an

autoimmune disease in a subject.

134.  An anti-CD20 MAb or a fragment thereof of claim 22, formulated in a

pharmaceutically acceptable vehicle, for treating an autoimmune disease in a subject.

135. A DNA sequence comprising a nucleic acid encoding hA20Vk of Figure 4B and
hA20VH?2 of Figure 4A, or an antigen-binding fragment thereof.

88



14 August 2006

136. An expression vector comprising the DNA sequence of claim 135.

137. A pdHL?2 expression vector comprising the DNA sequence of claim 135.
138. A GS expression vector comprising the DNA sequence of claim 135.
139. A host cell comprising the DNA sequence of claim 135.

140. A method for expression of an antibody comprising hA20Vk of Figure 4B and
hA20VH2 of Figure 4A, or an antigen-binding fragment thereof, comprising:

(a) transfecting a mammalian cell with a DNA sequence comprising a nucleic acid that
encodes hA20Vk of Figure 4B and hA20VH2 of Figure 4A, or an antigen-binding fragment

thereof; and
(b) culturing said cell secreting said antibody or antigen-binding fragment thereof.

141. A method according to claim 140, wherein said mammalian cell is transfected with a

pdHL2 expression vector.

142. A method according to claim 140, wherein said mammalian cell is transfected with a

GS expression vector.

143. An anti-CD20 MAb or a fragment thereof of claim 23, formulated in a
pharmaceutically acceptable vehicle, for treating a B-cell lymphoma or leukemia or an

autoimmune disease in a subject.

144,  An anti-CD20 MADb or a fragment thereof of claim 23, formulated in a

pharmaceutically acceptable vehicle, for treating an autoimmune disease in a subject.
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