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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).



particular B cell will continue unabated and may result in a cancer known
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lymphocytic leukemia are characterized by significant anemia and/or
thrombocytopenia. At this point, the median survival is less than two years. Foon et
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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monoclonal antibody when provided as repeated doses exceeding 600 mg per
injection. Kaminski ef 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
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agent is localized at the tunpr site. For exa t he above-referenced 1F5
ant i body an€PBP ﬁ@ent-dependent lysis (CDC); antibody depen ent 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 '*!T and were reportedly evaluated for
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date have 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 heavify pretreated.

Autoimmune diseases are a class of diseases associated with B-cell disorders.
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 treatments 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.
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The present invention is also directed to antibody fusion proteins
conpri sing catjugatastont woasyeri of@D2OHBOdy fusioh pegemrinsombaration, wrsa first MAb

conprising %‘ulgrrr]x%ldél t erapoyr,r%’&l o%erfaag‘gorgfegg gthterht?xgzr%géut% Qt%en sarcon d MAb.

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 MADb 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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The present invention is further directed to a therapeutic or diagnostic
conjugates of the anti-CD20 mAbs or fragnents thereof or antibody fusion
prot ei ns Wb o3pbs82ant i - CD20 mAbs or ot her mAbs or fragnent #CriaBdobésbound t o
at | east on%?G WD .03/ 93\882%1 PCT/ G303/ 00665 therapeutic agent or at |east
one di agnostiCAREFERASCIART PG OB EPEPSHE 8gset-ndntibqdy fusion progiies Witer apeut i ¢
agents of t tH : ent
Vet i on. | T B B e g W B8 o of

usi ng the amrésent@mptionbs or fragnments thereof or antibody fusion proteins

t hereof or frag ts thereof. for er .. el ther alone, in conbination
with each ot her TTEIE‘SP{??SH"&HY‘?%IBW ad@@!ﬂ&%ﬁ%ﬂ{f@%? tQ ﬁlﬁg}qg‘g@ﬁ‘ﬂﬁn@ the anti-
| Mmunoconj uGIXD WALE oPfiggéntSHeRof BEAAIDENY hﬁi&gﬁ%ﬁls%ere(?’ﬁ)?gﬁ@ggﬂtg' stered

in conbination w th one or nore therapeutic agents or w
i munoconj udfreofipt thevgpg, athenalpre, itheomalyvatidnovitiyeach otheT;hs thpr aibody i nvent i on

further is dj 10d of usi.ng .the.anti-CD20. mAbs, or fragnents
t her eof or gﬁ@ﬁ%‘%’g Of%@6@%@%%%@9%?@8@%@ 5 ot herappiicasenisor o

di agnosti ¢ kathnaintinisefel dreofbivtich RGMAHE of nRGEMESpetiNnoPAE8 SERIthiaRvVeNt i on
additionally is directed to a nmethod of pretargeting a cell in a patients
suffering frRUROEEEHe Vith R prmete thRERIREHE AZWXS. an aut oi nmrune di sease

usi ng an anti bod i : el n. 0 r eaf -of. the pr.e
i nvention. BRI EFynﬁEg%%?%'llﬁ&d%hgyuTr = I‘—SI%%@K#? gﬁﬁheo(af fglls%lg I%es%‘g'éﬁgav gene
sequences cloAletrifiagREnREREofmaatibdiytfusion proteiad thelebNer PiodeHAes thekedf 48UT | Ne

anti-CD20, and the. eduagd am no acid sequences of the variable Iight

(Fi gure 1A) 2&MEATERPUBALY ADS RTRRFF diagBestisrageme A20 anti body, designated as
A20Vk and A20VH, ThepRaEht iN@in¥ion MEESAH8dd; hal i ces of
the PCR priners pse% for 1cI onliorrl\g. The gut J?G%W%%cf?ﬁe%%gﬂﬁggg? as
defined by thepaiesttsuffeningliomg Bsetlidmmphemeoslhdwmiza or dodutbimnoine disekee | | ned.
Am no acid iven as single-]etter. codes hel ow the

cor r espondi ﬁ%ﬁgg@%@g@@@dg 68"8‘6‘&?%ffﬁ@e‘i!%é{ﬁ?"ff?ém?a@ﬁ@t W was used for
am no acid residues. Am no acid residues nunbered by a letter represent the

insertion residue according to Kabat, and have the sane nunber as that of
the previous residue. FM%ﬁ@N?@WH&EMF@mB and 82C in Figure

113 are indi cat egigfie§didlosts theaspgeng’seciﬁﬁge%cctlén\éﬁlb\j'RT-PCR from a

hybridoma cell line producing a murine anti-CD20, and the deduced amino acid

sequences 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

7



Figure 2 discloses the Vk, the variable |ight chain, and the VH the
vari abl e’ heavy chain, sequences of cA20, a chineric anti-CD20 anti body.
The CDR rwg@iosmn6ssgequences are shown in bold and underl i ne@CTiBd3@0d680 aci d

residues and the nucleotides are nunbered sequentially and same nunbering
systemis uUsweanizsd V sequences/Ihedight clraryaszbB/regies & showmdn FigdA\inddliences.

he [igh 9 h nd h
var i able. r dgsheit S ARSI HE 2 ehnfedil bt Bhiter as

for Figure gk forhigulces tTHeGtétAiGH RS ustdledr dREtreins R0 akdehdeARRdAr €
underlined. Figure 3 shows a conparison of the brnding affinities of the

chimeric A20 (ciigeye3 shavsrnompariagmof thabigylingjaffinitiewefthe chimstie A2Onpet i ti ve

bl ocked ?ﬁe@#%.%ﬁ%wm%éi CfRhaf 2GR E PR RARETMRL W o A2
closed cir C’PﬁsablechAaO cmsmglcenamt‘m@dns ofisA2halockdd the bindéng/et0 ( depi ct ed by

cl osed di amo f%) ar es the_anm no_ acid_sequences of the
vari abl e
i abl e he@diplaoplgd A %@WaJléﬁ s (78 dppipied by iclpaed eiprdgs) iy aromprralle mggner

anti bodi es, ,.ah4 o?ﬂht‘i’ﬁé'fﬁoatﬁ lgntg&rgg,l% Og &Qﬁlbnds 0 antibodies. Figure 4A

conpares the am no acid sequences o e vari able heavy chain (VH of the
human anti bodi esFlgEtﬂe @mpdﬁwnh Eﬁmm%equeﬂmes cifﬂltmamable baavy ohaiy (VHS A20VH)

and two hurra OVHL an and F ur.e 4B, conpares
t he anino a?ﬂ d@ﬁ@ﬁb a/tkl%é?? mem@ 9&6 88@%10(3‘%1)11 Agdanthy man
anti body, (&BbykntibodieghFiEdkd £A 3BinpRRS ¥he aﬁrﬁﬁe?%;equemS 3f thermnkiigd

anti body, (hA20Vk). Dots 1ndicate that the residues in A20 are identical to

the corr eshrenyrhan (EE) effibe hamen entthadies, B end MEWVMIFRACDRY, the shineist i f | ed

as a boxed o he am no
acid resi dueéﬁgﬁgﬁ‘?ge—d@g‘%@%vg;@gp Zggﬁlﬁ?qola%a W@Xﬁé‘%@@%@%& i ght
chai n V gengigure 4BnA26Ddikgs thEalghfoeicﬁP@equémds dfahy yartibid liphY cen €8k) ¢TAROVHL
(Figure 5B). and hA20VH2 {’FI gure 5CQ), as well as the_ adjacent_ flanking
sequences ORUMRHANY REFY) ot IS aawdvau(ﬁé%QVb}:@g@mégmsEZ%d 5C) staging

vectors, rea'&Ri%B?} \(EAQ’OVEShQ)ot@RﬂMaf&Hét'tﬂéx% Hék% éi'&cﬁ:ﬁﬁéh?ﬂ?ﬁ% are_ shown

in | owercase € restri‘ction sites used or subcl oni ng are underlined and
i ndi cat ed. cTiNEspﬂﬂngtm@duQ;mghahumﬂpantﬂbedﬁeﬁhﬁa@Bst 1dent1fleda‘s edoksd a doubl e

urder | RT3 08 8, ViRl R IR L B YR Ll

assay to Figure 5 discloses the nucleotide sequences of hA20 light chain V genes,
(hA20Vk) (Figure 5A), and heavy chain V genes, hA20VH1 (Figure 5B) and
hA20VH?2 (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 '*’I-A20 to
Raji cells. Figure 6B shows hA20-1 (closed circles), cA20 (closed squares) and ¢c2B8
(closed diamonds) competed equally well for the binding of 11.c2B8 to Raji cells.
8



conpare the binding activity of two humani zed A20 anti bodi es, (hA20-1 and
hA20- 2), with that of A20, cA20 and a chineric anti-CD20 MAb, c¢2B8. Figure
6A shows whA2068821( cl osed triangl es) and hA20-2 (cl osed ci PCraR03an@st he
murine anti-CD20 __anti body, A20 (closed squares) conpeted equally well for

t he bi ndi ng of 1zlﬁgum2bdlﬁ@oseﬁz§}eucoa@amtgegmn glia bus s BGIWSCHARRe N (Figiresed

circles), S |.0 ano ) conpet ed
equal |y wel %Sag’ﬁlt °%§. %@#%‘8%@9@‘?%%%@& §alﬁ38?) @léﬁ‘irigﬂg WO 03/ 068821
PCT/ GB03/ 00665 IFlgweGB ié adbmpttithescellRarfeshdng adsegi 8 bﬂ{d1ﬁ%<§ﬁéﬁﬁi&1t gGl
( CH hi nge) (agl the constant region of a human kappa chain (Ck)
(Figure 7B). ﬁ%éli}mé(s@ 1@‘% g4 %IltVQDc;QIAbS@M%é@Z&ﬁlﬂlﬂ@ﬁl@l@é@ﬁd by
Ag- bi ndi n CD20 Abs
(en20, hAg0 PER CfirtogBpty, . PRIH AFbtthfiP e SRR BT B NIERE T er n A
col umm) wer e:ompaﬂiﬂinaetlﬁddibg assay efith rmuhfeéh?cs andaﬂmtnabl(m@l)hﬁiﬁagetﬁ&aﬁy with

i ceuticals ,..San Di ego, CA).

muri ne 2B8 %1 &)% %r{a

Figure 8 (A4 fﬁga’r? 18hret Ma‘?rﬁ@arb?e%lpﬁhﬁb&duag aCt’(YKE@ of square),
hA201(tr|@mbg RS0t th I figure
8 (B) conpares ofquta%z bi ndi %@é@%’??’ﬁ\gg 1o(fdrb%;8&%§%§?ren?%g%l Eﬁ ifq’l angl e)
and rituxi rfmure(%(li’a)m@m)aresmf therbénding sctivitis wliy A2 (aui)) g1 Fhérimgle) ag
activities Q%wg @t her anti- CD20 Abs, including rituximb and
murine B 1, face conpetitive bi nd| ng assay. A constant anount

(100, 000 cpm 1thg@e/9hg)asa1 g%@ébaﬁ@@b%ﬂldiﬂgtdéﬁbﬁﬁpoFWO {vith aRt %;W th

Raji cells in the presence .o varyl ng concentrations (0.2-700 nl\4) of
conpet i ng ASD20Abs inalydipgiugimabmdmyrine lady @ cel isarfageapmpetitive: hindingb

(square) at fA0 e 1 eff ct of

crossl i nked aﬁs% OAa(Elélgfaﬁ% l@) g)"o?)gé %hE!:(?J 1/1é)ho W?T%%ﬁgﬁéft% 28 Weotal cel |
and vi abl e amiubateélwhth@qudeﬂs lIDﬂhS presertce of Raryipesdnbantriatidnst (02000 ANIYES St ai ni ng
and cell countin %ﬁﬁz say F{ ure 11 is a graph of in vivo therapy
studi es witff° WQ? Ab %(IPB]O Wisd trigngle) opEfuREnabsvArear ed i . v.
to SCID mcascter cp@pate a Raji | ynphoma nodel of di sseminated di sease.
Figure 12 is a graph depicting in vivo therapy with hA20 and hLL2. Raji
cell's adm ni st eFagnre 19 depigts3@: Cytationie effect aficemtlenkad RARD ahy nileo@D200del  of

di ssem nat eqy, d, Wftafkd 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 hLL2. Raji cells
administered i.v. to SCID mice, to create a Raji lymphoma mode! 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 a2 human
anti-CD20 antibody and antibody fusion proteins thereof useful for treatment of

9



DETAI LED DESCRI PTI ON OF THE I NVENTION 1. Overview As di scussed above,
anti-CD20 anti bodi es that are unconjugated or |labeled wth a therapeutic
radi onuclwoe3/obssee failed to provide high rates of objectipc@/GBed/oodeast i ng

responses in patients w:t nt er ‘g%lte or, a gresswe forms of B-cell
| ynphona. Tﬁ@nﬁ?”é@ﬁﬂ‘ JF?’E&BWEI? ‘?f@%a%l 9§ 2 CONEIRRIREY i ¢ and a

human anti ; Qb eful for
treat ment o? %&g% 1{868821%{HI3’)8$(?1 %%%%8%3@&1&@ ¢ %ﬁgﬁﬁgﬁl}g?{e}%}éﬂ& umans and
donesti ¢ anamitodiesahdnartibeely therepenjivgatjegates. admi ni stered i n combi nation

Wi th ot her thera UtIC n ¢l udi ng, ot her naked anti bodies an
antibody therape ?@%(ﬁ?@g’é@@é Or%ﬁfeprﬁ??g?: IvEpioTH PeyLalg SPEGHEC ﬁ}*’é’é‘ér{f gs

| nvention cep ghAbBRAGH bf MulfHE CIR SRR mopé t%%%%m akid bl erff kiSRS

fromnore than one nurine or chineric anti - ave specificity
for the CDZM@Mthagbwe S‘pheﬁaﬂu' forGﬁECDaﬁbBtlml tThe aptle@ém mAbmoé titd weseat e
humani zed, chineric s.an nt a(grl'lﬂfthe 0 acids ..of the

oore ot s iiieREen, e b en, R P o510y B e iR peidhg

B-cel | | ynphaeeCDRE of &uligint amq.ejnzotmgahd Malﬁfsuﬁslfmmy {he - @émtam@zéh MAD.
The CDRs of the |ight chain variable reg| on of the anti-CD20 corrprl ses

CDR1 conpr i bimhoswiang levkemipscebAmgsing i Hp emsssm@ﬂmwﬁmg@sm tispR2

FnpsneL ot et bl S AR R R RO R OutrbiE AT o
the anti - CD2EIdVIRIAS SSVBHWTHS RASIIRBFd Aok IRASRS VST MG ECdDH} confidivking GRIRZo

conpri si ng am no_acids Al YPGNGDTSYNQKFKG and CDR3 co | sing ani no acids
STYYGGDWYFDE1ds éTWM DR3\q0nmrseepiyg asids QRWIR \’9$$N%Tn or

enbodi nent , cj%%ﬁlg?ﬁﬂhﬁ& eaéﬂRgafﬂﬁ@héacfy'}!ﬁQananém@ tof&lﬁ@éxﬁi%nﬁ@mb not

contain the eavy chain variable region conprising
STYYGGEDWFNeomptisee @IPRT exowiipkiying GDRAo afids IS¢ NMbhtCRR2icompssinglaheng egjiilon does

not conpris he of the Iight chai I.ahl gi on
Compr 1 aes. FOMCRSOP B IRERG A SO @rwistiing it AS08 STASRIC RS TR ®:
conprises SHYSHYVRFEDNY, $HY&IHED YEDWRA VeV SNEYSV CERY. of the |ight
chain variable region does not conpr.ise SNPLT when CDR1 of the |ight

chain variabl e r Eypesnembastipentsias hrngsgdsmiighiarariodéh ocrement thereofideayy
chain variafle [GQLON the CDR3 of the heavy chain variable region comprising

STYYGGDWYFENV. 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 CDRI1 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

P-l_)

fragment thereof does not contain CDR3 of the light chain variable region of amino
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conpri ses SHYGSNYVDYFDV. In a further enbodi nent, the CDR3 of the heavy
chai n variabl e regi on does not conprise SHYGSNYVDYFDV when the CDR1 of the
| i ght chawo osmes8abl e regi on conpri ses RASSSLSFIVH and t he EGDRRZ:BIB/00dse | i ght

chain variable re%i on _conpri ses SNPLT. I n anot her enbodi nent, the CDRL
of the |i gfidsc RSN Tapvhen E4RI, aiolhs Heht haipyr YaBbIRASISINSIORIPHE®N t he

CDR3 of th ' vRAR DV @t r &ginn rlaéss S He CDR3
of the hea\%Agﬁg?g var%}lgb?{eel ?fe%&on&gg}%pgl%%ggc E@&T(% ?ggltp g‘% in
anot her enbdHIYESNSYWYEFDANt iAddRdDaliyg ricec drir@D2aMAb ddys fdiiiontaor CDR3agfirent

t her eof doe ot coptain, of the |ight chaj i i opn of, am no
10 WO 03/ 0688 EARCHIRBYEBIE 682108 Y iy DN SRR, her Tt
chai n vari aghRy rcﬁﬁh&ﬁgﬁ%'\%ﬁﬁbb Vo pidea RA SSRe SORRE Hfi thdepreny

%y chain
vari abl e region conprrses VVYYSNSYWYFDV. Additionally, the anti-CD20 MAb
does not cothe sight dBEIRY anéble tegonlvempyisesHAQBENPETabl e regi on with ami no aci ds

VWYYSNSYWYFDV n th of. the |ight chajn vari.ab ion ¢ ri ses
RASSSVSYMH and t a@)%%”% empﬂcimepb ﬁ{le SRt Apt 0, @Sﬁ%ﬁﬁ@&?ﬁ?ﬁ%@%
QUSFSNPPT.  4fiibadPr &f emfigsh-Bindiagi maphent! RgrEBfMeahg@san@Nthe - cHRPletdtRR)
monocl onal anti’body or “anti gen-binding fragment thereof conprising the
conpl enent adaterpinigg regions (CRRS) elgit dgast qremmeyine@hti£IDI0b voniablawegiereand
anti-CD20 avar | ' hon { | east
one hunan Ve ’ei“g)@% %402% k%sj) %\[;f\\%telreéillﬁmé (Iizlll una%isg%?f %ﬁ{ogﬁ%gml\ﬁ%l or
fragment t hemeofizedehdiCB2EMIH anfraghhdny tHehof Betgind substadtidlly the B-cdllyayd®ma and

| eukem a cell targeting of said rine anti-Cp20 MAb. The.  humani zed
anti body' s Sk lyam%@maea}dof?%wc fergeting qfj s@%f MUHEE r?nvé?@%poﬂ\/gg]i’-egf%, a
heavy chai L2l S B (¥ Vv ' '

Fog one. THAHAS Sbal ORa R Al SomoRR0e IBRY RS p AN S ce

| i ght and heavy ohhiai variable msgiantor raefoth nighod fand thedvyastaimo meridblensagicsst | Body. The

humani zed ti- 0 or fra t her eo f the present invention

conpri ses ?ﬂ‘gn%% oody, o %‘ﬁ@ggﬁ{{%‘q?ﬂ%;@a hePe eﬁ}giﬁéﬂé)ﬂﬁa"?’ egi ons

of the Iigggnsﬁﬂqegﬁﬁyyfa@mgtrbng@{uina@hﬁiﬁog%i ons of a human anti body, while

retaining substantrally the B-cell, and B-cell | yrrggoma and | eukem a cel |
0

targeting of theThahenenizmd inieCRAQ IMAbDE Gragmsnt dhagohhe thsi presenb IVBRECTLE ¢ he
| i ght chai N, |

L1 bt ohal ook aohe e @9 ik TR Ih e BRI QIO TRbART PR

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 MAb 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
ATYPGNGDTSYNQKFKG and CDR3 comprising amino acids STYYGGDWYFDV.
But the humanized anti-CD20 MAD 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 MAb 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 hA20VH1 or hA20VH2 and of at least one amino acid
11



conprising am no aci ds ATSNLAS and CDR3 conpri si ng QQMSNPPT and the CDRs
of the heavy chain variable region of nurine anti-CD20 MAb conpri ses CDRI
conpri si ryoaaiess2aci ds SYNVH, CDR2 conpri sing am no aci dsPCT/GB03/00665

Al YPGNGDTSYNQKFKG and_CDR3 conprising. am no acids STYYGGDWYFDV. But the
hunani zed afsidueHz@1adb s %r%rﬁé’n?%%%ﬂ%ﬁ thampwine lighhehdim veraklte FRs
of the ligh heayy I haypl I SHS' _'-Qoﬂ t one
am no acid #e gdr}ﬁdFl h@g’c%:g e%tg%lrﬁ‘g??]@% b g?h}%ﬁezopn%l?l ne n%%%ﬁ gd % H%lﬁclg;ed
MAbs may f utdrbe nedmbiacdin thechulvagHR sagibnked\te tijiai snddeast eaifableeghatizst of a
human anti body. Specifically, the,k humani zed antj-CD20 MAb or, fragpent

Cher eof  conPeeRENA0 G pifher HdiRg Sicp gnhaes Bipdingo the CHI0 anjigen sRloralg, 67,
68, 70, 95, 13§ Shelthn iz B ARSH ' ' B i 9.
ah desi gnaPSasy i tptios BT ORARG tackitf] BT bORL BresbBShAEE T Do
03/ 068821 PEIhGBESHEOEH Vi eSFigure 4B, ar@llthe BA2VEBE, of Figurd @A. SdpstIeferbbly, and

106 of the rine Light. jnovariagble regio 1 9. 4B, .desj.gnat ed. hA20vk.
e or  or e Btttz i i WiBia: Treienl BFkeEor bt RS SReBtRS ¢ ne
human FR regied®08/k dfFgirt aBtand itk HIEAVY? YEFisARI A CHEk Btes dequéiREBSHARY (O
mai ntai n proper binding or to enhance binding to the CD20 anti gen. More

preferably tivee lumamaneg agidtsequenss iviis Idts dfitbeyMBRtchaindhanghe ¥H 1t hrd hnesent
invention ¢Q rreihses tzhg hA20vk of Figure 4B and the hA2VHL of Figure 4A
Most preferésnrfly, "M58%Rlmani zed anti-CD20 MAb or fragnent thereof of the

present inventi onTaepestes&s chilnbic B2 OIROQECBRYUMAKE: fidhdnt ehdidst\Gfdhef
Figure 4A. This |l atter sequence cgontains nore human_am no acid sequences
in the FRs BYeSeidnvgppion: Rmprieh s GRS efnmugnganthuD20 MAbandthe Fieseioad. The

preferred chifesi t.x | ng%Q Rept. f
pr esent invgi;\itﬁ?élﬁﬁ%%e? es trh‘%g%%e 0 g?ﬁrrlﬁﬁllg‘%gl ant iCEIP ngé'éﬁgﬁ%’ he FR
regi ons of of the paregtd mamie MAk,and e light and hdalve chay camstanofegione ofrahimen

anti-CD 20 , J.e , the Fvs .of t nt nur j ne .and the light
and heavy o ftiediretis e AR BRI HaebbBgotRar il ner f
anti - CD20 Mik Blcefl AEANEEl 1yiSRAT ﬁ@tlaﬂ@ﬁﬁéé@ﬁ%ﬁ%ﬁhgbf the diltfheBrgigtb20 and
B-cell |ynphoma and | eukema cell targeting of the marine anti-CD20 MADb,

wher ei n t he MildRswigreinrle CDRst of chealightchpinaisriable gegiom obthetchimarisi antirC1020
anti - CD20 conpr. 1SRL6 i Si ng I N i SLSFIVH
or  RASSSVSYWH; @ “Sig:?rrprl sﬁo'hﬁg’rqglh o ef():%g}sfi S%‘%ﬁﬁ%@ﬁ?%‘%@%ﬁ?& ng
am no aci ds RAISEIRAMIH; DIBSNGpriciig QXBloSNRRTA TSNU. ASh enCORBR D tohpPésing

amino acids QQWTSNPPT, HQWSSNPLT or QQSFSNPPT; and the CDRs of the

heavy chain variable region of the chimeric anti-CD20 MAb comprise CDRI1

comprising amino acids SYNMH; CDR2 comprising amino acids
AIYPGNGDTSYNQKFKG 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 CDR1 of the light chain variable region comprises
amino acids RASSSVSYIH, CDR2 of the light chain variable region comprises amino
acids ATSNLAS, CDR3 of the light chain variable region comprises amino acids
QQWTSNPPT, CDRI1 of the heavy chain variable region comprises amino acids
SYNMH, and CDR2 of the light chain variable region comprises amino acids
AIYPGNGDTSYNQKFKG;
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heavy chain variable region of the chinmeric anti-CD20 MAb conpri se CDR1
conprising am no acids SYNVH, CDR2 conprising am no acids

Al YPGNGDT\SBNGKFE&A and CDR3 conpri si ng STYYGGDWFDV,  STYYGCDWHeBNG665
SHYGSNYVDYFDV or VVWYYSNSYWFDV with the faqllow ng pravisos, ga) wherein
the CDR3 of the (Rbavyvkeinthea/QPRA I theleayoshagoesiahlstregiondpgsdiot comprise

STYYGEDWYF ' | i r egi | ses
am no aci d%&@@#ﬁ%%%fﬁ?%égggﬂpﬁc %h?ﬁﬁ%r‘%g%ﬁg rr@%gfl?%ﬁﬁ@gr%ri ses
am no aci dgniAd StILARA SSBBSFRIH, (1R 2 bfjiht lighiadhainwarinblb rezioregimpriseoapinos es

am no acids QQMSNPPT, CDR1 of the heavy chain variable region conprises
ami no aci ds2cidSYARPNLASe (@3 oftthe R’éhT chate varahle resipy §B¥nQnFeég?rBW°cat9;%r i ses
am no acid ﬁ@\ﬂ TEMRHEKE : i ( wherein
t he CDR3 oszg&JéS ea\%? gﬁal n ﬂ\fg}ei gﬁﬂ%@g{ gn oeé g&%{ g?% ﬁ%??%éno aRlds
SHYGSNYVDYREXNMifieand MEDKDRIf tife {iplet khayhntvacihlle nregmni edrhprises ginaino casidsr i ses

am no acids of the light chain variable region conprises
anmno aci d@%ﬁbﬁ%@ l'ight chain variable region conprises
am no aci ds g%%ﬁNPLJheré}Qlﬁ%e ehHRrBNE theauyy 6@l VariBle rBlbe db&UR BoBpHiRr | Ses

am no acids , and CDR2 of the light chain variable region conprises

ani no aci dsVVAIYSNNGHTENOKwhes, ther{dDRE of ke lightreheinevatpRle 1sgion tempesssy chai n

vari abl e region _dqe [ . . . t he
Tght chai repap agH; %&@%@ﬁ#&%ﬁ%ﬁﬁ%ﬂ%ﬁy 3“%2@%@@@%@6&%55‘%]: t he
li ght chai naci@r haiNe A giOR3 csfnfae ilds chath nariabie irdgioATOMpAiSss SDM3 aidst he

| i ght chain variable region conprises_am no, acids, QQSFSNPPT, CDR1l. of the
heavy chai nQREFSNBPE, bipf cBrphearechaini Faiakle HEIoNSYRIPRISS rAmBPREEIdSt t he
|1gnt chaing DL [GBRONC YD iphE Shétfl (fiaBE! Aion boiRMNCDTRIBOKG  Mor e
preferably e chineric anti-CD20°MAb or fragnent thereof conprising the
conpl enent aAlYRGNEDIISUNQKEKGegi ons (CDRs) of a nurine anti-CD20 MAb and

the f k (F ' f the Jight hai i abl e. r egi
of the. i ne. ant VMorCasi G e e T AT A e L AR gt ons
of a human %@tcbﬂﬁ%enta)‘ﬁﬁaﬁér&iﬁiﬁg rég_fdﬂ@qcmspma a2 aNMAD DD NIABGHE fie

t hereof retains Substanti al I%/ t ) ) i ) .
framework (FR) regions of the light and heavy chain variable regions of the murine anti-

CD20 MADb and the light and heavy chain constant regions of a human antibody,
wherein the chimeric anti-CD20 MADb 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 MAb 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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cell, and B-cell |ynphoma and | eukem a cell targeting of the nurine
anti-CD20 MAb, wherein the CDRs of the |ight chain variable region of the
chi meri c wWotBAGB20 MAb conprises the CDRs shown in Figs. PCB/GBA/0EAS
respectively, designated cA20vk and  cA20VH Most preferably, the chineric
anti-CD20 MAb or fTRegresent invReiaads als itndedio encorapass aptibody fisipaaygteimhar n

vari abl e regj f i i i 4B 4A,
respectivel %agrgglg?é%%%gefd& %l/ggi % aan%rl tc%tg @E&%eﬂé&eggn ag’ﬁnﬁl\lltgﬁﬁﬁr%(ﬁ" 8 so
enconpasses deschibethabevet | TEE2MtibAy Gusidhr peesimior fidp@icaD thegaTrsfl Siengredcie | i ght

and heavy chain, vari able amgli constant regigons of 'a hunan antibody, wherein
sai d human &Y90ioRs alserigiendedd sa¢ompassian gntibady Bision) nroteirey fmement therephphonma

and | eukem -l r i :C iAndi I, SLdG i ne
anti - 020 RE R FBRE LR R0 R R R e bt I P
human anti - aldEa® odecondipiAbsm Sragimentsthereo fOBRsr than the bntiCD2hMVeAtosreidgatent he
chimeric an h i zed anti - S a .Sh i n Figs. and 4B. 13
VO 03/ 06882%‘3%_96#‘7%730 Pfe%?%{@g‘@ﬂ?n%i it P ?agf‘?gwliﬂhé@ﬁd@@% 0
enconpass agipRedy1 4 €180 Ap19t €D2S, OD25 r AOMENtIS24, keyEoreaeg tpsat | east

two anti-CD20 mAbs or fragments thereof, as described above. The anti body
fusi on prot 80406 GDHy kA2, tGlasbdfDH, €h80.pEPI 26t B7,i ML, i MBG2s MUES,

i ntended to S N, ANty f.usi on [ fragnment thereof
corpri si ng MOFEate BN RErHE A HEbER RIS Pt i B opreggene
descri bed abmdaciaotla cambliréisi R SEAEvEn ManCH0adA that 10 @i fBQEnt (Biher
than the anti CD20 MAb or fragment described above. Mire preferably this

second MAb the antiviap2P MAbi descrified hergma. Thomntibegis fusem prateimpof] e meyend,
CcD21, CD22, ; : 4,
Cov4, Coso, "TS MR e gt oheg e R Mt onp S, obE Spgciagans ™

t enasci n, VEGrovidkGpecifcityondiffires antigansgedeare gesodbieitin noore detaid isbiomat i on

t hereof, and even.an anti - 0, MAb. that .is diffe than  the anti-CD20
MAb described her éf ﬁ.h“ﬂ“?éncﬁtzicb’mmf 6‘%‘} Wo%}'hﬁaéfWﬁQd%r@%mossess

i nventi on meyhddGed AL BinaingORfh GhE Qpi¥hbe, alRdweil eisOdntiiRh&: 8dd Lhe-meapnd
mMAbs to provide specificity to different antigens, and are described in

nore det ai | agisiiw.as ThaesulinehCORI, methtione2hd mardpiaticen ofithé (IR Gandnothbody may
possess, TRaRER T YL S0 1 e RS hetial bl TS
the CDR andtreithent dfeBuetic@ioiders) Heclvding aBlellr Baiphomhe Mat Buke@iassum@l i or
t herapeutic agent for, the ) . Lo e ) )
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 enhance 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 complement-mediated cell killing and ADCC. See Caron ef 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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treatnment of B-cell disorders, including B-cell |ynphomas and | eukem as and
aut oi mune di seases. Mddification to the binding specificity, affinity or
avidity oWoan/oessat i body is known and described in WO 98/ 42004GB0aso@bf i nity
maturation, and this application sunmarizes nethods of nodification and is
i ncorporated in itTIhE PESSEtRYSPURY 15 plag gﬁ];%ﬁ‘@et.o PNAMsgguenceocoseprising; & ausieic t o
modi fy the ggyi &%"r%samﬂé}% Rl redfNRAL) t I mr ef fector
function, e.qg. ,e sSo as to enhaa ceﬁgﬁtrfgeng%%gﬁgletﬁ%gfge Ic&sr{rsl(gs(ﬁllﬁ ted
cytotoxicity (ADG)) andaoi-COR20MAbenfragheen fictesolf acddsatileediteidy ( CDC) of the

ant agoni st. One qr, nore am no .acid substiftutions or_the jptroduction_of
cysteine in the?@c r@ﬁ%@%ﬁ@%@%@& Orté?gF@BViP%ﬁWm&mgﬁf gﬁﬁé‘f"f’?ﬁti on
capabi l ity dhAlCDIOHARRDELa&AGME MERHE - Medi ated cel I killing and ADCC. See
Caron et al., J Ex. Med. 17671191-1195 (1991) and Shopes, B.J I|nmunol .

148: 2918- 2022 (1992), anjantioadyofusive ¢rdtein @i dragentethercef cempusinghati leaseohé r et y.

An anti body i rotein e [ e ed t dual Fe ions with
bot h enhancé%&i\g%gldgr%ﬁm 9&2%058%&5@%8%%@%% 0T 42, gg%f?@ggﬁl

PCT/ GB03/ 00@6&ribddh @eiire st ldavesid Sdtohd MAB Qr dido@ithe ther&fDbfeS BAHARE €S
conprising a nucleic acid encoding a MAb or fragnment thereof selected from

the group coRs¢REQ Ny enfiagmenhitbereebael MAb or fragnent thereof as described
17l 0, 1, 88 O USSR B SRR LRI

| east two of the anti- ragments anti
f usi on pr ot dirst MAb for figpmuant théresfamnpeising thesintigCR20 Mests br f@mnent tHesdof M or

fragnment thereof conprisi he anti - CD20 or, fragnent, t hereof _as
descri bed h@i; _i‘?aﬁt %Fdng n‘illgg‘é# %n@%@@gﬁﬁr%‘%e{remr E)ﬁ%‘f'ﬂndt_ el§fa 1V&‘_N’r‘ler
than the apticERQiNEDA cysagmstchheresis, @pdo,(E8brancabi %X, E%?son
protein or fragment thereof conprising at l'east ‘one Tirst or fragment
t her eof com$DBi RPI7hE€DE/E CDEOCDRIL 46, CAahze RDSMhEDFdf CBRQY Clat2d, Bdst one

soeond A6 S gL e S SR B gl L
CD38, CD40, ont¥Hehe, ab¥dbne ct, 6PPdomibkitbn thé865. CD126, B7, MJCl, MJICZ,

MJC3, MJC4, la, HML. 24, HLA-DR, tenascin, VEGF, P1GF, an oncogene,
oncogene product Al encoppatsed BY i thipieprat &nyention 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 fragments 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 IgG1. 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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Al so enconpassed by the present invention are expression vectors conprising
t he DNA sequences. These vectors contain the |light and heavy chai n constant
regi ons Wod3msss2hi nge region of the human i mmunogl obul i npCirrGRobLOGaSE Of
vectors for use in preparing the humani zed, chineric and human anti-CD20
mAbs or anti bodyHbs,ts¢€&iﬂ copipiping He DNéy sagfieipes fencagingnthe artieCR20 nThles er

vectors addptionall nt aj u1red ro t.express the
mAbs in thehg%rfléﬁ él%e ?‘logs?r qo\&lh %L‘rﬁ% SLBEulqr ﬁg%’?‘ﬁr{lgsnﬁﬁyo n‘g @Fg‘ﬁ ér

| eader sequiReion MGHdsDF:let dotaidihg tmvédt&y It | cpnteaiefhede DNA BRueitied 28Nt
invention are pdHL2 or GS, particularly when used to express a chineric,
humani zed ofncREYPassed By ithoaresant isyemHon s Partigylarlyselal hoss cole tigrmamomeliarf or t he
heavy and h i re n

preferably, L%lﬁ’ehﬁol g eglﬁ%%[&ﬁw OE}% a‘%ﬁﬁ c%rz’llgtagn roen[(jal1 g‘!ﬁlg é‘%a“sﬁ&pbnemr"ég. on

are from a b&etaihbelédd nyel oma |rmunogl obulin, where optionally at |east one
of the am no acig‘lln the allqQtype positions s changed to that found in a

different 1gd aPSeppEnrassed QiHas Biesen prvention is hednsthed efigrgresymgthgrantine
heavy chain B Hlmgﬁir e

al ani ne. Seggfégel mam%gt¢r a ehhglrl%%:&ﬂNat 1bo%¥a§§ﬁg”ﬁ%ﬁc%g\c{é3ﬂﬁ%&35ﬁ¥%x%§%g)
i ncor por at ecompresirg: n(a) riransfectengtd mamynalhyn cel itk ad2NA SBquaBcOd 3] Gr8aiag the
PCT/ GB03/ 00 st ,cel I cont seque ces od| n th

Pt coao. iEChBRIA R et ety Wl g T MO s TR He
fragment s t hey @plcumiridgiBe Ml&f&@ﬂécted QR ke DNA%qd%ﬁ&t thsteéeé&teg ﬂiataﬂtlr@m) the
vectors that contain these DNA sequences are enconpassed by the present

i nvention. Mafiegroant sherspf on émtlhodhéisawm@mem arr@agammﬁﬁiere@ﬁ Koeivh gechnmpues
specl ficall %a&k?%@é%f%&f 1ﬁclﬁc?é A %el%c?/gﬁ %a?l?er v n\%/g khsc%lad' 28 r ﬁﬁeﬁ%gi:%g%o :‘)fe

detail belo SO encomnpasse e prese
expr essi ng ﬂieen@bﬁandtﬁi)ﬁﬁ?rkhﬂ%n%eﬁsﬂ&galeaédthereof or antibody fusion

t thereof (a) transfecting a mammal i an cell

t f
B Ch DA SequenEePrens OGH PR G e Cb s BRBEOIon S0 B USIENG cof or
ant i body f“éélpﬁré%'hﬁé | ﬁogﬁe Jr&ﬁ&&ﬁ%ﬂﬁé c&?ﬁ% £Qf eomp%@ﬁhg(aa) arﬁ%%ﬁér@ﬁoﬂ he cell

transfected wmth't sequence t retes ant f ragnment
t her eof or mmlorbmg/ari ati- GEZQrMNol or Bagnfend dgireeeutf otrraaranubodyKﬁxsim pretehnogues

may be usedth i.ncl ude.a sel ection r,an,t vector s hat hgst
cell's that gg%h ?ﬂﬁgfmgesgﬁdmfeﬁ éoﬁﬁﬁﬁﬂ?dségﬂleﬁlyéﬁgﬁo gq“% ©lThe
present invmtis%amﬂﬂbtatréadt@ﬁémagﬁtfsa@we&?f&%t&eltwma{magéﬁ{.l and | eukeni a

The diagnostic conjugate comprises the antibody component comprising an anti-

o]

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 '*°I,
1317, 1237 124p 86y 186Re I88Ro @cy G4y Ul 67, 683G 99mTe 9mpe 18 1
13N, 10, 7*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

16



cell targeting diagnostic or therapeutic conjugates conprising an anti body
conponent conprising an anti-CD20 MAb or fragnent thereof or an anti body
fusi on prwDeBhesse1r fragment thereof of the present inventiPpem/GHBVaw0dssnds to
the B-lynphoma or | eukema cell, that is bound to at |east one diagnostic
or at | eastlamheart hemapewedutataryerttormdieg adplageestivé thecapejitingageat, coeyotosies t he

ant i body conponent.conprisi,ng an anti- .CD20 , or, fr nt, thereof. or an
ant i bpdz fli’g:’%}nngrcbtné?r;ﬁbeo? dlf”%a?éﬁé?ffm’_tar?graembm Brﬂ%qr‘?‘f%? ﬁg‘em%{f&i@ agent
conprises afhe LR3sH iHRAHM QRS dEsGhAPoaREd the e Mace@Rbl poPdr RiRfear gbl y

wherein the label is a radioactive |abel with an energy between 60 an

4,000 keV dromthegmounsadnsisisng afentiritetic, antikénase dlkylating,eatimgtabolite.angbietier abl y a
gama-, beta-...an ositron-em.tting isoto nd i,s selected fr t he
oroup_ consi B BaRS kS RaGilcAghs 4R LgRG- AN Fer SR RSkl .C |
67Ga 68Ga GHEEAr@hnate sdiddted frofa the Zrodp ToRsisting of nitroped rrustards, 2thyléiininkS0,

76Br and conbi nations thereof. The diagnostic conjugate of the present

i nventi on alesiyaties) jaed wlignaigh onitiosousgnentiriazeness hiohs arid pwelogst CAYent , for
exanple, s man ir g L Ni e : uti L ugat e
of the pr e;ig%tbﬁ;grr%enﬁ onﬁlg%errpra}%glg g’an agi Fbowlogbm%%%@&gbmé}zg% an
anti body f upimdopliydiotoning rplitirmgmesdrdinhiisre odmplekes, eiimcacadkdloid$, subafittitadAbs or

fragments thereof ﬁ{i go nd to.at |.east (grne t her apeuti c agent. The
t her apeut i A835nj TGHPL BYIIBFIRE o ASIBIiIVeSs aTERONOEHFaf  BHAPIS 0B8RSt i ng

of a radi oag{ibM&rin, UGxNEO O R6BEAs, Rt {HERAL0 BRanes, ah®theiPMalogs, and a

i mmunonodul at or, a hornone,” a photoactive therapeutic agent, a cytotoxic
agent, whi clomianative therdoligThe taxinsosticampassed &y dagrbiesertiinventipe pesofelecide dr ugs
useful in he present inventi.on.are.thgse drugs that possess

phar maceut (43R B S0P conUHTEt S rPEh SRE U0 s FEe TS (ENeRh ot o,
anti ki nase,e @l kitdHakd) HDNaRLY, BRipAPRLdIcE] embBilotdXiRiAl, Gokewdddadr@ilvital protein,

anti angi ogeni c, apoptotic agents and conbi nations thereof. Mre

speci f i cal | gelonin.ffigktherinigxing PseuganapassrotoximanhBsqudepnescmdpiekitng of

ni trogen nustar t 4 ne: i i syl f:

ni trosoureas, t(rj[?sz'iezf@n‘ﬁeléé(lj,aﬁ %u(glllg} Jéﬁjagﬁgsr g%g#o%g&mc%& tkonléh} i bi o‘?lzl?d%%) P di ne
anal ogs, puwelesedafiamog®, grnpi dneibtings of enzytwokme, aegiemoddplyydwiht factars ,a

pl ati num coordi natj on_conpl exes,. vinca al kal.oi l%% zubsti §i*‘5 ed . ureas,

met hyl hydr ¥ZiPRetofEh hepmaiapstetis fackoroR Gplony SImuiaHpg dalor{Csh). #RRIGHRATS: s,

endostatin, (éma«, UrPihr RBRM O HRGEb S ictRYHAr AEMADInAES tHeRVRNGRcifiRNY, highr
anal ogs, and a”~ conbination thereof. The toxins enconpassed by 't he present
i nventi on aare lwepledoxdas such as tumor necrosis factor (TNF), hematopoietic factors, such as

interleukin (IL), colony stimulating factor, such as granulocyte-colony stimulating
factor (G-CSF) or granulocyte macrophage-colony stimulating factor (GM-CSF)),
interferon, such as interferons-o,, -B 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, IL-12, IL-18, IL-21 interferon-y, TNF-ot 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 225Ac, §7Ga, Ny, , mIn, Bl 1257 186pe 188Re,
77y, 32p, , %Cu, 7Cy, mBi, 23gj 2UAt and combinations thereof Other useful

therapeutic conjugates are photoactive therapeutic agent, such as a chromogen or dye.
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fromthe group consisting of ricin, abrin, alpha toxin, saporin,

ri bonucl ease (RNase), e.g., onconase, DNase |, Staphyl ococcal

ent er ot oxwn-04egsekeweed antiviral protein, gelonin, di phtPo@réBu3ns6snN,
Pseudononas exot oxin, and Pseudonobnas endotoxin. Useful therapeutic

conj ugat es of t hethsr el§éf'ﬂﬂ therapetitico poringatésmompriseo oligenusteotidess | espeaalyf r om

t he group cor S|st|n m cel,l wt h. f act or

| ynphot oxi n; gerhsgr ﬂg% Si 8&(608 Fdé% Bfe%ergblxo'f‘rgnglrgfcjffe??ru?gﬂqsﬁgoqﬂgg?n(?? WSF) | an
interferon ofdoEde r@duékmw@elehiangndxﬁ{e@rmapgmﬂizn and a conbi nation

t hereof . Speci |caIIy useful  are | ynphotoxins such as tunor necrosis

factor (TNF), hehka pissendtipventigntnseticulaslycencampagsps arethodkiof tiepting a dotadhy

stirrulating act or (GCSF)
or granul oc %ﬁ%roég grél?%g {)ﬁ‘)@/‘!’gs? tdﬁaﬁ{a ¥%ecbor %%&f%g@f%t U fer on,
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designated "Si facto Mor e speci f| cal Iﬂ%l/ I munonmpdul at or, such as 1L- |,
IL-2, IL- 3comprisgg adminigteripg tq she sybjecha therapsytially sffeetivsramount Qf an aghi- o

conbi nat i on cbner sefy SJr %ﬁsqéﬂt bR rddf CofP RS seﬁtn\fr?\@h%&{" fo%?l{lfa‘ceﬂukrﬁd < that

useful therapeutic conj ugat conprise one Or nore radi éactive
have an eneplgymbeutiesdly a6Cepiable V&bﬂ:lke%is Smapyruﬁtlt&sacfma}ml dngibedyd’ that eoes

sel ected from.t he 0 ons . 2 90Y, . 1 In,. 1,
1251, 186ReNOUIRIRE terappyiic ag%’% %E 408} of the 3 Tei
combi nat i ongntfagyeehin @eh%pplkﬁﬁéﬂt@d b&hﬁdﬁﬂﬁt&qhg féoﬂ:leugﬁﬁé‘c'i @Hn@ur?é’iﬁsfoéic“ ve
t herapeutic agent, such as _a_chronpgen ormfy (.1)3/ 068821

PCT/ GBO3/ 008@8entigily a thezapstii¢ally ﬁ&p@qy@mnoz@n rap@t@@rt“@gkqdmmpW@é that binds to

ol i gonucl eo eot ] des .f ha erably are
directed agéﬁ %srt%a%ﬁg%gigln%ém%eﬁ%nﬁ%nnc(&g uﬁg ﬂ}%e %?geg %LPT Ehr?gﬁ" ?\@ ci es,
such as bcl ﬁ&cudﬂsesubh esefdctdr fvefibhoin Mdp@wmﬂme pmgmaﬁ:ﬂ@é&apmﬁmas of
treating a B-¢ g | ynphoma or | eukem a cell disease or an autoi mune

di sease in &’h’:? HF@&%CUSS%&W% & refﬁﬁ%@“@?ﬂll%bﬁ@%%ﬁ% ongohaanized OII:]
conpani on Pgfigeri $oath I FM?FW%E&%&&H an aﬁf&?%g% orh $hd N

subject a't erapeutl ca ective am)unt or a
fragment t hgroapf:or[sfstmg]ef unadlewacuwwaﬂt Ché, C]T)ﬁ),rﬁhmai dEBM,iGD 15, CD19, CD20,

Bt body" t FERIGEEL RO ST EhEapelds CLBsenDBbuly GpabThhoe.
admi ni strat cm4otn7he Cigkedpans,| B@D%@UC@nm b’ 24cadﬂldeLAupRl qemRiediRd by
adm nistering to the subj ect concurrent| y o sequentl ally a

t her apeut i cYEGF, BIG1S @njopgogemsicopdneapeduss rOf 2 gambination thstagy, formmdatedionds t o
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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or is reactive with another antigen on the surface of the target cell or
that has other functions, such as effector functions in the Fc portion of
t he MAb, wbaB/osss2t her apeutic and which is di scussed her eipeT/dBodheadss ed
additional mAbs are at |east one humani zed, chineric, human or nurine (in
the case ofconjugathworiprises ateleas) obhusmhized, echitheriunhuinen qrowine offiei sun-ng of a

MAb reactlve W th CD14, CD15, 1 2 CD23,
CD25, CD33,hueas-pub JMWC BLE eé&@“°éﬂ§g1g Ofé%g f@ﬁ%“’&@ >CD126,
B7, ML, I@&ps Hvbg2dp1andpikAcBid, tepasehot, cﬂﬁﬁcmﬁl@marcmqg@m
oncogene product, or a conbination thereof,” formul at ed in

phar maceut | @aB8,yCRE0e SMOLe GRA46, (1852, BDA4+ E@Ma@lﬁoarﬁﬁ)lmzlﬁﬁt Mt@hby al one
i n conbi h ISeu th
Suppl enent U0 mfice” ik 97 ERLAE R AR A B BERA PEBE: Rt ah oy,

of a ther aRﬂiébgéiﬁ' | ¥n&febRet progua@nooint a OkombinkBast tiefwdf, tfoanalpedt iic agent,
formul ated in a pharnmaceutically acceptable vehicle, As discussed herein

the t her apehermacayiéonlly rrsgepiabiepyehide A gisased hereindhn therppeulif 868t MA¥ | abel |
an |nnunonnd. r e

phot oact i ve the ’“%% ‘i?’t@“’gg ggrﬂt a&?dlggc@g%b@%taal{ﬁoﬁﬁﬂtl reoPﬁ%ogqm ated’in a
phar maceut llﬂ@tdayumaﬁpam agane bi Léambihatioaniadrévd] fotrvelatad éua plermetentchllybot h

t he naked anti-CD20 therapy alone or in conbination with other naked mAbs,
as di scusseifcemidevelids pe” further supplenented with the adninistration,

ei ther concurren bSERHER Hierbdint Rlerioch BERROBHY @@l hasdhoaeor amount
of at |east one ‘fk‘%]g(ﬁsg%eutl C cor?ﬁ%fga{le %egc?ﬁ%ed h%rel n a?]d formulated in a
phar maceut i teakihy eadi:eq:it dyrhghoneh pc [lenkeipe oa ranj mﬁdlynmmvpqus@ mfatshb]ect

t herapeutic 18 WO 03/.068821 PCT/ GB03/ 00665 ate conp | east
one hunani Z¥4PTEHS SCHEIOR F er?g? fl}?éapf‘ll ﬁugiﬁu ﬁ%‘ﬁu% aﬁtlﬁo

sel ected T raohRrortinh @k &a%%%}ﬁ ﬂ&}eo%ozﬁfmmg\mea@ﬁa@tam@mamw frapgidhts CD8,
CD14, CD15, CD1 CD22, CD23, CD25, CD33, CD37 CD38, CD40,
CD40L, CD46thereDbof th@:lpswent GprrtiormEmmpTSTEEt [T, ongpi-CD2Q MAb oyfiegmeniuc,

la, HML. 24, and RELS

pr oduct , 18re8%§t;ﬁlﬁs D%FSGEIF %glgteo%f anﬁfﬁeasf%%adﬁong? hai‘raér%aceut i %:@fél y

accept abl e ﬂ@ﬂﬁl Bk Garodis coltsititig D dnbs estantptd"lenﬂmh(éba,péﬁﬁg CR/YeCD 14D 15 onpri se

a cytotoxic a ent a radl oa e n_| d or h e, a

phot oact i veC ecﬁ{)i Clégiohpzﬁapbgﬁ? ?ﬁg‘r}ewgﬁ O(F]Pr@’a@]ég&?’n a

phar maceut | éﬁ4h¥cn@9?éﬁt5@,bt97¥ﬁ®md)ﬁcl)126, B7, MUC1, MUC2, MUC3, MUC4, Ia,
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 MADb 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
MAb reactive with CD4, CD5, CD8, CD14, CD15, CD19, CD20, CD21, CD22,
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As described herein the present invention particularly enconpasses a net hod
of treating a B-cell |ynphoma or | eukem a or an autoi mmune di sease in a
subj ect worgpHeEs2Ng admi nistering to a subject a therapeurctaiBog/oedfsfecti ve
anount of an antibody fusion protein or fragnent thereof conprising at

| east two a@bR23.COPRSMAH3HrCIP34gaBA%.sCDENe CEFNLoICR46e (IDES eCiD54,nUBMA4j on or

conprisin e n (e | r t. the f o esent
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CD54, CD74, foppelteddmapharngreutivaity accpptebie veliisde, Theauibods fusieiarotin itsehid

HLA- DR, tenascin - 1 ne ncogene prgduct [ .a
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Thi s t her apgidh oie tRi4pRdti€ agent t dhaitibbéy serppireieaidetlessithétapdutc ageritantat rati on
to the subject concurrently or sequentially of a therapeutically effective

amount of abe p egibinatipr of differsyé trcited aggatitor copbmatigneel the seme pggiacedt i cal |y
accept abl e 1-Cl: ' . tic agept.. Ly

vt ofoxi ¢ e dilerARERbRuIRRCIRE IR | | PARD colmphaPictrlien
phot oact i veinvlgtioapsut insethgk of diegnesing aiiBeell ilpnphdner eofleukefndr mibadubjdei N a

pharmaceutical |l y.acceptabl e vehicle . Further, the anti body fusion proteins
an be adm HIUPIEAE g ©tie THRdIENH § A OHq detidag hymaps o
therapeuti cabhstiefdnaClonyRAnRAOMA, saéh & HOR! %ﬁ@,%bﬁts‘}%ﬂiﬂégﬁg@, .aQﬂéﬁ%kt?er&g at

| east one MAb bound to at |east one therapeutic agent, rein said
conponent oforjigate corhprising ap asfi-€ 12201 MAboempirageant dher¢afagt anomgibbdirsianed,

chinmeric, human or. nuri far n- hunan_subj ect s) . selected fromthe
group consi By Ot a§meﬁﬁglegeé’gc9tf iqgee Pﬁﬁffiq’ﬁ 1%58&1:%?% )b@f@\,bto é%‘ii’m%ﬁf? %fcp19,
CD20, CD21, |egk¥idia celld wieriS RS 8@2 CDRETVIGB0sH RAaent Kot orCiadibodyCRdon CD37,

CD38, CD40, CD40L, CD46, CD52, CDB4, CD74, CDBO, CD126, B7, MICL, MUC2,
MUC3, MUCA, DIofein ppfiagmenttherepq js tomnd tq alnlgast jone dingepstic pgeaw, fommulsieddgene,

oncogene pr -H@i t-her. . ] i . :
phar maceut i g% fﬁ%%}ceélggaelgﬂt%g%é \%e Ai C lé.ﬁ%?gg@n%l?%@g@%%éﬁgﬁé %rs (gjtbg? %erle%néel f
can be conj 2gat eDefinitionsher apeuti ¢ agent and thus provides a vehicle to
attach nore tha ne t her.apeuti.c, agent to an anti body. coppo t .and these
t her apeuti c agenf%&ezﬁscrwgogﬁ?&)ﬁkoﬁ’gﬁwwOEFGF‘_P%P@MSXQ%‘E‘{I@%g‘ﬁg’d@ms or
conbi nat i ongefmfitiéienrs f&i&ﬁ@@?a%ilit%%ﬁ%erﬁ%&iﬂ@oﬁh& pRE&AtnIBsRPeUL i C

e

radi oactive | abels. Al so enconpasse pr esent
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
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invention is a method of diagnosing a B-cell |ynphoma or |leukema in a
subj ect conprising admnistering to the subject, such as a manmal ,

i ncl udi ngwbwamess2and domestic and conpani on pets, such a®PCaaEB3/00@EES,
rabbits, guinea pigs, a diagnostic conjugate conprising an anti-CD20 MAb
or fragment heavsr easfabler regipns nare papedters byna. peptiseelinkesr (“seBygpeteing heambf  of

t he present _j. ti t. hin h homa_ o l.eukem a cel.|l .. wherein
the ant - coRttRD o iiballs" (sl Bab S, RIRECRAA rer RO plfic e
fragment thhysoevarlablehogionl to at | east one diagnostic agent, fornulated in a

pharmaceutical ly acceptabl e vehicle, The useful diagnostic agents are
descri bed herein?A m e tif gprerally amentige antihogy véwch: is ot eengaies to nunber

of ternms ar : he | {.ow f 4,008, V) hlitate
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refers to apfavides| effegtdn functéons, rsathuraal ¢omplanentr fixatignoand XIDEQ ntibodyral

o1 ecule ( adgpende o PRy Gk sehocig Bl Sty bA ey pauig i gell
speci fical | yspi NioR@herd9 Is PossHe Mt IHIFROH RO Aot RIGEEE For {Hegaggﬁt‘ib

antibody fragment. An antibody fragnent is a portion of an anti y such as
F(ab')2, F(&biction Fawith otiegbme¢hanisgisFyucdnds taheptdsik econReganth py. oNaked

structure, an.antibo f ragnmen inds with the s antigen.that js
recogni zed B’Srl/][ﬂ%oﬁ 5 lﬁglég? bgﬁ} PB%’&GPQF@&MQ}?MP]@ ﬂﬁi@gﬁf’?’-ascﬁﬁ]é ar?o?‘f‘tﬁtaflbnal
anti body fr agoRbinabi agisodies, Bueasedhirh &g hGmakiRaor hiRnt@FiBddieant i body
fragnent"” al so includes any synthetic or genetically .en%'i‘ neered protein
that acts |ike MBEMMI%WW@@H@@%N%@WW@&% egeiabls form a

lex. F ! . i i ' !
conbi ot ng S8 T in L bBAMLh BRRF Rl iy KRR SO S S A BORBAL S,
of the vari datiedrfem onsspeties,yeefombiyya rodadt ahiilgdly, whidé tie,coneaamdinantofsi ngl e

chai n pol ypeptid | ecul.es in which light and 20 W) 03/068821
PCT/ GBO3/ oo@@@fmﬁ%&?ova‘flf éﬁ_ﬁ%ﬂ@%&%ﬁ&%@ ag’b‘ﬁﬁé@f“é'%?%{y For NelpEnaE | i nker
("scFv prot ghflzations?id cofbiitt MBnalr &P e &iﬂ?&ic‘%ﬁ'tibéd}pﬁ%fbé Hér'?&d%o_n% tamno

acid residues that mmc the hypervariable region. naked anti body is
general | y anf ethei speciansidhoasys ashprdog. s not conjugated to a therapeutic
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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 et al., Nature 368:856 (1994), and Taylor et 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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dependent cell cytotoxicity), which set nechanisns into action that may
result in cell lysis. However, it is possible that the Fc portion is not
requi red worospbssenpeutic function , with other nechani snmPCTAIBIN/ OGBS

apoptosis, comng into play. Naked antibodies include both poalyclonal and
nonocl onal véuich dyo¥hewn intde ael }Seﬁaﬁr@Wﬁ?i’l\’l@éﬁf@ﬁbi@h@htj\f“ﬁﬁ?i3ﬁgi§§é§,‘53such as
chineric, 4 or .huma i beS;: J ] i y
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from enbryGpigats treMheR rdvidw 86 e ENRnSANNAIChiswell gokedr Obmidaghi ons of the
endogenous heavy chain and light chain loci. The transgenic mce can

synt hesi ze SueturabBiolagyd}:8864spHIP?D- f or human antigens, and the nice can
be used to prodyge hu I - I [ or

obt ai ni ng hurranﬁ%?%o %%é)gﬁ%b%%qtls?)g’g%lgéﬁ%ﬂggﬁzygwg?% ese(:dr\iﬁtl:c)él 'f)syefeGr een et
al ., Nat uresCemett. NJs. 336(,5994)d 5,22MPET, gvhixth at incotgaratedin3bdr B8Bety1994), and
Taylor et al.,, Int. Immun. 6:579 (1994). A fully human anti body al so can
be  constr ude®®s§- genetic or chronobsonml transfection nethods, as well as

phage display teg wis%fm&&mpééﬂ%%is%%i@@%@%&elymi ch are
known in the art. nple, MCafferty et al., Nature 3487 552- 553

(1990) for doneurpentlyuos tsequentidllytwithaan anitbotp toéety aneprivgatpddn es aptthodgof in
vitro, from . nogl.Qbul i n vari,abl e damai n ne_ repert.oi .

uni muni zecfnﬂ‘t?ggu?"g? gﬁ‘tﬂjoaﬂiogam{ 88%%9%‘889 > Yrt %"%%3 m\e/I§T ?ena 1?1356 O&Iﬁ?}géﬂgenes are
cl oned i n- fyaRedtHra dchRe ExampRk Of thefapeutic 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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m nor coat protein gene of a filanentous bacteriophage, and displayed as
functional antibody fragnents on the surface of the phage particle.

Because tweo oBiobsserent ous particle contains a single-straneea/dgddoespy of
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{ d t t f ] t
agents are St BupReReiaei e Bl ROy kY S ok bt Eonanci ng
agents for G4&ay, FWuﬂﬁgnéﬂh967@S@mW@Wd et e, ‘BRdiSof Fapgr quﬁafo_&pggg%ynds

0

In order to Ioad an anti body onent with radioactive netals
par amagnet i d e &ae chal atﬁ%y"hﬁé Cﬁ@é edmith nen-radieactive metals S@plraéawg‘andsa,vi ng a

22 WD 03/ 06 i.ch t
ol Vipl et o e gt BaRe @MR] Snen WL AMLA WG BbBRAE o Bhe Lo be
a pol yner suclention. aMpalogyalii dhe]atep@hqlsamam HOTAQand TREA e bf ¥tvwines

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

223Ra 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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or derivatizable chain having pendant groups to which can be bound

chel ating groups such as, e.g., ethylenediam netetraacetic acid (EDTA),

di et hyl erworosaessaepent aacetic acid (DTPA), porphyrins, p@®CyasBomesssscr own
et hers, bis-thiosen carbazones, polyoxinmes, and |ike groups known to be
useful for Ieﬁubtq@m#}ﬁmﬁéts a@ﬂénlaane@rSaSéclt@gweeasaldtp lteh“@Pp@b linkedit@’i ens

usi ng standard ﬁ rT]asternJ[S The chelate is normally linked to the antibody
by a group {,ﬁg}ﬂg B85 f ormati on of a bond to the nolecule with nininal

| oss of i mMunor eackbothbiyard hestihdy Bedny packaegaicl o2 Buledgstits cellnhacomaingr 0Ss-

| i nki ng. other, nore unusual, methods and_reagents for conjugating chel ates
to anti bodmélser BICEOTHNE YOk OF CIReSSL0n, VepigF. eﬁhlsaerglz&isoalsglu%s thasimplagiotic

entitled "Agf tlcggl@égg%gﬁﬁs an irRY&He ARKAY. that ha rg’gﬁ'&l Hirgcl osure of

which is |ncorpo ate reinin its-entirety by refere Particularly
useful met abagihelrat to cootahi thationed geneCsl) udthe Zhrdmmmmb oD‘g"cEMmmwf th¢ Bostononet hyl

and cycl ohexy| an Io , ,used wi th diagnost 0 n t he gener al

ener gy rangéelL?r a‘ﬁhﬁﬁfd’eu%\/% Eagif’rfg%mi} gy h osigeil% myqon 021?56201 64Cu
18F "' 1In 67?&11@@@@2/09&1‘11 Can%NSTﬁoelléJa@weh%s"@bhlﬂe'éQ HaRsRE m&@r(om*) &ilsagi ng.
The sane chel ates, when conplexed w th non-radi oactive métals, such as
manganese, hybmimnmntlldmwmdmhm maremabiaf host £l useRil fonmpresmggmtdmdmg Wi th

t he anti bodi sof t he. invention. rocycl, ¢ chelates suc A, DOTA,
and TETA ar Toyreietgy pet I et RGOl G Pfn s ede R el

particul arl yinWHAR.C8QiRIbdEd indW® (063968 AD Uihich pidditdsD t2R00goRAR6LRe
respectively. ‘Such netal -chel ate conpl exes can be mde very stabl e by
tailoring tFReombigntprogein as qomparask ta|copyentipnal meamamalanicel lingh gushase chel at es
such as mm Y whipsh f i ndi ng
nucl i des, gﬁﬁf &S;%%ﬁaﬁgé’t%l are %eglcr:lglr?gassg&gﬁ%ﬁ%%?g&i nve%? %tr}fbi

I Munocon] ugﬁidﬁiddslnﬁnmrsbrst@ata@e pdrtiedargntisefid dyr makipoiglythumantndbodieser apeutl c

or diagnostic agent. The diggnostic_.agent .can camprise a radj oactj ve. or
non-r adi oacti ve IAéb‘ﬁF’ Sre%?"tertﬁg? ﬂ%@%&ﬁ(ﬁﬂﬁﬁ—‘ﬁﬂ%? recqgrrantly rpé%dé‘ﬁ%ce
| magi ng,  copg %&9 @o%rbym%meﬁ tHEIPHIY of AERarhBer aﬁﬁeraﬁ%iﬂgy@cﬂa@fbel can

be a gamma-, eta-, a- Auger el ectron-, or positron-emtting isotope.
An expr essi entibaekyt @ anttb0éy ﬁmmmtl ssguknts W:lthrthel wingepraliffensat spcatﬁcntyseax@r essed

cortain v oguist ob g are eSS H ARRAR A fol FURAT b By R B! ©

pronoters, tisisiigrotdetad to@ sAipldMAtid3h Ob&HHdpe; H@T/r@@%l@ﬁkﬁﬁﬁfalehe @Wa@éx@ oy

el enents and enhancers. Such a gene is sald to be "operably linked to" the
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 enents. A reconbi nant host nmay be any prokaryotic or
eukaryotic cell that contains either a cloning vector or expression

vect or. TWD3messe al so i ncl udes t hose prokaryotic or euk&CyatBos/oesEl s, as
wel | as an transgenic animal, that have been genetically engineered to
cont ai n t he("antibaexrteen psipn| protefe).c h@mﬁlﬁ“gﬂo’@’éﬁ‘@ﬁ@f’é?s fHebgysleasecel | or
cells of t t i | ian host cells include nyel oma
cells, suc ag S@?%L@glaﬁgé&lgﬁﬁ célls, as well as Chinese Hanster
Ovary (CHO cel | A multisgecifdaintbed i ah amétsdsticht chdbind shnmieheaslyhogt leas |
useful for expressi ng[ anttigfdi es. Also partigul arly useful ,&Bgex ress mAbs
and ot her fi taigelsthatarmel different simeRise, e two Giigrentsiopigess, HefELay in wo
0063403 A2, ' 00205l Lpadnt otein as
conpar ed toep‘é‘ééh%t?@%%ﬁft@%%f cl)an (?{ee?lla'qld}i&r)lg'{‘sra antg%egl%‘?ggl@@&od?{e% Ver o,

Hel a, BHK aspdciBERy woeld bd fone $B-cebp deicl) myelaids geasnm- savidmadss-cell 4rttigan onodi f i ed

i mmune system are particularly u ul for.making fully human. anti bodies. As
used her ei nePLORE P%F%WF‘E%@/ C‘P‘agifbf)ﬁ) ?)ﬁ’tﬁeé‘?nﬁaﬁl g Oﬂléﬁ%f‘?ﬁ'?%%‘?ngmﬁ’produced
anti gen- bi ngichgs 0p2eceDa 9l cpphi chd, Wh4s, CRueHRA-bReCParEMOIC 19bAd er ent

single-chain anti bodé or antibody fragnment segnents wi th the sane or
di fferent sPB2Rbnhd-eéllss Muldispecifivk mgltivetenbardipodies areeconsigictribgheve mere

i ndi cates how nmany. ki ndi.n r or. sites the.. ' j 0, a

Simgl o anti GeRoBy adiroe: e G oiRhinRsh &t pPaigel BeRcy i Rffvlre

mut | i val ent djaJdisy, Mhkiel onalbaiitie sife redrgs with bhoshtiget ahd thetitdr &vith theathsr t hat it
can take advantage of nultiple interactions in binding to an antigen, thus
i ncreasi ng @WHEeRBvidity of binding to the antigen. Specificity indicates
how many antigen 4t | ; Lol e to bind,
i.e., nonospeci f;ﬁ;bb%pg?lgfﬁggﬁlﬁ;i‘dﬁgta?%@%ﬂg@??ﬁ?é&?%?g%@%@%@s@o"I’U\?%)ng t hese
def i ni t i onstargetsnwhich ate @itifférontystruetucy. Bispacifig @ntibalidsi (beA®rind bispeafise it has

two bi ndi ng ar, ut is ospecifjc because_ it binds tp. qne i tope.
Vonospect f iy dgmeRa(oR a0l thre ot et one srndet Lo Rogne: Bt g si te
for an epi L,ops18WB-Q8l YT-BiIN dsyid NpRERa-SBhd PRE-cell AhtigenpdTRbRo® #hdalpody with
two binding site reactive with the sanme antigen. The fusion protein may
conpri se a kasighe other piypthat spesifiseliebinds o aigrgeiabld comjugete thajlbears peci fi ¢

conbi nation,of different antibody, t.S:Qf, | pl: i.es of the
sane anti boglfra@ 8 co?\recﬁ%gno%ﬁcea%e gl{si ﬁo%aglggg&;ﬁ#eglnﬁgyfu %de, llto?éélﬁsa(%ﬁ@ ecorrpri se an
anti body or pduéddhisi@iolktdlgneigineaiish. dntone faRe thid speafRusiory@igh &s of

t herapeutic agents suitable fqr such fusion _frot_ei n 'rigf(:l ude

i munonodul BE8pQlentGansistipg of. FhsHanBlgw seFyW }U%FIB&leg’F g HieOLNE t oxins 24

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
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WO 03/ 068821 PCT/ GB03/ 00665 ("antibody-toxin fusion protein”). One
preferred toxin conprises a ribonuclease (RNase), preferably a reconbi nant
RNase. A woloBioegseci fic anti body is an anti body that can biPaa/GBoatbdsaneous! y
to at least two targets that are of different structure, e.g., two

di fferent anlsp inohuledasgrasubhaman primaiss segbeas reonkeyfe Inamsefaned gen, or a

hapt en and/ Q#Pg&&{%gf%}?g&n&ql&p&h%ﬁs @ggr?% cificity would be for a

B-cel |, ceéll antigen or epitope.

Anot her specrfr city could be to a different antigen on the sanme cell type,
such as CD2Q, CD19, CD21, CD23, CD46, CD8Q, HLA-DR, CD74, MJC1l, and CD22
on B-cells. 3Mul t PEeparation of MempelonalhntibgdiesjneludingChimeries Humanizedhat have

nore than and the binding sites are of different
speci fici tygﬂﬁ}ﬂhﬂigjlkﬂg lﬁ%)&lgs di abody, where one binding site reacts with

one antigen and Mmoolbhﬂrantxbdsd:est(ﬂtéAbst)lamahmdsgegmus paplhliatigecf ditibodies tdbody i s
an anti body that |rrult ousl tar ts whi are of

an bi nd Ih cng'l
di fferent sﬁpa%tcat%eam@egﬁeiﬂﬁaeﬂ r@ES? % 215 YRR ?J‘?tbgﬁgk’i RE SIent i body
fragments (Qﬁfsitthstbaarﬁy@ﬁe dfRpt of?ﬁﬁaﬁt'i%&ﬂchﬁtenﬁﬁﬁﬁ{ fR&RIE MoRbdstm t 0, for

exanple, a B-cell, T-cell, 'nyeloid asma-, and mast-cell antigen or
epi t ope and araatbodmaespe@rf@ aotigens maasnbe Malnebucmﬁihoés knoviyi tedboseskidlet am get abl e

conj ugate that bears;a tic ostr a

bi speci fic ﬂt?sﬁfg e6rSF g %iﬁeﬁi B%&Sg PR STV a‘b#@? |ng In
one form tbﬁazb(eaw@ttmmmrr@cmmIMMUNImp@J@NEMOL aopsdesisnp of , for
exanple, a scFv with a single binding site for one antigen and a Fab

fragment wi 8- 5@9%@(@3’@? ﬁﬁilfhb”éb therquagites “celigsndl Hrisfyemonpelontlot her form
the bi speci a{él e%'cgﬂbgéﬁ’t%lﬁfe@ bke Jg&t%ﬁgln%@e wng%%hl%t)hﬂgn gérpﬂﬁs?ﬁ Eﬁg?”p! €, an

lgGwith a ndi ng si an two-"s i ndi ng
sites for aaﬁ@gmnderifmm‘gitmlﬁreseﬁaetoﬁameddpproﬂedtmrmbmdzmvmg la@dliuﬁSsamIﬂe

reconbi nant pr ot ei 0 eci es | enentarity
det er ni ni ng“f‘%@‘fl%gleép FPo‘ﬁB ?WB%%&F%@PE E’é’:lto‘t %Sn‘glF rred from
heavy and | h@%ﬁoﬂ@ééll@% ﬁroﬁﬂ@é‘ Hy%rlﬁgmﬁQ@ﬁﬁing(tﬁé hARRIoRRE, RREGAESsitive

i mmunogl obul'i'n into a dog or cat, respectively, inmunogl obu |n vari abl e
domai n. Dormkmﬁ-‘cthhmm(hlct: Aatihediss tathgentgingeulsirigg che dendsdhageaducat t | e,

sheep, 998 Sy AR e AHB0ER ADP RV RS SRR el
i nclude ani mal s hgpbs @& heaidated Aebpuriied ffvn hgtridoyhadiftires 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 mouse 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 WD 03/068821 PCT/ GB03/ 00665 al so included, as are
subhurman woiogmesss1 such as nonkeys. In a preferred enbodi PEMGRIAOOGSTPaNi on
animal is a dog or a cat. 3. Preparation of Monoclonal Antjbodies including
Chi neri c, Hem‘rgnnzlquy eovepomenta Aetisel iflgariruaanized seqneplanal apihasisgiobiatesnbs) ar e
a honogene | i . i I : I I and the
ant i body cg)l(r#prr'l Rég’g&%% §/)ngﬁéat?€%’&et9§% %ﬁ?@%ﬁ%ﬁ%ﬁﬁaﬁ‘gﬁiﬁ’%ﬁg% "nds to onl y
one epitope on dhenari teghniqoesdot eoninp antrine Rademnbglobulircmiable dontaidscale es t o

St Seo, FSIIBRABT CrarRIp B ERRPIGH IS & AP e oo N A S#75) . and
Col i t . : :
| gan, ' Sty8) R onoS BN iRBEIERGh B bl Gl Cchligubpges

2.5.1- 2.6. ohn ey”& Sons 1 "Col i gan"|] riefly,
nmonocl onal foreunstroctingschoaeridmmtibbdies are aveblyknominde those ofikilé innihe arta Asemposi t i on
conpri sing an n{igen, verifyin _ nce Q nt i.bod roducti on by
renovi ng a %@WH%’ LS‘%& eé,a\[’ Eﬁ%f'ﬁ’g} '{] %@Dé§§§e§e$ﬁg%€?%ﬁﬁy§¥?%ﬁ%yt es,
fusing the 1§-J &Iﬁﬁi@&q}g&%ﬁ@ﬁihg DNW 8l R8Fces 8hdidcOn® VO AHE & MibBlaiirag.2 ¢l oni ng
t he hybri domas, selecting poSitive "~ clones which produce antibodies to the
ant i gen, cuhénviclongl arhibody caanentiiCiaR2 pitibddy evithaetpaotivk lemdno tunklgéht i gen, and
isolating the anti bodies fromthe hybridoma cultures. \ps can be i sol ated
and puri f | SQUSRRFPEORAPRIGHE: ghnswlag@aﬂsp aﬁow‘i@wﬂwd NAB? SEIERSP PS hed
t echni ques. i {4l chnj L I nl v &Rl AgLarhy W th
Prot ei n- A é%%ﬁg'?(l)lggpé@l %%éﬁ@%ﬁ@ﬁ?@%%&?g%y Pésg%cél Vlglg n- ex cﬁ"rz‘ae%ge
gh r9 o} Tat2 ogr aétbh%mdﬁeﬁg hﬁm%ni_eefdallmmf ,arefﬁelsd':lg%ﬂ, ﬁ}r epagss, . ancli&ez al, N?tugmfj pa% es
.9.1-2.9.3, SO e Baines et al., rific 0 mruno bul i n
(190~ i n e OB PRRitmen dre/aeeesy s (A, bagesh ol d042ere Humna
Press, 1nc.)s59923, ﬁlggﬁ ECaltl&r )l Ao N&R £LASLTUSNEI: 088 EDobY Shhdhu,

i mmunogen, the ant ies can be sequenced and subsequent|y prepared by
r econbi nantCrie ®awiRjatesh. 1Huddh(1292), aml Singer et hi.nk dinman.i oA 2344rliP9 e

anti bodies a nii body fragnents. ar.e |1 _known to those skilled in the
art. For exX& Pgw}lﬁgﬁ%%?@%gﬁ%r%ﬁ%rl’glr\é\%ﬁ?’ic%odi es are produced by
transferring m%@hﬁ@%'&%ﬁﬁﬁﬁr&@hﬁﬁﬁnﬂ?mmﬁﬂt@d’iﬁaiflsfmﬁ‘rvbﬁ@w and | i ght

vari abl e chains of the nouse inmunogl obulin into a human vari abl e domai n,
and then, 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 mutagenesis 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 WO 03/068821 PCT/ GB03/ 00665 use of anti body
conponentwodaéssed from humani zed nonocl onal anti bodi es olpeiraiBes/oogsst ent i al
probl ens associated with the i m‘runogem city of murine constant regions.
Gener al t echifeciuess ¢ wgher|dess ol lawer #HEnibnMdhagios kumitagenssisaSeefodonai ns ar e

descri bed, f he publication of Olandi et al., Proc. Nat'l

Acad. Sci . %@ﬁ%g}@g@%%‘(}g%) which is incorporated by reference in its
entirety. Techni gueter hethod fu praducing g aatibodiés of i predeathingentidnes Wel | known
to those of skill in the art. As an_ exanple, Leun(g et al., Hybridoma

13: 469 ( 199850duchiondn thsaniloaf transgere BM%F&%& 86 8. C maﬁeAaBWhéfan:FnCm ng DNA
sequences e Ky qyad y, an
anti - CD22 aﬁ‘?’%bﬁg,ﬁ\?ﬁ{% lr%ysgbg\cétdlli\%e %frgr%zi@é(o Ighﬁl qt{%ﬂ‘% Eﬁt{ﬁgrgg?on

domai ns. Thilginentitdty by rafereades GworloMAdesstiues amlpﬂeparbdi dhichagueinges of t he
LL2 light and heav n variabl e regi.ons, VI resp

Techni ques r‘?SB?Cuff?%dﬁmﬁgmfﬁﬁrﬁnﬁ%ciin%?_gém@%g@gmﬁ&? g@% F"é‘s by
Jones et al The NMAIGmeB&lare eidded ﬁ@@@ges@oﬁ%@é@ﬂﬂvﬁ&h &dpntain Mok dth&red32: 323
(1988) Ver hoeyen et al ., Science 9: 34 (1988), Carter et al., Proc.
Nat'| Acad. s@pienceliisa lsprefet@ﬁ'allylesgtzysed Samdinmary epithelialRells. Biamgeh. 12: 437
(1992), and.Si r et al (1993 each of whigh is
her eby i ncol Btia: e i Rl om0 B rask bl (b ) 8 S sy

protein that:ownraeﬂog@bhmgé&fer iRkhéep Jﬂ%ﬁ)‘ o bbulif 6énétinddhd ASusseydRld ved from

one species of animal, such as aro anti body, while the reéenai nder of
t he anti bodyraigh gend. Sreferably, therimsartedStagmentde flailees] oni its 3’ digteibyawghatom a human

anti body. Accordingl i meric nmonocl.onal antibody ,can

uman 74 b S ke R TR ER g R, et Thisd e pot b Rratin
domai ns  of sidigndehing@iptGtdWilying $dquetes. oThedBXbesélbih tak@ttk aldrrinjdeiid into
Specifically, nouse CDRs_ _are transferred fron1heavy and |ight variable

chai ns of t e meupstel ohfailizpdomammelian pggs, wWhish atsrthem el anted inja eamrés dorral ns
of a human I i S %

of ten resul ?gaﬁéﬂg&}tgﬁlﬁj%ltéﬁgﬁg%?&%@g%ﬁ%%sg rglqri])l'tﬁi a#?llteosc{k Y, agdl tional
nodi fi cati othenprefehceel bodyransgends by Nodtherrt analysist i erdbhﬁrcrhe a;utubadiy ®fe nity

of the nmurine ant, bo Thi be acco Ilshed by the repl acenent of one
o e o RSttt Py o dihF e e Pes P Pt eH CORSIFICaH i (36 satne

count er part gef, OM(ﬂRtfﬁJnE‘trﬁlﬁbgeﬁa@tférﬁﬂgéhstaﬁﬁ&zeg%ﬁﬁ% PREeSRAMd %Mbﬂegngt)fi nity to
its epitope. See, for exa et al., "Biotechnology 9:266 (1991)

L Vir hooy i atibeds g BEPOCEABON 1598 Ha0doegpmumological Methods known i
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
MADbs for combination therapy with humanized, chimeric or human anti-CD20
antibodies, can be obtained from 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 that a | ower dose
of anti boap oamgssbe as 27 WO 03/ 068821 PCT/ GB03/ 00665 ef f @cricB»3mased hi gher
dose of a lower affinity MAb prior to nutagenesis. See for exanple,
WD0029584 Aknsure tliet transgehio dnitoare sepable o ingoduringarieiasel tepsrtoitestife pr esent

i nvention is_.by.. oducti.on in the.mlk of . .transgeni.c |ivestock. See, e.g.,
Col man, A, ,ané%%‘ﬁg_ﬁfr‘g%%mnwané’??ﬁiﬂg fighhiglie s b8 MREpet 557 550,
bot h of whiigly 188 Srouls QnbRAtTaL ik Accohlptisliedaintal sipimiserodess Begitaag witho DNA

constructs are prepared which contain, respectively, DNA segnents encodi ng

pai red i mmtho&irmstion af yeestaptifigial dbreypesosteai K4Cs) qqméaimme%fgrbé%ta@ hg@&-c| oned

i nto expressi,on. vect Q i .a] r Y C E
preferenti a‘ﬁl&%ﬂk%%ls‘é% | 1863%%@3}’ g%ﬁlﬁlgﬁggﬁgg%tf%é %%%ae%ﬁl} {e}fggﬂ :is?lcl ude,
but are notappid¥ithe@lyt DMbineiFel BAE donstactiah Biduirechmmeslogowheamidastinrofgenes,

the cow a-lactoglobulin gene, .the sheep. (3-1actogl obulin gene and the
nmouse whey Q¥Etlappipg Hegmentyaribe ippwpaglabulin logiy dhefwea M/des, OR&EORIAAMES 1 anked

on LS 3 RN AA8NAHSI OR00 B RRIHENERR IO R P HIRRNARBRELEE Oene.

Thi s provi adenyl ation transcript-stabilizing sequences.
The expr essinttnmivassefisiea of YA\ G-oentainegt yedstispharoblediewph ommsé einbxyonicerti | i zed,

manmal i an eggs, ich are then inplanted,into the uterus of eci pi ent

f emal e and ‘?‘PG&!&% éf;IBb‘aB%‘Pé{éE‘. cehqlores ge then mﬂ%@“{ﬁ“%&éﬂ@ e Q%sé’@ﬁ% f or
the presencReRftifdQthiinthiARNE AR ScR¥nadaut el AbAta/sdnSmitlthe TAtEIhrdph t he

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

concur r ent | their gemlinesmdare bred withvhick de¢ficient in syvsie mtbofE Peadstions anal yzed

for the pregence and functional.i f _the .anti r.anki . gnment
usi ng st anglg’FeS&lPﬁﬁlﬂ%%’foo é%qmcn%qa%dgnicr?g\?\aﬁmlggme?%%gyag?}e?&%%%g%% cglgy can be
purified fr@goteeconthikingshdBubirrligarctaindsdiodeatbyyovgenywhitingrodade A ful |y

human anti body of the present invention, i.e., human anti-CD20 MAbs or
ot her humanhypan BwdPdiss nsigaensEtodMMUNEINon. antj - CD 19, anti-CD23, or

anti-CD21 - MADS et RSB AU kR0 i WhdoBi U RIS AR Sude Bk OF hurman
anti-CD20 antibodies, can be obtadl ne 1gro a transgeni ¢ non- human ani nal .
See, e.g., feodbinantahAbd whiciNadveraddiGena ysteine feSidudsss -t ey LOBTInk 8. Pat ent

No. 5, 633, 425, jch are incorporated,in.their entirety_.by. reference. For
exanpl e, a HWE ?ﬂﬂ‘ﬁw WWEMPWPBHISP%YQW«:gefe’reagis%@qeéﬁ%{@é
possessi Ng PIERNELEONRI1 9L 203, | 9587, . AnbBiRr approach is to engineer recombinant

fusion proteins linking two or more different single-chain antibody or antibody fragment

3=

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 i)roduced 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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nouse hunoral inmmune systemis humani zed by inactivating the endogenous

i munogl obul i n genes and i ntroduci ng human i mmunogl obulin |loci. The human

i mmunogl owolo3nedseri are exceedi ngly conpl ex and conpri se &CIragRpa/00issber of
di screte segnents which together occupy al nost 0.2% of the human genone. To
28 WD 03/ 06821, seMr4sCRGSS0@asEcts 'élﬂscl?\aotthmctonstaat’ns:gimiafﬂnﬁ hmvyswlminnababl e of

Reavy- and P gi-corn Rapedt Shedaiel e i ERbe Seebtls hetasHtnone, i <

i s acconplighed of heAighk B8R %ﬁmﬂftﬁlﬁ%ﬁﬁaﬂ%@d ARy WA Bropha% HnR&mat i on of
yeast artificial chronosonmes (YACs) contalnlngwflt human hea

| i ght - chai nseijwmgaougcotsatyi for tisdn-framegronndation of thethegis @hauroEd toghe Veear@h

oo nat | RO GuRRrLiay Vi adhERs wienR leicesor ThOPY Rl o T

YACs, one cQubdihp ltlﬁhgscFifhﬁthBﬁﬁgélte@hﬁé A stafitl véfor wiﬁalm@gtaammquehee
Ilght chain loci, are introduced separately into mce via fusion of

YAC- cont ai rénegdipe se CHpidemsh1. abhegesglting wﬁw@bwmll%excg&eé ap¢ Hpated
Enb t
ryoni c Sxﬁ ap) §elc}5$r rgga}qfeég}ﬁgg gﬁﬁ\u& Q@@e@e%’ﬁ% | ; Ekgig:_nfg&@%, B‘L‘t’éhs@u%ﬁ% ocysts.

Resul ti ng chine Scree for ransmt the YAC

through t hgitibo@gr Thé reuldng vedter dandd uréd o transfectdmfappiopribteibpstnaetlj iehant i body
production. Breeding t transgen trai, one contai ni ng the hunman
heavy- chai naS|8d@iamawHan9a§ %%XPE%W%P#&%}SPH‘@HF\@W PPEHt - chain | oci,
creates progeny which produce human antibodies in response to

i muni zation. Further recent nethods for producing bispecific mAbs include
engi neer ed 4.r ecoPtnduztion nﬂbutihbd)cﬁragmatsaddi tional cysteine residues so

that they crossli r stron t han re..conmopn bulin
o ypes) Seas S CARInOR Famint ol e Biad BReR it SRE Lol be FERILAPL 0D
1997. Anot hefovaPRERAGEs! "th éhtl@ﬂ&!y ﬂ@@ﬁenfseﬁ@migeﬁamdmfgtp@uwﬁs Bf & fitiBsdy,i nki ng
two or nore different mgﬁgabe chai n anti body or antibody fragment segnents

with the neswbds H(zhl: Epediabi Ey.sFesnd @@bke ther antthpdyniiagmpensy Inclupytbi e
Bi ot ech. = 13, %%?m%ﬁéd 1 I8 Fﬁi%? ﬁ&ﬁ%s s hichicaRBE Iddﬁcé fdsRIfISLGS can be

produced usin ecul'ar e one |spec Ic fusion
protein is ﬂﬁheuﬁhhmlty molemﬂsansd uha @abfffraghwntsewhmhloan ba gsnﬁaxed/\by redaciagngl e

For s Secontistiis JERESH 0 Bh Hle Rl Hatgnenr> Htgielye Bt 1oebrs e bRe & i o
di val ent, CcoN&iRirh&ed usefe?Ell %gm&enc@@459@71“19@1)%%110@&5}9& AR &dsyes for
one antlgen and two scFv with two binding sites for a second
identification of monoclonal Fab” fragments with the desired specificity. The present
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 antibodies or antibody fragnents are produced in simlar
manner. R¥OmnMsssant net hods can be used to produce a var PETYGBIB/066SS|I ON
proteins. For exanple a fusion protein conprising a Fab fragnent derived
from a hundrigaedt. v actibodg fragment @DDO obtaiiadthydepsndr papmidigestion\od dulf r om a
murine anti-di DTPA can,be produced. A flexible 29 WD, 03/ 068821

PCT/ G03/ 0GBER aRigdEEs by Saoyeolgn WS £k PEplfa 28 ARPYY ARBEELHSY ant
region of tae, hERVY bE BRlyhadt clehhedThhrkddid vatt ppeito pRi@ Do i vel y, the
scFv can be ?gmnect e%@rt?ig taheccoggs‘% ant 1r egi on ol%e%t heopi ght chai n of another
humani zed drignteatyenofyddi(ap),i dthés fragnkent carslegueheradecaved esis@p yhidlaedodieg
in-frame connection of the heavy chai d tag the sckFv are, introduced into
the VL. and 28F%% wshantiosallys blogkinpereLp a&fgﬁaw@dﬁﬁ@rwrwﬁa@?ﬂm encodi ng
the scFv i i l-hﬁ;ta i e al DNA sequence
encodi ng t%(laéagﬁ% éfo‘%%fuﬁ& eQ(FSZg @%%%ésﬁ%%fﬁgﬁ%ﬁtiﬂfgt&?g exci sed and

| i gated i mMleerpativebt, an eayndasic cleagage USA fapgn pridlecatcodnagvileat K4Y r egi on of

an anti-CD20 antibqdy.. The resulting_yvector can be use o transfect an
appr opr i at draggepisagdjan Fgé@ﬁmeagéllaﬂc nﬁéﬁ:qeéppﬂgcg%!arq: %FCIEIPFCéil= é%(ﬁ?‘@gg o of the
bi speci fic V%dlﬁﬁﬁﬁrg?@ﬁﬁ’a’fbnt Nos I, O5HI645 £ 4093 147 1aRE Pfereh@3ToRhfednt | body

fragnents I ch recogni ze specific epitopes can be generated by known
t echni ques.thdhim, whidhipetntsfarageerposated ereintn thein ehiitgtienly yederencondlsd, an

ti body, , ")2, Fab' b, Fy, | $he like. Other antibod
ragnont s i NRaEoed AP e ARpms $%BPXTE HsP®s Hodismed S uni ch_can
be produced 1oy 19s)sEdelBhe el @IMEIHODS INENAOIIIOEEOUOE. BRded iE Fab'

fragments, which can be %enerat ed by reducing disulfide bridges of the
F(ab)' 2 fr ddwadanaic Prgss dP0A: andebgligapabpagss 38els2BIA apd BrifLdf-4can  be
constructed (Hus 1 G 46: 12-44- 12 t | ow rapid and
easy identifi Caﬁ%&e@{nmﬁgﬁ%ﬁ%&@@ ﬁg%ﬁ erftr%%ggﬂ%%ﬁég cé\n&ﬁﬁ lt(%Ihae&[(l%léi red a
speci fi ci t yvomplem@tiasgnikterminngntepmn (EDR)NMPaCBRYs asdgnitibEtheandaldat i body
fragments. A single chai.n Fv.nolecule (s¢cFv) conprises,.a VL dqomain and a VH
dommi n.  THESIOR CARR 2R}POGY AT HCOMPTRINMATY 11 Bt)f‘f"BFngOathF SPigaRe tsi“ﬂm'%esi te.

These two dopBLdSbindd sad ¥ biREVatYShen e edt bpiﬁ%dfaﬁyu@re%m.!&&pmi or (L). A
scFv nolecule 1s denoted as either VL-L-VH if the VL domain is the

N-t ermi nal g@PR iskomttimeorferedtesuhypervariakls regidi LA Veriable ragionddnguises n i s
the N-term tﬂfaele CEBI"{; dBR E)Qpe[idse(s: cFaYn l%oéb(%zﬁgclefby c':\(/)%tstrr]t?c(gl%gfg%rrles 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 ez 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 e 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 Raag and M

Whi t | ow, WBingbss21 Chain Figs." FASEB Vol 9:73-80 (1995) amdTRHA3/08i66d and
B.W Wal ker, "Single Chain Antibody Variable Regions," TIBTECH Vol 9:
132-137 (1981). ‘Mukispecifi¢ andmudtivalens antibodiesr at ed herein by reference. An

ti body f . d b t epl vt i. d i.s of the full
Mength ant | body. obS B-CREPLBRRES, el 8 ffenink B i ifterdt he ona
codi ng for §heeificids ¥ @310 6GBRMtRRTthéBRB/1AEHR] héreRd BRIMIso W mady dsbody

fragment can be obtained by pepsin or papain digestion of full |ength
ant i bodi es ®ltispesiBeentdhedics teantpising atdgasieongrhinding site tamGIBYpifopaghent can

be produced j . i I i in to.provide a 5S
Fragment - deftash o6 BEkhS of FRURAY Bl SRS SER off ChPSERalhet ffiehh o 2

thi ol reducampmuhgeakit aribddep(doapaiking naultiple biidig Gied tptht eimé Bsitapelok hy dr yl
groups resulting from cleavage of disulfide |inkages, to &{Ioduce 3.5S Fab’
monoval ent #tigghk Yltivalent rgsh bindiwp protains aredesetbed 16 USArageNesi ng papai n
produces t E Ak t: Gl Lec . These
e R D o R i

4,036, 945 and 4, BRdpkdent andntiaf moedees bispetifad aeitbody heardibndy fihgméntpat ent s
are incorpoyated herein.in their entireties by reference. Also, . see

N sonof - ot haing atFeshe BBt il b Frgue Shumer il ochem 9
731 119 (1R5Qonc GHRE BRI re@ion that By EEEREPGinkiNa ENEXMR . THo Page 422
(Academ c Pr essn§967)_, ahr%trg:%[ ?ggngba_t 1pages n2.. 8.1-2.8. %ﬁ%‘%\%z. 10.-2.10. 4.
Anot her f or frgstabiecemivgatoenmptisaydreaitien poraopwhich ¢empuiskisig beass atleast ngé e

varable " egiobs B kP GRS b koo PR KR ATRRERRL B ur 0”0 1 e

epi tope to mhiedyfifagmennt i body binds and is nore variable than the rest of
the variable region., Accordingly, a CDRis saonetines referred to_as
hypervari abl e redi GHeyQTyerombiagt meodscap Sepredde prodpgs wpeeifirgntitodiespept i des

can be obt aﬁﬂlﬁﬂati@)ﬂdfﬁ&?ﬁé%&sid@&nggci‘?&)v@.ncOdi ng the CDR of an antibody of
uc , fo

interest. S gen€es are prepare r exanple, by using the polynerase
chai n reaction tAnsmtitCR20 meltivhlentantibady & alssgiontenfplased Re pieseannt | body -

duci |ls. See. for. I Larri t. al ., Methods: .A.Co [ t
Vet hods. 1 nEDGAR s Pt A PG P sie ey S PSRBT AUTARA pul at i on
of Monocl ongist a/inh k&@Hd BSlypeptitle VRNEACRYNp P Ehhdses a RRODMEIE Bhin Fv

ENG NEERI NG
molecule covalently linked to a first immunoglobulin-like domain which preferably is

an immunoglobulin light chain variable region domain. The second polypeptide
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 (Canbri dge
University Press 1995); and Ward et al., "Genetic Manipul ation and

Expr essi owmooB/o6s8at i bodi es, " in MONOCLONAL ANTI BODI ES: PRI RCIrRIHAS/ 044D

APPLI CATIONS, Birch et al., (eds.), pages 137-185 (WIley-Liss, Inc. 1995).
Q her met hods of A@p@awmbocfampnwf presenidiventions spaCBR0 bispedifihddvalerthai ns t o

form nonoval ent.. | i - .chain.fragnments,. further cl eavage . of fragnents,
or ot her ekaf H ipg&glcrzl %gﬁi]\ﬁglgﬁggx';vo glﬁtﬁgﬁ?%’uf Bglpm?%’dlg§h??ﬂ§/a§9%‘8tegé‘°ﬁ's ed, so

| ong as t hecovagiiené Sormbthred bimlihdsited Wno@EWHidthave SIEMREMBPbAedrddYaddie | nt act
anti body. 31 WO 03/068821 PCT/ GB03/00665 5. Miltispecific and nultival ent
anti bodi es el which heygffininfarigdaptes thah sandey madgsanghaiieehegrio atsetice forwi t h

di fferent (£ cl ki e | ' ' .he descr i her ei n,
can al so beﬁ%gg%sfnggh&/'onﬁﬁefag%%t%&f eﬁe{cl{)afﬁgﬁggalggﬂeﬂg QD?%%E%F’ %g%ilﬁaasa@vq %@Z one

bi ndi ng si t dindingasiteRdll @pi CO2Ebiadingaitt. Teabispedifiy trivakst teg@inpiapeitng site to
anot her epi Lope on CD20 or another antigen) __and nultival ent antibodies
(conpri si ngNAA PosliersntgF iy ove sdy qoptamsdwe Ymdosmingisemere aniifadgen) .

Mul ti val ent i, i . | I: i

00/ 911 610 {Tosae oY “afiof bl g Rkl SR blcg dpttban B8 By 11 11
entirety. ThentpinetenVyidomeins fiom the dirstdesbalylwospetidfiyca shott lndelytodhe ®gt | body

fragment havi n | east bi ndi.ng reqgi t hat .specifically hinds. a
targeted c ea?mﬁarolﬁl?e @ﬁﬂ a&ﬁb°4ye g@ieqﬁﬂgg‘lé&nﬂregenﬁﬁaﬂﬂg H@ﬂtﬂ@&n&%‘elﬂa@emﬁc

speci fi cal | YgdhtdWilom &/} B0t @dth&ng Hrdk1de M@ indFNGual CRAIAS MR EORLHAAL €
conprises a_carrier_ portion which conprises or bears at |east one epitope
recogni zed BNAplapmigkin adipst ereamism gre eginesedointivdle of Vapseniajrisdtheru-twdy) or
anti body fr ' f <r€ N s.can_ he  used to produce
bi speci fic gﬁ | lgélﬁioéyﬂ%g%n%h}aérgﬁey&d‘gl}%@ é%?lrl&htag? aé'g R%tea%lg raig%"gé’ fgwgg‘éat.lenﬂﬁ

anti - CD20 nuhd mvkispedificityt daadd prodiiced bpn@pedvakipt akedatidh dffvde MpaRRE

i nvention. This m{) tival ent target binding protein is constructed by
associ at i onVgih oge Virghatn. Karexample, &rming (riyalont. ¢réspeqifis agentsthe Yorghant i de
conprises aykj ‘S| Sl T | 4 first

i munogl obuﬁlfrll?ﬁsgbg%hai n m‘?%ﬁ u?%?érgg%ke? \ﬁgd/&gagﬁglt’ %i%%‘n%gﬁgg&f‘??{%ﬁ ght
chai n vari abf éifferegi specidivitpi jnined bg psptoderithkp lof pajblcengthe mad itlxe'¥; -ahdrcond
single chain.Fv nolegcul e covalently |inked tq a seco i nogl pbul i n-11i ke
o n i RS FaB SEFr ERERaS Y dhoati B ised byhe o Riess STHACH e

used for the Vy-chain. Since the Vi and V}, domains of antibodies associate in an

anti-parallel fashion, the preferred method in this invention has the V;, domains in the

Vi -chain arranged in the reverse order of the Vi domains in the Vg-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 (V1) and V heavy-chain (Vi) domains of
two antibodies of interest are isolated using standard PCR methods. The V|, and Vg
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 Vi, 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

nol ecul es forns a target binding site, and the first and second

i mmunogl oolosfedseke donmi ns associate to forma third taPgetGHIBlGEGRg site.
A single chain Fv nolecule with the VL-L-VH configuration, wherein L is a

li nker, rrayn@lsgde iscthen olpradl intoct brsterial eryressiondiestorFollomdng paplifisatiopne
VH- L- VL fi he VL
o TG R LRI R N R TPl o o0 B

domai n of tcﬁlg mal n secon nol ecul e
associ at e t@nfaiing eset@idgtigldchuin mplecaletof intedest. d"hb Inﬂulﬂ-rlgd:(smhbn of the
first scFv and the VL donni g)zacr);‘mi(he second scFv fOCl at (ﬁ formthe
ot her t ar gelfagmeatis ybelpped in B PHG BB ISSIOETeERH 3 8‘35‘ PRMBher

embodi ment pé?%){etsgtgn REEHEMbtainBY B’%:ghtﬁsrﬁ?dtﬁ% e JR0r DitS BRiRbde Hamster byaty @Bls.

targeting eln conprising t er ol ogous pol ypepti de chai n§ associ at ed
non- coval eBisp@mﬂi@ﬁfsmmmrothlneeremrmhre@nsal straﬂar havmenf Bigbdcific siagle-chdifi nity for

one target an t d has ff|n|t rL_a.h tenth can_he nade
and attachedt Bgiﬁsﬁﬁir{’lﬁ Mﬂcot{]manpm %tﬁ?ﬁ&“%/ fl iy ﬁgc}ogﬁgﬁ{hle@reg t%nt
Preferably,; nt,‘lgﬁlﬁgl nding protein has two CD20 binding sites and one CD22

bi nding site e bispecific, trivalent targeting, a%(gnts have two
di fferent scFvs, Fmampléyabmmil% ChWTIVHrhW pi-CPgfhnepneckengl body

connect ed hort th ody and the
second scFva@’B Y Sthee ‘t‘%ﬁg? rraiﬁng&f nggn%[ Hgﬁhgﬁdf%b%dbconnect ed by a
short 1in kefetrbEbdiékeTHé’ﬁnod@sﬂ%mﬁc dfabbhies @tlmmeamndhambodmh eimdetleodelf or
generating mul tivalent, multispecific agents from VH la VL donmi.ns

provi de t hato Wﬁ@l%ﬂ%ﬂséﬂé?%@e§mﬁ’é‘§f§%ﬂ$ PitshoR thmeﬁq?lgéqtﬁr%ps§sntt§ host
organi sm ar %W% liPln%red es\ﬁﬁd Q%I?gjﬁf‘%sfdtaﬁ& tithé ﬁ%kéﬁfed é%rth@”t irely of

VL domai ns I'n suc at any agent of multivalency and
nul ti speci f desiredf lxatiomd opdintiotied ﬂtqﬁwowhamsvahmng’élsém ralypeptidé obthe

VH chain wth one For i val.ent i specific
agent, the Wé‘ﬁé‘fdn %ﬁ? W‘?: ‘?Htatﬂ%@pé’hﬂ‘?gh@ %h%é 21(’:18?6”” ee VH
domai ns, eagfui 6% H‘f% aﬁﬁﬁd ézttﬁaésmﬁé il bR RIlized pE&‘dhfdhﬁmttans &ienedk Ay pepti de
| i nkers of varia | engths, and the VL-chain w | consist of

conpl enent athe humadmaéﬂmo C]lithOdEd Irpthe sasstaf drdabodisrche thigashains coBpifBge  used
R I Y L R
domai ns i n hh@ani¥éd CDaD M4k byang ddkérrard ftdlizeévEactechaindermodnd third ‘dﬂt}rd:o mains in
the VHchain. 6. Diabodies, Triabodies and Tetrabodi es

hCD20 triabody.

The ultimate use of the bispecific 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 ef 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 ef 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 (bscAb), also called
di abodi eswoandessan be produced in mammalian cel |l s using PETEHIBIOGGGE

nmet hods. See,_ e.g., Mack et al., Proc. Natl, Acad, Sci., 92: 70Q21-7025,
1995, i ncor pyslolnBEN MEk 185t HITdNagREilnIsSefaBCe Inagie yﬁxamﬁkeﬁa t wo

si ngl e- chai f SAV i 8 §igi,NBySHINF N8y, i171Kars; U rgm 4 eegirbi nant
met hods. Thfehd@{jlulhé(ﬂ%-cﬂai%é{(g\i;ﬁ) (%hd@\z}’ hggvﬁ’chg#’n EV ’ ?(I)’nai 1;1% of “two

anti bodi es BfRre,nt*RecLinfieu, ¥6uat’cu, TBind’Riy ¥RdHed OvétBroatsl 2 'Bie VL and
VH CcDNA' s tai ngd frgm each hybrjdoma. are then joined to forma

ot gl o chai WOHer SREREIAD ¢ flip AL BN Si-gReAne Hrgenns poesre e aally

i ntroduces ;ﬂgge{nqlgéﬁégﬂgrée of 60kLA poeindly t he second step joins the VL and
VH anmpl i cons. Each single chain 33 WD 03/068821 PCT/ GB03/ 00665 nolecule is
t hen cl oned i nt oMorbestetly, altetegvplesttondam digbodyr (termslitadabywilnghalf i cat i on,
one of the single-chai | ecul es, j xclsed.a sub-cl oned. i nta the ot her
vect or, coﬁ?eﬁajﬁilqgla ﬁgo ﬁ%&ofﬁdr@%ﬁwgf ﬁtarlmfﬁdg%?ﬁr esﬁma}]@g(:)(gs@: The

resul ting bagAh4341)agne Bispedifis thREANB adiheat of th0 idtioalyRlyRphdee) @8hi on
vector. Functional protein expression can be obtained by transfecting the
vect or i nt ocemriningdonnyasieble domping of sy differqyt apalqdigsd ViHusY 1onVigs ¥tai ns are
prepar ed | Ny st ¥lah i ARAORLo :EIERCHL R BOROk Rrd Btbflial BRI RAREERraNd

bi specific fusion pro&elns are included wthint scope o e present

i nvention. Eash ebtlenpboediffarchtispenificaids updn sebfFassoddatidaunan ant i - CD20 nonocl onal

anti body can be used to produce antigen specific diabodies, triabodies, and
tetrabodi es. The nonospecific diabodies, triabodies, and tetrabodi es bind

selectivelyy to t%h?uﬁ]agéhﬁﬁiﬂiﬂﬁ&ﬁa@nﬂ%@ﬁis{aé@ﬁ@mﬁanﬁiﬂmmg sites on the

nmol ecul e i ncreases, affinity for the target cell increases and a
| onger resi denceln annghar smbbdisreneef the insthrs inveation sd doopyigatied multFglentiiribodi es,

the two chai conprising.the VH pol.ypepiide of t humani,z 0 MAb
connect ed tghszf(?@ngﬁodﬁ'ol %étb%a]daén alﬁgesfi{‘fﬁ%’ﬁ]la% %Ia%%%o e’%ﬁh‘ﬁg\gzgr 've am no
aci d resi dugerirfis F thRIfRstWr kild seeshd poBeBptideaThe h@iti®nad Avirdakcid refiduck Aty

humani zed CD20 di abody. In the case of triabodies, the three chains

conpri sing CYMPY aRsppes Be. HYignahpemideryickinecmpenzymg (s gramle @ rerditge VK

Chat T or ms “Gna PR e gHER HEEofee RO o8 Rl 3 Sl ioRat Bh it i
bi speci fi ¢ dinabadytetxigaotiniedtive fimctiorabprbteinsp rAs-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.

35



targeting CD20 positive tunors for subsequent specific delivery of

di agnostic or therapeutic agents. These di abodi es bind selectively to

t ar get ed wotodgessst al | owi ng for increased affinity and a PemgEB03f0essdence
time at the desired |ocation. Mreover, non- antigen bound di abodies are
cleared fromt hdnlstjﬂybﬂquémh¢@lrr@nt§, @ﬁmﬁm@hbﬁdmdhrmd detllivslsué“s is-mnimzed.

Bi specific anti b ol nt rru s. far .enhanci cl.ear ance

can be fou rlalﬁe 12?8?1%‘%’8&% %&p{h lln(}’é‘fol%lfge jan ng fimg@x}utp 15@30 glf al .

(Atty Dockeintibed ly A3/ okFadidnucivdes; budiSthiteitRetioh ekerheiheipy Byd T ef er ence in

its entlret% i specific diabodjes for affinity enhancenent are discl osed
19%

in US Applp mmnnwb@fapm/ag}p@ve:d? Fachihesapyetandp cynJugmctmhemge(tﬂﬂga et
al .) and 10/ %f%aﬁe%%d #ﬁﬁﬁ%&w&%@ht% 8 @Gl %%8 e @%s D&k BF
irety. e [ a eu

reference in elrr en I C an era 1 C agen?s can

i ncl ude i sdirspagetabieigajughdandshe diyp givene:salatémtapsm@q:art offaeedondf act or s,
conj ugat es, radi onucl i des, and netals. For exanple, 34 WO 03/068821
PCT/ GB03/ 0d@issta E‘fsﬁﬂ’&l‘ﬁgﬁ‘ieum metal is used for magnetic resonance inmaging

(MRI). Exanpl es ( 86 v,
1111 n11311, 125I:Lrp£nft2}gegg’hgg‘?nﬁi1@%p%§°rﬁnirxgc gg%%@g?? 188&%%%@2%&&%%@ 67Cu

212Bi 213Bi Qarr&*Z;LandJIh@polyﬁleQ BﬂnEmeBy sulmaguedily he corﬁnmd todblé omlicdalegies ar e

al so avai l bIe di agnost r,a tic e eci al ose in
t he ener gy g‘nglf“g 80%18 198 Odﬂ%?gyﬁeécﬁgat 2 ,Oé a{\?‘f’ ijéﬂg‘{l andem
di abody (t ef%ﬁmammmsfpa@aﬂmo 5599784 gAd VS nra@nﬂusm émemr st ed
(Cochl ovius et al., Cancer Research 2000) 60: 4336- 4341) The bi specific

tandab is ere ingerposdted heseindareforance. pepyipasiondueferablycdpes sofmignifcangyf our
var  abl e dofsl ns 6f i dLL 7 LAl LA S5 sl pflad?, VL2 linked

in an orien ron or mation o 1 al bi ndi ng
sites for each of the two different specificities upon self-association.

7. Conjugated nultivalent and_rulijspecifi¢ anti-CD20 anti baodies In another
enbodi nent %f t Hamanized nChimgrisand,Human Anthodies Hse forfrepfmentand anti- cp20
anti body. _ﬁgal am no acid residues may be added to either the N- or
C term nus o the first or the second pol ypeptide. The additional am no
aci d resi dues nHymaoizegchieere qudjuince rmca:g)ploaala'ngh@diespépt pte CDROAWIADKI ne, an

ST G NN T N T T O

ot her funct@nathepiRued Methodsanib@bloldeli€mBthods. f NEeEdiRIR! the PreSinBinVehifond

protein which has a biol ogical function.
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 MAbs can be enhanced by supplementing naked
antibodies with one or more other naked antibodies, i.e., MADbs to specific antigens, such
as CD4, CD5, CD8, CD14, CD15, CD19, CD21, CD22, CD23, CD25, CD33, CD37,
CD38, CD40, CD40L, CD46, CD52, CD54, CD74, CD80, CD126, B7, MUCI, 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
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I n one enbodi nent, drugs, toxins, radioactive conpounds, enzynes,

hor nones, cytotoxic proteins, chelates, cytokines and other functional
agent s nmeWyoOlwa/0688enj ugated to the multival ent target bindi RgTERIBOIGES
preferably through covalent attachnents to the side chains of the am no

aci d resi dueduivilentie hpman GRA%e0D20.4¢1921 CINH G0, PDI0eCR521 D748, e

am ne, carb , 1 r S.. . Marious,conv j onal

| i nkers rraygﬁégb]u)ss %gﬁ?%ﬂrs. t%&%ﬂ%)dufﬁ%@ é&%}?{ knec?}{(;ld(rgﬁ) e° eq‘alivf‘l%tlc{g’/&}%%‘é?,ﬁ‘t

di i sot hi ocy&istand, CIb2 5 (thy Hi-2 xacaptoe) antiperte A resiudatent f@HDAC!'DR%ﬂgﬁm can

mal ei m de- h¥dr oxy.succi ni m'{ie esters, gd;ut aral dehyde and the |iKke.

Conj ugat i onP®pseddgdisatanant of bpth Brgelliapd Taerll dissders Pastiaialymefprigd Bscallot
significantly: t jn' iAyeh eghbh Ch iy oits
Carget, g Lighy B ORGRLAE B mal 151N SrRRCED) s TP, Crld fod

bi ol ogi cal HluAcDRoatigdnprRdreculaly frafectd dhell aaggets arsthasecaqubtatent @ agent . 35

WO 03/068821 PCT/.(GHBO 0665 still r enbqdi nents, hispecific
ant i body- di %?%g@e%eq’@ Cd?ii]‘??éllgﬁrﬂfeﬁ% IS G apHedy Upthp S PECTeY n vi vo
targets cancémtﬁﬁmdk%nmléxﬁm@&f&ﬁbﬁﬂl sis @MbEpody del i very of

o)

radi onucl i des, such that conbination chenbtherapy and radi oi nmunot her apy
i s achi eved. Eadhrtherethgpyeserinnisationegniayaplees the adthimitatigeefdnl e  conj ugat e

and adm ni st d sinultaneousl or, .t he nuclide can. be given as part of a
first tar ge':rg%fel‘éo‘%‘&{#%tﬁg&eﬁ%gﬁla%{cha@dal}eﬂaé’eaﬁl?/‘ésﬁs ]nrﬁﬁal E’PE’%O@?%ﬁ%ﬁgeﬁart of a
second t ar gistabbedigedbidg AndmnludoMigaR! adii@ el BBein, R MbIEXIS agents may
be conjugated to a polymeric carrier, and the polyneric carrier my

subsequent | §OTBRISRGGN AFRibady easnnonentand e thespsntic ortdiagnesticigeti ingludingtaei n.  For

t hi s net hod . . Sci . - 75: 3867- 3870,
1978, US PaP qﬁtﬁg N“cl;ﬂaljf{l ?ggea'?glzf dé%gg{t]g Ogg}{eg £ éﬁcfoaa%eﬂt,' Mmo ?%%’ are

i ncor por at ecktdiey the imimymorehdativitn ofthe Gntijodg adbinponept, &t e thelbhybadlg@soietgthas
significantl ffect the hindjn ecifjcity or affinity of the .

mul ti val ent al%quﬁ CREME PO ERY T PC?%&?%@HV& ,d@%icﬁé?art%a‘g}g@lﬁﬁﬁ?&ﬁnm&‘ﬂ%di es
Use for Treadwasve cBfdgatfdnagnosi s Hunmani zed, chimeric and hunman nonocl onal
antibodies, i.e., antr-CD20 MAbs and other MAbs descri bed herein, in
accordance with Bhiwdde meugly iobrdiagnestisuindaBietapbwic agemts fam bhedequingeowslyret hods

The aam ni st i agiEletel v bonl TR Wrap iR aR SR rociSThEE T (e

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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present invention alone as a naked anti body or adm nistered as a nul ti nodal
therapy, tenporally according to a dosing reginen, but not conjugated to,
a t her apewDios/oesgent . The efficacy of the naked anti - CD20 PEGBdacs6he
enhanced by suppl enenting naked antibodies with one or nore other naked

ant i bodi es,editioas ,of\Mhgse pBbligatiens.i cOthat iSeitabls chemaothergpentiosagegiss sudb@s CD14,
CD15. CD19. CD21 D CD38, CD40, CD4OL, CD46,
CD52. CD54 SXeppen t%%ﬁg %ﬁ% ng?ho,ﬁs:fm %Z% or HLA-DR tenascin,

VEGF, P1GF, an onddgsiadly, #6hadacogrhes wmg@omrTMAcmmAt dransuithisieeof wi t h

one or nore |mrunocochlugat es_of anti-CD20, or antibodies to theses recited
anti gens, dwsnjideyin whichiardetackbledglals sugh a@@ﬂygresqeﬂfcmelwﬁg AreEoxie e8erths,

| rmunonodul gtor s, hﬁé nﬁﬁ:talt{;ieégcﬂ iGe. " @i %Qu&l fd. Sl for e e, 0g€ Of

nore therapeutic ag I'nc rugs, toxi ns m*runormd at’or’s,
hor nones, tthaﬁp@muﬁll}cuseﬁadmmmobOMe @nde obaaalmadrbysntoap@dtmg)m phcntomnltvby or

se uentlall or according to rescri.bed sin th the MAbs.
Pr gferred I3’Z‘=’€E‘] RNV é‘én%gn .%ﬁg@@ OHROsites 8\% 5%, %’2’1 &*F’VPMEBG@ %‘865 >
equi val ent {0, HpiBhHe Gl DihdrTRR MR or @P82 suleDorpiiifs stkdade RHAbIe COBO,

and CD5 antigens. Preferred T-cell antigens include those equivalent to
human CD4, lighhthasetecdDB8d (¢ degedtland to ‘ecaéfnsmn} bardumqgwgsthe Apitebltplighatethe t o

HLA- DR anti.gen used .i.n {reatnent of, bat

di sor ders. 1%3?‘? E[Pagﬁ?fa@’r’eflg?r% S| ferm %tﬁ’ﬁgoﬁadlatll tﬁf(‘;&g{ﬁga@’vﬁrent to
human CD 19hotdds BamﬁD:ﬁﬁeraﬁD@rl CR7 4. (B89, m{tdroﬂmmlcanm@mm OF

Parti cul arl referred T-cell anti ens are those egw val ent_to human CDM4,

CcD8 and CDZBUMGRYAMND OFBHR PESBAS ﬁﬁLlﬁ@ﬁlaé)ﬁogqFF@ 1989k yaedest Baghceherm.cel | s
that block g {Eﬁeﬁg‘g% é?ﬁ%ﬁgdﬂ&eé)%?' Sohdcidmhl afttoulE havt ;f'.)%erp O widventi on

cont enpl at es i on of I nMunoconj ugat e gnostl ¢ and
t her apeut i cphis@stivatedBdgs for Iaymhnmomﬂﬂrapyhdﬂewchrszéagelmurml shiOcel78.  An

i mmunoconj ugat e, as descri hed i,S a ec risi nti bod
conponent ard8®: {8k Spser @e%r" 5@2%9 }psﬁg’gh‘f“# %E‘FcumgA%?ang‘é’ F]Igge whi CK
may bear thgs. wﬂgqi9§é)l Fle m%&@ﬁuph&mﬁeﬁ% 83fémsmag<aﬁqnw%g Chgt ai ns

t he i nmunor eact of the antibody conponent, e., the antibody noiety
has about Bhvé Mrﬁa%’oﬁls(ll[)@ﬁt Il"gttsutadaaédﬁcabwl&urgl M@l’ Ki42e (ﬂﬂ@)cwm@fant i gen

after con on t d t d
t her apeutjl g gr ?Zﬁ?ﬁé ?g?\}z {}Z%‘g%ﬁié ese e eﬁé&%’ée& ‘fg% ﬁén n(%g%%s feg g?
the inventi é}f&os&:ﬁlﬁ: HREFPHliLAinG e BIpecihlBe Wl@ldthhafse & gntibody 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 cyclohexyl 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 v-
emitting radioisotope or a positron-emitter useful for diagnostic imaging. Suitable
radioisotopes, particularly in the energy range of 60 to 4,000keV, include 131 1231
1241 86y 620y S4cy, U, 7Ga, %Ga, ¥™Tc, %mTc, 1¥F, 1, BN, 150, "Br, and the
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t hose agents that also are useful for admnistration separately with the
naked anti body as described above. Therapeutic agents include, for

exanpl e, wbaawsdser apeutic drugs such as vinca al kal oi ds, pamt¢BIaOY@Ei nes,
epi dophyl I ot oxi n, taxanes, antinetabolites, alkylating agents, antikinase
agent s, ant iilsg.o%dector e@@mplz Un%ﬂﬁftnér@,phamqnmmmlted ¢Eabelimgi Exgeptngehgmtand

apoptotoi c n arhbh C ihi.ci n CPT- 11,
canpt ot hecaﬁgﬁl hsal lul%tl grs r%f(i)ljﬁ]%t g’olggfncmdl O?IHle ﬁ%@é‘fi ﬁUa#ﬂ ’E?é(iﬂ:(@tal agent s
, and the ﬁcatfahhzsb 8841 00 anbRh diRgeRE El@tﬁﬁl&mﬁe@r Sas 4s0VF! Pesy,

preparat i on Q] i mrunoconj ugat es and anti body fusion pr ot ei ns incl ude
nitrogen must afddnd ghadike, Tos MmpRE PEEPOSGS @ﬂcﬁ@&h BaBcorperpted dn s entiistyl by aci d

Coordi nat 1 oR Coht dueacligly, SR Bk, RATPTac RIS, IR Al U
agents are 3|P| Bisat, F“ﬁluF@NhN@gﬁl\? %, ! A@;R‘R/M;EUI G “5g) EF\SIE,S““ﬂtQtl??Dlgzg

Mack Publ 5 1 N S, TH s
ém%mc&o'cﬁ?iz{nfg 48 "R i Readiber GO0y it B UL ARy S oo
1985), as V"?hﬁwﬁﬁnﬂ&%hﬁ?‘&agﬁgstlmefé%&p ublidds R340 Q)ﬁf’?re A lfnﬁ

t hese publlgatlons Q her sSuitable chenpt herapeut i agents,
exper i ment al ‘Fdrigs G &'Gon &', t'6ay At SBF, Sk P Tep’ The B, l“kddﬁi; Bﬁal ly, a

chel at or su¢7}a as, DR Ao T 17NOTA or a suitable peptide, to which
a detectable ab%l S}ghwg &giﬁéolaﬁ‘i * mol ecul e, or cytotoxic agent,

such as a heavy Wﬂo&in @lﬁchra@@s@fdéﬁﬂohgﬁexoﬁﬁdﬁl BigayCANY Bedffbxel @5 oLPRRRhE. A
t her apeut | cal |y usef ul i munoconj ugat e can be obt ai ned by con{)‘Q atl ng a

phot oact i ve thempentic egentipatiemolzayn abpdotyion prgeisiof an apti-GoR8sot of the

conposition C fl hr o ns d such as
por phyri ns genéﬂﬂt ?‘\‘/@a %" V:t&ﬁ%rl EJX?IFQE H]?C{B%ha%q%ye(gn{nug}é%%{%jaaagltogcﬁlgﬁﬁlt o]
treat |esi oosnjbyatel sresthérfgsibhprosding, atiﬂhﬁiel i tabtin, rﬁlﬁt@mcﬂe&l (RNasd)NDINaes apy,
this has been te%rﬁd phot or adi ati on, phoe{é)t her apy, or. phot odynam c .t herapy

(Jori et al YipCOdSECPERAGIAT TRERR (it IVYF@I\/P}Q@%NBe]@HHEF@lﬂ beTASES
(Libreria P'ECQQI?tPSQu%l)as eNAKif eﬂld%%ﬁbmﬂ&? @i‘l(}ot(?{lht §%]é1 £Gex e Ogle( PGS ) -

Mor eover, nonocCl onal anti bodi es’ have been coupl e ctivated dyes
f or achi evi ﬁgabhGell)t4ﬁeﬁ4ér;()1f98®’EW1CEGOhienberg, CHm’rHr@nceii.’Z@erl?jbr Cl883ys

Ush. B3: a7ad {1658y PaRenaIRRERb sHERTE Bhteaitht resrst BSopiBeys KOFRR I ot
al., Prog. @dsa. of B0l in RRSart 28" 4r61dicdI8&) in TRS S PhRNE6,(F17,499 L FARELS iU 9.
Med 9:422 (1989); Pelegrin et
incorporated in ifs 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 bcl-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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al ., Cancer 67:2529 (1991). However, these earlier studies did not include
use of endoscopic therapy applications, especially with the use of

ant i body wopaguessts or subfragnents. Thus, the present i nPEMGRINO00665
contenpl ates the therapeutic use of imunoconjugates conprising

phot oact i ve9. age Rrsparatiped Imdhunoconjugatesl at ed by t he present invention are

the use of radioacti and npn- radjoactive agents.as di agnhosti,c agents. A
sui t abl e non-radroa ﬁ%@@ngp%gﬁo%rtqngb%@eﬁfmpgg{gmé85?@&{:%&8%@@& bl e for
magnet i ¢ r aROfsHEddTRGthChe 601K BidrdpeRidbARRnedtic aehfsasoumdallyVagRet i C

i magi ng agents include, for exanple, non-radioactive netals, such as
nmanganese, therapeudiqcr ghapmiotisi agent saitpchedde eagh antibednior anfdhody drageyent bt i ons

that include 2-benzyl-DTPA and_i Y cycl I I , Wwhen
used al ond™®t tﬁ‘a? N eatﬁ?riag%ugﬁe%ge%? O{Tﬁ{el‘%ﬂ%t/%ngﬁegﬁg ég %Q@Mé‘e)?@glsgﬁ%.

09/ 921, 290 ditibedly eNantiBotiplapmifk. THRQAtibody fikioh Proteins bp tegfresdni invértHn
entirety by reference. Furthernpre, a radiol abeled a t‘iéibody or .

i MTUNoconj RYANEISEAYO OB M dwfibpdies of AREMERY the&%ﬂf@%@?gb the agtibodies that
positron-em : L St il i uj I . 0l pes,
particul ar Inaf El{ipg’g?#gﬁge '#ésrl(gﬁ; %chﬁlgg&gf &%1 ?n% ge% h%g%lﬁgvhée?g é’ F udééeg%%t%l §§Ef23 1,
1241, 86Y, Aadtiomd§y odd bt mdid GA tiE8@EIb8ERT of thednillibodyl 8jonlirGteiiBcdy, have0,

7' Br, and the 8 WD 03/068821 / GB03/ 00665, like._See for example, U S
Patent - App| Pt TR @it THETRBRYL g HERE o058t AHEFtRGork S (1 BERPRUTS 66"

| nventors Gdj%m}@ &d Tt Ree PR bW dhe MBIt Qan (B SiffeRne\herhoRak agbRB! i E@t i on
No. 60/342,1T04), which discloses positron emtters, such as I8F, 68Ga,
94nTc. and ¢xampld, kene far aftadhgiandrugandos aedigisdionkite hthp ssamec Bisipnr progdni n its
entirety by, reference. Particul.ar sef wi; [ her utic i odij des

ncl ude beRerHR UG T Gageriiotidd WhE HRERARRYL 485, FRESLERS
111Ag, 1111¥y ind@PdsatedSihib thd 42Bsine BSIRG Askilihb drubdifayhed tbGhd-Epsilar’ dmihol 86Re
188Re 189Re 212Pb 212Bi 213Bi_211At, 223Ra and 225Ac. Particuylarly useful

di agnost i c/ gretref thsdeEdusinen dPoth dieransuticieng diggnosts asenbt alsq fantheatipghed 18F 52
Fe 62Cu 64 . :Q9mlc 1111 n 1231 1241 > > >
28,0250 S Beieda SH Bl B 18 W B Bon gk s g OTC L L abme. and 17500,
A toxin, such asRiiendidensstabledooxéating paiseadedzsimesubstaptizlyatdcdyobyobetd-or m t he

t herapeutic agent portion of an antibody. f.usions i4f), Ofg_ansantg; -, CD20
ant i body ofPafrﬁ e eﬁﬁ%%‘ﬁh?l?q% £ R are “ﬁi’\mlt%)?f’nsq;sg%[fa Cy gFrpI 9’edCI_1’n_ t he
preparati on75§g’ BNeogL Oy UYRLLIPRE, Bitert!iysi?on 1Py Ot iy Nd3pyi g de3grci N,

abrin, ribonuclease Na , S
lrg Tb, ?&HO, ](651231‘, F]?ﬁu, li!?'lgg’ 1§8Re, 189R€, 19411‘, 198Au, 199Au, 211Pb, 212Pb and 213Bi.

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, *Co, *’Ga, **™Br, *™T¢, ™R, 'Ppt, "'In, '"Sb, I, '*'Ho,
189m0 and ¥r. 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, 21 A, 212Bj, *°Ra,
219Rn, 215Po, 2“Bi, 225Ac, 221Fr, 217At, 21381 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, ¥Co, Fe, §7Cu, ’Ga, Se, 7'Ru, *™Te,
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|, Staphyl ococcal enterotoxin-A pokeweed antiviral protein, gelonin,

di phtherin toxin, Pseudononas exotoxin, and Pseudononas endot oxi n. See,
for exanpWe,03@essten et al., Cell 47:641 (1986), and Gol declaEY3/0GAS- A
Cancer Journal for Cinicians_ 44:43 (19943 Addi ti onal toxins suitable for
use in the PheseHin,Hudast, SHLdPabk Hatg, tnd 2'ThoBecagfensigidslof usefthgarama- and

ont i ety by RS cetion e e aRaePat o 0EkaY audrk rERORDHD- 0 kY S0 be

conj ugat ed gﬂam@gtp§éférg‘p,lyt1bg_3t)b%vpeut| c agent portion of an antibody fusion
protein or be administered with the hunmanized anti-CD20 anti bodi es of the

present i nvent i oRadiguictidds @seﬁ;ltfokmns@om emissing toprogeaphy ingludanttiubraré not ude,

but are not ed 5140 Nt 2k i af-er baeuks S St b@q el ow.
An ol i gonucllugb “i: PM’% ’he I\élﬁt flgg’nsg F:éltuﬁél’s %S?h ?Tst |7ﬂ3§ B
expressi on 83ShéfYa@gr dasclc, B, i1, Ungd. 249, Tadl 823y CReeiks ofhisefal | 'pSsrLron-

i ncor por at ed b reference inits .entiret may al so be conj u}gated to, or

form the t hap taid@na Elet apsaprefesblior 20 Vi, sy roferablyrimgenot.800 ke, be
adm ni stere r@ngé% anti-CD20 anti bodies of the present

i nvention. %@W@S\g}%&@gﬂ /'GB03/ 00665 9. Preparation of

| mmunoconj ugat esBipacifief aritibediandf the iesant ditveatidr zbe)dyefﬁlumpmargetﬁigam&odﬁ t he
present invention. can _be _conj uagt ed with one or nore therapeutic or

di agnost i ¢ Aldneyde easlamed Way to feliver i RpapRutic agitsrrdyR gF‘BS“&g"éﬁli‘tS fos
attached to, eagfc@ntiyROMLHQN NRt ioBdy, 186 3IEDY/3 P56 MNcRsENANRIRA of

t herapeutic agent or di agnostic agent can be attached to the sane anti body
or anti bodyplﬁtae@ﬂmgmsmg' hblsamﬁcbmmbotmsn whighrtit espesifisfantibedypis dbelet] withvent i on

corrprlsetv\g t|b ntsther eh-.of the

oo bod e e iand BRlesah a R v B0 SR R R el WEE P ity |
agent or di ﬁ‘;ﬁ&@éfate@ Ra6iAt by rél@ﬂan&é Qi ahdiy entmréaj orPrétatrg@uﬁg mdighdaNdre b.QSB es of
the anti bodé@f usi on rotein can have nore than one therapeutic of

di agnosti c @gsembedant %@lNﬂ&rQ%@ﬁ 746?(5&{1%@%@@@%10/ 1&@&5&&%@%@% feed to
be the same Qut,, §35% B iddE {3‘2’% 1c%ti%ﬁriﬁgc?%ﬂu G2 9EMods rgl‘i‘cﬁﬂede‘)i\i‘&gb&s’ aff'® can

attach a drfig’ 4nd 4 radrorso same “fusi'on pro articularly,
an 1 gG can Gempadiiicisgbe Adthimktiatioh IJE |Tlﬂﬂljbeﬁﬂct adierghatia Abeng, AfigeDdckdfl can

epsi 1 on am N 01grat i brieide b, Shishere aidss TioupeiedbrBndia S bratnbn | ¢

agents al soggRARnRRHAIHRURGGry results in excellent tumor/normal tissue ratios for '2°T and
#9me, 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
conjugate, 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)
administering to the patient a targetable conjugate comprising a carrier portion which
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to reduced SH groups and to the carbohydrate side chains. Radi onuclides
suitable for treating a disease tissue substantially decay by beta-

parti cI e woiosls&sasm and include, but are not limted to: 32PCTA33/0d665C,

59Fe, "Cu, "Cu, 75Se, 77As, 89Sr, 90y, 99Mp, 105Rnh1109Pd, 111Ag, 1251,
1311, 142PrcomptiBey or bedBRIleasiBBSepitopeaeMgnizEbsiy, at lsEme otlry buy of 86Re,

188Re, 189Re 8 9 11P 2 Ph. a Xi.mum decay
ener gi es Ofanl}g%f?%ﬁ.lsg)&péo leqr]fgaiggleg rtepﬁan%tfcqopalgg%gtaél% é)flgf Iy 20- 5,000
keV, nore phehpaaRlof diddAodicABentk a¥e adtibdir@sdionrbledt Githy/pofdt dvaonkeV.

Al'so preferred are radionuclides that substantially decay with

Auger - en t tshngld bgamltlsneélﬁc apighodzx Enpprsfersg embodimeat the aptifiody Gonhispecifig3niRh,

109pt of

usef ul Auger 1%&%? e em ‘?’?%05119 nrtlj%%ﬁ%g%%%?&ﬂlcja%%tel% Séeg%&%ﬁr ?%%@V nor e
pr Sf er ab: ydcénil@%qg«ﬁ\é, rgaﬂdctiveﬁfble]pmgfrmha]hﬂmodﬁlaf& :khMmoné;l ﬁgoﬁ{aetﬁ&r red ar eI

radi onucl i des that substantially deca neration. of alpha- particles.
Such radl orfleRPRIES 2geNy 4, EHOtONE AZREEN 9 gowﬂaog %ﬂ Oi@myon heneaf and 1 o |
223Ra, %&%ﬁl?@f}ﬁs?%&&mn@gg% s ati€ddE bne gf]a7xpﬁ10a<%1jv§§l ep‘ggh&ééll% Decay

energi es of use a particle-emtting radionucli re preferably
2, 000- 10, OC)cﬁangcafngormmmgadibdtmveBa,beDO 8,000 keV, and nost preferably

4, 000- 7, 00Q__keV. lid f ul til
gamma. « by ABRAPRY SRRBRIE SRR (R FPAPER oI T 485058 Saco,

S9Fe, 67Cu, th@rllgﬁmc@%ﬁ as SN or%%aaisactwé ibeﬁA&&%ﬁR&duPa@éE/ @93{091@@65
111In, 114m n, 1251, 1311, 169 , Flg and 201T1. Decay ener gi es of

usef ul ganmdlthtlmﬁh@napﬁgwrasmtmtmg 9g@¢,@np>hs¢1@mmtlgle &@Lazc@wul@@vn mor e
preferably greg c?r (%k‘lae e co%?u%n{? ?l;[e cho%ded a%ilﬁ ggnt, %1%%1 kse e}{ leas %:?HCl i des

useful for e €5 onograph ar e Rot mted to:

18F 51Mn 5ZﬂZMibaEt%ﬂabeﬁFa@hoﬁﬁ@we@l@oﬁﬁGgeﬂbr AﬁoﬂiﬁﬁianﬁveBabé‘BZh‘fﬁhe83Sr 86Y,
89Zr, 94nmric, In, 1211, and 124). Total decay _energies of useful positron-
emitting ratmbpiisentdds ﬁ&?tén(bﬁeémtaﬁqapeuaczg%@r iggnostig pgenbarehersamiey  under

1000 kev, and KosknBAeLohabhincsid APtk W WY SRERLS b iRt bodLssn OF 4 he

present invention are useful retargeting net ods
preferred wajuted atﬂihodprcotnpondﬂnemaaﬁsuﬁide lagdnfosmationt ws ali aljgrostiviec smjlent sto

o subject, U s serial Abg, O3 2arlge and 05 T, [0, dL gl ohesy Rt o o
is |abel ed MR sﬁle%5als ARdcdfi e 1dyqu1ﬁu®1dﬁipﬁﬁiate {SPDRvedy by o2, dival ent
peptide labeled with 99i" Tc, an
Cancer 56: 244 (1994). General techmques for such conjugation are well-known in
the art. See, for example, Wong, CHEMISTRY OF PROTEIN CONJUGATION
AND CROSS-LINKING (CRC Press 1991); Upeslacis et 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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i ncorporated herein by reference in their entirety. Pretargeting nethods
are also described in US Serial Nos. 09/823,746 (Hansen et al.) and

10/ 150, 65%0O(aobssenberg et al.), and US Provisional Appli eaticBeshidesd
January 31, 2003, entitled "Methods and Conpositions for Adm nistration of
Ther apeuti ¢ and Niethgdoft conjAgeitiepeptddsyto Bintidodt colNpondiBvid an adifidyMcBr i de et
al.), which are all also incorporated here{_srkﬂgy reference.in their

entirety. ToREbARIPYIeHAE Weld-knevade dhasen Hoihe gy vef- o SemPleati os for

1251 and  9gG, 41t '}hkslmﬁgz:tsh%}@és');i dith & a1l Wi 91 @9ReS14: 910 AAIg9LK Ot opes.
Any conbi nation of © known therapeutic agents or diagnostic agents can be

used to | abaid SHileetart, TSR atent Hod 5,047.81 hatlyof fbédhoare pcotpeirated inTtheir bi ndi ng
specificity of the ti bo conmponen f. the MAb. conjugate, the efficacy
of “the. ¢ her S B% rAES of S EAGL G e yahies A pf 80 BT spBgRl v £y o
the Fc porthfinein diGzanédrbeirAaporitn detherdaime olines i dad 4 1¢868deng Of the
conjugates. The invention is directed to a nethod for pretargeting a cell

in a pati enfrec aming fincting and et is leaded with a/piptabiteofmeptide KEHP seagiiongygsults

aut oi mune di sease i.Sing; ] dm..nd [ . t] ion
protein or lr“ra&dﬁ'ilﬁ{ §$’ﬁni§ﬁ%%ef &gﬁlg? fl?%agguﬂl?}é %gélgl?ef él?egm & gljeg'%%%é%fé%j one arm
t hat speci f igahdayy bhniido féien thelfinabevdjuphtel east one ot her arm t hat
specifically binds a targetable conj u%late; (ii)  opt i,oqr%grl |y, adm nistering
to the patient alksBareeiy isabsabil thegmibadigussd pothegtiboly commesentof & t o

clear non- ﬁﬁ%ﬁgﬁg@gg@% PO sl HALLBR Ol i isostibRASRRodbfes eof fTom

circul ation; m ni st'erinhg to e patient a targetable conjugate
conpri si ng earbehydizae mpiaty ire thetlighhclbin Vitiab/r6gies 21 a AGTleGBBIMGBEE T

conprises or Rhears at | east pone epitaqpe recqognizabl e by at. | one ot her

arm of the a%ﬁ)@ﬁb%&%mﬁﬁs?ssﬁﬁ» I &% H{e’gﬁu?gg@zeztﬁ’f”w&zgﬁ' éﬁweﬁ?@%mj ugat ed

at | east ongahleh$tqr (NS PREMING 5@43@5§gm§,iuéu§g_@n&z;, UTHepaadit Nopdy fusion
e nu

protein of the present invention shou!d b ul ti specific antibody. In a
preferred efB6#86%nil afivéicnare hesdyparafedingheipentirtiydy rgferénsedyhe and can be a

di abody. The f.i i C. ' I f i sti
of a1 4 onEH LB O HeisRcae BeBre e REFRAR s dbfiRepion! ot 1O

t herapeutic agent, a cytotoxic agent, an oligonucl eotide and a conbination
t hereof and wherein the first diagnostic agent is at |east one of a
radi oact i velf-abePharmagentigallyt Aceptalpleodients sgent or a non-radi oacti ve

el e 0 OB ko, DSk AR VBSOS B
| abel , an i suhjevdnadedmaisoof tha MiAb alone, immunoconjugate, fusion protein, or can
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 ef 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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phot oacti ve therapeutic agent, a cytotoxic agent, an oligonucleotide and a

conbi nation thereof or may be conjugated the second di agnostic agent, such
as at | eawDoonessef a radioactive |abel, a photoactive di 2gmaRBOI@FIent or

a non-radi oactive label. In one enbodinment, the first and second

t her apeut i c cagnbuonfutiag fysferablya gerdntibody diithe prsnt ikvehtier Bpefutddcover

Comaoment v ASeRoL SRR st § BPwa il romer by ey aperied oSt bahent | dog
can be attaghad 3tH?)uH1q?o@@ialngﬁgych@ﬂfHPQR%OHn%éddRQb@mﬁ?sE@Wﬁ’izrg ﬁ@ﬂ&é&a' Cross-

| i nker, such as N-succin 2-pyridyl dithio)propionate Yu et al.
Int. J Canpefergly ezamlf(mg@ theaneaider inbised oves shef rext 33dts. d’@mmulgabmmn are

wel | -known i.n. the art. See ex CHEM STRY .OF

Con ucAT! ot s e e P BRal ool S i e e

" Modi fi cati gonteihersAwith BRdiRS %eﬁ%ﬁ% Cohe dRipHRAE®NS cdnﬁalm\mﬁghlﬁlas

ANTI BODI ES: PRI NCI PLES AND APPL| CATIONS, Birch et al. (eds.), pages
187-230 (W Pespensiaus, solytigns oy 995}810npr1m eidy or Fyugeisciehistesand cahspaiaier i zat i on
of Syntheti (=1 ANTI BODI ES:
PRODUCTI ON, Forfeef }n’:‘&%’z EIS'X\%%‘ 5599 i%&%l@%Wﬁagg? al . (eds.),
pages 60- 84 Alcantivelggihe aMme\Aﬁgxediknt dah% $n p&9&ex forfi fop comtituInywith He

t herapeutic o,r géa n?sti c ag nt can g conj u ated via a carbohydrate

moi ety in t A& Yﬁ%@q "or?%nytetr @PHREF Ei/wat?ﬁé’e %@¥Sohydrate group can be
used to increase I nd thiol
group, or the caﬁtﬁilgﬁi/&élrgla@gﬂ?r%({gg?@éq?an be ug%g H%k%'garctio &&léro??}éren%tﬁ’ pepti de.
42 WO 03/ 06882tioRCT HEBHSHPOBE ST dMgnmmdsohJugateonpa]@dhnmig)dgemhnde]s to

ﬂ

ant i body con%ionents V|ta an_anti bod b dr at |ety are wel |l -known to
t hose of ski'fF2F RTPREGRS can é’reﬂaﬁ ﬁg use IS4p complex or 3 cancer

41: 832 (198&0irb Bleiithnfinoddnjugakdér nailed Qﬁﬂ)@)@fr Réx exau%gﬂa 65384 %)aubléind Shih et
al., US. Patent No. 5,057,313, al which are incorporated in their

entirety bypplymereingkade m@mg@ﬁ%}p(dy(eﬁwﬂqmmommd |av@@te)r awlonatrigessaf aant i body
component B?éfg@%cﬂﬂeg&} fi%ﬁ&%f%%‘ié&?@%gd%&pa% ’éca}csci‘ls:"ha%gr r%%‘{aﬁf)gl ymer

t hat has at one € am ne unc i on an

plurality oﬂ?zqiﬁm}mdbgy"[m 8146 € 8392} OThe md)ftlﬁleaSerbfaﬂ imfivhb&njfpate if base
(i mne) I|nka c an be stabi|lized by reduction to a secondary am ne
to formthe?® \%ﬁ ?féétlﬁat“’Fﬁép?f@s Pﬁﬂl@ﬁm%ecéig’éé‘mgm?fihﬁe anti body used

as the anti BAdnSQIRYARYr alfibddySthe amount of immunoconjugate, antibody within the
matrix, and the size of dispersed particles. Saltzman et 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 preferably, 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 general, the dosage of an administered immunoconjugate,
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i mrunoconj ugate is an anti body fragnment. However, it is possible to
introduce a carbohydrate noiety into the light chain variable region of a
full | engwb oanédsbody or antibody fragment. See, for exanpCe&/GRoguogset al .,
J I'mmunol . 154: 5919 (1995); Hansen et al., U S. Patent No. 5,443, 953
(1995), Leusign etoteih.or nhke8.antihodynfor hiomanseyid54r8é&®ending upén sush dacters es

o ety 1 o S Baenh S gt AN spar L R g Ef Aol puftus SRR At €
Phar maceutyjigaly YT AGGER! iﬁl!&l RsEN9é B 96Viae THachpidantaRd dosdse Bri ¢ and human

anti-CD20 mAbs to be delivered to'a subject can consist of the MAb al one,
i munocon] ingeumcofjugiterantibedyefugion proteiaer neldmntibedyoihat is in the Fange of

phar maceut | cal ui tab Xchpients, . 0 r Iy ddi £ i edi ent s,
b some. ccrprAR TR KaE PR R R BB WA s o he
present i nyighdridesagealsolifay bedddimihtetdll Aehonttagees didaeowTherfdqds20 o prepare

pharmaceutical ly useful  conpositions, whereby the inmmunoconjugate or naked
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exci pi ent. eri h - I ] 1S |
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PHARVACEUTI CAL AGEnlIECRIVB AND DRU%&?I LI VEF% SYSTEMS, 5} h Edition (Lea &
Febi ger 199K for dxveeley it 12y alsodbejeivengsis Krereratly: BIGRRVATEY PIEAN L ENCES,

18th  Edi tiQ0,( Maﬁﬁls.P%ﬁg %ciﬂ:a@,%aaﬂﬁbé@g@the ARSknk Biesh, Sgbhtdsons t her eof .

The i nmunoconj ugate or d antibody of "the present invention can be
f or nul at edndked antiHGRR0e may deadministered as pamdasage eviedr 2 examiskks, repedted farnj ect i on

or 43 WO 03/0688 PCT{ GB03/ Q0665 . conti nuous .infusion. Preferably, the

2Nt body. of QST B BatdorRran TGP e P b eT ot B BsrARSRERELS « han

about 4 hogh$ be aldlidiRéRd BhES it akl foravVEiveeksP i bthdr Wbrdsgis sheldosape igbout 3

hours. For exanple, the first 25-50 ng could be infused w thin_30 m nutes,
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pr ef er abl yloswead tosppiosimately 200 0P apgdmntrdiich is3de ere prrelosagrdonfek?-®- 3 hrs.
For mil at! oPien OF 41RO #PLs AfichN SPAAY BE alifiifibkd RSANSTfMU 18, 0- 11

anmpul es or cont ers,; an a preservative. The
conposi ti ogsveela Aldtaatbiety) tHeodossgeasshedniespeynbe dersgassd) namelyresenyr2 @rful si ons i n

0L o, Saequs, von clog, and Ca B90 B, LaNTULBLOrNe Oon s ych, o

active ingfpditentn fARaD8r 13- ROMERE f6:00 10 kPpatieh)s Thé HbdiRschkdle an
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 antitumor 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.
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suitable vehicle, e.g., sterile pyrogen-free water, before use. Additional
phar maceuti cal nmethods may be enployed to control the duration of action
of the thwopap®essec or di agnostic conjugate or naked anti b@dy¥/GBIoM0666]

rel ease preparations can be prepared through the use of polyners to conpl ex
or adsorb fhe i Miethods of flueptmentr naked anti body. For exanpl e,

bi oconpati bl e p?ﬂé’;gr%re%t fn&%t?&%ﬁ:o%t 8 ileﬁgssthg){ls &Jﬁ%%a&e%ﬁ_gﬁggi%gﬁ%é%lofacet at e)

and matrices of a  ’*polyan € copolyner 0 rand

sebaci ¢ aci fihe ptiiestwpantieh asithe prinBirptoesditih@oytrdBnedtd B ¢clBkderdbgd r at e of
rel ease of an immunoconjugate or antibody fromsuch a matri x depends upon

t he nol ecul dhekisegas. ypagtialar; ﬁhﬁrﬁ%ﬁ%ﬁiﬁi%é’@@f@ﬁd hereinyag partichlarly yeddh  of

i munocon] ' i 1 tr i i ' rsed,
inoror) VaRk Eon it Rk yUR Al 0 531 60 Rhylbage! oo
BHARVACEUTI (. CSAGE. FORVE, AN DRUG, DEL| VERY SYSTENS, . 5th EdLtoon (Lea &
Febi ger 199t5yieriay mﬁé‘&.%@a@gﬁg@% P pemnts= tn eymaniged ENCES,
18th Edi {1 Ofh{ Mol oRthidy S anCR BRIk S8 80njug il B usefhodlal baRs t her eof .
The i mmunoconj ugate, anfibody fusion proteins; or naked antibody may al so

be adni ni stiadekint mdaggmssind fosmb ofibemBodgiiy's tymphesn. by ot her parenter al
routes. l\/breoveﬁ, t he adm ni.stration may. bgl b% cogti nuou(f i.nfusi on or by
single or nultiplt CPHGLELS 15 eptmpel FORtaip ghileast PRp BEIHFeD RS ELENt

i nvention Ugurhaf #MeRstIGHAE AntR CPRDIaHb&y albRS i Baibiafesh with b@eF s, and nore
preferably, over a period of |ess than about 3 hours. This is preferably

perforned bgntibefligsiskeh a9 ehgryhumanized sthimezégy, opkimgn antibadigagherafeudls to 50 ny

is infused wthin.lb- ] r ! d s 1nfused
over a per %‘%{%\go(? nt}}%mﬁgmgh @%?%.Iglrﬁgl{%gﬁrércgﬁglqgﬁgﬁ 8%@%’3391 51} ggl(ri\:lya{lg?nnaﬁi stered
i Munoconj uggibedy #13RonEniAa8L AndICptddRi0a] BOMHE metliods ia setFodli shaveor naked
anti body for hurmans will vary depbe di ng upon sugi? factqors as the patient's
age, weight, hei Qffed aepnivgardpniboricqiie de sppnar ¢HEIAFRIIGPP &V PHIES e di cal

history. Typi.¢akhke bk tohBinde %\ht:ch%ls &r hfdrdbaMé SRitohfRes Bgﬁfgﬁr@s@ﬁt iWdfog dosage

of i mmunoconjugate, antibody fusion protein or nake Ibody that is in
t he range oFor déxampleabbumartined, khinmenic2® hmopak gaked aati<GINZf] antibndy amgbeus

oS on, AATRHEPy ARG e RO AR RIPAER SRS,

exanpl e, i Sa BuM@siged thifferit of @OmBBnal@d aff-CIRD ARibo& M@y 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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a l.7-mpatient. This dosage may be repeated as needed, for exanple, once
per week for 4-10 weeks, preferably once per week for 8 weeks, and nore
pr ef er ablwo oomess2per week for 4 weeks. It nmay al so be gi \P€|T/Gm)s,$0665
frequently, such as every other week for several nonths.

speci fi cal Ihgmaigpoigiici faeens, Whtaﬁélt??ké’géﬁt(e Bnierlqukin-1 &ikch), Es'znﬁkédm -6,

ant i - CD20, S eat ed
for a tot A By 16 D21 RE0G2.A05 SAnERR, NI & B enRETScoliBr™) e
present i nueintilathg faesor@G-a8R) and tgmbbogmmampha@aioldxﬁ]r stﬂnﬁaﬁm kfai:torl n
other words, if the dosage is | owered to approxi mately 200-300

(which is JEVRPHY rm%@&&é (¢-6r interferpnsro, pBtapd ny), thy Stﬂm@%@?@fth (5?0’“& 70 kg

patient), i a.ad ste to
At ornat | vl PR " Sac Bk iBRpARE MRCHR Bl O mIBS T ovtatle, 4
weeks for ZnﬁmmmmddalatémOleu@rmﬂede IH-2,t]Ime6 dnsleogeLila 3OS, 5D@1ng{tasreer(,m_

510-850 ng for _a 1.7-m patient, or g for a 70 gpatlent) lI'he
I

dosi ng sché)tslumFtSbn ambrm dikst | y‘*lff'énq‘téfﬁb’at%hleﬁis %é@cel%t 8 antizhd2¥osage
b t t
e ust mant Y bPRY LY kG BREAGLRHR L S oh e ARREARE A e,

| munoconj L@@t:meﬂﬂysormﬁepa@mmaum oﬂ@lléeldkedaﬂiti-bmg ahi$boaityl NAssdiedugskdt 0 a
manmal in a therapeutically effective anou sui tabl e subject for the
present i nvetsdhe arteClE0Anody manalso b5|<:91waaf§fsﬂ tp e AmpyRamoddatoralhes upj ect

' a1, oLl Nt 0L RERR X 9901 e pBngdr g o or o

in a "therapeutica no m ni
physi ol ogi cmbieyanmbgdlee‘. bindim to Mfeeamamugeas physi ol ogi cal ly significant if its

presence result t ect abl e in.th si ol of reC|p|ent
mamal . I n parti da? raé’hetsloigg?ﬁp b’éi‘?’%ﬂ 108&”%@;9??2 (83% eﬁ?}’é’ntl on is
physi ol ogi c@fth Mal&dd%thDQ@ hnﬂa‘odieg §upp@érﬁeiﬁap@nh AdakRsrafon @ﬂ&ﬂti—gma response
or mti gat es the si agns and tons aut oi mmune di sease st at e. A

physi ol ogi c&ltl-ﬂ}Dsngﬁﬁtlf'CEahtan@f 13, a@wllﬁoam%%‘@% wai-CB6oatlanDE a

hunor al and/.o i 45 WO
03/ 068821 F(aﬂfll@ﬁ%}%(}%{% Wﬁ%aﬁﬁlpoég lt}%rilga O%E%eﬁir?gﬂfﬁ)?ﬁe?gﬁ% |nnvent| on
cont enpl at egroteies, us#s infmnakegugaids T@Rﬁkmﬂub@bizeanmﬁometsmmgmeﬂﬁt

i nvention as thF primary conpositjon for tregt ment oftg@%% di sorders and

ot her di sea®&of iy glspibe supRirmentetswih e anfigpdiespgaims Pfigendhal
particul arly e'xlﬁl%%ééh onfcgftal?era@élﬁe TheQfan¥iBbdiOURCRHE BHIFEBAA, ﬁ&%néﬁ'fﬂ)ﬂal as
i ndol ent forns” of B-cel ynphonmas, aggressive foris of B-cell ['ynphomas,
chroni ¢ | yngtimeiic, Humaneomi lasyanized aetlqumqshhahrcpogmze at least one epltope 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 et 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 ez al., "Non-Hodgkin's Lymphomas," in CANCER MEDICINE,

VOLUME 2, 3rd Edition, Holland ef al. (eds.), pages 2028-2068 (Lea & Febiger
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| eukem as, and Wl denstrom s macrogl obul i nem a. For exanple, the humanized
anti-CD20 anti body conponents and i munoconj ugates can be used to treat
both i ndwbenbessad aggr essi ve fornms of non-Hodgkin's | ynpRomsGBo3leses
conpositions for treatnment contain at |east one humani zed, chineric or
human nonocl¥9akl Asar illusimaidom drstigsdgrativroehemotherapestertrgimensoor Wweatment dfer

anti bodi es,. such,.as ot her humanized. chineric, man_ant i bogdi
t her apeuti o GEBE%%[S'%?C{}? mﬁﬂ%ﬁ%%"ﬁ org'mrh%ﬂmﬁar ﬁ\g—ﬁf ar ,m%B i ngflﬁg)ﬁ Pt her apy
with a ful | gydlepiRphaaiitie,0otnclisting] S Pracahanp! ahad geghibshepr adacedaby t he

met hods as set forth above. Naked or conjugated anti bodies to the sane or
di fferent esyelephosphamide. daxprubiaip, ancistiee, pande praghisene)wi th weial secandr e of

t he anti bodj t LN i.0 F i .
et mor oo idielibn | ORESEN KBGO N FRACKIS B Eno Rl AR, 1 e,
naked humandaxetlibidiaksdlophosphtinidep vinofktad, bexanitiasdrie- dAGucovariiiy While zed,

chinmeric or human naked antj-CD2Q anti body nmay be conbined with an
anti - CD20 i NG c S ggnerationn, zegipeRnis - MBSO ER: | Grthptiesgten AaxerHiiGidd wit h

an anti - i iU b i ombi ned
Mtna | huraeopBSRERRe 8l M dilons, HemAat 2o BlcRahn. MAMaREnGOT |
i sot ope, orussfig drogs mzhelechlempt betyapie wnd dragaint-., by b gkefersd muimodalor a
conmbi nation,therepf, A fusion profein o unmani zed, .chi.neri.c hunan
o000, nat 1 bosEnoBam, Semotiarenft Shlel ot cAER AL €0 g iELA il a3 oy
least two didifh6dseRnBmesddjug@d bPRGi8SrdiBinGccordg @PRR RBLnAIGEADIMAe MY

al so be used in this invention. Many different ~“antibody conbinations,
targeting atyiokdmesi choroglicrdpsiont dmes i apdnenizhpslyciont memwachniBgate| fan be

di sorders, as .liste | r abov may be constructed, either as naked
ant i bodi es %dl'imglglserepﬁrnt }/'%?g%’eodq%egheﬁ‘art |y conjugated with a therapeutic
agent or i mmunondigrafeaed embodihe NHIL or the atdofidinuaddisedsh isiatddayith 4

t herapeutic agents, .such as a cytotoxic¢ dru% with radiation. As used

herein, theveddyinfosionsalihrdiimangzed apH(Defkan i@&%mq gioss o5 2 HQmg/m’yr owt h
f | i i i
actors, y@?&&ﬁ% '4%nse%uﬁﬁe @éelés%%vef‘@-%?agﬁfsi rEﬁé‘aEéaraﬁ Qllé\!i%h’ovgxptﬂg o nSWD

03/ 068821 P 03/ 00665 enmat opoi eti c ctors, such as int
(e.g., intembmhikirs Préfetably) thel HunPanidetl aftj-ON-26 antilody 10adnhiniste@ed dtla-ddke and

| L08)- coLombostiyURH BG: AL B (5 8 Q5 SRk AL b 2170
(g EJAAMCEF]Q é,ct jg;sb Prdrer &) NHI isGreatddryieh 4 (el ifusiofssdBbve, ¥ injédisnsSlesyn cel |
frequently as above, but combined with epratuzumAb (anti-CD22 humanized
antibody) on the same days, at a dose of 360 mg/m?, 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 frequent
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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designated "Si factor," erythropoietin and thronbopoi etin. Exanpl es of

sui tabl e i munonodul ator noieties include IL-2, IL-6, IL-10, IL-12, 1L-18,
I L-21, irweriBeessat y, TNF-a, and the |ike. Alternatively, PEEBIGN6666aN
recei ve naked anti-CD20 antibodies and a separately adm nistered cytokine,
whi ch can bémawrpHrEpEpbapteamayne disqrdere using ar pyti-6D22fantbodyd mihidhsis r at | on of
t he naked anti.- j I i ed supra, the anti-CD20 anti body
may al so be%%%ﬂ§%%§?§ﬂ£?38§%§§?ﬁ§ﬁhg%§§ﬁ§§tor. The i nmunonodul at or may

al so be conj ugat &aladditién, bylsragbudio ompekiti®0ehe piebht @fventién & cofirea
ant i bodi es bi ndi ng }tth’E'di fferent antigens. Multinodal therapies of the

present i nvEHKIUEROH bR apoleqyias of anqnegionsmakediyi-ClaRP pntibodias dinseted 6D20

anti bodi es ' WkStr at..on: t - b ti-CD19,

anti - CD21, ?#?#é%%ﬁg%%é g@g%gﬁ% %&%ﬁmﬁ% ?&ﬁ%@ﬁﬂﬁm (i ncl udi ng
t he i nvari aconteinplatgs thevgpelntid campositiddseofnprining . niiatueeofmbndudeiabanti-f usi on
proteins, or i nunoconj.ugates. The ed, anti-CD20 anti bodi es or
fragnents tq@e?dlfn;guﬁ‘ﬁﬁs %PLQ}%‘E@%%W% E@’%@@BHW% Ar‘iléﬁ@&a%ﬁhtﬂil%@&iaé%‘_né‘gai nst a
MUCL anti geRofhpadition SesEXBIdaRSEE nfH oftalPd MiBuE ol E&i-CBQ@Sﬁtiﬁgﬁ&ésb&ﬂh es

i nclude polyclonal, nonoclonal, Cchineric, human or humani zed anti bodi es
t hat recognivawing CDRssquennes. epi t ope on these antigenic determ nants.

Anti-CD 19 and ant- 2 .ant i bodi e,.kno to.those of .skill in the
art. See, for ex%oggﬁgaﬂtl'gﬁjﬁ@%@ﬁ%@ﬁ e@m%:%%%ufli%&; Hekrman
et al., Cancempbsititdydbr tréaMBRMATIBEEI] 1&%@0@%&&&&&}@&@%@&%& Opi n.
Oncol . 8:353 (1996) and U.S. Patent s. 5,798,554 and 6, 187, 287,

i ncor por at e&fficacy pesuch agiihady desrapsycandreenbanced by sunplaseensing thsrnaked nul ti nodal
t her apy, suhj r i L- AL I d/.or
i mmunocon] ulg%a@g&sd,?esf ﬁﬁgosﬁﬁj&%g |£c@)lna%€\}|5 t% ’hsggfgsnldar'ﬁrm?%(rz\i(k:lga?drs’gﬂ(g rlr%tF ﬁ%rr()g%y. For

exanpl e, " Ciigludidg BFN¥, ¥EN G viad OfNg sibidetkéls, inclGding 001 10/-p A1 -8 TDPOsiIde s, and
150- 200 ng/ n2 carmustine) is a reginen used to treat non- ins

S a Hodgk

| ynphona. ~ P&ktl8. Bi-2hjand crgkines inglding G1CSHand GM-CI004ycordinglys the (Db e
conbi nati on, chepnt | ' |- . S j1in
tho art. SednTRERRICAELENGbiG hEGRP RN AEfoctis AP SARE el 10
CANCER MEDI Qs sepui@teliver i3, sofie rdddtermred dbkihg ssgiimedt) ad as coejigates opages
2028- 2068 (l.ea & Febi ger 47. ﬁ\!\g (EBI 68821 PCT/ GB03/00665 1993), As an
i1l ustration®t pLoter ﬂél?'eaal“itl_b ¢ @&ﬁ&%éﬁ? cgn ?ee%‘lvﬁ%?r“sa FURDINORY nent  of
i nter medi at iy des. A ckRAK e St YTRO0RELéHhly bOSIMIReChMPPROP as 2

4-drug chemotherapy regimen. Additionally, a naked anti-CD20 antibody may be

combined with a naked anti-CD22 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 IIT autoimmune diseases such as immune-mediated
thrombocytopenias, such as acute idiopathic thrombocytopenic purpura and chronic
idiopathic thrombocytopenic purpura, dermatomyositis, Sjogren’s syndrome, multiple
sclerosis, Sydenham’s chorea, myasthenia gravis, systemic lupus erythematosus,
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(cycl ophospham de, vincristine, procarbazine and predni sone) and CHOP
(cycl ophospham de, doxorubicin, vincristine, and predni sone). A useful
second gwopa@satdson chenot herapeutic reginmen i s m BACOD ( mPChaiB03/N66S,

bl eonycin, doxorubicin, cyclophospham de, vincristine, dexamethasone and
| eucovor i n) lupahnephrigis, heimatis leverhiheamateitbarthritisnpalpglpmdutarisgndvinoen- B

(et hot r exa doxor ubi cj cycl 0 am de, vincristine r edni sone,

bl eomyci n a%lgllqugggwﬁ%o c;aiakﬁta%/ﬁe@ﬁ%f ﬁ@ﬂ%cref’}' %‘i%"al\réﬁt,%“‘?w& RP&ES%?SWFC%M yrate
and br ost at héphlitis| dtytheidh abessued Takdyhbuto dadritis} Aadispry s divedss, :mbaambiter apeut i ¢
drugs and cytokines are _co-admnistered wwth an_antibody, inmunoconjugate

or fusion pRENHEISSHeUBIHS. Mperabive pelitis ethema mulfarmenlgAmephrapgthski nes,

chenot her ap j Q]ﬁn i o j. bl }.hi stered
in any or deﬁ(%%l?erﬂ{)sg%? ﬂ%?. %ésg&%%?gl}t%%%%%&%%wBlﬁg?ﬁgﬂ%gy oi mune
di sease i s tbieaimd, pithirybiliave ektthpsis Hashimos’ sahydolditid) thiyaotbgieosignt | - CD20

anti body at a dqes of 200-400 ng/ n? ekly far 4 consecutive weeks (iv
over 2-6 hoﬁﬁlgly,gem@p@gpw aguvehepaidis, p@ﬁwesmﬁ(ée%@mm&m palyghagdrtis,

Preferably, {sTRIge=YiY! e 168t j a%ﬂﬁi j at a dose of
200- 300 ng/ Réﬂlﬁgﬁge ev%%rgs?gfcﬁgrﬂ% or evgggﬂetrﬁ?rr wéletl,%ﬁ%g}% to 8
i nj ecti ons. ampbisaphic bfeealrsektrosMiHabésddrsadiat gantwell brtdritisietymyalgifiisi ons as

above, or injections |ess .frequent.l s above, .hut i.ned Wi th

pr at Uz umAbP ORISR R DRSSy EhauT oBrerfs "l Aoaas eveaits dose of
e - - - - - -

360 ng/ n2, gi venAR§-CM20 AkiibodRE nY&lsoindiRE popt8dié HEdelld etRERingdHE CRoOr
after the anti-CD20 nonocl onal antibody infusion. O, the antibodies used
i n combi nat Pigenh Evidepchelthisiisdichen ispunpetediin the literehae.i Ko sxemplendews  such
that they ar ' ek J ' hheing given
every ot heggr{/\l/eesliﬁkg?ﬁ%%gﬂggg ?énlﬁ‘égﬁng\rq@seqbnglggﬁb Ec))lrcl Q:glaltéc a@?ﬁﬁ Ft‘b'o 8 or nore
doses. Theseeceplosagactive vethihe i GlaRc beéth’oMAmhamdssﬁhkaldi fSke Slﬁm et ak.er valjs,
such as every 3-6 nonths, dependj n the patient's clinical status an
response toC\éaeqﬁme@ﬁna Wmﬂéfgﬁ(ffe%ﬁ%}:gﬁ-%@%@r darthppit vas renogted dbptvi th 4
weekly infugbnp f d @fferdid @BYEMAD, 1 B Hoinl bf Ogghti body as
above, conbiﬁ%ég \}\fﬁ aone %r nore | n]j?’éct’i gngﬁélg'rfng%bizﬂgﬁm tdgig?(gjl ggﬂl ed with
a t her apeut Ghelis otap lad N (s 1342 1398 OW) @ud Ghetioesadl., Pows dathf Actdo8cibet ween

o “mont hs) - W08 L DSPREP 31888, 264" (ol denber g ot al ) di stloses 48 VO
03/ 068821 PCT/ GBA3#iB80@ESspetiieus e B RPsurRke antigeh BRBNRIISESMedRfested 3BT an
anti-CD22 antibody, which is, )

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

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

anti—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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i ncorporated herein by reference in its entirety. In addition, a

t herapeutic conposition of the present invention can contain a mxture or
hybri d nowemaless2pf nonocl onal naked anti-CD20 anti bodi es PdiTrGBIBMOb6E O

di fferent, non-bl ocki ng CD20 epitopes. Accordingly, the present invention
cont enpl at emjugated dp tetanti-CoApasitody sechabatphe agentjisapenificallydangttedtmibel onal
anti- CD20 anii bodi es that bind at |east two CD20 epitopes. Additionally,
the ther ap®PPIEEUC B5fidbsi ti on described herein may contain a nixture of
anti-CD20 anti bodies with varying CDR sequences. Although naked anti-CD20
anti bodies are the primary therapeutic conpositions for treatnment of B
cell |ynphtha aFxpression Yechoss di seases, the efficacy of such antibody

t herapy can be en ed by supplenenting.the .nak i j with
suppl enent al ag@he[kﬁ,ﬂﬁsi?gﬁgrgg eﬁ%%?f%#ﬁ ueglé%e fcsh,n%Fﬁggr Iimr%lé'eﬁr)ﬁ‘pngfr @%%O i ncl udi ng
| FNP, | FNbyveNtcahdyeconiigiotg whpinsered tol6livindety bf knowilhadt védter§ that L- 12, | L- 15,

I L-18, IL-21, and cytokines including G CSF and G\ CSF.. Accordi ngly, the
CD20  ant | Pedidedorasplissiion ehthemagleliacid Ahgsewpstarshen e dasisaedaBting vt oki nes,

either as fihithBodd M Vo BRANSHEKY nesd:f). RPHRedE dBhEHRR] dOS! ng

regi nent) or as conjugates o usron proteins to the antr-CD20 anti body,
but al so camshgiog) otchotla of theamwleicmid mra cellitd Whibthiigs.debosreéxBnplve, t he
anti-CD20 anti bhody may be conbi ned with CHOP s%glaist 4- drug chenot her apy

egi mon.  ABGIORGIRRY 3 besised Kb BEBSRAT SRFRIBIon fORIAY hebAvEE PraSITAE wi t h a

naked anti §é&9&%e%?&ﬂagﬁfqhﬁ&dm ridfe thah4ERfiaRiARnAst chatlEbtrol SigARIE.Nat i on
for NHL therapy. ['nmunotherapy 0 -cell _mal'i gnancies using an anti- CD22
ant i body i $hebesuathdslsdndludeis vitza mombmant@TiAS(?C%muéw@nﬁ@tlg et al.) and US

Serial No. K 09/.307, 816 ( CGol.denberg, et, al.,, [ [ d, herei n by
ref erence AR ?%Eﬁé@pé?’f?e %brgﬁ]ﬁﬁ{‘ghé%%lﬁékgﬁg%éﬁg%%%g}ti ons can
be admi ni s{.ABTRADORY MIANIOATUCHRIBprivig Glartdh T aborathiy (Nai Yakk)pAuaibel fre
anti-CD20 anti bodi es. As di scussed suRrai t he anti bodies_of the present

i nvention ebnl9%é GEREENG PROTOLGIHNEMUECYLABHBIRLGAY fm¥RPAS and ot her
B cell di Sggﬁse(élewygﬂ(ﬁ.o'ﬁ%ﬁoviﬁéﬁ forﬁi(ﬁﬂfﬁﬂh ti@ﬂﬁéthg:@gl(i.’ve?}pgf podi es can be
eat B- el'at

used to tr ce aut ol mmune I seases, Including Cass |11
aut oi nmune poiysedseile autissadatedmithe-veei.at ed t hr onbocyt openi as, such as

e, 0 oal ¢ LN oncyLoRenL CoPURU B AR SIS LR

Z (r:lyt(:aL gﬁ; ts : g%ﬁﬁ%@%wsw Fital vEMBSAQMARIBAANIUS,; A AVS h&PbEsilng Ry Srirus,
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 includes
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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WO 03/ 068821 PCT/ GB03/ 00665 |upus nephritis, rheumatic fever, rheumatoid
arthritis, polyglandular syndronmes, bullous penphigoid, diabetes nellitus,
Henoch- ScworiB®sss2pur pur a, post-streptococcal nephritis, ecytdBoamodsodosum
Takayasu's arteritis, Addison's disease, rheumatoid arthritis,

sar coi dosi sequeheseamgodinga buman Ig&i1 heayy shatraconsiant regiensan Ig grbanessielesat hy |

pol yarteriti Q | osi dpasture s syndrone,
thronboangﬁpﬁgﬂ'ﬁ% éPﬁ@g%qwangﬁéﬁﬁgq ]F§%§“%5?$h05|s Hashi not o' s
thyroiditis, thyled eositi@siated hersiglies aRtodTor exPieiinCa MahinifdhapaDI0 s,
polyny05|t|s/dernatony05|t|s pol hondrltls panphi gus vul gari s,

Wegener' s dﬂéhuxﬁﬁﬁﬁﬁgﬂghnﬁﬁﬁﬁ%éﬁ 5 e SRITBFIAPCIOT gampsish A atera

scl erosi s, Nl Ci ous
ner o 1 apragce bR humlt fiflekc kb it B UAL ifrandREHEL ) P
Anti - CD20 andrhmelitinecellsrevith ai Isast oneloftseiddnepizedivecton (1u)3éell®tmg<umes§$tetdg t he CD20
antigen. Evidence of this |Educt|on i.S. supported |H%the literature. For

exanpl e, i tcelmwhichexprassamaaker Sensand G¥hideEiEng fin ollpsecreting thedr
I hoid ¢ reactive th the 1gd -Fc of CD20
ynmp %{ISCI?W@% f é]hah&e&% 941@ ive wi g

MAbs that cross an et al. Cancer | munol . | munot her.
48(12):673- 683 (2000). Further, it vvas reported that aggregates of a
chinmeric i nduced apoptosis. See Ghetie et

al ., Blood (5) e@é?“iyg@‘“{%ﬂé@%%AHfg? ®et al., Proc. Natl. Acad. Sci

USA 94(14): 7508 gepdAil, tHOP¢ [varidik lhlgﬁﬁé}ﬁﬁl)éﬂ&%f(vmabk Hebey &30 ssaichese

antigen of B cells can be injected into a mammalian suﬁjﬁect ich then

bind to t héocmantcémZOsMAbas@@ berpbiaieed byfa betaly ohmolghlanelaning Dressawes:B
cells. <€ cl udi ng
pets, such Séi‘% %Solgg P;drigscgpdﬁq%%ggﬁf” n%@?ﬁcr%%gnsgd %H@ &ﬁdaﬁ}g’r mhési"%{\?gm. on,
i.e., hUﬂH%@M@MAt}B&an)e gh)lnédiby PCIRmrr[phiieﬂlo&rr]fdmi e kélhihzieekpreased a@mainenur i ne
anti - CD20 S, can be used to treat ¢ non- hu mmlian s s when
there is ef)fé‘ﬁé%‘?rtfsa‘\’ilrg?%(? Ve isgadepcador Tq %&@gﬁ%ﬁ‘ﬁ%’l‘fﬁy §B% c%i‘ﬁ‘ﬁ&lies 10
and 11, bel gy, Jh&s By w& FQS‘&%I’m\é‘éll ehnfE & ééﬂ?{h‘l@ﬁ&%'a‘s} dbtriBUBY Brladdic

usual l'y Iess i nogeni c n non- human manmal 1 an subj ects. The anti-CD20
ant i body boatad, (Peod IAézﬂCMQ’ S@UUSAC% 2883 GO89)) archdich is mcotperatisidtyrratetaneer and

depl etion neopl.asti c B cel ecau nt .B cells
exbr o5t neSEBBOR IR T gie weiaeing PIEREE g AT op BRDARE R |

deat h. Howey@Etruckdl ¥ SREMBRU U9 E&inkSet \W.| (Mol eRoRiHbAL 82: a3 t(hwsewmﬂant B
cells will be eradicated or signifticantly reduced. Additionall y,..chem cal

agents or ringorperetedvhy teferrsice a0 bp @repared riram pny knqyes hylsidopisdine ffor can
be

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 Vk sequence for the MAb may be amplified using the
primers VK1BACK and VKIFOR (Orlandi et 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 et 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 [S00 mM KCl, 100 mM Tris-HCI
(pH 8.3), 15 mM MgCl,, and 0.01% (w/v) gelatin] (Perkin Elmer Cetus, Norwalk, CT),
250 puM 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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50 WD 03/068821 PCT/ GB03/ 00665 conjugated to the anti-CD20 anti body such
that the agent is specifically targeted to the neoplastic B cells. 12.

Expr essi owmovawo6sses The DNA sequence encodi ng a hunmani zed, PCRiGB®BI0e666r hunman
anti-CD20 MAb can be reconbinantly engineered into a variety of known host
vectors t habnsigts afi denafueationegt| H4°at |fcﬂn1 ahint lenealiog eitcSRET fbr Thesnm, wadt or s
can be designed, usin known met ho to_contain the el ements necessary

for direct inolyneerizAGY %g@,%fprl ftmahﬁfapliﬁﬁﬁl @@%%Hrﬁagsﬁntswwbﬁwﬁieé OBcid in
acell to ch | | K dgl.o GRIL4 bg enerate
expressi onv&é| r%ect(ﬁlo d E‘?Jvhgl%gd’p?o el n CSQ ’nale g%&uence o%% I nked

with appr Onfohgtf@teﬂr@nacmnmmaﬂml éft lroﬁ@sihgbmmlb@hd@ aethplate sSinthesds Sa.nd F@Rse
met hods include in vitro reconbi nant DNA techni ques and s¥nthet|

t echni ques.anpbificalionypy descibed Y hrupgiet . @ilol, Imwguol, 3 AR APDNRG A

ol 1907, ‘COMRENT BacHe R 1 Py el pfal R AR APHEEL % e

York) . Al sRNAMNAeynthesizérn(Alpplial Bivggstinig foster Cikye (W) fov ey inforatructing

pol ynucl eotlde no SSOCI ated with a vector. Vectors suitable for use in
the i nst antMURRERE | o%?nﬁ%m be viral or non-viral. Particular exanples of
viral vectors 'P@Rqﬂ@d@%%pwdaﬁ be @&Mon@&'hﬁ@ﬁ s&@[ﬂ%'w%éto}”éh%as a pBRBRLI T US,
and retrovirus vectors. An exanple of a non-viral vector is a plasmd. In a
preferred drabolitaging vectre W@ﬁlhrthats;omalps as i gronagicte | ;St%lgls]i)ft@ﬁdql BWONCE as

descri bed hereln L.S.a ressed
I n a host caé’IdI ‘i%"r“éé?ﬁ%@ Besh @fﬁ?@%‘gl n |sefl 5183 Elﬁedg%%fnR blcs?gﬁ ?ol of

certain regrtRi@bduct EFEVE Scani beChubdiongl Gaa s kitilat \seighiy VdvttiC bldheagpiienot er s,
tissue- speC|f|c regul ato é el ements, and enhancers. Such a gene s said to

be " oper abl BBlP¢saRBidbased Vi S. r agividuabelones) comiginiag therresnsptivs SR pesucts
expr essi on B@Equlfancteg%y fb?re%oglé WEREMGE O?S%bﬁfﬁzbwgﬁ A&‘? WYence

encodi ng a nanlz heric ’human ant'1 - i ncl'ud€s both
the heavy aifAfTve SH6Y(O7ENavhicl Brinaigioeatathoy fnaicant regi ons. However, two

expression vect be used, wi,th one co sin the
vari abl e and %%Pgﬁ% SF@@nﬁﬁsdeéﬂ}PeBH@r%‘i A O c% nctqﬁcgné/ FGI"E\% @ﬁ’al n
vari abl e ang,GAR%h@VirdnBAh&BSE, whéthir!decRfifd Rith@ly of iﬁ@u&)ﬂpr ession vector

further conprises a pronoter. Because any str on%
The expression cassettes containing the Vi and VH, together with the promoter

and signal peptide sequences can be excised from VKpBR and VHpBS, respectively, by
double restriction digestion as HindIII-BamHI fragments. The Vi 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 supernatant fluids monitored for
production of a chimeric or humanized anti-CD20 MADb 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-Ag14 cells. Another vector that is useful in the present invention is
the GS vector, as described in Barnes 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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pronoter can be used, a DNA sequence encoding a secretion signal peptide, a
genom ¢ 51 WO 03/068821 PCT/ GB03/ 00665 sequence encodi ng a human | gGlL
heavy chawop ogoesstant regi on, an | g enhancer elenent and &CTIGERSHo@Re DNA
sequence encoding a selection marker. Al so contenplated herein is a nethod
for expresséxpgessiohyysumy ad deniribeCiR Werldilys of OATHERL. Fdrdch)YDhigriesr 4giHg at

| east one expression vec{éor conprising a DNA sequence encodi ng a

hurmani zed, Whi8nefl-880 @P9%uman anti - CD20 MADb, (ii) transfecting mammalian
cells with at | eas . af L lel ' (o EDTeSE i 0g.:
transfected ceie}laiia\%ﬂ?@ﬁﬁea?g r%esgg f%pﬁrrlg?té]r%ggﬁ%é ag%ﬁ B(y: ]j\E/])’IS?*d gﬁﬂg‘%‘ é;}lgrrl\egd t he

cel I s secr etitray folhevhuAbnitAéddug ah VKpRD2A0ightithaior exprdskien tveetngfaad 28dugcef | s.

13. Met hods in t.i - CD20 ,Anti bodies I n general, the. Vic ri@abl e
light chai ny%ﬁ?fg@ﬁa?ﬁﬂ?amxewﬁﬁé%wwim b% B&fge{ﬁ&&@ g iecn. Gt 1 4550, N
can be obt agpe nB¥]dmha\@lis B de@fopbRAi6k tBiBRaS h@aﬁﬁwldgmyg&%f to (RHGI 2s

RT- PCR, 5'-RACE, "and cDNAli brafy screening. Specitically, the V genes of
an anti - CDR0/mbnadani4de t149n€PRBY Witk aipincéipemtadoyf rafereacec dldllowting

ot hent 1 ai {AfasE, eBlraBUR i TR yefBteta: nACREES e RS DR (1 o

as a chi ”ergﬁfeﬁﬂ%c%l@@&cmcgﬁaﬂ’lsﬁﬁ,m at 398C, 3% G4, PritselddBdd prodzgean SCi .
USA, 86: 3833 (11989)) which is incorporated by reference. Based on the V

gene sequenbesipitiatedunferi rwel daysi bDho additianarft hgromypcidessleption smdium

d as, .d ibed.b | L. | ... 32,1413 (.1995)),
ohioh o CTicayOTRET SaTReRh. FEVAR adinal brastfaon ST VR Bt FF YRRy Bnouh
hybri doma | CoRnRE typiéallfSdneghe d-3 ebks! poRGelbdtRPUGHE AhELultiRs @hn GInRY i C

anti-CD20 MAb by general nplecul ar cloning techniques (Sanbrook et al.,
Mol ecul ar Cexnandey fopfurtheysnalysipy  manual , 2nd Ed (1989)). The Vic sequence

f t he MAb . f} I i | andi
ot al - 1089) or AsREBlra AGLs ek A% Jdfhve R (IEEctratith BECHARE oY T Adl
(Bi oTechni giasy chiin caB8be (de88f9d by WhiSh assay.i Brioflpauptmstaitysamplt érHitcid) whi | e
VH sequ_encegr can b§ anpl i Iﬂiéred usidggﬂet he. pri mer i.r . VHI BACK/ VH FOR

(Ol andi et g ranglsggma suifuss agsadded inytripheate oIS A mipgotter RIpfes Pregelsding
region of mykhneodidGhelaamah besaly1deu %@%Rﬁbgm&ki_ﬁﬁ%iﬁ@ MRuibdd 4G2kb6d094) ) .

which is incorporated by reference. The  reaction mxtures containing 10

| of the flmmtmeRaseanch, DAGewdBA)., Plageslaroicul@icdHOR] bt freom [BaB1aivieKCl,

100 M TE 1 o lhisThee RandW B s O Wi ORhbUk BRI
containing 0.05% polysorbate 20). Horseradish peroxidase (HRP) conjugated GAH-

IgG, Fc fragment-specific antibodies (Jackson ImmunoResearch) are added to the wells,
(100 ul 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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250 M of each dNTP, 200 nMof the priners, and 5 units of Taq DNA

pol ynerase (Perkin Elmer Cetus) can be subjected to 30 cycles of PCR Each
PCR cycl ewprogfoessabl y 52 WO 03/ 068821 PCT/ GB03/ 00665 con®CIIGBIGN0665
denaturation at 94C for 1 mn, annealing at 50°'C for 1.5 mn, and

pol yrer i zatandrhesupétha@nf Giterdd Birorigh.a O\l mémbrang/i The fileretinfedngnisrnassedan be

urified on, 2% aqgarose,(BioRad, R c nd, CA).. si,mJarl t he ized V
ISenes can O“E%HgF?tﬁﬁ%ff’ohW]aac’ngatQ iao%o%ﬁt? 8§é 18'{/1?1510%’5%61 80" Hgéﬁ% enpl at e
synt heses apanECRithaBBkt 10 @alnidtolasedeSPBS bedlployeih AUBENE nfibody (i&/Bluted
| mmunol ., 32: 1413 (1995)). See Exanple 3 for a nmethod for the synthesis
of an ol i gdtomahel c@ ivgth B1oM glycingt b c@H Ry confainingn d A aaM; &D T 4nppl i ed
Bi osystens,_ fgster .Ci CA) f.ar.use. i ti ' nes.
PCR gr oductF§a‘f%¥9PS \9&?(:0;%‘1 BE gsotyﬁ%%#leglb%’g;f%ﬁ%[ﬁ%% ggi l!hlg& Vel g}r}?@ﬁgﬁy’a%ﬁa
PBR327- basgetefii @icadrations @stermifidBRm tlitedbsobaiai 2128660 gmpr Redtfections si gnal
pepti de sequence and convenient restriction sites to facili tat%%ram

| i gation ofare peoled,clishprdneamstdiBs, anpir ibediceancenirategfor gxapeles ed
into a simpkap stadh ngyah! U S iR LG R ionPRSREMIRED

| ndi vi dual %%‘grll%%la%joﬂt alcﬁ)ﬁhgg‘{eﬁ%’ %gqs)ge&?\%lP& pro uctosn may be s‘eg{uenced
by, for exappiSa, at beforeetixbils cdncSaratjen adiusted to {bonbt mgial wsingl3s. Sediim,  USA,
74: 5463 (1977)), whi IS 1ncorpor reference. The DNA sequences
descri bed H#d: &-Oéy&“?& ﬁé’of“éer?@ﬁﬁlégﬁeﬁg?%isﬁ@pglaﬁ?ﬁr@‘l‘tg’& nutants and
variants ther eof 7y MRELRAEg 26 ek RS ARl lidHckY othe Eﬂﬁ‘iéﬁsﬂﬁed T eepatpaRSSi ON
cassettes containing theg\ﬁ c and VH, together with the pronoter and signal
pepti de seqameihCB20eatbdkesexci sed from VKpBR and VHpBS, respectively, by
doubl e rest@s@g{ digestion as H ndlll-BanH fragnments. The Vic and VH
expressi on tes can then be ligated into appropriate expression

vectors, sugbcATOIKITGAG CEEATCTGIIPECGMCATAGGGRTCaCTATEAC Hybri doma,
13: 469 (1994%)@.T The expression vectors can be co-transfected into an

appr opri at eTEGMAGGGEC AGHaConC s T/ARETACARCCACIHGTTC o) oni es sel ect ed
for hygronygi WSt , r b & JROPT »for production
of a chi ner?lé%odr&ﬁ%g%c? %ﬁ%é%%@@%?éexan&f%@%n ELI SA assay,
as described below. Alternately, the Vic and VH expression cassettes can be
assenbled in the podified staging vectors, VKpBR2 and VHpBS2, excised as
Xbal BanHl a3 HF / BanHi fragnents, respectively, and subcloned into a
singl e exp5ﬁ@gﬂ@r@'@@’f@@cé@ﬁ'TT@TCPﬂGG@A@@GGASPCTG@GMA@ lles et al. (J
ods

| munol . Met
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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125: 191 (1989) and al so shown in Losman et al., Cancer, 80:2660 (1997)) for
the expression in Sp2/0-Ag 14 cells. Another vector that is useful in the

present iwWOeaw6éssalis the GS vector, as described in Bar n@€TaiB0al00665

Cyt ot echnol ogy 32: 109- 123 (2000), which is preferably expressed in the NSO
cell line InP0TK®B IkeWwnsd O her appropriate mammalian 53 WO 03/068821

au 2nei m - For SAROTBRGER Fe AL ARG B PRECETR T Bt eGSR T BF R TA cct i on

and assay for antibody secreting clones by ELI SA, can be carried out as
foll ows. About 10 g of VKpKh (light chain expression vector) and 20 g of
VHpG g (head30VEHai n expressi on vector) can be used for the transfection of

aceording 15O ACAR TR AR B8 TR RE LR M e O e or por at ed

by ref er encep AGREPPEDGGETATICTT TOACTRETEA KYADATGOAM i n 96- wel |
mcrotiter plates in co @I et e HSFM nedi um 2 Life Technol ogies, Inc., G and

I sl and, NY)T@EGITAAG GCARCEGLACAGHFICERSAREHCAII G -3 at ed aft er
two days by the addition of hygronycin selection nmedium (Cal biochem San
D ego, CA) at a final concentration of 500 units/m of hygronycin.

Col oni es typiziHB energe 2-3 weeks post-el ectroporation. The cultures can

th b ded f furth i t t hat
bosttive for ARCAGAAGH AR A CopRAt A ST EER A harn can be
I denti fied Ry @M AFSRYAGRITELEX TGERECTRIAR CAGODTEAdE00 |)  from

transfectorra cu tures are added In triplicate to ELISA mcrotiter plates

precoat ed MEGA@&ACA@GGWTWWG@W%QGQ%RM specific

For 1°n at AAmapERLTORC IO ERG TG BRRERORY  Croved by washing thr ee

times with wash buffer (PBS containing 0.05% pol ysorbate 20). Horseradi sh
per oxi dase (HRP) conj ugat ed GAH 1gG Fc fragnment-specific antibodies
(Jackson | ket Backetiydar e added to the wel | s (100 | of antibody stock

diluted x 104 E:‘ct"l‘lﬁ% a final
concentratlg Cm%égﬁgﬂwgﬁ%é}m&%@%@ncu ation of 1 the plates are

washed, typically three tines. A reaction solution, [100 |, containing 167
gg of orthoph | ene-di am ne (OPD) (Sigm, St. Loui s, MD), 0.025% hydrogen
per oxi de i nh4 ?—‘E&%“ Fpevgtdded to the wells. Color is allowed to develop in

the dark fow $9chidtsgea AREATCEREEANIIGCAPTORPRRIARY CTiER3addi ti on of 50 g

of 4 NHC sSolution into eac bef ore

hA20VHB Backward
5. ATCCCGGAAA TGGTGATACT TCCTACAATC AGAAGTTCAA

GGGTAAAGCC A-3°

hA20VHB Forward
5. GGAGACGGTG ACCGTGGTGC CTTGGCCCCA GACATCGAAG TACCAG-

33

hA20VH2A

5’-CTGAAGTCAA GAAACCTGGG TCATCAGTGA AGGTCTCCTG
CAAGGCTTCT GGCTACACCT TTAGTAGTTA CAATATGCAC
TGGGTCAGAC AGGCACCTGG ACAGGGTCTG GAATGGATGG G-3°
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measuri ng absorbance at 490 nmin an autonated ELI SA reader (Bio-Tek
instrunments, Wnooski, VT). Bound chineric antibodies are than determ ned
rel ati ve wo oatnesser el evant chinmeric anti body standard (obtraTrGaIBeodes om
Scot gen, Ltd., Edinburg, Scotland). Antibodies can be isolated fromcell
cul ture nmedd2a0id82Bol | ons. Transfectoma cultures are adapted to serumfree

cul ture 1 norTeaChatinica BT AGAPEER A aER CToctitadoRic " sh vo
03/ 068821 RGT/(GROBANICREAGITTALA FTEEAGTEGAG CAGtEeTeA GG ough a 0.2

menbrane. The filtered nediumis passed throu‘ah a protein A colum (1 x 3
cn) at a fTEVGAGEASIA CGHUATRITANE TIeGHGCS AGAFCGHEShEd wi t h about 10

col um vol P i - bpdy is eluted fromthe
colum w t%@%%ﬁ&%ﬁ@%%ﬁ&(ﬁ@@@??m ng 10 mM EDTA. Fractions
of 1.0 mM are collected in tubes containing 10 gl of 3 MTris (pH 8.6), and

protein concentrations determ ned fromthe absorbance at 280/ 260 nm Peak
fracti ons hde@VBaé\Feurardi al yzed agai nst PBS, and the antibody concentrat ed,

for exanpl & _iddy %TA%S(A;%@TE%?A%&?TC@&%@&%T%)' The anti body

concentration’is determne , as before, Its concentration
adjusted to about 1 ng/m using PBS. Sodium azide, 0.01% (wWv), is
conveniently added to the sanple as preservative. The follow ng are the
nucl eot i de "48QliERB&9cBYahe primers used to prepare the anti-CD20

ant | bodi es:s, IVRAMKAG B 4 CETATA PACTORIAT AT AT CRAGATACRBAICACTATCAC
TTGTAGGECC Al CAAGTG TAAGITACAT CCACTGGITC CAGCAGAAAC CAGGEAAAGC

ACCTAAACCC GREGRAGHFCEN-3" hA20VKB 5' - GGTGTCCCTG TCCGATTCTC TGGCAGCGGA

TCTGCGCGACAG ATT CTTT. T T C T. T TAT
T TTOrOAGe ACTOARE TavehtigthE BN oo fateienc? 1SS TR ing CRoies
5" - CACCTCAGMEIAGE GG AT GoATIGHETION Gl CONEGRGERTon & not WAOAHA s wapits

5' - AGGTTCGAAG T TAAAT CCAGGGTTTA GGTCCT- 3' ) i )
but rather includes all variations that are evident from the teachings provided herein.

EXAMPLES
Example 1. Construction of a humanized anti-CD20 antibody

The Vy and Vi genes of A20, an anti-CD20 antibody, was obtained by RT-
PCR using the primer pairs VHIBACK/ VHIFOR and VK1BACK/ VKI1FOR,
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 Vg 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 Vk (Figure 1A), and a combination of EU
and NEWM framework sequences were used for Vi (Figure 1B). There are a number
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hA20VKB Backwar d 5' - CACTTCGAAC CTGGCTTCTG GTGTCCCTGT CCGATTCTC-3' 55 WO
03/ 068821 PCT/ GB03/ 00665 hA20VKB Forward 5' - ACGTTAGATC TCCAGCTTGG
TCCCTCCAGEO@MNGRTGEGT GGGTTA-3'  hA20VHA 5' - CTGAAGTCAA GARACTESGDI665
TCATCGGTGA AGGTCTCCTG CAAGGCTTCT GGCTACACCT TTACTAGTTA CAATATGCAC

TGGGT CAAGC AGRGA T CEh AEAGRGREH EhaGAATSGATTGe GIIR regivh2CAldB compAETAGAAGTT
CAAGGGTAAA GCCACACTGA CTGCOGACGA  ATCCACCAAT ACAGCCTACA TGGAGCTGAG
CAGCCTGAGG thergtantin enjtredyrmewerkcthy A@%Lé?-

TaAiGT oG RUACE TR I GG oike el B MRS

ATCCATTCCA fraidutorks Figurb AAG\IHAR (B2 kmpneﬂ:r&dhéﬂ'eﬁ?ﬁmﬁwlﬁf@éfmcmACAATC

AGAAGTTCAA AAAGCC A- 3° hA20VHB E d.5 -

CTTGGCOCCA fi Abﬁs&t%t}algew?f B ﬁzﬁ%@b‘%ﬁm
TCATCAGT GA 1t AT E6nkbins %%%Tﬁ%lcﬁﬁﬁ]i T@ﬁﬁﬁ@ﬁo%@ﬁ?

TCaGT CAGAC A R A S A T A B B 5 0 0310

PCT/ GB03/ 00665 hA20VH2B 5' - ATCAGAAGTT CAAGGGTAGA GCCACAATAA CTGCCGACGA
Example 2. Method of hA20 antibody construction

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

VH1A 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 Vk 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 Vk. (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 pl 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 [S00 mM
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ATCCACCAAT ACAGCCTACA TGGAGCTGAG CAGCCTGAGG TCTGAGGACA CGGCATTTTA
TTTTTGTGCA AGATCGACTT ACTACGGCGG TGACTGGTAC TTCGATGTCT G- 3' hA20VH2A
Forwar d SWOTIOBBEGATA AATAGCTCCC ATCCATTCCA GACCCTG 3'  hAROMHDB0BES kwar d
5' - ATCCCGGAAA TGGTGATACT TCCTACAATC AGAAGTTCAA GGGTAGAGCC A-3'. The

i nventi on KELf100midTrigdiC BB )bys mdM dabis end 001 Wi gelsiinh@edsianpl es,

whi ch are ovi ded for illustyation.only. [ WV HNBh S jmted to
t he exanpl eS¢t Srlg?%:lk’idr;@@M&FFac\k}éiﬁTg?%dnw;{ﬁan ew%%llﬁdt fromthe
t eachi ngs RLAVEEREdNAES MitsXANPDRE pblymenke(PhrkitBhndrrQetis). dfhiofaciohunani zed
anti-CD20 antibody The VH and Vic genes of A20, an anti-CD20 ant i.hody, was
obt ai ned byniRre RERubjsdtediior IPecyples AEPCR agactiongqnpiaiing of\depatesation o Akt BACK/

VKI FOR, ti ly. Ol i | ., . Nat.l . i . USA, 86:
3655 (1osofor | i toptiine 4 Qi in darink i Al e Bt a2 Sy T mip o e
possi bl e efhopeKREFHIFCR l{){i}%&éﬁﬂﬁgpﬁ’ﬁ@fﬁ&a@m%ckﬁﬁﬂ 64 YRBAoRwaidne VH and

Vi ¢ sequences as the fina product were designated A20Qvk (Figure |A)
and A20VH (fdeyuinglat Bynditicms Phe amplifiad, VIRA aoé Vikek fragmems weraoyifisdhep Bédy was

constructed and ex edin cell. T es of
cA20 are sRABIRSS (ﬁl@{ﬁ’gﬁ?‘éﬂ?@%miﬁﬁq‘gﬁf ?%%%f%ga%% %Qg&gﬁg? ?ﬁgg? and
conpet ed Wik Bydhastistleabie! faellidedjoptiid fir@ghfNomlighorh yiid abaptified VKA cul ture
supernatant (Figure 3). This result confirned the ”tqt}ﬁﬁ%f c'%tt?é of the
cloned V degment cantinegladulkjestrigtien sittakd Gl 1fE &y € 335%BLbl e region
sequences encodi ng., t i > ang i ifcHAZER RO e, desi gned
and constrﬁ%#ré(gl.onglll}?mﬂec%g r%ﬁgwor ( Eﬁt}qu nlggg vvereﬂ% %I;dgd fo)ﬁa!ﬁ\?lrdc Fi gure
1A), and a Bxembrestatiiansiefat BU5 -antasR/Bs T restsoimisite e GATEER anthed’ wsed for VH
(Figure 1B). There are a nunber Cg?, WO 03/ 068821, PCT/ G(BQ3/ 00665 of am no
aci d changessemblyé Fedibilength vV %‘nd’f’astaﬁ%O“E%Q{%‘Fde BHRL SRR 20N pared to the

starting hugnp,;ant ?ﬂf‘%ﬁ{ﬂl 168 apPidBridte 3hnd Bakhzydlesihd BgatichPiddH
cont ai ns n:age@%%g%%%g{g%\%%% e A20Val cgrrllt ains three changesgf romthe human
EU 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 Bell 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 VKpBR2 as a Xbal to BamHI fragment and ligated into the
pdHL2 expression vector. The vector containing only Vi sequence was designated as
hA20VipdHL2. pdHL2 contains the expression cassettes for both human IgG1 Cl,
C2, C3, and hinge regions (Fig. 7A) and the human kappa chain Ck (Fig. 7B) under
the control of IgH enhancer and MTj 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. Immunol. Methods 125:191 (1989);
Losman et al., Cancer 80:2660 (1997)). By replacing the Vk and VH segments of

pdHL2, different chimeric or humanized Abs can be expressed.
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frameworks (Figure 4A). hA20VH2 is preferred because it contains nore an no
acids fromthe human antibody framework region than hA20VH1. The |ight
chain of WO28/06882A20VX, contains seven anmi no aci d changes PCTWGBIBECREI
framework (Figure 4B). Exanple 2. Method of hA20 antibody construction
Each vari abl e cHedw chas constructed in two parts, a 5' - and 3'-half,

designated as "A" and 'B" b PCR

anpl i fication dforghe ngwgloﬁoimbg;éﬁf éh‘%(%zgﬁgIA’GOMC eot i e%gﬁspll th e with

two short Ifn[eﬁa} gfégerﬁfnl oITRS b 23- mw&@ﬂ&@%pﬂwp&mﬂy, (SEhEigadB) weiced fragnents

were first dinto the pCR4 TA, ni n ior f | nv

(Carl sbad, Ty@&)esﬁn@asdﬂﬁpﬂqueﬂov% a&ééﬂ‘é}h&q\ﬁ\gi %F’é‘iggﬁgm pri mer

pairs are |listed as

xE?BVIéB- Ea}?%gé%ﬁ%ﬁ% i itgs &%v\[?% @%Eﬁgﬁlﬁ SR éé/“@ HLA- Fmr {%Fﬁ Forvard
- Backwagigd MHBxdnaslvar The sdhizAoistticBa knethod/avidane fos Miawas cayrigrput f

VH2B- Backwar d/ VHB-dI_Flgjrlward ) Lj ﬂht0 chai r c; uf:e'?l n ?C { ; c:-‘;-rngth DNA

of the hun’aﬁhiﬂlﬁs‘@ivwéwéﬁ]@‘e%o waoﬁﬁﬁ% " H%Fjsg”" @8 Sﬁx%t)?%lé (130

mer) were SV, d
B oty st ems) U B e A and. 166 100,

respect i veBEID(GETEATE0 THese. fra(gﬁmtsﬁwge jamgd tggq:tb@r PR grRen:REP e wer e

cl eave romthe support and d r

ammon u YR ket & ORI EL YIE CCy SRR e BE0C e ™ m 100
| pat el %feﬂgégqpigﬁ}@swhﬁcgmﬁm dohfifiied BEDNA maluemf)g WeHpBS2isoved by

centrl fugati t hr ough a ChornmaSpi n-100 col u Al t

\ﬁ\/lelref I anlél ![rtg)dpﬁedqﬂagmg weqt‘ﬁ QN R d-eyngpl aby Hybr %E&ga&%ﬁ? SOOcoI urms
use synt.hesi

pur 11 o0 hASiAaLeBER IO o RO RRE L ot it AT RSB

cont ai ni ng jdidafiorPéodon OfhPeRehbIciary $mBOweld @BclMM/mwnﬁﬁ@mB@w 00665

KCI, 100 mM Tris-HCL(pH 8.3),15 nM Myd.2, and 0. 019
El ner Cet usraghisnigante, tﬁmpresz@@ VRFioY C%@Hmﬁ K%@w‘ﬁﬁ(\%ﬁ(ﬁ C@&c wa§ ge;ﬁldn

Since the heavy chain region of pdHL2 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 HindIII 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 electroporation (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-conjugated GAH-IgG, Fc fragment-
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VKA- Forward, and 5 units of Taq DNA pol ynerase (Perkin Elnmer Cetus). This
reaction mxture was subjected to 30 cycles of PCR reaction consisting of
denat ur atwore3aessUC for 1 min, annealing at 50 *C for 1. PCFGRO3QMNDS

pol ynmeri zation at 72'C for 1.5 mn, _hA20VKB was PCR-anplified by the

pri mer pai rspetiis Bdcraneddante rpvellsy Kellewing macpcuiatipn #f lcbnie tnladn waphe

anmplified VKA and.Vl ] 1] 9 ¥ ' ,
R chmond, Al o EF b RS B e BRI ng K BIEATRE BETRE, (o
fragment t adfigionlof taadudstiahe soltipr sontaighe PNAMVI OBBtand r0.047h ¢1,8a1 R dsftivecceMKA
fragment contained a Pvull restriction site, CACCIG  ,at its 5 -end and a
Bst Bl  r estdouesi weresenandedy A% ] 1apd IBAQ-%%dWer?hléméfaf?ﬂl frome gell/epitetes g rent

cont ai ned i.Cli i it ‘- a Bglll restriction
site, AGAT pgg‘%‘%‘%‘%ﬁéﬁf‘i&ﬁgb‘gﬁl@%@%ﬂé ?%gl‘ggpﬁuﬁ?gngth Vi ¢ chain was
acconplished by restriction enzyne digestion of each fragnent with the
appropriate 5 - and_3' -enzynes, and || ion into the VKpBR2 vector

previ ous| ye]aﬁ‘”d’é%lf’gd R?/inl’r? }"I‘tyfa‘#ds"ﬁ_l:'gi)tzbgtﬂtfb"éi"‘ﬁest ed end is conpatible
with that of BglA kdmpditford @AWihAiAG adshPRhSEhrRELEMED 2608 BENS the A fragnent
|igated to the Pvull site, the B fragnment ligated to the Bcll site, and the

A and B f riagmmorsacfivithethAAyesldtive tathe phrenBsA ) angi the agtFCHRA0AEIBS. \KpBR2 i s

a nodified _staging vectns of VKpBR n brid ~13: 469
(1994)), in‘i°85t\%ﬁtia5%ué§9<%all'lg?eé%‘{<&ug{l% %2%?%@%?%"@?’%%‘&6@5@(“@&” ases
upstream Ofin&Lhﬁtdél_r\ﬂiﬂﬁ%{ajﬁ icél[ligi m%meaéﬂce af Gﬁ?m@-conér;iﬁi&_ﬁti@rﬁr(f)i%ﬂﬁtﬂl\@ﬁoﬂ)f a .
b o EhSAd R BB SR G v Ber o sve e pors2
expressi on . [ i R ; i gnat ed as
AROVpart 2o B MASE RERYERTAR Tl et e R R O o

a, C2, C3l{etamindd afigewastdh@nAs (lkoven inFAgurabobdth aunaniaed Kap peAtshBARO-Ck (Fi g.
7B) under the contro]. of 1gH enhancer and MI, pr er, .as wel S a nouse
dhfr gene, an@d\‘ﬁ%‘)o%leég‘bbtﬁd SOIR_BE’&R&S ?PG‘“’&%H%‘FS? ?yég&oéﬁmwe? athbp_bg | ection
of transfecanp éA@@%d%QB%@élﬂgﬁé%ﬁ@sﬂtp@mb NIRB, WHANSnIRARS Wgtgbkﬂdhggsoiet al .,

J I'mmunol . Met hods ;%525: 191 ( - Losman et al., Cancer 2660 (1997)).

By repl aci NG T+ARD of 'CTaAB8WiReigelimt s of pdHL2, different chineric or _
o 2ed A0 <o, e ST G3E e T RO RO (v
represent i ngnldRR, the d2stodidBorbstisthi@whedmetisieddas be 26l and 4 Dam bt gA2(8)d wer e

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 C2B8.

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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synt hesi zed as descri bed above. Simlarly, for hA20VH2, oligo VH2A and VH2B
were prepared. These oligos were PCR-anplified by their respective priner
pai rs as wbDiosoes$2i n Exanpl e 2. The same constructi on net hedTaBodoossf or Vx

was carried out for both types of VH wth the follow ng nmodifi i ons:
the 5' -end restTlitecmhmn’fsliSt@¥®PdtWéhlnA3f}Ff§gW§ht@5QNé‘§g pgl’l‘m’(l@T@Agﬁbnd t he
3'-end restriction sitea o n | hd 356G erse ITRSE
fragment s %8?%&?1@?%@0? ngate%(ﬁ%ﬁr a%%(;rv;i F?’gja%??%%ﬁ?wgr%({le VHpBé%SGvec'gor at a
comon NCi hot&d Eighelr ¢ infiisdibtelyngfter thef mifisidnsn g tBighyiweeks talenpapat{omi gur e 5B

o e O sSaiehe he BBl St 1,
Xhol restr] %&,’Iu%i@?eﬁ{é% HadPs t.gglf_l] O%QS}OQttthéi@p?ﬁWn&QﬁHérﬁ:@@fﬂ{e dif®se in

translatio iation co ssenbl ed VH@genes wer e subcl oned as
Xhol - BanHl theasick] sid aowhdre alepas sonfirmedtbyecamprted nmgrayt Brdiepaf i ng t he

VK sequence, hA20VxpdHL2. Since,the heavy chain r.eqgi.on_of cks a
Ban H resb?d¥ct PBRC BFY &15e355il8 npf %eé?q%fiﬁings Véﬁﬁﬁ ?lgecpqﬁlg 182 0{1{%%&%‘)«% nker to
provide a pridee Relivesn trmoRentstlicseevefy tha2 waskisabdrfirelal Bomplbtd he
Hndlll site present 1n the pdHL2 vector. The resulting expression vectors

wer e desi gremtiesiomor aRast tqnopzths nest Ee@Y2pdHL2. HNB | i nker

5' - AGCTTGCGECCGC- 3" 3' - ACGCCGGCGCTAG 5°  Exanple 3. Transfection and
Expressi on of hA20 Anti bodi es Approxinmately 30 g of the expression vectors
for hA20 WehGmipld6arTrAtmit ofdh pasiehOWithi chivomie! idiopathit threhkedytepenizt o

Sp2/ 0- Agl4d cell's by el ectroporation (450V and 25 F). The transfected cells
wer e pl at epurpnxd 96-wel |l plates for 2 days and then selected for

drug-resi stance :oﬁg%?jogcgfem Wi ChdoRR &gflgﬂgt%{%lé@l&gﬁogﬁgﬁgmg gﬂtﬁagti on of

0.025 M MIX-re ol oni es energe _ s 2-3 weeks.
Super nat antygen fréz¢0 with predsisomsy prmiagiptsdihs end bighwesedexemsthasene Bt human Ab

secretion by ELISA assay. Briefly, 100 |  supernatant I £ ed into the
wel |'s of athf €peses Progrestest éEe b‘i‘%&%"fﬁ e@ﬁcf%nm&'g%qs ?3( 4B 1%%{9
fragment - speci foi G1Ab1AlE colfURRd Rdeds@hanl3 )0 micesiRr, ithiReda@thapie. Unbound

proteins were renmoved by washing three times with wash buffer PBS
cont ai ni ng e@erﬁ5mmabq/m(frdglac®}’26%¢ DRt dothi eatecwitAthe hyenangzed (G nt- 60
WO 03/ 068821, PCT/ /00665 s i fi 1Pa hb& Wekb$ne FOl | owi ng
an incubati @bf?ﬁ(?mgﬁ%tragp%?%%@h%mﬂg% P\%%E @ﬂgﬁgdoeﬁ%l HRP- conj uggat ed Ab
was reveal ggvdaVonte awtirf thedRBekToah teal difdeinjections. Ten weeks affer 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 relief 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
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addition of a substrate solution containing 4 nM OPD and 0. 04% H202.
Positive cell clones were expanded and hA20-1 and hA20-2 were purified
from cel IwowBi#esse1 supernatant by affinity chronat ography PCR/GBOBOGi68I N A

col um. Exanple 4. Bindi gq{Actrvrty of Anti-CD20 Anti bodies A conpetition

cel | - bi ndi ngmeé@ayellme edftom ke blgodgwdniections comphigaipneEoiigrt y of hA20
relative tq_ the ent ti-CD20 Ab c2B8. A constant. anmount of
1251 -1 abelg q%h °C %}L\llm g%éb%‘t‘fg@ooo cpm -10 gC/g) was i ncubat ed
with Raji cell in the presence of varying concentrations (0.2-700 nM of
hA20-1, -2, nmurine A20, CAN, or ¢2B8 at 4C for, 1-2 h. Unbound Abs were

r enoved byF\mmﬂl‘h% digeatment of 3 nale%eY?%tB%‘acﬁrrwty associ ated with
cells was det er 11 85nv2RAYRL] ke Ay Qsthéﬂ?at Jdmani zed
A20 mAbs, hA20- %Ig%ﬁ%miﬁlggﬁtle V%o{r}r%%ra féj bi n ng acté}a{rﬁtr es as
A20, the mand nea@mttied@mﬁeurMNg;caUAanmadaec@amita Thkipatiert ovaastabdizBP 0 I\/Ab

when conpe wth ndi f .12'1- A2Q I
i rect by i ROPSBR ST B PRSP SRR oLl R reSm BhREopl of
anl aysi s, '&ac@iﬁ@r{?} h@}éceﬂopanﬁ,baﬁt?hé/\sertenm%aﬁﬁrea%eaﬁddéﬁ ZndSvanHerft 2 rim

for cA20 and respectively,” in conparison to 9 nMfor C2B8. In
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rem ssion for fiv nt hs. ati esen urrent | ynphoma in
a neck |ymiH S E@ %'iﬂ‘“é’ﬁl" Ei})’ ﬁbéggﬁsi‘&i&‘s’{‘ 3% pal pation. 61

WO 03/ OGBB&%@@'&,@%LQ&@@@M@Q@@%@Ma,rrswr nfused within 3 hrs wi th 450
mg of humani'zed CD20 nbnocl onal antibody A20 on days O, 14, 28, and 42 with
no serious advers@5¢bfuadt7syear 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 a complete
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noted either during or inmmediately after the infusions. Ei ght weeks later,
pal pation of the neck node enl argenent shows a neasurabl e decrease of
about 50%Ofdlobssar up neasurenents made at twenty weeks pmstr/(imemmﬂy show

no evidence of th seas neck, and no re s .confirmed by
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Enbrel t hergpsted Bi@whafel ﬁl@tpatl@ltqmsfde&a&@ge mﬁahlaléaﬂlsﬁeﬁalﬂblmu@m VA,

300 ng intravenously each week, for a period four weeks. After 3

nmont hs, a zﬁ@%lﬁ:&ﬂysmléhb%mm onfizus epartsl rmélagéoraattlwﬁ jopths pesiser ved,
which is @ned for 5 nonths. The patient is again treated with A20, at
t he sane dose nd frequency. The patient continues to inprove, and 6 nonths

after the second A20 MAb therapy, a 60% i nprovenent is observed. No human
anti-A20 anti bod| es_are observed at any tine during, or after the A20

t herapy. AX¥oeRs1d2 WW@B@B%‘W@W@W@M@H’ M2 nal B-cells are
depl eted from t he 15,8060 1PQehNbRCHdMRLSiC gﬁ’d??ﬁdlfﬁreééﬁ'&swnﬁ’énl%g'%ﬁent ofa

drug-rel ated severe tOXICIty IS Observe
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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Exanple S. Treatnent of a patient with myasthenia gravis A 65 year old nmale
has failed all conventional therapy for nyasthenia gravis, and is admtted
to a neurwbogioesskl i nt ensive therapy unit. The patient wasPsTaiBBioaes by
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gf Santi ;c@t"ﬂg‘tﬁmtﬂﬁgf; i\éaégsltbswesﬁﬂ?%% inewﬁﬁéle-ﬁiﬁ Q‘?B%H}eﬁ’é‘gﬁbedri ddlen,
and was t hgé]}sﬁfv:e.e?ﬁv\eﬁ% a%éfuge OPQolnRZ S5l 02820, 4800 A d0rdavenous| y

once every othe K, r a period of ten weeks. One week after the |ast
dose of A2@ituximalbhibgitldsd bebides 7haneé 98%tinbibitisine Widln eroas-Bilgag finkikiiondr op i n

the titer of t anti-acetyl chol i tibhaqd S \ smnt hs
after the P Eliotl]l%@@amﬁaﬁg f%g‘l“gg‘?% éﬁ&%@b’%ééﬁi %ng%i?r’? .é\zrggﬁgg{nélg%ed. from
the hospit gl e8I B Rduck HBpidBIEin Rbji dellddd th prosehegsRssomelitiang Hodgki n' s
B-cell Lynphoma i n” Lynph Nodes and Bone Marrow A 65-pound, 7-year old male

Gol den Ret se@undmansckwnalgntbedy. wi th diffuse large cell aggressive |ynphona.

The dog is plac 0 nbi nat i on. 1 WoOeLd: St

cycl ophosphani dgtqsop%ggﬁi%%? O, 1n3§§%851§§‘(%§%@}%§€ %tﬁ%sgﬂbgg%%%%ﬂei%o%a e.
However, t e 1gjesisidRFadtme; dhymésc afidimeintiet zati-GI32 (havibodiennod tlessiite

| ynphadenopat hy, and seven nonths after this Z‘ J‘ound(ﬁé,o have. extensive

| ynphorma iFlﬁﬁh’%;tﬁ’?@me@hWéﬁe I%ﬁ'@dﬁﬁﬂ@b\k,w@ki%gg BlerloRfdaReFoHRPRY, 95f neck,

chest, abdwg/ii%ig&{o\(liﬁ?b,%aqflaggr%a?g%ggi@ g Olé’fori';{?@wgél&, i t@icken therapy

with 1F5 chine nonocl o g I's infused intravenously
with 120 ngveeklylfbbthasd wikdy In anedstudye contediniendied of disysernated diggask Mgthf or 4

weeks following this initial reatment. Four th fter the.final dose
of 1F5, a syl PB}%’érlgﬁﬁV %gw lwglq%ﬁ?l?’}ﬁf mgﬁlgagur%va vitdence of
| ymphona,  afflatd +o53 F,%}%éo%m.%&ys%r 1920 ding 02 TRy VOF Erufie aRNICTEN .

a

Exanpl e 10. Treat nment ~a g wth Rel apsed I nt er medi at e- Grade Non-
Hodgki n' s liseatsdonige fellraatistically, signifiesat by lag-rage pralysisipsthetS)- dagnatheh

)

i nt er nedi at r ad on- K i.n' s i t -whi ch
initially IS sc?ngmi“B%en‘%?‘g%&lg?W%%%%@%ﬁ%%@ g%é%@%%%“@@i on for
five nont hg, mbdihh awetlabiymaodthedaye pustsemor inabanaionchumyednn sivivalsadst s i n
stabl e di sease for six nonths, The do n re%e ts.wWith . recurrent
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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, ~10 iCi/ig) 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),
c1FS5 (triangle) and rituximab (diamond).
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4 weeks with an 131l -1 abel ed i munoconj ugate of anti-CD20 B 1 nonocl onal
anti body, at a radiation dose of 15 nC in 45 ng anti body protein. The
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and humani zed ant,j -CD20 Mabs man in_culture or rafted
in SCID mice Thiabsedlsayars Egat?f* Wéfﬂé[ﬁ‘il%r%%E&B’)thﬁmfs?ﬂfﬁﬁﬁﬁfreo&ﬂ)ﬁﬁ%g) CD20

ant i body 3658866, 1t Aldm&R kpectiid¥@sibody) o E@aplek ShedEDRO At I@URst hat cA20
and hA20 b@ﬁ%@% Sl mT arly to Ri tIlLJeXI mab sc?ggl ni Rgplrmre than 99% of Raji,

Ranos, RL, (Fidauwelil0)nd fial- commz@u@@pf%lgémhoﬂew CAGOAIRImAS, PIARPIFHEE v 5% of

T r e oncanel BEaa e Eived bl P o SRR SRR 85 P06
level o f [ad)i RithbRihy@oitidkbgbrmgs), bheiticed hntl-imoess [od, Fo fidgmBkL bei ng t he

nost senS|t|ve In the absence of crgss-li.nkin ne anti-CD20 A20,
hA00 and - seciieiontibod (i) BB BerEara VAR oS P eae ©

cross-lin k{)}D 9A) M})Qh%'l&é #ning 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, hbMN-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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of proliferataion ranged from 94-98% R tuxi mab, cA20, and hA20 were al so
simlar in their ability to induce apoptosis in Raji cells in the presence
of a croswolon&dsay second nonocl onal anti body. Al so, SCI PCEiGES3net6e

injected intravenously with 2.5X1 06 Raji cells on day 0. Injections of
nuri ne, chifaeRrA0.Adthonghieigreup tmtqdmiyL Aeloppshaveed thpgpay@ediar0  F(ab' ) 2
fragnment were.initiated - i 1h. 10 [1.N]: i i ti body,
or 67 My/ iSHfVé‘éa? itlg}le Cl'—Dfn %a?e)ﬂégit?’eac;or?g R% l{ﬁmt%i @% Fllrl%eq’léﬁ%ge r%%&onfdo}{rh%?&oaﬁaeeks,
the twi ce waghklidcleased iy medinealsival timebLthenidyto approximhtelyi 3edaysed of

di ssem nated di sease with a nedian 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 (al
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 11). Exanple 13.
Conpetitive cell surface binding assay. Ag-binding specificity and affinity
studi es of humani zed anti-CD20 Abs (cA20, hA20, and cl F5), purified by
affinity chromatography on a Protein A colum) were evaluated by a cel
surface conpetitive binding assay with nmurine 2B8 and rituximb (1DEC
Phar maceuticals Corp., San Diego, CA) (Figure 8). Briefly, a constant
anount (100,000 cpm _10 iG/ig) of 125I-1abeled (A n2B8 or (B) rituxinab
was incubated with Raji cells in the presence of varying concentrations
(0.2-700 nM of conmpeting Abs (cA20, hA20, n2B8, clF5, or rituximab) at 4C
for 1-2 h. Unbound Abs were renoved by washing the cells with PBS.

Radi oactivity associated wth the cells was determ ned after washi ng.
Figure 8 (A) is a conparison of the binding activities of cA20 (square),
hA20-1 (triangle) and hA20-1 (circle) with that of nRB8 (dianond); Figure
8 (B) Conpares the binding activities of cA20 (square), ¢ 1 F5 (triangle)
and rituxi mab (dianond). 65 WO 03/068821 PCT/ GB03/ 00665 | n another study,
the binding activities of hA20 with other anti-CD20 Abs, rituxinmb and
murine Bl were conpared by a cell surface conpetitive binding assay
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(Figure 9). Briefly, a constant amount (100,000 cpm -101C/1g) of
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(Downward triangle) or rituximb (square) at 4C for 1-2 h. Unbound Abs
wer e renoveé¥e Blaiashing the cells with PBS. Radioactivity associated with
the cells was determ ned after washing. The |[1C50 values for these three
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hA20 and  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 AIYPGNGDTSYNQKFKG and CDR3

comprising an amino acid sequence selected from the group consisting of
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hLL2 increased the nmedian survival tinme of the mce to approximtely 30
days. 67 WO 03/068821 PCT/ GB03/00665 W Caim 1. A humani zed anti - CD20
(hCD20) mwomsloessal anti body or antigen-binding fragnment POEGRIB/OGGAPri Sing

the conplenentarity determ ning reqi ( ) #\ﬁﬁ@ne mur | ne
anti - CD20 WA XGFP Yegi oﬁwngr &%@%ﬁ S ? of &8¢ | east
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Cl

an amno a sequence selected fromthe group consisting of 68 WO
03/ 068821 PCT/ GB03/ 00665 STYYGGEDWYFDV, STYYGGDWYFNV, SHYGSNYVDYFDV and
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wherein said |i
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 vatiable region does not comprise SHYGSNYVDYFDV when said
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vari abl e region conprises CDR conprising an am no acid sequence sel ected
fromthe group consisting of RASSSVSYIH, RASSSLSFVH and RASSSVSYMH, CDR2
conpri si rngoa)n/omimo aci d sequence of ATSNLAS; and CDR3 compTiGBOAMO@&R am no

acid seque sel ect.ed fromt, oup consi s SNPPT, SNPLT
and QUSFS 1 02 ég‘? &E‘f‘f&é’wa Tﬁ %WW%F%W%S@%F @gg{\s
conpri sing tﬁ@h%@tr&g@v@ﬁmeﬁggﬂ%gﬁ@n%mwg@m conpri si ng an amno acid

sequence of Al YPGNGDTSYNQKFKG and CDR3 conpri sing an am no acid sequence
selected fromthe gr oup consi sting of STYYGEDWFDV, STYYGGEDWFNV,

Chor ool of BF ar nf i DFUPERL AR SRGOTIEePieE b et R oy

chain consttﬁaulgmeaiaﬁﬁmﬁleaegawa&s%t thaphise %SSRV@YMT%H&&&% ampsbgdy or
fragment thereof of claim8, wherein said CDR3 of the heavy chain variable

regi on doesthadightehin vaiabbTregonmamERses @QSF$NBPﬁmmdmalﬁe@DBﬁtqubdyew

fragment t r %ﬁg‘-%’@?’ the light chain variable
region doeg&noojmggér}g?%@r{%gg%e%ﬁﬁ en sai of the light chain
variabl e region conprises HOABSNPLT and said CDR3 of the heavy chai n

vari abl e regj on ri ses SHYGSNYVDYFDV. 12 The humani zed anti bo
fragment t eofﬁlﬁw anized gntikgdy o fisemant theteptt, &iaﬂnt%é"hleieghﬁa@ﬁ@% afari abl e

regi on doe r gl%ﬁﬁ g
variable r Zﬂﬁlé]gr%hcoer;{l}r‘}lmilggai1 gﬁé%‘w%&ﬁﬁsa. 8 Hd?i(;f“; htlaﬁc Relaé\;/ktthgEgilktn

vari abl e r egpanvariabior iegios. BHPGSINYRANFENSYVBI afidheaith (GTORS Dé@lleahﬁalvpaﬁyinor
fragment there f of. claim$8 &m% of the heavy chain variable
regi on does Vg (t, FURPTISER) n said 69 WO 03/068821

PCT/ GB03/ 00665 CDRl of the light chain variable region conprises

RASSSLSFMH and said CDR3 of the |ight chain variable region conprises
HOABSNPLT. My, Thee mwmeé@atl@dvmér@gmgmt th¢ra§rre°r¢la1mr8eménglfeuosa1cbcamt$1cﬁ

wher ei n sal | v | se
rASSSveYI vl RopcE; e B ARy LSRR DS TORR ek hc o
QQSFSNPPT a(EﬂdR$ aif dleﬂmﬁs chefm tvﬁmbltte&gmn c@h@nsés\w&sm EEYM@Daxﬁﬂsaid)GDRS&ﬁS
VWYYSNSYWYE V 15, .The manj zed anti %Oﬁggﬁ or fragrrent t hereof of claimS8,

wher ei n saithe Bgitshajp vagi C SR GRICORRHESH BB r egi on does not conprise
QQSFSNPPT when CDRI of the |ight

Z

17. A humanized anti-CD20 (hCD20) monoclonal antibody (MAb) 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, whetein said humanized anti-CD20 MADb or
fragment thereof retains substantially the B-cell, and B-cell lymphoma cell and leukemia
cell targeting of said murine anti-CD20 MAb, 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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chain variabl e regi on conprises RASSSVSYMH and said CDR3 of the heavy chain
vari abl e region conprises VVYYSNSYWYFDV. 16. The humani zed anti body or
fragnment wbaseefs2of claim 8, wherein said CDR3 of the heaey/GBvaiossesari abl e

i d t FDV of th h
o b o0r a1 o ThE e e AN AP G R0 o ciyizm To hergiad Egtd b "
vari abl e rﬁgh%d%emrdhaﬁsva@megﬁﬂ o A hlm IR 86 GEROA GRRO)

monocl onal antibody "(MAb) or fragment thereof conpri'sing the

conpl ement amirtoyacifismbstitiriad frgnr saif comsspoabng FReof said musine Modls  nurine
anti-CD20 MAb and the framework (FR) regions of the light and heavy chain
vari abl e regions of a human anti body, wherein said humani zed anti-CD20 MAb
or fragnmendy. t hanedhmasked BEitoUY ot &abmalt!therbdteoffriginl 18, viigeilSsaid|amihy nphona
cell and | eukema cell targeting of said murine anti-CD20 MAb, and wherein
the CDRs ofcidhion sathmutinaivViib i af leaspee neigp asid selegted frpmthergroumeqnsistipy  vab
corrprl ses 0 a 0 ng \j R

conpri si nggg%%a(r%ﬁ ér%c{ gec%:l(@gslégugiincjeb (3) A%\f%@a %@ﬁggﬁpiﬁg Ir?g an am no
aci d sequehesyachaiQQdiSNPrEicand FihdA, RAFGVIat otmmmimaucrd sequenadsl e regi on
of murine anti-CD20 MAb conprises CDR1L conprising an am no acid sequence
of SYNVH, CDR2 conprising an am no acid sequence of Al YPGNGTSYNQKFKG and
CDR3 conpr s ng 148 hﬁﬂﬂame@&mﬁ)oaﬁ Qe B6Rent 9 YhersdF OY EMMODWhertth W A34A68821
PCT/ GB03/ 00665 18. The humani zed body or fragmenf thereof of claim i,
wher ei n saiathieRidsfare ddeast o@rmmamdcl&e@l&o;eddimn thegeupdsinsistirgyfeminodcidai d

cor  ospondi TAUBRE 231 S8t b, oho! P18 B S uRdhitBRh hih e = ©

fragment theigpkigodB A A0VidBquenber ei n sal d amno acid fromsaid nmurine MAb
is at |least one amno 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 he Ny ¢ H am no
acid seque%ces rﬁégl ihegﬁhﬁéﬂrﬁ’l gg@rg%% {(g%reoéﬁffc?@é%hgv}@ se%%?% claim
19, wher ei nnt& £b1dmalfrd: tideasaohavniac hdd seleatedafirorh &a@groupmnansimg)ofmldo sallect ed
fromthe grou SIStI f i acj i d 4, 21, .35, 38, 45, 46, 59,
99, 104 andesi bl Ba 1A 3?%‘8?%9 iﬁh‘gm{f@pﬂﬁ]ﬁéﬂrﬂ@g@ﬁ chgtg Vaﬂ%ﬂehAZO\/k
sequence. #loniﬁ% Iy B RAGaRboody or fragment thereof of claim 18, :
wherein sai d nurine

22. A humanized antibody or fragment thereof comprising the hA20Vk of Figure 4B
and the hA2VH]1 of Figure 4A.

23. A humanized antibody or fragment thereof comprising the hA20Vk of Figure 4B
and the hA2ZVH?2 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 MAb 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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am no acids are at |east one am no acid selected fromthe group consisting
of amno acid residue 4, 21, 35, 38, 45, 46, 59, 99, 104 and 106 of the
muri ne | iybto3obrsen vari able region Fig. 4B, hA20vk sequeRCE/GHI3/00685
humani zed anti body or fragnent thereof conprising the hA20vk of Figure 4B
and the hARygdtingbf B‘Eii@]uménamﬁ-@QthbﬁﬁhﬂQi@dh%tﬁﬂ?{@@ﬁ@%hg}ﬁ chaiprapiablger eof

conprising the h . of . Fi gu the h [ e - 24; The
hurmani zed FRIP Or%ﬂ?ﬁﬂ'?t@’f@@%@@fm §Pc %Epéll%@xméﬁé’ﬁ@‘%ﬁn dmﬁ@gg%%%ts are

sel ected fgomeddaeseticRl Frdhe Hisd gﬂduf)gsoﬁéistﬁfgadif RASSEARYIH FRASSBUSEMEI s/, 25. A
chinmeric anti-CD20 (cCD20) nonocl onal antibody, (MAQ) or fr gn&r&l; t her eof
conpri si ngRABESYS, neRR3 comprigag ap ARG agrecs of ARNLAY: 28¢ GRSt one

murine anti-CD2Q0 MAb var.i ab r egi a r gi : of at
| east one °THIPTHEE afit i%gZB(gﬂ/Ag ugﬁﬁea%%ee&@gg%ﬁl, %egr gi{l E%tlggf%r%ri c
anti - CD20 URNPPTAHMAVSSNPET @all Q@IESNEPE uind ttheODRS of thhdeBrcehdin and
B-cell |ynphoma and | eukem a cell, 03/ 06882 / GB03/ 00665 .
targeting eriablg weiepof He %‘HPFQW’OC%%@WEPW# ﬁ?@ﬁ?@rﬁmﬁﬁ@ At chain
vari abl e [ RINWES: C CBIRD - &oRgh af O RN e &RAPLESI Ng an
am no aci dléagegé%ﬁé%et ggl gsct ed fromthe gr q&%@(t:)onsi-sti ;g éf %SSVS\?I H,
RASSSL SFVH A HRGNCASESXISYKHK (ComRd (I compriging an mino agidi $quwge spleeed

ATSNLAS; and CDF%% conprising.an amn j e he

gr oup cons?’é’f‘l nd2of gr‘%M%ﬂﬁ%P%H%S%@?@%@%Pﬁfgé@Bm of
the heavy gpar@SNY#DEIEaAETVYYSNSY W/ FIIV wRthitiee RIbWingR6visdsh conprises
CDR1 conprising an am no acid sequence of SYN CDR2 conprising an am no

aci d sequence of(@ Al Wmﬁl@ﬁ&maﬁmﬁb@%ﬁblﬁ?%@ @0FS AR GBI d

SN CoNVRDY LW HEL s Wi ios PR teihe tnbaat] VI Keeidh cotfiliel DI
S G o o1t Do | b a1 var SbL e F o0 on. conpr i ses
am no aci decEASSERNAR C@Bﬁzogﬁhet H%htl ?}%Hl V%‘Ii?z’;l%r‘?g% 8‘81‘%“%%3’?’8“" &61%ri ses
amno  aci %wa T@Bﬁ G the NGealy PRkinClRRIaBleVALIcADEENREGS Ais®MRIds €S

am no acids CDRL of the heavy chain variabl'e region conprises
am no aci dSYNMRYHmdaiDRDRE the light ¢hiaghtvadatlé megion i coipsispse gmine @6idr i ses
am no- acl ds, 1y pGNGDTSYNQKFKG;

(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, CDR?2 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
AIYPGNGDTSYNQKFKG; 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, CDR1 of the heavy chain variable region comprises amino acids
SYNMH, and CDR2 of the light chain variable region comprises amino acids
AIYPGNGDTSYNQKFKG.
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Al YPGNGDTSYNQKFKG, (b) wherein said CDR3 of the heavy chain variable region
does not conprise SHYGSNYVDYFDV, when said CDRL of the |ight chain
vari abl e wegBoesseonpri ses am no aci ds RASSSLSFMH, CDR2 ofeCrlaBoBiogdss chain

vari abl e region npr.i ses am no ci ds ATSNLAS, . CDR3 of the light chain
variabl e reg_ 'on gﬁﬁﬁﬁ‘f@é‘g aﬁﬁoﬁéﬂ op pggent @W@Rﬁ“@?f smprsEglight hai n
vari abl e 1 eghdRea5P ORiih 86itAMBRNS6E HfeastDRMiImar ARk of the Iight chain

vari abl e regi on conprises amno acids Al YPANGTSYNQKFKG, and (c) wherein
said CDR3 of the heavy chain variable region does not conprise

VVYYSNSYWYFDY, when sai d \ght chain variable region conprises
ani no aci ds %ASSS%S?%RGW'%I%Q k{f@#d@h@{%@ﬁj‘ \?ﬁﬁl?oéll?ﬁ Mgl%c‘.i 5&5‘?‘?3? i ses
am no  aci deheAebBNbABrisitPRE @impldigentdrBfHeteMAhihg VagibRICDRS B @ &G RIERMItS €S
am no acids FSNPPT, CDR1 of the heavy chain variabl e region conprises
ami no aci ds CDYNKAD varieblersgiong vhemgia seidgghimenianti-GR20 M keor fagimsnt thereof | ses

Chi mor ¢ anfi B0ty DR O Rt aio 5L BRA b Ltelb R R ane ST T g

and heavy chairine aan<iRI0 MAlYiwirsein theaCDRg asftthe lighthshabnvaibiebegin o the A

chinmeric antj.-CD20 (.c 0 nocl gnal _anti body, . (MAb) or fragnent thereof
conpri sing P#f@egﬁr?&lglﬁﬁq M)ﬁ%’@flﬁsn@ﬁm&%%}%ar{ amiey) agd sgdueesd AE ant i -

CD20 MAb vagiaadal i Rﬂ"{il??ﬁ i ey d i ment
thereof r e%ﬁﬁg@g}gg{, g{];)t I a ﬁ.sﬁlgs%-%gﬁp,aggn%&é@gélof%&plh%aﬁgné?@%ukem a
cel | tar get corgpusingan aminmarcidsequantd of BV TRNPP Twhet thi CDRsef @R%a0f clidie | i ght

chain variable,region of, the chiner] i - CD20 conprises CDR]

conpri si ng é{?fm&iﬁ ‘%8103&(%&11% St -(?bﬁ %Wrﬁ,els\%&%l CEWHEE2RGEC anmi no
aci d sequenggdOokedtmbdAst, ANIMEDRBDRZOMRhipeisitg 2R iR R degfeNee of
QQMSNPPT, and the CDRs of the heavy chain variable region of the chineric
anti - CD20 MABYBEMSID ERENORRK G oandr iICHRYy cempaisingoan aarhigos eqjdeseguerse  SYNIVH,
CDR2 conpri gi gw’ -acid sequence of Al YPGNGDTSYNQKFKG and CDR3
conpri sing glrl;@g{ng?(%% aci'd sequence of STYYGGDWYFDV. 28. The chineric

anti body or fragnment thereof of claim27, further conprising light and

heavy chai n_constant.  reqi ons of at | east one human anti body.
y 2&. Ll"ﬁe chjme(f]ic ant?body or fragment thereof of claim 27, further c%mprising light

and heavy chain constant regions of at least one human antibody.

29. A chimeric anti-CD20 (¢CD20) monoclonal antibody (MAb) or fragment thereof
comprising the light and heavy chain variable regions of murine anti-CD20 MAb,
wherein said ¢cCD20 MAb retains substantially the B-cell, and B-cell lymphoma 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 (MAb) 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 MAb, wherein the

CDRs of the light chain variable region of the human anti-CD20 MAb comprises CDR1

comprising an amino acid sequence selected from the group consisting of
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29. A chinmeric anti-CD20 (cCD20) nonocl onal anti body (MAb) or fragnent
thereof conprising the light and heavy chain variable regions of nurine
ant i - CD20wphHb/o6ssaher ei n said cCD20 MAb retai ns subst anti alPCy/GBus/oB6sel |,

and B-cel |l -a N i.n d cel.l. binding .
characteriéégggggg?ggﬁgaﬁﬁﬁﬁﬁgggﬁP&§é§§ge§%§&h5gﬂ%ﬁ@@ﬂpgﬂPﬁmﬁﬁfﬁﬁaggnprises
the l'ight chaidicdaf WaBNE AR AOTIRS sthprisiet 4h dinbia0idr RqddBce dasianasmd as
cA20Vvk and the heavy chain variable region set forth in Figure 4A
desi gnat ed the groupOwpsisgog of QOVARSNMPRT. - RONSSNRIAD204 %W&%ﬁl angnthiebody

(MAb) or fr n hereof . conprising.th i.gh nd... in i.abl e
regi ons of Qgggr?grrrﬂeaﬁf?‘@o%}n earbZ‘? ﬁe%?gi % ﬁlﬁ%@%f% ?ﬂ&‘b%@%‘?é\ﬁ%? cg{%g%éasnti ally
the B-cel |, CBRY Brpeking| mraphiasacidn@dqledok effSINMHL CDRY g@hprixéhgaddaraiol

bi ndi ng characteristics of a nurine anti-CD20 wherein the , CDRs of the

MAD
i ght chai recihpeqsnce el SRONOCIHENQREK Carnd CEBYD camprivipengnisseso epri

conpri si ng 1. NO id s n se e : he,cgr I of 73
V0 051 06852 TN GBI BDls00  RASLSVERTTY - ALK BV and. RICRG AT P cDR2
conpri si ng SOYEGGIHWAETNY, SEOGESNYY DN FDV &M XS Y NS YBRFI2%npri si ng an am no
aci d sequence selected from the group consisting of QQMSNPPT, HOQASSNPLT
and QQSFSNPPT; and the CDRs of the heavy chain variable region of the
human ant i - §D20 MRbHEABRE hitddy CPRherRGMRckedl B8 ciaf 307 ALG o ﬁﬁl\%iﬁ%me of
SYNWPI ; CDR2 conprising an amno acid sequence of AIYPGNGDTEY FKG and
CDR3 conpr i sidigagnchain wastanti rdgioswefiat lvas osehwparsantibpdyn t he group consi sti ng
of STYYGEDWYFDV, STYYGGDWYFNV, SHYGSNYVDYFDV and VVYYSNSYWYFDV. 31. The
chinmeric antibody or fragnent thereof of claim30, further conprising |ight

and heavy chain SRRAIEYAY HEGH Hotkibr fdgnleatdbreoNeonipHEY AMastifdmAB or AN
anti body fusion protein or fragment thereof caonprising at |east two mAbs or
fragnents tfiegmasts thareef, avhereinisgid imdbs e seleded Soagsaid anH-CR28 madbs ofam0 mabs
of any one_of .0® 23-31. 33. An antibody fusion protein or fragnent

t her eof con%%?gﬁkghg?3#éast one first anti- CD20 MAb or fragnent thereof of
any one of clains 1-31 and at | east one second MAb or fragnent thereof,

ot her than the anti CR20 or fra nt thereof of any one of _claipns 1-3
1. 34. An adti botd aFféEqdé’%ibi?IbPré’FW g‘rr%fgp}f t ﬁ‘leo{?f’é‘i‘% gc?it?e@?t&nﬁﬁﬁ'%?n%er ein

sai d secondcpg MAD or fragment thereof of any one of claims 1-31 and at least one second MAb

or fragment thereof, other than the antiCD20 MADb or fragment thereof of any one of

claims 1-31.

34.  An antibody fusion protein or fragment thereof of claim 33, wherein said second
MAb is selected from the group consisting of mAbs reactive with CD4, CDS5, CDS,
CD14, CD15, CD19, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40,
CD40L, CD46, CD52, CD54, CD74, CD80, CD126, B7, MUC1, 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 MAD or fragment thereof
selected from the group consisting
(a) an anti-CD20 MADb 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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MAb is selected fromthe group consisting of mAbs reactive with CD4, CD5,
cbg, CD14, CD15, CD19, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD4O0,
CD40L, CD#6,0306¥821 CD54, CDr4, CD80, CD126, B7, MJUCL, | a, PHVIGEMS/00dd8A- DR,
tenascin, VEG-, PIG-, an.ongcogene, a%n oncogene produyct, and a conbi nation
thereof. 35. A fRA s@§df chg‘ﬁ‘BPiPé‘?ﬁ‘&“é cgf heieet QOBRLERE AlgleastiBE or

fragment thggaahn ¢ elerbAthbeonddiRistz0dR SROSHSS M bAka@ReR MdredFRR0 MAD

or fragnment thereof of any one of clains 1-31; (b) an antibody fusion
prot ei n or afy agerefh¢laintsdrFodndcas hgasi @iersgeand NMAh ot fragwendfthered] ethentban 8920 mAbs

or fragments.. - 74 WO 03/068821 PCT/ GB03/ Q0665 .(c) an anti body

f usi on protaﬁflﬁggpmgaﬁéﬁn?ﬁgﬁ% 0 MPFQ% 3‘ o880 "one first MAb or
fragment t her eof(gr omahiaiibatySmukidn aétem@pdeholvidht therebf agBiding beleatfonef  any
one of clainms 1-31 and at | east one second MAb or fragnent thereof, other

than the dhstiMpborNmement therggheanprisig: saisk ansir CR2Y MyWe obfragment dkeraafaf; and

(d) an anti fHSI p i I t IS st one
[T st b Ry pfe ShEwt REPLEL A 18 ol AIRANMMY S B ERTRANE, e thad G821

t her eof of andQP20dAbfordiagintent thebf afidnpioné @f slaimn &-34 e evbetidVidid gecondagnment

t hereof, other than th§qo anti CD20 MAb .or fragment thereof of any qne of
clai ms 1- 3MARHE selesied o D EoRP camalsting of tTERFLE ER4gEHp si sting
of mAbs re idecwishce?4, (&%, &% 4 15; ClZ340 CD23,
CD25, CDBB@CB%ZCWCE%%, Cb40, " CD40L, C(%%BF%;D%%PE;%;?SSCDSO%O’CDMG,
B7, MJCL, |GDAMEMICT24G, SR, (D4, CaN4s €D80, VBEES, ), EUdntnp dByié24, Bhdegene

product s, a _conbi { ereof and a conbination thereof.. 36. An
o o9s on IBCEBR BN HAIS TG OB AEEToIuets 3 eggbrgyon fsret
expressi on MAGtBmbMatieh #ef@os6, Wherein the vector is pdHL2 or GS. 38. An
expression vector of claim37, wherein the pdHL2 or GS vector, when used
to express a chineric, humani zed or human 1gG codes for the heavy and

| i ght chai con egi i i . 9. An expression
vector of c6ai m%%\%\ﬁélggﬁ&éra%g%ﬁg%g$ eclglgl ns(g@'beﬁé %f%’ re%i‘ons and hinge
region showmn in Fig. 7A and said light chain constant region is shown in

Fig. 7B, wherein optionally at |east one of the amno_acids in the
al | ot ype p03s7i° ti d‘},,%e},:pgesgﬁgﬂscg@r qf glatm 36, wherein the vector 1s 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.  Ahost cell comprising the DNA sequence of claim 35.

41. A host 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.

75



that found in different 1gd allotype, and wherein optionally am no acid
253 of the heavy chain of EU may be replaced with al ani ne. 40. A host cell
conpri si ryotobeeddNA sequence of claim 35. 41. A host cell @CTORIBIOVAS,
wherein said cell is a mamualian cell. 42. A host cell of claim4l, wherein
said manmal i an cell is a |ynphocytic cell. 75 WD 03/068821 PCT/ GB03/ 00665
43. A host ,gell i LD Sl dgghp t: isppa nyel ona
cell. 44. fﬂtxg‘nosféx 01E:OeS +eﬁc@§pﬁ%?§?g\gﬁ%ﬁg%§éﬂgé}gl ﬁ%lé%gﬁ%ohglﬁ%l.m 38. 45. A
host cell of claim44, wherein said cell is a manmalian cell. 46. A host
cell of claim45, wherein sajd manmmali.an cell ynphocytic cell. 47. A

is.a
host cell & cl 4t heshecll copenrising ﬂéea‘ixﬂref's?}%ﬁ?%‘iftolfﬁgﬁ’ép%' is a myel oma cell.
48. A host cell conprising the DNA sequence of claim39 49. A host cell of

claim 48, wherein said cell is a manmalian cell. 50. A host cell of claim
49, wher ei #5sai d\ hestroell ofteimedd] wherein shidreph iioampmomebidn cell. 51, A host cel | of
claimb50, wherein said | ynphocytic cell is a nyeloma cell. 52. A nethod for

t he expression of an anti-CD20 MAb or fragment thereof or antibody fusion

protein or 4k agneRsst tEESRMimABIRhESInRGid hanmblianeflecd lyRphecynigeiml i an cel |
wi th a DNA sequence of claim35; and (b) culturing said cell secreting

said anti-CD20 MAb or fragnent thereof or antibody fusion protein or

fragment L 0" 0Ts pibestfpfBLROR, (R \GIIRRARSHORAL 0B Rl 020 MAD o

y fusion rag er eof
conprising: (a) transfecting a mammalian cell with a DNA sequence of claim
38 and (b) culturing said,ce|ll_secreti ngﬂgﬁ%lgq ti-CD20 MAb or fragnent

t hereof or 48ant i%Bes cellieqrapisiedhe PR Asredrengg reof. 54. A method for
the expression of an anti-CD20 MAb or fragnent thereof or antibody fusion
protein or fragment thereof conprising: 76 WD 03/068821 PCT/ GB03/ 00665 (a)
transfecti my. a raboslcelhof daid 48y wheremn sBidcel ésprmamemabian edllai m 39; and  (b)
culturing said cell secreting said anti-CD20 MAb or fragnent thereof or
anti body fusion protein or fragment thereof.

50. A host cell of claim 49, wherein said mammalian cell is a lymphocytic cell.
51. A host 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 MAb or fragment thereof or
antibody fusion protein or fragment thereof.

54, A method for the expression of an anti-CD20 MAD or fragment thereof or
antibody fusion protein or fragment thereof comprising:
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55. A B-lynphoma and | eukem a cell targeting diagnostic or therapeutic
conjugate conprising an antibody conponent conprising an anti-CD20 MAb or
fragnent wbas®efs21 or an anti body fusion protein or fragrrem’(jﬂ(hﬂ)%m%sof any

one of clains 1- 3§)t ha{raﬁ%‘}f&ﬂﬁ% ﬂn%& %vxth%ﬁ\lgls eas E l3’?f1%‘1"1apeutl c

conponent is bound’to at leas agnos I'c or at

agent. 56. A di agfhsti cultlmmglsgdtcell sezeating baid ahtd OP20I VA br ﬁﬂ@ﬁérﬂltm:r@ﬂloﬂ

di agnosti c agent ri.ses at Ieast one phot poactive di agnostic agent. 57.
A di agnostic conj El‘btg’f’ Y §tsion papteinsy ragmentdhereafai d di agnostic agent is a

radi oactive |l abel with an energy between 60 and 4,000 keV. 58. A diagnostic
conjugate of claim57, wherein said radioactive |abel is a ganma-, Dbeta-
or a positr6h- emit Bilygpheu apkleulgnia Acltiiamgpting tdiagnostiv arghtrapanfic cogigatss,

wherein said radi.oactive l.abel is selected fra e oup. consi of
1251, 1311, SqEBsn gl%‘hT“ﬁ’Q%WCO {Coppaie sa eyt Wi of g ﬁ’é@@ﬁ
99mTc, 94nTey anlditibodd fasiohPrbteih ﬁa@ﬁl@nﬂ&@éof ofny &éﬂﬁ%ﬂﬁlﬁ tﬁaﬁ'ﬂﬂ&@% e of

clai m 55, wherein said diagnostic agent is a contrast agent.

di agnostic é%da}l‘tlbél‘th@re@i said anitihodp compenenti i bewiddo @bleastase dageostic psatdeasEt al
conpri sing 8‘35@131 Elgn or gadolinium 62. A therapeutic conjugate of

cl ai m 55, er e R° Sal Goant i body conponent is an antibody fusion protein or
fragnent thereof, wherein each of said mAbs or fragnments thereof are bound
to at | east one therapeutic agent. 77 WO 03/068821 PCT/ GB03/ 00665 63. A

t her apeut i ¢ °®onj g@iegnqstic @P%]PE%"B@C‘ES’FdIBQ to wlain &i5n vewrein spidrdiggnosticcagegbnt i s

sel ected fromthes GrioLp &ﬁﬁﬁ oactive |abel, an
i mmunonodul at ]% S ﬁ n lt&%%%%m% a%glilherapeuti c agent, a cytotoxic

agent, an oli gonucl eotide and a corrbl nation ther eof. 64. A therapeutic

conj ugate of.,claiim.63, wherein t ot_oxi ent js.a drug or g toxin.
65. A therapbutit CHEPORK: eomye ?n‘ﬁ% 3/{1 d&@@%ﬁuég%tlﬁo% is an

antisense  @ldi@aeahRDWiten e 'BetWééﬁé(PﬁMM O‘OOQ&'V ugat e of claim 64,
wherein said drug possesses the phar maceut i cal property selected fromthe

group consisting of antimtotic, alkylating,
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 1257, Bly 1237 124p 86y, 186Re, 188Re, 62Cu, 64Cu, Wy

67Ga, 68Ga, 99mTC’ 94mTc, ISF, ”C, ISN, 150, and 76BI‘.

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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antinmetabolite, antiangi ogenic, apoptotic, alkaloid, antikinase and

anti biotic agents, taxanes, and conbinations thereof. 67. A therapeutic
conj ugat ewofo3obssem 64, wherein said drug is sel ected fromPCREGBIGIOGISH

consi sting of nitrogen nustards, ethylenimpe derivatives, alkyl )

sul f onat es 83- ni B?WF‘@ES?OI’J‘%E%%’??%{I“ %élqrcé]zaéﬁq’&reé}hé‘lne CTaREYIR A8EY i nes,
taxanes, OQifzded M'ﬂ&eogl%u Mﬁiﬁﬂéj bP% ARRLASR 1aBY! hASHARBBRulator, a
antibiotics, enzynes, epi pgdop yl "ot oxi ns,  platinum coordi nati on

conpl exes, heimaz, alphaloadtiis, therafesitic taptréda gytewsic agenthyh ofigomuicotide and a
derivatives, adrenocortjcal suppressants, antagonists, endostatin, taxols,
canpt ot heci°f&, 1gH%Y Ptins and their anal ogs, and a combi nation thereof.
68. A therapeutic conjugate of claim®64, wherein said toxin is selected
fromthe group consisting of ricin, abrin, alpha toxin, saporin,

ri bonucl ea$d. ( Rvatejapeitamajugate ofchph ¥B owbereialsaidiytaiotio agent K 2 Gok eheed
antiviral Erot ein, gelonin, diphtherin toxin, Pseudononas exotoxin, and
Pseudononas®®fdot oxi n. 69. A therapeutic conjugate of claim 63, wherein
sai d i munonodul ator is selected fromthe group consisting of a cytokine,
a stemcell growth factor, a |ynmphotoxin, a_ hepatopoietic factor, a col ony
sti mul at i nd@5f actétherapstic cogivgpts e plpisn 63 wherayy saidoliganyeleetide is g #fispnseact or
eryt hr opoi e%ii gnucﬁfj&ﬁ&gbopoi etin and a conbination thereof. 78 WO 03/068821
PCT/ GB03/ 0068 . t her apeutic conjugate of claim69, wherein said

| ynphotoxin is tunor necrosis factor (TNF), said hematopoietic factor is
an interleukin (lIL), said colony stipulating factor,jis granul ocyte-col ony
sti mul ati nd% actdr thewapete) copugite Rf| & e%h’ng’@fe‘i?ﬁhasﬁlél- %Wsﬁﬁeﬁuﬁlﬁti ng
factor (GV§SE) { o hS 1 e i imi®dtic: R sai d
stem cel | djr oW h tg%% %@%ﬁgcggt%g? Izldﬂlgg%a a‘f:ot%gi?q@ %?Lélﬁgmt?%lé’r gl;l){g%t ?%

conj ugat e cftimletibolite9 antisngiogemnic,s spaptdtionalkelend Lintikivese gadnanilbietic lagents, | L- 2,
IL-3, IL-6, IL-10, 1L- 12&‘[' | L- 186 IL-21, interferon-y, TNF-a or a

conbi nat i orf¥4iEs 8 combinatiens iefRke 1t i ¢’ conj ugate of clai m 63, wherein said
radi oactive | abel has an energy between 60 and 700 keV. 73. A therapeutic

conjugate of claim 72, wherein said radioactive | ahel is sel e&{qu fromthe
group consi®ki ngA dhergemiie coniugate®f cipamy o4 Milepeln said drugdy selederRirongiRe >> >

zO;b?n;t T:é"‘?%é‘?’%% ng & %gg] Rustatds? %Ylglﬁl%ﬁie1 daithives, 34E1 Qftfdnates,

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 therapeutic 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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74. A therapeutic conjugate of claim63, wherein said photoactive
therapeutic agent is a chronogen or dye. 75. A nethod of treating a B-cell
| ynphoma WO oB®e8eni a or an autoi rnmune di sease in a subj @CT/GBIAPOGSI Ng
adm nistering to said subject a therapeutically effective amunt of an
anti-CD20 MAb or a fragment thereof of any one of clainms 1-20, fornulated
in a pharnaceut Ac d@drapeatic aphjabite ofebiaith 69, Abherdn Ngid OgngHotédial il tddor

further conpri si,ng adm_ni st er.i r})g to said subject _concurrently or
sequent i al | §edotihdrie N Oartig hematappictie fasip it ampinterleukmadh). oiaid colomani zed,

chimeric, hue i )| fr . LOU R C i St MAb
Feact i ve vi fRe DR AARBSIECHEy sHRTANE GHRO drghibigd
CD25, CD33, nmabidphageb@BonyCidilatizipifatior (GNBCSEDAid ftdferordoidterfelob8O., -§D126,
B7, MJUCL, la, HM, 24, HLA-DR, tenascin, VEG-, P1GF, an 79 WO 03/068821

PCT/ GBO3/ 0066, ashesissipm, cel grayib desdords gesienséed, "Sdrfactar"combi nat i on t her eof |
formulated in a pharmaceutically acceptable vehicle. 77. A nethod of claim
75, further conprising adm nistering to said subject concurrently or
sequenti al | y1a t Rerthpapditicalcbyjugdté eef iclamamounkh@tinatsaid e aahmuad@odligoapeut i ¢
agent, fornulated in a fhar maceuti cal ly acceptable vehicle. 78. A method of

claim 77, weerpiisesdhbild ke Hapelk-¢.dLalfb it-12oHpi 8.dbs2 1a itgfesomsi ENFagena, a
radi oactive |, i nonodul at or, a hornone, an enzyne, an
ol i gonucl eof‘%)rggﬁlatéop g%e(gg'gti ve therapeutic agent or a conbination thereof,
formulated in a pharmaceutically acceptable vehicle. 79. A nmethod of claim
78, wherein_said oligonugleotide is an antisense oligonucleotide. 80. A
met hod of c/ai m 76 theraneptie copiyasie o hyma b Woeelr saig) radioastiye labghpas pn
concurrent | y,0 yggcg,ggl{lgd %H’X)O%e‘{/.her apeutically effective anount of at |east
one t herapeuti agent, fornulated in a pharnmaceutically acceptable
vehicle. 81. A nethod of claim80, wherein said therapeutic agent conprises
a cytotoxic_.,agent, a radioactive Ul abel n i.munomydul ator, .a harnopne, a
phot oact i ve her gpgﬁfaipﬁlﬁlca‘é’é‘mg?teéﬁ ‘%‘Ii“g@ﬂ reigsaeragioagiveqabgl s selgsie
thereof, f oM Beestoi condthimpFCEUCl ¢calday *yacegptidp] e3lyelrijc| BSR 8255 met hod
of claim 81, wherein, said oligonucleptide is an anti sense ’
177Lu,ea4Cu,Q7C ZgBi 2Il3%i,r}HA’t,eﬁP, and combinations thereof.

74. A therapeutic conjugate of claim 63, wherein said photoactive therapeutic

agent is a chromogen or dye.

75. A method of treating a B-cell lymphoma or leukemia or an autoimmune disease
in a subject comprising administering to said subject a therapeutically effective amount
of an anti-CD20 MAb or a fragment thereof of any one of claims 1-20, formulated in a

pharmaceutically acceptable vehicle.

76. A method of claim 75, further comprising admirﬂsfering to said subject
concurrently or sequentially a therapeutically effective amount of at least one
humanized, chimeric, human or murine MAb selected from the group consisting of a
MAbD reactive with CD4, CD5, CD8, CD14, CD15, CD19, CD20, CD21, CD22,
CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54, CD74,
CD80, CDI126, B7, MUCI1, Ia, HM1.24, HLA-DR, tenascin, VEGF, PIGF, an
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ol i gonucl eotide. 83. A nethod of claimof 75, further conprising
adm nistering to said subject concurrently or sequentially a
t her apeutwoaBlogssef f ect i ve anmount of a therapeutic conjugatP€T/GBIRPOG6SI Ng at

| east one MAb bound to at | east, one therapeutic agent, erein said MAb -
conpri ses SPCOZERGst A RACAGTASN PIRCt: o} icglfn%}ﬂﬂﬂﬁ’ﬁ Freﬁfl\r,\?‘?@ &i%cted

fromthe gﬁ%%céh%%@c.b&ﬂa@év&i&@b reactive with CD4, CD5, CD8, CD14,
CD15, CD19, CD20, 1, "CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L,
CD46, CD52, 80 WO 03/068821 PCT/ GB03/ 00665 CD54, CDr74, CD80O, CD126, B7,

MUC1, , .24, HLA- i VEGE P1GF . Ol .
product - anth a Qom0 b LE ey oS AR, RORRTHAR R St Sy
accept abl e cyehEhi or%é(%ueﬁ_tiﬂﬁi '@erapéutichlBi dTTedve MHRINE bfat SeisCore MirafReatis | C

agent conprises a cytotoxic agent, a radjoactive |abel, an

i mmunonodulagenrfornanlited npegharmeceuticalliraccegigblegrehiglénucl eot i de, a phot oacti ve

t herapeutic agent or a conbination thereof, fornulated in a
pharmaceutically acceptable vehicle. 85. A nethod of claim84, wherein said
ol i gonucl eqgj de A metddadTt dlSENFP, whdrbig aaldciheapidie. agfit conprizehactyafioxit ai m of
76, further conprising adm nistering to said subject concurrently or
sequent i al lagend, 1ahpdipastive clabely ax dmapmowodpaiont 2ohoENange rdy SHENRS: cBhj ugat e
conpri sing . : I :

wherein saiogéxd&g%%%%%%gc@?%%tg tlgzr‘lgeehﬁﬁlsrf[a%i ze ﬁgﬁ?ér}regdri? fc()ﬁnﬁlgﬁrrgtrllm or

mur i ne MAb aghheeicadichiipaccepteble gelaclp. consi sting of a MAb reactive with CD4,
CD5, CD8, CD14, CD15, CD19, CD20, D21, CD22, CD23, CD25, CD33, CD37,

CD38, CD40, CD40L, CM46, CD52, CD54, CDr74, CD80, CD126, B7, MJCL, |a,

HVL. 24, HLA9DR, A epamed Nor HH R 780 ferein s410C SHEMHRICIedildeO 1S OGE NAtiRdme uct
and a conbination thereof fornmulated in a pharnaceutically acceptable

vehi cl e. 8wdligguuglsptided of cl ai m 86, wherein said therapeutic agent conprises
a cytotoxic agent, a radioactive |abel, an inmunonodul ator, a hornone, an
enzynme, an oligonucl eotide, a photoactive therapeutic agent or a

conbi nat i orgot herseahethddrofutlaine d76, nfurter peanrisheu himatistsrirec ¢e phidbkwbjecthi cl e.

88. A nethod of claim86, wherein sajd_ol]jgaonucleotide is an antisense
ol i gonucl esengerently or sequentially a therapeutically effective amount of at least one therapeutic

agent, formulated in a pharmaceutically acceptable vehicle.

81. A method of claim 80, 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.

82. A method of claim 81, wherein said oligonucleotide is an antisense

oligonucleotide.

83. A method of claim of 75, further comprising administering to said 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

comprises at least one humanized, chimeric, human or murine MAb selected from the

group consisting of a MAb reactive with CD4, CD5, CD8, CD14, CD15, CD19, CD20,

CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52,
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89. A nethod of treating a B-cell |ynphoma or | eukem a or an autoi nmune
di sease in a subject conprising admnistering to said subject a
t her apeutwoaBlogssef f ect i ve anmount of an anti body fusion pPeTaiBV30666r agment

Fragrent ot BB RoD n ISR, CiPR, BRpRGEL Gl 38 HEADR iemsteme Vb any one

of claims pi@g aﬁ‘forﬁ:@g&fe' & Bficodbnd BAYNCIORS] M%ngfnaﬁé@%%btf foeiged ilf any

one of clainms 1-31 an | east one MAb selected fromthe group consisting
of mAbs reaphmmcwtmly@mspt@dﬁvehudm CD14, CD15, CD19, CD20, CD21, CD22,
CD23, CD25, CD33, CD37, CD38, (D40, CD40L, CD46, CD52, CD54, CDr4, CD80,
CcD126, B7, MJCl1, la, HML.24, HLA-DR, tenascin, VEG-, P1lGF, an oncogene, an
oncogene pre@gduct A athod ofCspathi @ﬁtwmeﬁlm{@qfera&)aitMg%hﬁ@bmﬁhsas a cytotoxic
pharmaceutically acceptable vehicle. 90. A nethod of clai'm89, further
conpri si ng aafmtamastr@chwqu dabeli @ns dppeaemoddaienr pehemipne, agegueme, afly a

For mul at ed HeAn B, ¢ R PR inieefls ABAEb ARRIIR IR TorRBE I o i

90, further a@harmac&ltmglwaccwmﬂ@m}ﬁclagent a radi oactive label, an

i mmunonodul ator, a hornone, a photoactive therapeutic agent, an

ol i gonucl eotide or a conbination thereof, fornmulated in a pharmaceutically
accept abl e hi clae. d eaf : 3 i i otide
o an anti sense o Tamd HoeHa S IGHD g DHRRELTRE! oy GpRGheC
conpri si ng aligimickbédd. ng to said subject concurrently or sequentially a
therapeutically effective anmbunt of a therapeutic conjugate conprising at
| east one MAb bound to at | east one therapeutic agent, wherein said MAb
conprises agel eagt n@fddNeiTERIng @, 76; Finfl: | ompAviRB definiflfihe 8o VA spjLet ed
fromthe group consisting, of aNABreactlve w th CD4, CD8, 14, CD
15, CD 19, ewmyrrenthysysequentially athsrapevtipplly, efieptse, anwpsiof athgspeudpaonjugizioL
CD46, CD52,

U6, (252, iy, G oA A W Ml e e B0
t her eof for ouhptised at feast onpfhamamzed;t&nﬁﬂcyhaﬁmepﬁmhhﬁe VA sdl@tedIBomAhdret hod

of claim93, wherei.n. sai.d er apeut i es a._cyt ot oxi c agent a
radi oact i ve SfB&PSsRE; ﬁﬂ%‘hﬁ‘a V&t"&‘ﬁ‘ ‘gﬂﬁh@ﬁoﬁﬁ ﬁse
ol i gonucl eotdrsg, a:[pjpt@g@; | ¥B2%5,NeDape Dy, TRIRL (9154@ @B@&i “@bh@“cﬁjﬁr eof ,

formulated in har maceutically acceptable véhicl$.
CD54 D74, CD80, CD126, B7, MUCI1, Ia, HM1.24, HLA-DR, tenascin, VEGF,

PIGF, an oncogene, an oncogene product, and a combination thereof formulated in a

pharmaceutically acceptable vehicle.

87. A method of claim 86, 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.

88. A method of claim 86, wherein said oligonucleotide is an antisense

oligonucleotide.

89. A method of treating a B-cell lymphoma or leukemia or an autoimmune disease

in a subject comprising administering to said subject a therapeutically effective amount

of an antibody fusion protein or fragment thereof comprising at least two mAbs or
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82 WD 03/068821 PCT/ GB03/ 00665 95. A nethod of claim94, wherein said

ol i gonucl eotide is an antisense oligonucleotide. 96. A nethod of treating
a B-cel |l womplesal or | eukem a or an aut oi mmune di sease i RCA/GRIBjOGBE
conprising admnistering to said subject a therapeutically effective anount

of a ther afregmenss thersoli gereeeinspbmAds Ate sghecied diomoppbmhg oy g PHEIHMS her eof
or an antibody fusi.on protein f f i ms

O aa that bindt PP Rl B b Par SR hIRLE0 41 prBRY R, 31 b

t her eof or s@EIR4st bREWM ANISH@eddYoi tHergroup cansiaigmpol mAbereaciivei wittbGDAJCDS, at

| east th ti t. formiated i jcall tabl
veni ol . Dok 6PIGY COIY (Do8, AL e B AR S Tl R o ces
a cyt otoxi %D4%9%E40Lacbiﬂ'@B@ﬁ,‘%ﬁs&,@?’m, g, THDBIBIURICY, Ta,3TQIADNE,  an

enzyme, an ol gonuct €ot1de, d@ phot’oact I’ve therapeutic agent or a
combi nat i OMIIABRS ofenadent, "WESFe dPIGF, an phnaogmesuni on¢dggnaquesdicablaad vehi cl e.

98. A nethod of any _one qof c]Jains 78, 81, 8 87 4.or 97, wherein
said cyt ocempinatigthergol ?Oémﬂira{f’ﬂ AP W?W?éﬁb'fccé?t%i% Yl%’t'fl%f cl ai m 98,
wherein said drug possesses the pharmaceutical property selected fromthe

group consisting of antimtotic, alkylating, antibiotic, antinetabolite,
ant i angi og®Ai c, Aapoghat iof, claint i8Ri rfartleer agrinprisingl edwinigraingsto saidapdyect and

conbi nations thereof. 100.. A method. ai- i i is
sel ected f FB‘i’ﬁ“frﬁEtli%?roﬁﬁﬂue g'ﬁl&i %&Eﬁgeu%f%iyn%ercggae%g%n\g?%tgésa?t oé%ﬁ%rgéﬁldrﬂnc ne
deri vat i veggerl fopthuistel 0D pia@8acchiiéali9a0eepedE, vehicleazenes, folic acid

anal ogs, COX-2 inhibitors, pyrimdine anal ogs, purine analogs, antibiotics,
enzymes, epi podophyl | otoxins, platinum coordination conpl exes, vinca

a1 kal of s, 915105k Ml Abelafift 90, ARMIMontHIRAZIIHIEE MAE iESioakde BibE N L cal

suppressan ntagoni st's, atin, |'s,  canpt ot heci ns, ]
ant hr acycl iang@@muatgiotifileior, adoahagsa photdactive terdpeutit dgent, atheligeoficle@Ble\wD

03/ 068821 PCT/ (B03/ 00665 . 101. met hod of claim98,. wher.ein said toxin
sel ected f rAgembinatign gt‘?&"@é?%‘?‘g"lt%ﬂ@ ad?q‘an??cg?tfﬁaﬁﬁﬁ?qeﬂﬁablgIvglﬁ‘gllet oxi n, saporin,
ri bonucl ease (RNase), DNase |, Staphyl ococcal enterotoxin-A pokewed

antiviral protein, gelonin, diphtherin toxin, Pseudononas )
92. A method of claim 91, wherein said oligonucleotide is an antisense

oligonucleotide.

93. A method of claim of 77, further comprising administering to said 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
comprises at least one humanized, chimeric, human or murine MADb selected from the
group consisting of a MAb reactive with CD4, CD5, CD8, CD14, CD15, CD19, CD20,
CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52,
CD54, CD74, CD80, CD126, B7, MUC1, Ia, HM1.24, HLA-DR, tenascin, VEGF,
PIGF, an oncogene, an oncogene product, and a combination thereof formulated in a

pharmaceutically acceptable vehicle.

94. A method of claim 93, 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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exot oxi n, and Pseudononas endotoxin. 102. A nethod of any one of clains 78,
81, 84, 87, 91, 94 or 97, wherein said inmmunonodul ator is selected from

t he groupwomn®sssti ng of a cytokine, a stemcell growth f&CTEB03@0665

| ynphot oxi n, a hemat opoietic factor, a colony stinmulating factor (CSF), an
interferon (IFN), a stemcell growh factor, erythropoietin, thronbopoietin
and a conbjpatiqgn - 1Clal r

| ynphot oxi hg ?‘u %ﬁ%cg fos("l%agl%f g@t %Q%ng—%ld ls)géd(?uélg e\(l)wgglﬁlrhéﬁgée{%%or is
an interl eyj%dgmellegﬁde_sal d colony stinulating factor is granul ocyte-col ony
stinmulating factor (G CSF) or granul ocyte macrophage-colony stinulating
factor (GWCSF)), said interferonis interferons-a, -(3 or -y, and said
stem cell ggrowyt . ! onahdadeRE claim
102, wher e caruriol b bdrHan anPhaithoa of Rk iz ortf huoflihoet 7 2 7
| L-12, |L- #Ba shbjed tompritiag bdmmnste;n,ngTNEald sobject acibcrbpmmallyrﬁffeh‘eveemount 105. A

nmet hod of any one of, clajns 78, 81, 84, 4 or ereirn_ said
r adi oact i vl R4BERPFIRIS C&W“@ﬁ@r@?‘%@?&é‘@@“@(ﬁ%ﬁé@ ff?@’i?eml CON%hEP hod of
cl ai m 105, a}cfglﬁfélg'fﬂs,lé@bl%téﬁ@f Eg%—ﬁén‘t’ ﬁleke%bsf aﬂgsorﬁﬁﬂf%fdiﬁéi 113 amtbRels 1gsAap

consi sting o 11, 1251, 186Re, 188Re, 177Lu,
64CU, 67Cucell, 24BBein26RBntPCDA) MAP oarft&gmnbﬂn@pf on antihpdy dusion ptein AT net hod

of any one .of claijs 80 9, ei

phot oact i vérag?i‘é’fﬁaﬁléeﬁ % isagg?ﬂd%% g clr??‘%rr%rgertlﬁ) eérp%ghc V\‘@%t f&l\l%ﬁétg%ocril of any
one of cl alpmaée&{}z],lym%@mgvaﬁue subject is a marrmal 109. A net hod of
claim 108, wherein said mammal is a human, dog or cat. 84 WD 03/068821
PCT/ GB03/ 00665 110. A method of diagnosing a B-cell |ynphona or |eukenia
or an autoi ney S t [ aid
oubj ect & agnabREESE clblh 36 URHER sk TREG AN AT B DIES o rbeees ¢

t her eof or agentand i ladidyctives labal, parotmumnmmodﬁlamg,mnthotmmeeodn cizang, @ne of

clains 1-34 that binds to sajd in sai

fragment t éigemcl Q?Flg%r?tl?@&?ﬁ“‘f ?IGPP“HF Sgeéﬁ At %Fmp&% @er%?éwﬁte%lﬁound
to at |east, 86005 Lt GpB8RNEhickor mul ated in a pharnmaceutical ly
accept abl e \}ﬁﬁﬁ%%e ? R nmet hogl of claim 110, wherein said diagnostic
agent conprises at |east one of a radioactive |abel, a photoactive

di agnost ¢ ggent, ot R OFEAd o9 LS ADS . s 1y oA TELROG Qi dRal 11

wherei n saix rémthe’g
cytotoxu: agent is a drug or a toxin.

99. A method of claim 98, wherein said drug possesses the pharmaceutical property
selected from the group consisting of antimitotic, alkylating, antibiotic, antimetabolite,
antiangiogenic, apoptotic, antikinase and alkaloid agents, taxanes, and combinations

thereof.

100. A method of claim 98, wherein said drug is selected from the group consisting of
nitrogen mustards, ethylenimine derivatives, alkyl sulfonates, nitrosoureas, triazenes,
folic acid analogs, 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, anthracyclines, and their analogs, and a

combination thereof.
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consisting of a gamma-, beta-, or positron-emtting isotope. 113. A nethod
of claim 112, wherein said radioactive |abel has an energy between 60 and
700 keV. wods/o¢sseet hod of claim 112, wherein said radi oac®PCTa&BAloed6si s

sel ected fromthe group onsi sting, of 1251, 131 1231, 86Y, 186Re,. 188Re,
5200, 64Cu 1087 mEBPAISE CERRHS Bhasin g HEn SelguRg BoTbE roppEngSRE Ofso.  and

76Br. 115. A. d cl-al in. W& i - jORCty is a
cont r ast aé@hrpe%?ﬁ’ gpgﬁlgn{O?% S% ctrll’ve r?g%lg?sgaﬁ\éﬁe& ]?rggé ﬁgg %tl?‘y@}llgc?%gdllla
wher ei n saiediter@okinak;t polewead @ntivisal sprpina gelpmét, i diphtberin taxiy,. Pseuderdrerd of
claim 111, wherei g@f?l ddnon- radi.oactive | abel is gadolinium rmanganese or
iron. 118. SAOR¥IM, HHAgparas HAPOX- a cel | in a patients suffering froma

B-cell |ynphona or |eukem a or an autoi mmune di sease conprising: 85 WO
03/ 068821 PCT/ GB03/ 00665 (i) adm nisteri ng an antibody fusion protein or
fragment tHOReofA afietbod) ob ney ohe of slaiws 38, 88 #h\ihPlad4 walt vdiseeimsaidt hat

ificall.,y bind i d.cell I . h I.fi cal |
b nds o« ariferapreaanr g arse ot gl Pahe P ine EMATh 8T 1Y

patient a Gh&@h Rdidi0aPgRiphbRRin, aNBemabpividGictrj d wunyostirhilating actdrear
non- anti gen bound anti bOdé‘ff usion protein_or antibody, fr a%rrrent s t her eof

from ci rcul @SFyran intraferen (FNyxamsiamse growythfacten cgythroppistip. hrqmbopetel o

conj ugate c ri Sl ier portion which conprises or bears at | east
one epi topea%r eccggirﬁ)lg&gdé%flé&%égﬂsai d at |east one other armof said anti body

fusion protein or fragnent thereof, and is conjugated at | east one first

t herapeutic or djagnosti en 119. .The th of claim118, .wherein said
anti body fu®on ‘éﬁr%?tg?é‘u Og F?a?magq?eﬁ‘f erefrhé?lggye mpﬁ&gx% @ﬁ%@f’f Pﬁcrgﬁ%l\?%%?fy or
fragment t f sa'dlﬁé}natEQ&eﬁ@*féaﬁﬁ i9hn fkRiekib D), WhgcBlony Saindlaahs Bagid i ¢
antibody is a i 3body. 21. The nethod of any ‘of clains 118-120, wherein
said first is weamensyte-colemyestimilgting &lctor ( € CIF)oon grivelegyde pragwnBagstdogyof a

radi oactive Jabel, an i ulator,.a hor e, a photoactjve

t her apeut i cSt‘é@’i?ﬂn,g f%ct@f,Mgg@ﬂaﬁa&mﬁr&eﬁo%sinétgﬁgr@pg& |’I§8r a'handasal%%tﬁ%li nati on
t her eof andcemgéﬁma%mcfeisirgﬁate&li@gfa@@pi.c agent is at |least one of a

radi oactive [abel, a photoactive diagnostic agent or a non-radioactive

| abel .

104. A method of claim 102, wherein said immunomodulator comprises IL-1, IL-2,

IL-3, IL-6, IL-10, IL-12, IL.-18, IL-21, interferon-y, TNF-o. or a combination thereof.

105. A method of any one of claims 78, 81, 84, 87, 91, 94 or 97, wherein said
radioactive label has an energy between 60 and 4,000 keV.

106. A method of claim 105, wherein said radioactive label is selected from the
group consisting of e, , Ga, Y, Min, B, 125] 186Re, 18%Re, 'Ly, $4Cu, ¥’ Cu,

U2g; 23, 2UAt 3P and combinations thereof.

107. A method of any one of claims 80, 83, 86, 89, 93, 96 or 98, wherein said

photoactive therapeutic agent is a chromogen or dye.
108. A method of any one of claims 75-107, wherein said subject is a mammal.

109. A method of claim 108, wherein said mammal is a human, dog or cat.
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122. The nethod of claim 118-121, wherein said antibody fusion protein or
fragnment thereof is conjugated to a second therapeutic or diagnostic
agent. 1280 0¥hessaet hod of claim 122, wherein said second PherGRIewodes agent
is selected from the group consisting of a radioactive |abel, an

I mmunonodul ator, a hornone, a photoactive therapeutic agent, a cytotoxic

agent, an qgl.jgonucl eot. C | af | r el fliRnaRk d
second di agag‘sti Y orﬁltgt?gﬁglgo Sﬁlgaeg'ltﬁ) %@ebg&ﬂgméggilg%ﬂgr%b%@ a b
phot oact i veli®hRANOS khljed @DRIpricihg aditmisteritl @asdid \sabjeettee diagiddic cohegaret hod of
claim 122 or 123, wherein said first and aecond thera}jpeutfjuc, agent, or
di agnost i ¢ cagersing e kL RANMAlger fragment ereof or an antibody fusion protein or

fragment thereof of any one of claims 1-34 that binds to said cell, wherein said anti-
CD20 MADb or fragment thereof or antibody fusion protein or fragment thereof is bound

to at least one diagnostic agent, formulated in a pharmaceutically acceptable vehicle.

111. A method of claim 110, wherein said diagnostic agent comprises at least one of a

radioactive label, a photoactive diagnostic agent or a non-radioactive label.

112. A method of claim 111, wherein said radioactive label is selected from the group

consisting of a gamma-, beta-, or positron-emitting isotope.

113. A method of claim 112, wherein said radioactive label has an energy between
60 and 700 keV.

114. A method of claim 112, wherein said radioactive label is selected from the group
consisting of 1T, P11, 121, $y, 186Re, 185Re, S2Cy, 6y, 'Cu, Min, 'Ga, %Ga, ™ Te,

94mTc, ISF, 11C, 13N, 150’ a.nd 76Br.

115. A method of claim 111, wherein said non-radioactive label is a contrast agent or

a non-radioactive metal.
116. A method of claim 115, wherein said radioactive label is a paramagnetic ion.

117. A method of claim 111, wherein said non-radioactive label is gadolinium,

manganese Or iron.

118. A method for pretargeting a cell in a patients suffering from a B-cell lymphoma

or leukemia or an autoimmune disease comprising:
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(i) administering an antibody fusion protein or fragment thereof of any one of
claims 31-33 having at least one arm that specifically binds said cell and at least one
other arm that specifically binds a targetable conjugate;

(i)  optionally, administering to said patient a clearing composition, and
allowing said composition to clear non-antigen bound antibody fusion protein or
antibody fragments thereof from circulation; and

(iii) administering to said patient a targetable conjugate comprising a
carrier portion which comprises or bears at least one epitope recognizable by said at
least one other arm of said antibody fusion protein or fragment thereof, and is

conjugated at least one first therapeutic or diagnostic agent.

119. The method of claim 118, wherein said antibody fusion protein or fragment

thereof is a bispecific antibody or fragment thereof.

120. The method of claim 119, wherein said bispecific antibody is a diabody.

121.  The method 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. The method of claim 118-121, wherein said antibody fusion protein or fragment

thereof is conjugated to a second therapeutic or diagnostic agent.

123.  The method of 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.  The method of claim 122 or 123, wherein said first and second therapeutic agent

or diagnostic agent are the same.
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