WO 03/ 074567 PCT/ GB03/00890 Internalizing Anti-CD74 Antibodi es and Met hods
of Use BACKGROUND OF THE I NVENTION 1. Field of the Invention The present

i nvent i orwoaBat4s7t o humani zed, chinmeric and human anti - CB¢4/Graogodi es or
fragnents thereof or antibody fusion proteins conprising at |east one anti -
CD74 anti body, particularly nonoclonal antibodies (mAbs), therapeutic and
di agnostic conjugates of humani zed, chineric and human anti-CD74 mAbs or
fragnents thereof, and nethods of treating and di agnosing B cell |ynphonas
and | eukem as, malignancies other than |ynphomas and | eukem as in which
the cells are positive for the CD74 antigen and various autoi mune and

i mune dysregul ati on di seases using these humani zed, chineric and human
anti-CD74 mAbs or fragments thereof. The present invention relates to

mul tival ent and/or nultispecific anti-CDr7r4 mAbs or fragnents thereof
conprising at |east one armof an anti-CD74 mAb or fragnent thereof and at

| east one arm of t nul {] (A AOX] TeeSUCh as a
pat hogeni ¢ or gani ﬁf‘%ﬂ%ﬁk‘j&%“éﬁjc%mwPﬁgg%%ﬁgwgﬁgggggq{sn ectious
agent.. The present invention further relates to an anti-CD74 mAb or

fragnent thereof conjugated to an anti geni cH%e tide. The humani zed,
chimeric and human anti - CCBACKGROUND @R N&IONand conj ugat es

t her eof may, be, jnistered alone or as part of a nultinodal therapeutic
regi nen. Th]ebgﬂ‘*@g@rfgeiﬁféﬁ??on relates to DNA sequences encoding
hurmani zed, chi nerhepraggt hvemivnadlates dnaalzed hitheri anditimamahti-CDA4ent  and/ or

mul tispecific anti-CD7r4 mAbs and fragnments thereof, and thera?euti (o

di agnost i c antitodias pifssgneenisdheraefar @atifody fasan Proters SPMPLFIGE ALEISt pRg grdi-
cont ai ni ng , t i & (iR O P ic
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PCT/ GB03/ 00&2fugatds ef himarizedyeljimerigaal lmmuh antir@DHt mdiba pyfragments thenepband a
patient's imune system agaj.nst t ug;)r liel l.s or i@[e tious ?qrgﬁani.s . rWth
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e

and chronic an cu I'ymphocytic | eukem a are B-cell malignancles

various autoimmune and immune dysregulation diseases using these humanized, chimeric

and human anti-CD74 mAbs or fragments thereof. The present invention relates to
multivalent and/or multispecific anti-CD74 mAbs or fragments thereof comprising at least
one arm of an anti-CD74 mAb or fragment thereof and at least one arm of the multispecific
mAb to a noxious substance, such as a pathogenic organism, such as a cancer cell, a
parasite or an infectious agent.. The present invention further relates to an anti-CD74
mADb or fragmént thereof conjugated to an antigenic peptide. The humanized, chimeric and
human anti-CD74 mAbs, fragments thereof, and conjugates thereof may be administered
alone or as part of a multimodal therapeutic regimen. The present invention relates to
DNA sequences encoding humanized, chimeric and human anti-CD74 antibodies, and
multivalent and/or multispecific anti-CD74 mAbs and fragments thereof, and therapeutic,
diagnostic and antigenic conjugates thereof, vectors and host cells containing the DNA

sequences, and methods of making the humanized, chimeric and human anti-CD74

antibodies.

2. Background



that remain inportant contributors to cancer nortality. The response of
these malignancies to various forns of treatnent is m xed. Induction of a
T-1 ynphocyoasnesponse is a critical initial step in a hostCI/GBII00830
response. Activation of T cells results in T cell proliferation, cytokine
production by T cells and generation of T cell-nmediated effector
functions. T-cell activation requires an antigen-specific signal, often

called a primary actlvatlon signal, which results from  stinulation of a
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pr ot ei ns tatloemnums ﬁonnsmftlmtmmtnmmedul ar environnent. MHC class-11 are

Gnvi Ponment .1 n ORGSO bR TRnth B8 cRshar il 1R M hRAEfe n

and HLA-DP ﬁ%&ﬁé"&éﬁvaﬁbﬁ 6NT celLiekulisin Tadellpislifeiioh] Gadlive prodectionyel es
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cellular compartments which communicate with the extracellular environment. In humans
the MHC-II molecules comprise the HLA-DR, HLA-DQ and HLA-DP molecules, which
occur in various genetically coded alleles. Thus, e.g., bacterial antigens from the
extracellular environment can be taken up and be presented after intracellular processing
in the antigen-presenting cells on their cell surface. CD4+ T cells recognize peptides
associated with class-II molecules.

The use of targeting monoclonal antibodies conjugated to radionuclides or other
cytotoxic agents offers the possibility of delivering such agents directly to the tumor site,
thereby limiting the exposure of normal tissues to toxic agents (Goldenberg, Semin. Nucl.
Med., 19: 332 (1989)). In recent years, the potential of antibody-based therapy and its
accuracy in the localization of tumor-associated antigens have been demonstrated both in

the laboratory and clinical studies (see, e.g., Thorpe, TIBRTECH, 11: 42 (1993); Goldenberg,



anti body fragnments agai nst tunor-associated nmarkers for |ocalization of
tunors has been nore successful than for therapy, in part because anti body
upt ake bywoheotasepr is generally low, ranging fromonly @CeiBBO0HO0001% of
the total dose injected (Vaughan et al., Brit. J. Radiol., 60: 567
(1987)). Increasing the concentration of the radiolabel to increase the
dosage to the tunor is counterproductive, generally, as this also increases
exposure of healthy tissue to radioactivity. Murine LL1 (nLL1 or rmurine

anti - CD74 adtientitismegcan, Spieedetd Madisins |Lohh(1994)tBalduip of ehbY.-S 4926:99& apdl t h
CD74, the H sell-1i i i 18 .| it by, 1f b
det of mi nant FURARe Vaitie S BBIEETS 5200 s i BRA NS S TUEMY: Hellswrom er

human B- |ypgpheme §8584,079 aed 5, 1me)6680 mis geflerak Ithe uyeTioh @adis-labeldd santidodies yr of
other tunor cell types (Hansen et al., Biochem _J. 320:293 1996)1%. Cel |
sur f ace- boumsatibady fragmests; agaipsi Rmarmaiociated markersyiar [qraizatign (of rhagdisen and

I ckl t ' t; he d
At~ Choo. fapte sfEEssniT R oF by 1R Blftke Hittody SHake b icllinpr (dehal
af or ement i o, dhdihi Goht oy 0.6 Yhtoi 00A1AEb e agryl davkiinjented (Maughan cled.cBopekl by
fusi f | | 1 th.spl t hj BALB/ ' ' | zed
i th pr apar Kerhe B0t ShT (158 7ha ey g o ARERTAOR (bt SHPIghe] SRR Rg bé °
Paw ak- Byczlagg%g?ﬁ%e hmor {s2bunfBSroductiVe, ARERAIG1IS M -alsbhciehded| expbsubts of Of

mLLl, just as nost ot her prom sing nurine’antibodies, has been |imnted
by the devatapydissue to rddiomatigtyof a human anti-nouse anti body (HAMA)

response. A HAMA_  res ' eneral | v ohserved fol l.ow. | npection of
nLL1 Fab', as evM\w@ﬁm Hémmbwf%r& ﬂﬁs}ﬁﬁa@GCh@mﬁ@%’F‘e0'ﬁéfnLL1
Fab' | abel ednibddy (RAP] feacthenittlCBY4,ahe HLMUCIassMEdike @atigen, ild; thd iR ardah chaif97) .

However, in sone therapeutic and di agnostic uses, a full-length anti-CDr4
mAb may- be [ determiaant) qmihs syréace of Brl@phegytes) mapeaytes sp h@@ﬁ%‘%{@%ﬁ1 imt
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Murine LL1 was developed by fusion of mouse myeloma cells with splenocytes from

BALB/c mice immunized with preparations from the Raji B-lymphoma cell line (called
EPB-1 in Pawlak-Byczkowska et al, Can. Res., 49: 4568 (1989)). The clinical use of
mLL1, just as with most other promising murine antibodies, has been limited by the
development in humans of a human anti-mouse antibody (HAMA) response. A HAMA
response is generally not observed following injection of mLL1 Fab', as evidenced in a bone
marrow imaging study using re a mLL1 Fab' labeled with 9mTe. Juweid et al., Nuc. Med
Comm. 18: 142-148 (1997). However, in some therapeutic and diagnostic uses, a full-length
anti-CD74 mAb may be preferred. This use of the full-length anti-CD74 mAb can limit the
diagnostic and therapeutic usefulness of such antibodies and antibody conjugates, not only
because of the potential anaphylactic problem, but also as a major portion of the circulating

conjugate may be complexed to and sequestered by the circulating anti-mouse antibodies.

Although the use of antibody fragments of mLLl may circumvent the problems of
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In general, HAMA responses pose a potential obstacle to realizing the full
di agnostic and therapeutic potential of nurine anti-CD7/4 mAbs. Therefore,
t he develwpment4sef chinmeric, humani zed and human anti - COPATrG%»3/0e890
fragnents thereof, antibody fusion proteins thereof and fragnents thereof,
i mmunoconj ugates for therapy and di agnosis, nultival ent and/or

mul tispecific mAbs, and fragnments thereof and vacci ne conjugates thereof
woul d be extrenely useful for therapy and diagnosis, with reduced

product i on dmmnegenicitlis thereoars wircumstansisaiie svhistUwkplRYEEFs TREre deserble and the
present invention i | f.ec 10. I ' | : her eof
and anti bo(‘ﬁffuf:tllj%rf %ficeg%afgﬁrﬁgm%}ﬁgﬁg{gﬁe%%ﬁlfe g@?%?%ﬁﬁlé‘d]n%}é%wm%l ;le “or
human ant i bogdipafral, WAMA réspbndes pospa @bigniial tobstaclt ita edlizing eha fulledibgnobtie and
present invention is further directed to anti-CD74 anti ooly fusign, proteins
cont ai ni ng erapswiin pafensial ot ByHRG, aRU-CRIF appbs nHherefprs, th deyelppment CBE’I‘FéW’
and/or 10 Ohfiobnis@Nhid RSP 2ANEDTUAAABE LA HASRERL iRlrediNEndbods Gioh Biciéthd ON-
The present ‘ITnvention additronally 1s direct t o 1 nmunoconj ugat es

cont ai ni ng theeeof ant i fragMiédts athéredl) dinesmoconjugatpsdort thetapy randf diagnosise maltiviateotly
fusion proteips or. fragnen t hereof of. th resent inventign linked to a
di agnostic BPA}?%@PMM%@H € trgél%eé?f)? %V@‘f?ﬂeocﬁn%\gg{?s ﬂler?ﬂfr‘%o&?de to
a vaccl ne cegpimely ugef@lrroaﬂfetmwdwyﬁag@tmh feaiMedi pRbdi@tibA ©f lihhn &MTfouse
anti bodi es or fragnments thereof or the anti body fusion proteins or

fragment s t hefithedfesof the present invention linked to antigenic peptides.
The present invention further is directed to a bispecific or nultivspecific
anti body conprising an antibody conjugate containing the anti-CD74

anti bodi es or fragnents ther STMMARY'OFTHEINVENTIONN proteins or

fragnents thereof of the present jnvention |inked tg an nti body or
anti body fragnment’hepressnt inventin 15 dpggiedio apGldA %‘HB%@%?&’Q f?a&ﬁleéﬁt qrefendn

the surfac bR 526t ' QBRLGTE, RimshiAP0r Bilfat HRRIAREE | N
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i nvent i on i svhintidéanibenapidly intemelizeddnto@ ceBt hods of treating and di agnosi ng
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containing antibodies or fragments thereof that are fused to each other and/or to other

antibodies and fragments thereof of the present invention.

The present invention additionally is directed to immunoconjugates containing the
anti-CD74 antibodies or fragments thereof or the antibody fusion proteins or fragments
thereof of the present invention linked to a diagnostic or therapeutic agent.

The present invention also is directed to a vaccine comprising an antibody conjugate
containing the anti-CD74 antibodies or fragments thereof or the antibody fusion proteins or
fragments thereof of the present invention linked to antigenic peptides.

The present invention further is directed to a bispecific or multivspecific antibody
comprising an antibody conjugate containing the anti-CD74 antibodies or fragments thereof
or the antibody fusion proteins or fragments thereof of the present invention linked to an
antibody or antibody fragment specific for a cancer marker substance, an eptitope on the
surface of an infectious disease organism or a noxious substance in the blood or other body

fluid.



The present invention also is directed to DNA sequences encodi ng the CD74
anti bodi es or fragnents thereof or antibody fusion proteins or fragnents

t her eof , wormswmseDnj ugat es and anti body conjugat es and nulpCTsEIGI06$90

anti bodi es thereof, expression vectors and host cells containing the DNA
sequences, and nethods of expressing these CD74 antibodies of the present
i nvention. BRI EF DESCRI PTION OF THE FI GURES Figure 1 shows the DNA and

am no acid sequences of the nurine LL 1 heavy and |ight chain variable
regi ons. Fi gure Thepresephinventionineddiinpaliy:dinesteddp methads o treatingand diagngsing)  vH

bt ai ned by .RT- . Fi ' i
The. Liavic chreaprianngheEDo e this i aRge AMiBe AR RoRBRGRE > ©

cor r espondi thereof A coafUgataS Beredf 6f the presentinventionl. et t er codes bel ow t he

nucl eoti de sequence. Nunpering . of the nucleotide sequenge itﬁ 8@ fEhe right
side. The amino He§ Rreseatinyeriionjalsoitdirestsd to DN srpienges egoding the\CHéftd and
under | i ned. [ : EW oy ! id residues
as shown byantﬁ#e}&%%?rrb%% ngksgg%\%got? e ar?’y %lgﬁfgt%?{els({rgﬁgg%%r&?’esi dues
nunber ed byinanimcorjngdted dndwantilppdy cpaingatesdradrmultispietificradtibaliessherbef, éxpsessiohon
resi dues defined Kahat nunper.i chene. The,insertion residuyes

nunber ed wi Ya§io5s O coffg gentaiping ﬂée;[ﬁ:gipﬁﬁ%eé‘ﬁ?%@“hﬁnﬁ ds cﬁxr’{fﬁsé%#‘ se

resi dues 82A782RitRAks SR MHeiphsEhGVeRtidA are indicated as 82A, B, and C
Figure 2 shows the DNA and am no acid sequences of the chinmeric LL 1 (cLL
1) heavy and light chain variable regions expressed in Sp2/0 cells. Figure

2A shows the DNA and am | VH. Figure 2B shows
t he doubl e-stranded DNA mnﬂﬁseﬁfgi@gqq{éﬂ%@@ﬁbﬁes cLL 1 Vk. Am no
aci d sequences eFig@ReldshHowstthe DNeOiHdeERB dtidGefihcessfitaa amsinal & 1diewenaib
one-letter codes. The amno acid residues in __the gDR_regi,ans are sr%own in
bol d and uright chaiaariatle regionse Figvge b shows tsPRAand aning asid seqieness of thes ane

e boxed dnaPTHarEney BRGS0 KR BEDN AR il (RlekRPoL ° e

al i gnnent ahe L& Virabtainakhyds sR4GCEn ceminofacid ghtemmasietveded by Heiqoresprondinige
regi ons of uman anti body, cLL1 d hiLl. Figure .shows the . VH, am no
acid sequen‘ﬁ%I eﬂbﬁ"ﬂ?@?}f‘recﬂ’%fll‘?é Oﬁﬁ'ﬁ%{%’r 21D qs%{ﬂy" %ﬁ-n?gé:&“iﬁ_ cAuehes NUmbenRg

of the nucleotide sequence is on the right side. The amino acid residues in the CDR

regions are shown in bold and underlined. Kabat’s Ig molecule numbering is used for
amino acid residues as shown by the numbering above the amino acid residues. The
residues numbered by a letter following a particular digit indicates the insertion residues
defined by Kabat numbering scheme. The insertion residues numbered with a letter have
the same preceding digit. For example, residues 82A, 82B and 82C in Figure 1A are
indicated as 82A, B, and C.

Figure 2 shows the DNA and amino acid sequences of the chimeric LL1 (cLL1)
heavy and light chain variable regions expressed in Sp2/0 cells. Figure 2A shows the
DNA and amino acid sequences of the cLL1VH. Figure 2B shows the double-stranded
DNA and amino acid sequences of the cLL1Vk. Amino acid sequences encoded by the
corresponding DNA ‘sequences are given as one-letter codes. The amino acid residues in
the CDR regions are shown in bold and underlined. The numbering of nucleotides and
amino acids is same as that in Figure 1. The restriction sites used for constructing the

cLL1 are boxed and indicated.



Figure 3B shows the Vk amino acid sequence alignnent of the human anti body
HF 21 /28, cLL1 and hLL 1. Dots indicate the residues in cLL 1 that are

i dent i calwom3sthse7 cor respondi ng resi dues in the human ant iPoadirss/ooBoxed
regi ons prepresent the CDR regions. Both N and C-term nal residues
(underlined) of cLL | are fixedby the stagi ng vectors used and not
conpared with the human anti bodies. Kabat's |g nol ecul e nunber schene is

used as in Figure 1. Fi gure 4 shows the DNA and_ am no amg seq ces of the
humani zed LL 1 (Figerepshopesdbeal quﬁgﬂ&heeﬁa%a%?%}swspé A b\%ssed in

Sp2/ 0 cel | Schafi] HaBIERBAOYS, fitian ¥BOANCLIAN 4 HATIY FREGY ARl U1 NLLL

VH and Figure 4 o aci d sequenc the hLL
Am no acid eﬁﬂmuamd%qmmcedhghnhmtbﬁﬁle mmralneaslﬁbodii RE}-WI’SIQHBMMQISI amdk given

as one letter c nQ amg residu S in 1ihtﬁ rg@ e shown
in bold and"'§R§ ? éY?t ZMIRO a0 SEAUSRER FERMEREPS the v éﬁ%ﬁ’q ed for
am no aci d 3954 AWe$ 488 hi0]Fidhts lhdi%aénﬂe Ristued B c1T 10HASroiRIGUS tetiChemat i ¢
di agram of construction of hLL VH gene. A igos wused as tenplates and

priners ar ecostespemding rasidues ih rtlmelaunafhmtldvpdmw Bexatiregiods prepreseriéhgdCDRends.

The sense DNA str (t at es ner.s R duc ar wn in
S0l i i neSelst PRETN A Cutrina pRiE (Bl e FRba i SR
simlarly copfdsueliedd nbi @figaré&l whpe tuldgan 28ibbdief Kaaamrr@mdléduwenmﬁlbdr
surface binding assay to conpare the binding affinity of cLL 1 with that

of nurine Lschgme igsp ﬁ@lnc]iiﬁﬁféritratl ons of cLL 1 (triangles) or nmL 1

(di anonds) were S;ﬂﬂ%n t

i ncubated with I@F?&ce S al?e g%rAf or 1%89%! Segaﬁnfgsgéuf;tbace %g d'i:L}’L(thnl(j

r adi ol abel geany hd ligltchainwatisisle &fgims expsassatgn SpRIO c:ellanﬁlgui'aeMmh(b\mathleL 1
conpeted equally well far, the ad| label d LL1 t cells,
confirm ngch)ﬂ GHRe ge1d spuengss d&m{ W%A’g SQ‘P}"S?/\E‘CM aé‘gult of a
conpeti tivenhhadiageqrneds dmhamwral knﬁﬁ@mla@@queﬁ%teﬁéod%u%@qn@l I's to
conpare the binding affinity of hLLl with that of cLL1 . Varyin

concentr at msmssmndMgLIDNAt sequangtey} givencs one {efienpwiedshhemmino aridgdsidieashn a
constat” R S SNATHOR Mo AL e
menbr ane extR&hsisalsed fAntifaRad adsidirs boin Bighl ATdnd FignitB.ane bound HRP-LL1
was neasured. hLL1 and cLL1 conpeted equally well for the hinding, of
HRP- LL1, Figure 5 shows a schematic diagram of construction of hLL1VH gene. Oligos
used as templates and primers are shown as arrow lines. The arrow heads indicate the 3’-
ends. The sense DNA strands (templates, primers and PCR products) are shown in solid
lines and the anti-sense strands in doted lines. The Vk gene was similarly constructed. -
Figure 6 shows the result of a competitive cell surface binding assay to compare
the binding affinity of cLL1 with that of murine LL1. Varying concentrations of cLL1
(triangles) or mLL1 (diamonds) were mixed with a constant amount of 12%]_labeled mLL1
and incubated with Raji cells at 4°C for 1 h. The cell surface bound radiolabeled mLL1
was counted after washing. cLL1 and the murine LL1 competed equally well for the
binding of radiolabeled LL1 to Raji cells, confirming the cloned V genes are authentic.
Figure 7 shows the result of a competitive binding assay in Raji cell membrane
coated microwells to compare the binding affinity of hLL1 with that of cLL1. Varying

concentrations of hLL1 (triangles) or cLL1 (diamonds) were mixed with a constant

amount of HRP conjugated LL1 and incubated in 96-well microtitration plate coated with
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i ndi cating the binding specificity and affinity of mAb LL1 are preserved in
the humani zed LL 1. Figure 8 shows the fate of 125I-1abeled hLL1 and niLlI
bound to wbasswsbace of Raji cells. The radi ol abel ed hLLPCfazBo3@od9bne wit h
synbol s) or niLlI (dotted line with synbols) was incubated with Raji cells
and unbound Abs were renoved by washing. The cells were then cultured as
normal and the radi ol abel ed Abs associated with cells (dianond |ines),
secreted into nedium (triangle lines) or degraded (ci rcI e lines) were
measur ed at Ramnmlnr@ae extagss Foroem tepipgratere dox sholle memabrage bowid HRB-Iddund Ao

fol | oved for awﬁg hcm ch'L?;f %m%ﬁga%agﬁwajrg&ﬁgé 1§m&wg%thRpptﬂfess' ng

studied at &47 poi n ess re average of two

experi ment s jpdiding thbinbipgSpédificigydndtabinic) (bfymﬁbfldﬂt arepreserved in thked LL1Abs
on Raji cells. 5 x 105 Raji cells were seeded at day O in 1 m of culture

medi um cont humlawg#&&h ndi cated on. top of the panels) 5 g/m of niLI,
cLLI or hLL1, FFngngﬁléhé%&s Hé"fét),: ofwﬂltibﬁé’d Htm aﬁ’(i mI A WRn@lo e REFacdf OF

Wi t hout any cross I ndi cat right side of panels. The
nunbers of RajiakllsanTheiadivlabeld Nl 1ol linsuwitle @b'rumls)prfkaB (doitpd llnPBfrthbe nt age

of viable cel ua er Vi e cells o | e

cells at ti Wé@%ﬁ%ﬁ“&%ﬁg th%@l‘ @ﬁ"@tﬂ“&?‘é‘?ﬁghﬁwﬁfeﬁwgﬁeigya}vﬁ 31%'[ ure
time. Figur @elﬂs%érl%% édﬁ%r&%fs%ﬂﬁél%ﬂﬂleexfaﬁﬁ%{beléﬁ A‘tsm%dlaw&dnhbéus on Daudi
cells. 5 x 05 Daudi cells were seeded at day 0 in 1 of culture medium

cont ai ni ng (ch&nombllmw),eﬁ@cretﬂd intopnestium Ksiapgledingy) caglﬁaqad@ﬁ (qixclellinegy were 2 (an

anti-CD22, |nter | i.zi.n C
Ab, or wit hBGESY ?‘)lnd‘i"%ﬁ@?ﬁlee"é" t Figps %A J‘g M’% }ate\% hP bggﬂ‘ﬁémrf‘& r%"é?‘%ﬁgf
total and vipid 9dsyad | Eigitverss ﬂ@m&l&ﬂkedﬂt ¢M11jmrpr3cekamg studégdcat rhrdgemefpoints abl e
cells (squares) and the ratio of viable cells over the viable cells at tine

zero (di antiassshamg hy Theidatn were @verage ¢f tBior@edgsntist cul ture time. DETAI LED
DESCRI PTI ON OF TF‘%&N{ SO e c};p\/&l&s/ e‘%{%%?@ﬁcrﬁ’&f hiEROBL PR8O6h R&jﬂ&aﬁss X

ot herwi se specif he terns mean "one or nore. . Overview
The present 105n}vgntellmv¢1e osdddé at fmymmdnnkeﬁbulmre:medmm congaiging (etsun@mated on

? Rélr :BISEZ?I Cno](;brﬂf %e: g%w n{SISptg/rrr]lfofe m£L1 criLaInt Ihli?dqyo}f 16 !’:u?ynAB r(l%l?l ith ?(P pg/ml of
o-mFc or a-hFc Ab, or without any crosslinker (Nil), indicated at right side of panels.
The numbers of total and viable cells were counted daily for 3 days. Percentage of viable

- cells (squares) and the ratio of viable cells over the viable cells at time zero (diamonds)
were calculated and plotted against culture time.

Figure 10 shows the cytotoxicity effect of crosslinked hLL1 on Daudi cells. 5 x
10° Daudi cells were seeded at day 0 in 1 ml of culture medium containing (as indicated
on top of the panels) 5 pg/ml of hLL1, or hLL2 (an anti-CD22, internalizing Ab), or no
any Ab (Nil), with 50 pg/ml of a-hFc Ab, or without (Nil), indicated at right side of
panels. The numbers of total and viable cells were counted daily for 3 days. Percentage of
viable cells (squares) and the ratio of viable cells over the viable cells at time zero

(diamonds) were calculated and plotted against culture time.

DETAILED DESCRIPTION OF THE INVENTION



conjugates thereof useful for treatnent of manmalian subjects, humans and
donestic aninmals, alone, as a conjugate or adm nistered in conbination

wi t h ot hewotoher#peuti ¢ agents, including other naked antiPoadiBsg/oesed

anti body therapeutic conjugates as part of a nultinodal therapy reginen..
Met hods of treatnent and diagnosis of B-cell nmalignancies, other CD74
positive malignanci es and autoi nmune di seases are disclosed. 2.
Definitions In the description that follows, a nunber of ternms_are used and
the fol l owi ng déflessiathaswisespecifiedvhelierms G’ farcan’| meane ansdsm¥endi ng of t he
present inv ntio(g. An anti body, as described herein, refers to a

full-length (i e Ve ural | y occurring or formed by normal imunogl obulin
gene fragnment repeyitdat BRedlonrovidesebumanized)aehinticland almhaaund-CB74. , an
| gG anti body) or an inmmunologically active (i.e. specj fically binding)
portion of mADb; mmm@wpf,@nr@mlb@% fusiop preteiananshensberficrand giagaestican

anti body fr I i I ] 2 ), 2
Fa - Fab, e RO 3P Bt SipARYiad Wik pills did AL,
fragnment bianiigalwi dléhet hea cafugtaot adpeinistdned ini combixgatign iwdthdother thérepéuticact

anti body. For exanple, an anti-CDr4 . nmonpclonal .antibody fragment binds
with an epiagspé 1§§lu@3§g@%1em "tdear’%%‘”%‘ﬁf ?’Efg?ﬂ}l%oa)‘ therApgHuC éqrg‘bg ée Q?Qny
synthetic Gp,@eRghy tﬁ@xlag1 r&RUER CRIRD R bPirBithehd Bdgndsis bkB-@®N anti body by
binding to a specific tigen to forma conplex. For exanple, antibod
fragnent s imaligndeciéss othet €0 7¢ pagitiva mslignarsisstand guioimmupe disedsebire dissiisedhs,
such as the "Fv" fragnents consisting of the variable regions of the heavy
and |ight chains, reconbinant single chain polypeptide nolecules in which
i ght and heavy pyd&idiibhe regi ons are connected by a peptide |inker ("scFv

proteins"), and m ni nmal _recogni tion units consisting of the amno acid
resi dues that nilnithe deseriptiorehatdpllans.& nusshes AT texmp atedediand he fLqwingener al | y

an entire i . £0n] d i gent. This is
SO becauseaq‘lﬁgR 'I%gyﬁ%&? {)‘gﬁédo@q%ﬁg%gﬁ&?%g%%&n% ‘chtg% Elee%e;}gw e§0ﬁ8 WO 03/ 074567
PCT/ GB03/ 00890 i hstitiody, fsudestiibedshersing tefers te anfpllderegth (ifd. x@atirally ancurABZC
(anti body dependent . cell yifotoxicity) that set chanisns into actio

that may ré¥ uﬁtnneﬁ b¥| pommpl; gnm%%@%?f?n g0y sﬁa i{?F%mf’H’ﬁ{o_“la PRECSIBYt i on
I's not r eql{hﬁiﬁﬂmgﬂibufiﬁ'%(ﬁpﬁﬂé & gf %Cltg@Qnti%dw‘_o?taheiEanﬁg%Hl@n“&otiv%%E.,aS

apoptosis, comng into play. Nakéd anti bodi eS include both
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, sFv 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-CD74
monoclonal antibody fragment binds with an epitope of CD74. 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 heavy variable regions are
connected by a peptide linker (“scFv proteins™), and minimal recognition units consisting
of the amino acid residues that mimic the hypervariable region.

A naked antibody is generally an entire antibody that is not conjugated to a

therapeutic agent. This is so because the Fc portion of the antibody molecule provides
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pol ycl onal and nonocl onal antibodies, as well as certain reconbi nant

anti bodi es, such as chineric, humani zed or human anti bodies. A chineric
ant i body we m/orse6onbi nant protein that contains the vari avca/cisnnsys

i ncluding the conplenentarity determ ning regions (CDRs) of an anti body
derived from one species, preferably a rodent antibody, while the constant
domai ns of the antibody nolecule is derived fromthose of a human
antibody. For veterinpary applications, the constant domai ns

f the
chi meric amffels‘tSHyfuﬁﬁ}PnBeSQFé\r asyeemplemient fixation ard ¥drC s Jartikady g@&&@f’ﬂésceﬁ cat
?r dog. A h‘f %ﬁ)ﬁ A Eé%%iééhbﬁsrﬂs Erﬁ& QE@PdMQEm st b(fbll lygisc hidv& LR
roman an rom one species; e.g., a rodent antl (T ansf erred
fromthe hq_ﬁ)éﬁb&ndidtl’@lbtl:c v}ﬁfmablle mchareqmred fohetherageutic &mmbn,dwt}ntodldnunan

heavy and |ight variabl e domains. The const ins of the antjb
mol ecul e i sMERERiSEY, FRENAS FHEBIOSH: SOMiNEa e F‘f’boélj&rfﬁlg1 ‘eénf‘}cglﬁilayg‘i% an

anti body Ogﬁoﬁrc{fc Eﬁ@fﬂoﬁ&ﬁﬂ%ﬂ?ﬂhﬁodﬁsc &8s Wefilas B&En l?&%ﬂmbx 1R G Rdsuch Qs

produce spec uman anti ies 1 n response to antigenic challenge. In
this technicjnmerielhannmzsdofhmhmamfoadleb.eavy and light chain | ocus are

i ntroduced into rains a derived fr oni c I

that contain tar@c?'&enﬁ.aﬁ'.“ﬁ& léﬁsrecoé?blf’%p ?38‘83@%83(}%”1?8 ‘%ﬂ%‘ﬁgf AO ﬁ i ght
chain | oci .indl@ink" éxﬁeﬁfhﬁ JelmEhng Fh%&drﬁ‘fcmmaﬂarﬁﬂﬁiﬂadﬂdasv@lﬁﬁﬁhfl c
for human anti gens an he mce can be used to produce. human

ant i body- semespedies, nmrhbl&mgdeﬂwmm while %t@nﬁwowpféhﬁ asdedEs from

t ransgeni c m e ,are des eln t 994),
Lonberg et EPECuEEREF BBy AR tlniBbey, VRN Wipficdich? he'™
6:579 (1994()0nstémfddniaynsmﬂtﬂmchlmehbbﬁﬁbodglrﬁ@ Isaderived donsthatiof abertspecjeset i ¢ or

chr onosonal transfectl on nmethods, as well as phage display technol ogy, all
of which arsickavaeationdee art. See for exanple, MCafferty et al., Nature

348: 552- 553 (1990),f9 1z€&‘§ntﬁf099‘x%£ fe%menaH%fénﬁﬁ‘xWﬂ@ﬂ'tl%SCDRQﬂoﬁ{ﬁgm?ntS
thereof in vitro, 7T rmunogl obul i n vari abl e domai n gene repertoires

f rom uni mrumtibedy fiomems speéaiest higs atreddnhanmlmdyamtlabs@gred' athe ée%tb’rmﬂrllgbénes
are cloned 9 0 /074 /,0089 insframe el the

m nor coat ‘f?l"‘\é\ﬁ@ ‘HagRA tSFO%H’%ﬁ Ufs) %Pﬁ?‘vyoarfﬁa{tfi‘?va%%ﬁ%‘? gg cFas
functi onal QnthRCHYHIAETRNMRibRAY ifeculd & Aefvall fréhehabage hlﬁﬁfahlaﬁhbody

Because the filanmentous particle contains_a single-stranded DNA copy of the
phage 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 which are known in the art. See for example,
McCafferty et al., Nature 348:552-553 (1990) for the production of human antibodies
and fragments thereof in vitro, from immunoglobulin variable domain gene repertoires

from unimmunized donors. In this technique, antibody variable domain genes are cloned



genone, selections based on the functional properties of the antibody al so
result in selection of the gene encoding the anti body exhibiting those
properti ew0 oBi74ski s way, the phage m mcs sone of the pr@ograBoesossd t he B
cell. Phage display can be perfornmed in a variety of formats, for their
review, see e.g. Johnson and Chiswell, Current Opiniion in Structural
Bi ol ogy 3:5564-571 (1993). Human anti bodies may al so be generated by in
vitro activated B cells. See U S., Patent Nos. 5, 56 , 610 and 5, éi{? 275,
whi ch are iindtasen iateeithen 2 MAIOTOr SHNOT Gaay PIgiein geredif, eptops BacksORPage, agent

|sarmlecul I tly or
sequenti al I%}l Vﬁ{%@gﬁ%‘é@ g‘%@“n@?@ﬂ%%ﬁ?ﬂgg%?ﬁ% Ig%ggg%%lgﬁ noi ety,
i.e., anti U@d:ﬁumthaﬁlaxmmsfpaagmamntalma singlatstrandpddDNA @pyl of theyphagal i n t he
treatment of a disease. agggﬁis f the eutl c ent d&%]ll ude ntl bodi es,

anti body fgcagmente Ctla?%ﬁ’ée NCHORIN RFRRS l?ﬁj
| mrunomodul af kg, offiE ﬁ@éﬁod&g'tﬁ!@a}umospéﬂﬂsﬁng @ﬁlﬁle @kgie&lesb% Qs GEyTRRIINGS,

i
phot oactive agents or ggyes and- radi oi sot opes. %nosu c agent Is a
mol ecul e orplagemimitsshmef elwmrnp@tl@r(ddh@BwpugBhw Cil aycangdher peloamedrin at v,

i.e., antibody or.antib f r agnent

di agnosi ng ‘Q’%fys‘géa ’é’nﬁﬁ’%d%@gltrl %’de‘f”r?ge ?olsfm ?"’argl3 Qlltnﬁ\év f’ﬂ%“’zn’#%’;”’hj’””ﬁg
di agnosti c siagephsBlsdhusesehyyl aigesnot Iimted to, radioisot opes dyes
(such as with the biotin- streptavidin conplex), contrast agent

f 1 uorescent conpdumarsawibodisis srayl dso l%ﬂﬁﬁner@FﬂﬁiéWdﬂrYdr adtvied Bogls. Sec USS.
t t ent No.
531 17e. deusi R R STERRE S SR PR YRR, IRGbOI Rl ey b2 2

conj ugat ed feferéncbRI enhancing agent and is incoporated in its entirety by
reference. Preferably, the diagnostic agents are selected,fromthe group
feevs gr g@&h%l%% aﬁe

consi sting of rautharaoutigagent issHmg ustered 3epREAs Y
resonance 'é%?gﬁr?eglgy%?geqdeﬁﬁw&ﬁﬂﬁnﬁm D SSoiety br c@ﬁﬂéiteaﬁ) érpﬁﬂlbéﬂ‘y anti body

conponent oact S or paramagnétic ions, it
necessary tmoiegace., aftibady lor antitedy émgmﬂatv pngsebftagmgnt, and ig u.seﬁﬂl Im:thear e

attached a 10 WD 03/ Q74567 PCT/ (B03/,00890.. nul Lty.0f.. ch g groups

for bi ndi nd.re[aﬁ'ger}tgﬁg_ 1568%h 1§(a{n£ s oL therqpgutic %ﬁ%ﬁﬁg?luéﬁa%u i ghﬁ%F)Wysi ne,

pol ysaccharggenenfy dRigBabxiAS! dny ks, @dcledses] Qfohﬁ@xﬁds;ﬁhh&n@h@dlﬂatbﬁyarﬂgem ndant
oligonucleotides, 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 incoporated 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 compunds. 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 long tail to which are attached a
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groups to which can be bound chel ati ng groups such as, e.g.,

et hyl enedi am netetraacetic acid (EDTA), diethylenetriam nepentaacetic acid
(DTPA), peophbyrisns, pol yam nes, crown ethers, bis-thi ose®CtarBvamneIes,

pol yoxi mes, and |i ke groups known to be useful for this purpose. Chel ates
are coupled to the peptide antigens using standard chem stries. The
chelate is normally |inked to the antibody by a group which enables
formation of a bond to the nolecule with mniml |oss of i mmnoreactl vity

and mi ni mal madfipliegof ehelatinggreppsitat Ripdme the 9as- Pucha tay cawbpa polymsr such as

i sl ased |t hogPGRsPAREREEDy oy et el de RELEATP chftn A pENTR: 1 ©

Conj ugat es" groups teewthidh can be2Soundl @86latihd grotips suchsasy eg. oéthy\llehedlarhmetamaacqbior at ed

herein in its entirety by reference. Partic useful | - chel ate
conbi nat i on%‘“i1 ﬁ’éphrég X?hﬂéﬂ%vmﬁ?wt%ﬁ?ﬂu? ?‘é‘grﬁﬁi‘h H‘PW Yawa YAy hesky |

anal ogs, @% g'@ﬁ&%%hﬁmﬂa%@ﬁ&gqﬁybﬂn{egeangqm%rg?éujﬁ'l}ﬁ{)w té goags 60
to 4,000 ke as 1251, 1311, 12 1241, 62 64Cu, 18F, 111In,

67Ga, 68QGa, f? quurp@da’n’(&;elaﬂcli af® calphdd to gk pech antigens using smdardghq:rglstrﬁsg

sane chel at en.co n dioactive nefal such_as
manganese, ?ﬁ%ﬁhw{f ap i ’G’ﬁ%ﬁ}’ ﬁ&fﬁ“.ﬁ?‘é ﬂ@%’f’ﬁY '*’YSrg"m Wﬁ\%&@d@f&“&?‘%’g"% th
the anti bodp&si Bfthd RdldcENeEH @himaMoss SMEhhrforédRayied afl HitMabaghéghfion DOTA,
and TETA are of use with a variety of netals and radionetals, nost

par ti cul ar | gndipr interngd ceossrlinking Ower, gwrp novsual methodsansh sragersp frsrconjugating
respecti vel %(}h a%gs t% anif E(?dlesfzﬂg %lﬁ(t.l%s&f WU gxﬁéte a8 N6 ff%gq{a\(ﬁfxymé tBhEd LY

tailoring e ring srze et’est’ her ng-type chel ates
such as nmacrAetsddyConjrtlaes?, lisused Apkil 251, 1@189 uhé disolosure of which is irbkporteddi ng

nucl i des, such as . 223Ra for RAIT are . onpa t.he inyent.i on,
i munocon;j URkEe8 1pdts sntitsty Rygsfesense- gﬁ“é’ﬁ ]l?lgg?fsui&?{?gﬁgﬂ?te\&o natipps et i ¢
or di agnosts g, RAEDT PTQ@df&ﬁgﬂ&ﬁ&mﬂ ARVl ohky1 GARR é%@e@wftﬁqia%ﬁ&shicve or

non-r adi oactive a contrast-agent (such as meanet i G r2e450 ance
i magi ng, corsptopesjmttbe:rggleaqihlyergy rangthtf é@dmﬂl,@PQ kaﬁdsmh@Sraldl R¢TLVELI*4Bael can

be a gamma- 64 be{s u1yalepPa-ss R Ctlli Bf 76 03|tro emtt| n |sot ope.
An expr essi off E’t ( se%t Lﬁ\%uﬁﬁf Cecu rrp% sphg% f%rrg PoRateie e pressed

in a host §a@Ae| chelaYdd, %BEA Yomslexl @mhméd@dsacuse Bieﬁél@@uﬂfﬁi&ﬁaﬂghﬂeséoﬁbﬁ ol of
certain regul at ori; 11 WD 03/ 074567 PCT/ GB03/ 00890 el enments, including

const i t ut | vandegadohiuiugi as¢ asehildroMRls when ysadealengawith the anghediss ofrthe invention.
Macrocyclic chelates such as NOTA, DOTA, and TETA are of use with a variety of

metals and radiometals, most particularly with radionuclides of gallium, yttrium and
copper, respectively. Such metal-chelate complexes can be made very stable by tailoring
the ring size to the metal of interest. Other ring-type chelates such as macrocyclic
polyethers, which are of interest for stably binding nuclides, such as 22Ra 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 molecule comprising a gene that is expressed in a

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

11



el ements and enhancers. Such a gene is said to be "operably |inked to" the
regul atory elenents. A reconbi nant host may be any prokaryotic or

eukar yot iwoamalor4sehat contains either a cloning vector or PET[GRISHISIN
vector. This term also includes those prokaryotic or eukaryotic cells,
such as bacteria, yeast and manmmalian cells, as well as an transgenic

ani mal , that have been genetically engineered to contain the cloned gene(s)
in the chronosone or genome of the host cell or cells of the host cells.
Sui t abl e naeiententsninchiding copstitutiyeen inducibly erapetersetissye-sperific rguldteryo cel | s,
and NSO cel | a | 1,8 [ ar, ﬂ'@lk b Idoma
cell lines 8%8“8?3#\@? e%aﬁ%%rﬁ]gﬁaﬁggfﬂ%gﬁ %1815%(%{3(?% r4bo exégftlgszl}en%g@%{tol odi es.
Al so parti cdlegfehts. useful to express mAbs and other fusion proteins, is a
human cell line, PER C6 disclosed in WO 0063403 ﬁéﬁ,\/\hi o roduces 2 to
200-fol d nore reé\dm%@é&r@%b%énycﬂﬁg%’%c PIFUBHPHA CF CORIAHRS FiheR

[ ansgent o A b, TR e A Btk oo cbrul

transgeni c ani emare particularly useful
f or maki ng tultdryotituets sueinis teotiriesyeasisandseammeliai ¢ellst dsewelbasanatmansperdy

fusion protei.n is, a,reconbi nantl y praduce ant i.gen- bi ndi n |l ecule in

whi ch two of™ dhihayg, eeé‘%"rﬁ&bcraﬁﬁ CPEBPER “’s"r"r‘?gﬂ“g-ﬁ?rfi‘?‘}? gﬁﬁ?@%&?}ge or

anti body fr agiaBidsomeSBéHomedfithe hdie ceiROECHE ofltHelHRBEI s S BaitAH1¢ fiahingdiadl €

| i nked. Val ency of the fusion protein indicates how rranﬁ bi ndi ng arns or
$

sites the hesticells ipeludemyeloma qells.sugh agPR2/Aeelly end BiSOsplls gpavelliasChinese

nonoval ent, . bi val ent fval ent. aor. tLiy: ts - he
anti body f u@ib_ %bﬁg’f‘%i@ gcﬁzlstw&fld?gaggfrwlﬁ gﬁ%{e}ld Oetlﬂdg\?grrll agéh%?}l“%gfﬁ g{egﬁ l
Iblntnglrﬁgtltgnfoﬁsagﬁlts?ggeﬁmwgglggpﬁdg%y i rllaclzlrilcatgslmf\é)elﬁsss?lebEh{ﬁi1 e ghfgylogf_ t opes
an ant i bodyProtgias, éid b@@rb«pql,l line, EER&A giSE}P?FGIE n |W§V30%§ge‘?f€¥p @,roc{ucespi to

ant | body, e 200G ketomBlishi SBRE b Comprb B (oA hirklialeall Bassf 1
nonos peci fi sudhes@H@, COSPVerdsHela, BHK apl $Bbeell Mpewo s§pecial iransgemiglanimal$ ent

fusion proteins hay re than one bhindi Sit or _an epitqpe but onl
binds  wi t hWihe Bodified ampne System aepanicpay s formaking BNAmS; (o

reactive w Lhiddagssane antigen. The fusion protein may conprise a single

anti body conponent, a mnultivalent or 12 WO 03/074567 PCT/ GB03/ 00890
As used herein, the term antibody fusion protein is a recombinantly produced

antigen-binding molecule in which two or more of the same or different single-chain
antibody or antibody fragment segments with the same or different specificities are
linked. Valency of the fusion protein indicates how many binding arms or sites the
fusion protein has to a single antigen or epitope; i.c., monovalent, bivalent, trivalent or
mutlivalent. The multivalency of the antibody fusion protein means that it can take
advantage of multiple interactions in binding to an antigen, thus increasing the avidity of
binding to the antigen. Specificity indicates how many antigens or epitopes an antibody
fusion protein is able to bind; i.e., monospecific, bispecific, trispecific, multispecific.
Using these definitions, a natural antibody, e.g., an IgG, is bivalent because it has two
binding arms but is monospecific because it binds to one epitope. Monospecific,
multivalent fusion proteins have more than one binding site for an epitope but only binds
with one epitope, for example a diabody with two binding site reactive with the same

antigen. The fusion protein may comprise a single antibody component, a multivalent or
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mul ti specific conbination of different anti body conmponents or nultiple
copies of the sane antibody conponent. The fusion protein may additionally
conpri se Wp tanr4sbody or an anti body fragnment and a ther apemtdR3agnt .
Exanpl es of therapeutic agents suitable for such fusion proteins include

i mmunonodul ators ("anti body-i munonodul ator fusion protein”) and toxins
("anti body-toxin fusion protein"). One preferred toxin conprises a

ri bonucl ease (RNase), preferably a reconmbinant RNase. A nultispecific

anti body i smuhisperifib6embinatien efifferant antihody esmesents 105 meltiplsaeapies; glothe h

targets that are |ffere

di fferent ngﬂet 1§gd)g RS %’i@ IOHéDnOteglr ay ﬁax@ogdlfé{lcg)@}fs an anﬁ?g n
epi tope. Ong sRiedy ifighient wadih dhé?@pd‘uﬁb agei: CE)kdmpla's- oftHerapewtd agetits swmlahkma-
and mast-cell antigen or epltope Anot her spec;aillé%y coul d be to &'@‘92
di f f er ent afwsvgénfuélﬁnmﬁ@e@awwlmmwo dulpdors 4 -imrppaegnodiat 3,

CD46, CDBO, ?@n ruc? ("?ﬁt gﬁ%@xlﬂ%ﬁoﬁ?ﬁ&ém" tur: E)?e&@x‘fédc {okin E@Hl#(lﬁé@laent

anti bodi es %re C ave nore an one ding site,
bi ndi ng si tﬁborﬁubk?:aﬁ:f(Rdﬂa‘sé)epmlfdralslpacedambmgm RMmseexanpl e, a di abody, where

one bindin 5| acts. with one ant and t he. ot her t h .anot
antigen. A gi sp Qﬂi&%ﬁkﬁmlséﬂaﬁ qi’cfgﬁt Ctaﬂi’f %Wugf‘v}n}ﬁ?u%l?'ﬁ%fﬁt Sbous! y
to two tar gﬁo?meg\gfy thit o8¢ Sf&ﬁ‘feféhf itﬁfcﬁﬁe S rtwa git@renBh&RRAL, ftve diffdreodi es

(bsAb) and fic antibody fragnents’ ( bsFab) have at |east one arm
t hat speci fepmpeg/orbihn dame antideoy omlaapmreandéprmtlgen orrepatepe., Ong epegiftrity

pl asma-, and t n |t e and t_one other armthat
speci fi cal |‘9f°‘gaﬁ?a§ ﬁa’tge]tl aPBYeé° ?%é%lat Y Hn?St q??%tlggntoﬁgﬁ??eutl c or
di agnosti c ARA&RAEr sp&lﬁw E&UIY beto @ﬂifffé%‘dt fah@ge‘mm 08 sphetdi fpe,aach heCproduced
usi ng nol ecul ar engiggr& In one form ific fusion proteinis

nonoval ent ,CR6H<ER %C&SQNHLé DR, §<Qf7\§‘ %"(‘EEC%O&BH@ lls- i nding site
for one antMﬂﬁ{l %Je?ﬁc ﬁﬁpal{aﬁaaggﬁgﬁleé’\ér t2icRGh& RV Hordmah bffe b Eh siggcond

antigen. In anor orm I SpPecl u5|on protein is diva
consi st i ng ad,the bimdingsitaphre of drffdrg@smdlﬁmey fFonetxamgple,ia diaticaly, whereamel gen and

two scFv with_two, bindin sites for ond.an Cani ni zed or

felinized atfif“ihﬁgait%léea&‘isé“gp’e‘lfﬁr?ﬁpﬁ%{h@ g]eﬁg‘“ﬁ% a‘?ﬂ%‘?eéﬁn?%%‘ent (or anot her
speci es) conpl engmigetihy aﬂﬁﬁﬁw ) mlﬂoagltm%a@fnna SITRRHe O toid fagdis have
been transferred from heavy and |ight variable chains of rodent (or another

species) iwiinhety afstiffennt struotuze. digpesificomtibodies thsdb) and Yispeci igpdbul i n
vari abl e dotrfraaéngléntsl(%sFab) have at least one arm that specifically binds to, for example, a B-cell,

T-cell, myeloid-, plasma-, and mast-cell antigen or epitope and at least one other arm that
specifically binds to a targetable conjugate that bears a therapeutic or diagnostic agent. 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 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.
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WO 03/ 074567 PCT/ GB03/ 00890 Donestic animals include |arge aninmals such as
horses, cattle, sheep, goats, |lanas, al pacas, and pigs, as well as

conpani onwearmsnedss? In a preferred enbodi ment, the donestipcTABIGADSIS a
horse. Conpani on aninmals include aninmals kept as pets. These are primarily
dogs and cats, although small rodents, such as guinea pigs, hansters,

rats, and ferrets, are also included, as are subhuman primates such as
nonkeys. In a preferred embodi ment t he conpanion animal is a dog or a cat.

3. Preparation dRomsstiscanimals inghiderergr agimale sushian JOTRY. FattlecsherR @RSz ed and
Human Ant | es c
of "ant boai oA iRESC R ks B0 beR ATk AR AMBR Bl 1B MCTRRETERNSLRRAC Y 00

type of antdcﬁ@d%ﬂbhﬁﬂhzﬂ@@hmeeand binds to only one epitope on an antigenic
determ nant. Rodent nonoclonal, antibqodies to s fic anti y

obt ai ned by net h@@@%ﬂ%&&glﬁagé‘? %tremalSé@Prmqgse fgec argpgm %f‘B'dogéﬁHﬁi‘pl e,
Kohl er and , | are(@®@s. ) .
CURRENT PP Pﬁ%&&%ﬁgm}ﬂa&d@%ﬁ?ﬂ%@dg% Birsfl, prelalid ey &
Sons 1991) ihtleded, nahtessubh@ohn gamates suthiasnionkeys nloci pefired amibbdidicas thean be
obtained by injectin 1rri cq with conposi tion conprising an antigen,
verifying t @Pﬂf‘@é’@r‘i‘é‘gad{sa 2RCT B6™y production by renoving ‘a serum sanpl e,
renoving the spleen to obtain B- | ynphocytes, fusing the B-Iynphocytes with
nyel oma cells to produce hybridomas clonlng t he hybri domas, selecting
positive cldnes Bqupanatmm@ﬁvenaﬂemmté@dl@ inplading € hiyasric, Humanizethand,e

cl ones that rodu‘ﬁ t'fﬁi ‘{)I pbodies to the antigen, and isolating the

ant i bodi es 5 (§/ Fi doma cul tures. MAbs can be isol ated and purified
from hybri doma cubhodlesal Bytibodiar(MAs) afe a/\ledxhegeaecbm;tﬁdpahﬁdn beattitiodiesso a Such
i solation techniques inclu @e affinity chro o raphy .with Protei.n-A

Sephar ose, I@F‘t‘éﬂ@ﬁ&l&@ %ﬂﬁi A ABHROCY GPHBHSES i PEQE Antiesa burling it aAidaphy .
See, for e Srongf[) 0Pk of? i Ca%n]c dkte#minaht RB@erEﬁgﬁ"l%cl%nzﬁ a;até)gocﬁesgto

Al so, see Bal nes Pur 1on of I rmunoglobulin

METHODS | N srpalﬁchmgens Bta@ue@btam&a_by hethogalgesviy©-thest skitted mrﬂma?ra ﬁaeefm
Inc. 1992). exampY\DK% e%ﬁc? %lslt:ecl:r-lr ﬁz?r%/}%%:SZ?QS (1975), and Coligan ef al. (eds.),
CURRENT PROTOCOLS IN IMMUNOLOGY, VOL. 1, pages 2.5.1-2.6.7 (John Wiley
& Sons 1991) [hereinafter “Coligan”]. Briefly, monoclonal antibodies can be obtained
by injecting mice with a composition comprising an antigen, verifying the presence of
. antibody production by removing a serum sample, removing the spleen to obtain B-
lymphocytes, fusing the B-lymphocytes with myeloma cells to produce hybridomas,
cloning the hybridomas, selecting positive clones which produce antibodies to the
antigen, culturing the clones that produce antibodies to the antigen, and isolating the
antibodies from the hybridoma cultures.
MADbs can be isolated and purified from hybridoma cultures by a variety of well-
established techniques. Such isolation techniques include affinity chromatography with
Protein-A Sepharose, size-exclusion chromatography, and ion-exchange chromatography.
See, for example, Coligan at pages 2.7.1-2.7.12 and pages 2.9.1-2.9.3. Also, see Baines
et al., “Purification of Immunoglobulin G (IgG),” in METHODS IN MOLECULAR
BIOLOGY, VOL. 10, pages 79-104 (The Humana Press, Inc. 1992).
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After the initial raising of antibodies to the inmunogen, the antibodies
can be sequenced and subsequently prepared by recombinant techniques.

Humani zatworesamnde7 chi meri zati on of nurine anti bodi es and aatridrdgpodonagnent s
are well known to those skilled in the art. For exanple, humanized

nonocl onal anti bodi es are produced by transferring nouse conpl enentary
determ ning regions fromheavy and |ight variable chains of the nouse

i mmunogl obulin into a human variabl e domain, and then, substltutln hunman

residues in the Afierthednitial misiegef astibedies tothe HamuBeasethsaptitodiegfan bee of

ant i body nent Fagatatel Iﬁ’ﬁ@ ?‘g]h}gg i ates
potent| al pPor%‘g eﬁaiggglééglﬁg%tl&p%ﬁag tﬁe efz’%granoge%}' Ci nur?hgélc%{r?\s/t ant
regi ons. Gepkinrizhttahof mudse 4mibodikomdantivody fregmems amglvdbkuhown toathosebl e
domai ns are described, for ex | e, by.the publication of et al.
Proc. Nat' | skillgdjin theart Hepexagy g@@@f@m@i@@@?ﬁ%ﬁhw odies ﬁ{?&fﬁﬂﬁs‘? gﬁ
reference i Praﬁstfe?nﬁ?hi @Tﬁﬁ{r%ﬂﬁ&%nﬁ%g rEQBﬁstﬁéiﬁhheﬁ& &H'h@litr\laﬁaﬁetl bodi es
are well known to ose o

inthe art. As exanpl e, Leung et al.
Hybri doma 1aha4&>f(thmame mlmnmpglbbulhvmqaieynqm\@nable domain| arml therh swhshting

conbi ni ng nces .encodi ng, the V, ~,and VH N onal
ant i body, DHI{’AI& @B%Szmél?ﬁﬁ%%}’& \ﬁ?gtl?{lsroggﬁerﬁwcg)gu r@%og]hbh% @@gﬁ t ant
regi on domagpdgy onEHts%ieﬁvéH fré8 huSBnidéERoRscHalagibbiies Mét&qédtdﬁlals}ﬁqblemg es of
the LL2 |ight and heavy chain variable regions, V,, and VH respectively.

Techni ques ﬁsspCIptﬁd)w@:th‘gmmmﬁmﬁ@dowea@és%%@%ﬁed for exanple, by

J t al., Na - 323
( 2832) fa Vgr hoeye %é?erag%ghmg%el%efééégr%g @%gj&%gg%umkar tayfé de{{n?aell Pr oc.
Nat'| Acad. d&gtibed/Bo¥ c&amqu?, &5 el liratidseofdblandCed al Prec NaBl dtaet IScz US4 437

1992), and Singer et a | mun 50: 2844 1993 h ichis
gerebg/ |nc§6|pﬁ§%ét(b%393ywh‘§hé?’@ﬁ%‘@°raﬁe§ YHefergeq in jtp gn F’é’sglf?fhl?lﬂ\}"é of onI

descri bes Ciltghiens (HHFRAE ZRthANE TR knGRS IPMELESE i ha@TeRbEnt her eof

that bind t gen and can be used for diagnostic and therapeutic
met hods. Hu amn;ﬂe,imng |ebmldlliad)rajodzaalr3t469c(dl 994y desaribe Bowithey nredused pedLin

P | | |l ed "Al -.CD di And
or ot 61 he. TheiEsi EPRRRSIINGysepiees Rpdia gy Porb iR istiznos U s
Provi si onal 6%19%%5%% ﬂ%@Cﬁ2%il§bWWlﬂﬁ@£ﬂebﬁ% hlfl}?ad\‘@ an®YG onstat and

Attorney Doc 155;" hMWN- 14" ant i bodi'es, such as those discl osed
in US. Appldgi@atdommaidd This publication also provides the nucleotide sequences of the LL2 light

—

and heavy chain variable regions, V, and Vy, respectively. Techniques for producing
humanized MADbs are described, for example, by Jones et al., Nature 321: 522 (1986),
Riechmann et al., Nature 332: 323 (1988), Verhoeyen et al., Science 239: 1534 (1988),
Carter et al., Proc. Nat'l Acad. Sci. USA 89: 4285 (1992), Sandhu, Crit. Rev. Biotech. 12:
437 (1992), and Singer et al., J. Immun. 150: 2844 (1993), each of which is hereby
incorporated by reference.

To this end, the present invention describes chimeric, humanized and human
antibodies and fragments thereof that bind the CD74 antigen and can be used for
diagnostic and therapeutic methods. Humanized antibodies and antibody fragments are
described in Provisional U.S. Application titled “Anti-CD20 Antibodies And Fusion
Proteins Thereof And Methods Of Use”, Attorney Docket No. 18733/1073, U.S.
Provisional No. 60/356,132, U.S. Provisional Application No. 60/416,232 and Attorney
Docket No. 18733/1155; hMN-14 antibodies, such as those disclosed in U.S. Application
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WO 03/ 074567 PCT/ GB03/ 00890 No. 5,874,540, which is a Cass |11

anti - carci noenbryoni c antigen anti body (anti-CEA anti body);

Mu- 9ant i bwoioe®7456uch as t hose described in U S. Applicati ®@eTNB030089016, 116
; AFP anti bodi es, such as those described in U S. Provisional Application
No. 60/399, 707 ; PAW anti bodi es, such as those described in Provisional
U S Application titled "Monoclonal Antibody cPAMA", Attorney Docket No.

18733/ 1102 RS7_an S, ch as.those, descri bed in US Pro i onal
Appl i cat i onNIQIo %ﬁ%‘k} glfg 1sa§ Bhosti-CarGMOFHATPRIC AgRn s@%ﬁzé@tbﬁa osed
in US. Pat S {

00/ 741 g4g B B9} ME 9%‘%% ol ﬁg? apb g‘ﬂdis?éb?dﬁ‘?o‘?;?bﬁg?‘%ﬂh%?‘?. Irlm@/?);/&mé

ref erence i AFPhtibodiex, Buceht@s thdbedlei;mibled dn Hifl.ifsodyiona ApplieataorNo.60 39% BY7ai n

t hat cont ai e yarij abl e dopain eri.ve om one
speci es of EM@%QB@H’S&@%SWB ?&9‘%%‘%@3& %FH r of the
anti body nolgeHb&ondl A@mboa @&mst&ﬁ&m muae& Nd. 9 89%3/1 M2d RSpéﬂti%odié'sl man
anti body. Accordingly, i meri ¢ nonocl onal anti bog{/) can al so be hunani zed

by replaci ﬂg:htala@medam(be@ ingl. S Reovigienah & ppReatipnt e 606560280 apdrkelPdE of t he
chi meric mAp ﬁ%ad*epbsr“cﬁg% genéllﬁg}g%édéﬁ'tﬁgtPaq §78§?§£%ﬁ4?€1%% Y87 USSR, CDRs

aretransfe?‘?t t varlalec s o rfouse

i munogl obulippli¢atio Nd3E0IR4 1,84£aa) eR 83|, ald bewhithrame meopbratedhorein by
anti body. As sinply transferrlng nmouse CDRs into human FRs often results

in a reduct rebererse inykair ¢nsiseyof antibody affinity, additional nodification
m ght be requi rgdchgxﬂer% Qﬁfboﬁ aﬁﬁé&%ﬁin%r%el Bedondifd ¢ Pb Wridtle G41Railyr | NE

anti body. This can acconp repl a cerrent of one or nore sone
human resi dinehuding the €I deeiyecbﬁsm wmetsbectléeoﬁanmnai mhmmWMantﬁ‘ts)dlyowbﬂe ain

an anati bod t hat, osse ses in fi n| See, for

exanpl e, depaiggerf t e@t@ggw}? FY Sy g %6"0{‘% é ‘%ﬂ al .,

Sci ence 239hurﬁ§3$1t{b%8§8)AccE¥Hiﬁ§l?ra cHiki&ricddhbhédldnal Qritlﬁbuil&ﬁi aﬂﬁﬂbe hu@rhiniﬂ%ﬂlbz and
e

human MAbs to a specific epitope can be increased by nutagenesis of t
CDRs, so t heplagingdhesequensseofghe muting bR jn thayzab@lgéoramﬂ%@ﬁthv rig i byyeh-

0005k St Aot i RS b ABEASCD Ry RSBl e 58P
i nvention i gndlyght PaBsble Elheﬁﬂs d)ﬂ”thé hARuss immedoglshailindatoithe tormspomiing vesable €. g. ,
Col man, A., Biochem  Soc , 63: 141-147, 1998, Pat ent 7 690,
both of whi éomaipgof ﬁb‘é‘ﬁ@)‘? a@tlab@dv nARERRLY tranferriag oyse ?58@?% fmlﬁﬁs ?ﬁm‘
constructs G dhSRARHYEY &Bn FRObAdibod PARARY, lM&Hki¥nal 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 anatibody 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 effective as a higher dose of a lower affinity MAb prior to

mutagenesis. See for example, W0O0029584A1

Another method for producing the antibodies of the present invention is by
production in the milk of transgenic livestock. See, e.g., Colman, A., Biochem. Soc.
Symp., 63: 141-147, 1998; U.S. Patent 5,827,690, both of which are incoporated in their

entirety by reference. Two DNA constructs are prepared which contain, respectively,
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16 WO 03/074567 PCT/ GB03/ 00890 DNA segnents encodi ng paired i mmunogl obulin
heavy and |ight chains. The DNA segnents are cloned into expression

vect ors vWWO®B/OTHBHt ai n a pronoter sequence that is prefer@ariGRBPosRpr essed
in mammary epithelial cells. Exanples include, but are not |imted to,
pronoters fromrabbit, cow and sheep casein genes, the cow a-lactoglobulin
gene, the sheep (3-lactoglobulin gene and the nouse whey acid protein gene.
Preferably, the inserted fragnment is flanked on its 3' side by cognate
genoni ¢ seqiBNAessghensencodingpaired immanoglpbulipdiravy g kghichaing e Ehe;DNA

pol yadenyl ation site and . transcript-stabiljzi . si on
cassettes arsggrﬁ‘f)‘?stﬁf“&c?%’ﬁd e SX?rﬁ%S[i)?ﬂ ?ﬁ%ﬁ%ﬁ (‘a’dlh%écglfnc(%%1 tearrﬁgﬁ !l%zrﬁ?aogé? Se%%‘r?l’ﬁg |z'ii§ss eggs,
which are t hedfeleARAIR Gx@iesbddtia rhdiembuityedpihelidl celly. eapiptsitinéleds bat avdot al | owed
to gestate. "After birth, the progeny are screened for the presence of both

transgenes Bigigduorrpmoterafigmrabbit, 0w and sheeprcasein2enss: the egw volagwgjpbulinnt |
both heavy and |ight ai n.genes nust .he expressed concurrent!y i e
same cel | . BFN% the g’ﬁﬂ? ﬁg?%‘égéﬁl?‘ﬁm 3@&&?@:@’% fg"‘%ﬁgﬁﬁg&‘ P nl*%g%'r leSrséefér.li'(&:lféllgl'and
functional i tye AbertdagrapichPRMnRéd @Nitd BOGNe by EABRR Henoiid@qednRBsIROE a

i mrunol ogi cal net hods known in the art. The antibody can be purified from
the m |k usinmgnmaryrspacific genenokhis piovides apolyadenylationsite and (rapsgHahSAPHIZNEdy of

the present inventi i.e . h i -

ant i bodi es, S%‘!Hf’ﬁccés%nélﬁtef@r&ﬁﬁ &ggﬁqﬁeg% cfﬁgé%W%?fO%FﬁWQ >anti -
CD21 MAbs f @RansaiMn sk Grhiéth@ealn iMpldntdlimesibe erucdl anecipieno fenaleramd
anti-CDr74 antibodies, can be _obtained froma tre%}sg%gi C non- rH) n ani nmal .
See, e.g., kHnwedtagestaty Aftaqdinthdhepipgencare squseneflAgr NISPTeSeRRPAL.00 5 pat ent

No. 5, 633,4 i i -at i j iJ @t
% n%vgﬂ%sﬁ& %%\.g};/érg gﬁﬁg%é Bl foPelanBBbdy 8% frdseh€ b6thaRaRy akPr

exanple, a hu recovered froma transgenic nouse
possessi ng hight¢haimpaneogiustthel expressasi conGlreentiyus ¢he famemel] Mibitom teapsgeme i s

humani zed by inactivating. the endogeno i | .obul] i enes..and

i oduct no RN SAMAEGPE BEFTeRaCd SRETR e AHOgREBU R el ar e
exceedi ngly ﬁ%gﬁiah%i@g@mﬁafmmnﬁl&oé@%tmbwﬁﬁn dieset. €T MEBOBNES bihi ch
toget her occupy al nost 0.2% of the hunman genone. To ensure that transgenic

m ce are capatified Gbm the milifoising standgrdamethpdplenovi indke #t. ant i bodi es, |arge

e o TR R S DAL G Wyt

the formati @ehephum@maitibdbics duch aé aethODMsaNBED(YAGR) CDAB] @itiRCPYO or anti-
CD21 MAbs for combination therapy with humanized, chimeric or human anti-CD74
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
incoporated 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 ensure that transgenic mice are capable of
producing adequate repertoires of antibodies, large portions of human heavy- and light-
chain loci must be introduced into the mouse genome. This is accomplished in a stepwise

process beginning with the formation of yeast artificial chromosomes (YACs) containing

either human heavy- or light-chain immunoglobulin loci in germline configuration. Since
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ei t her human heavy- or |ight-chain i munogl obulin loci in germine
configuration. Since 17 WO 03/074567 PCT/ GB03/00890 each insert is

appr oxi mewelog/014sb i n si ze, YAC construction requires honPCagERIS/00890
reconbi nati on of overlapping fragments of the inmunoglobulin loci. The two
YACs, one containing the heavy-chain |oci and one containing the

| ight-chain loci, are introduced separately into mce via fusion of

YAC- cont ai ni ng yeast spherobl asts with nouse enbryonic stemcells.
Enbryoni ¢ stashissert is apprasinately 1M ip 5ize Noh Gjcertipgtiohequirpphereolgeetst ocy st s.
Resul ting chi b C . SCL f t:hel INRE : O iAlcqt he
VAC 1 hr oagheRBPragal bf Py EleEpE EEEREs 5P thd ifhingBRR o ki BRETACS

anti body peesitusitining tiR leadi-elaih heci b ohe comajring theslightichsin locieareont ai ni ng

t he human heavy-chain |ocji and the_ofher containing the human. |jght-chain
loci, creat W%P@f@éﬁ?mﬁﬁlyc‘ﬂtopmgﬁ%%fusmr?éﬁc ‘Aaa't‘:?‘_bt@ﬁﬁ‘&y?aﬁt W@%‘ﬁgﬁé‘é%@
| muni zat | Oﬁougy%ﬁg%i?%%%&lﬁek ori©SteR R frRY ak! thBeRidrbinje¥ASnionc| ude

engi neered Treco s which have additional cysteine residues so
that they cmossd blastocystse Resuitiog ghiynericamalesvee sweeneddanibairiabiliin syjirastsmit the

| sot . See, e.g. I.tzCerald et al., . tel,n- Eng.. 10(10): 1221-1225,
1997 Amot hEAG afiskaheil ST R ng Auded wibrR AR 0an BRNRSRBERNS | nic n
two or nor epdighfie BresdiRgiR 160 Rs@ld A, Gie dRtdiliagyhd hugiFivhveeBaRNt S

with the nebded dual specificities. See, e.g., Coloma et al., Nature

Bi ot ech. 15lotbandithe othen c@naining\the hemgn bightishaindesis ¢reates proganywhichipradusan be
produced usjng nol.ecyl ar engi | . one form the bispecific fusion
protein is h‘b‘ﬂ%‘?/%rftg)ﬁal,esgbﬁegli%sr{llg%ir%gfuu#g&néxanpl e, a sckFv with a single

bi ndi ng site for Fafier eithigeahaisdosprbdirify Hgpreific mAbhineludé aglireeteidndi ng  site
for a second antigen. In another form. the bispecific fusion protein is

di val ent, repmbinanimAbs which haysaddiiogal Cé(ﬁeﬂnséesgq“?%s‘t R%Gt tﬁ?mp%? nKMOLE £ or

one anti genﬁdglg%im& &€ Rore dh nﬁfl %iﬁmﬁhgglléﬂiﬂin%oh%%s. 9e, 8¢S FRAGEARY bOEN

Bi specific n protelns g two or nore different single-chain
ant i bodi es BroteimRhg HOGND)f 2215 h226, $9%F. eAnymtlead apprdadhris & eriginger reeombinant fusion

Reconbi nant net hqds. can be use 0 rqduce a wuar,i et f Jfusion proteins.
For exanpl ePrOEF“ﬁ(j P ST BIoRe %ﬁ?{fﬂ %’ﬁ@c al&%t\l/bofl?’%%tg%()d&gr Pg%lgg%??%eﬁnﬁ%
humani zed MRRRAORBAedAAI spebifiditioft SR0elyY., @BRnMA 8 GF\VNalfre BioRch. 15A89A6BUr | ne
anti-di DTPA can be produced. A flexible I'inker, such as GGGS connects the

scFv to thel¥n vanety efthisnscific fesien preteing cambg progpcadysingippleelauengineeHngy |

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 produced 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-CD74 antibody and a scFv derived
from a murine anti-diDTPA can be produced. A flexible linker, such as GGGS connects
the scFv to the constant region of the heavy chain of the anti-CD74 antibody.
Alternatively, the scFv can be connected to the constant region of the light chain of

another humanized antibody. Appropriate linker sequences necessary for the in-frame
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Al ternatively, the scFv can be connected to the constant region of the

| i ght chain of another humani zed anti body. Appropriate |inker seqguences
necessar ywbDas/or4567 i n-frane 18 WO 03/ 074567 PCT/ GB03/ 00890 pCaaBIdO0890Nn Of

t he heavy chain Fd to the scFv are introduced into the VX, and Vic domains
t hrough PCR reactions. The DNA fragnent encoding the scFv is then |igated
into a staging vector containing a DNA sequence encodi ng the CHL domai n.
The resulting scFv-CHl construct is excised and ligated into a vector

cont ai ni ng acophiéctagfebrcieeave ohan Fdgo tHeacMraredgiroduced i RV atdV4 daftaitody .

The resultin tor can be used to transfect an appropriate host cell,
such as a nég‘fﬁﬁ‘gﬁgﬁpc@aﬁlq"éf ThedD N A fragmang gncodingthe sdivsp theniligatet irto@n

ve
protein. 4. UGE o I{-\ﬁg BRNE. @g i ts L ch
recogni ze sp%c%%?%f céclépi tooﬁues1 %n esggnera%tggdl h}?ﬁ%dg{nm&%%ﬁm%e
anti body fr aghesils]l comstracttis eparisetiand lipated atd hovstopéomainingta DNAkeqaned as
F(ab')2, Fab', Fab, E skv apd the like. Oher_antibody fragnments include,
but are not enppcgpgg}f\\fg:re@%o ?f)t‘@bf’]hégﬂg‘ﬁ{;’s Thsireshltangvestor sambeused toy
pepsi n di geskindfcdn 4gpfopratt AR, FRINSEW Bad BRI I RP the' i ch
can be generated by r@dtfci ng disulfide bri ges} o?et%e E(e%g%gg%%%i\gnents.
Al t er nat i velbjspeFifis fusigproteinon expression libraries can be constructed
(Huse et al., 1989, Science, 246:1274-1281) to allow rapid and easy
identification of nonoclonal Fab' fragments with the desired specificity.
The present 4.1 nvaiolesticd s MRieds Fragihemedi es and anti body fragnents. A
single chain Fv nol ecul e (scFv) conprises a VL domain and a VH domain. The

zi/L and VH domai nAHbedy fragments Whisheeognigefpecifir apitenss san be genceated bybnown
! . P : . P
ol ecure | < S OETHE BRRY b S ot biRERE bk (Hiianfitiay ABEL o

part of the Féabby Fab| Bab,Fe,sFenndtheVike | OMer antfbotli érayfidents irlutie] Buttaienot
Fv. mol ecul e., Met hods for. maki ng scFy nol ecul es

N- i nal par. f th )
anéleglren s ingni E‘S‘{l&&ﬁ? =ah1€§(§‘§pztfr3§8wmsm% caf} be pradusedhypepsin digesagref tho

4,704, 692; i 7 JRCTYCREYala| ' o SN in
Fvs. " FASE%%@%%%%%@%%% ¥ BRagritny 2Rt an“f%%a*%?’ég?‘@‘%’% de
Chai n Ant i bbtgges\editheblab) Reegmanss. "AlrrBIisEly, Fabl express®R-cspesgid9btiraries beas e

references 8t @oﬁsﬂ%@treﬁ ?H@&e%q al. ,hFds@', gcileotycef Eﬁ&ifﬂ&ﬁ&) to allow rapid and easy

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 fragment.
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An anti body fragment can be prepared by proteolytic hydrolysis of the
full-length antibody or by expression in E. coli or another host of the
DNA codi ngofien74sae fragment. 19 WO 03/ 074567 PCT/ GB03/ 00@@0/GBN3/088%i body
fragnent can be obtained by pepsin or papain digestion of full |ength
anti bodi es by conventional nethods. For exanple, an antibody fragnment can
be produced by enzymatic cl eavage of anti bodies with pepsin to provide a

5S fragnent denoted F(ab')2. This fragment can be further c¢leaved using a
thiol reduciAngniibedy fragment capbe obfained bx pepsie RF Papaiy dgssties of fklengihs hy dr v |

O | s VR Bof | GRYAGBhodl! Fk Chelfle! d/URBER fibnBl AGHRE 3OS, Fab

nonoval ent TTagnen rnative an enzynati c cleavage using papain
produces twprodnteMayt aenlymatid cleaepeef astitadibsavitsepbinag peovide alb$ mgingnt These

met hods are described, for exanple, b | denberg, U. S, Patent Nos.
4,036, 945 aﬁ@%@@é@?M?Tlﬂﬁﬁag@?@ﬂéﬁéﬁﬁu@%ﬁﬁléﬁwsﬂw'SP‘H redysingagsat il s are

I ncor porated_.. IRl R ' | ' | ff
cr ol o A oRPIENS bidchide Yl R ShAGELP IS RAERE frof) PRaycREBr BB
(1959), Edelifkdpestto ptoduct B.SVEFRHGRGndValenENZ¥ivEMEOCKtsidhativdy, pepeyHhatc
(Academ c Press 1967), and Coligan at pages 2.8,1-' 2.8 nd

2. 10. - 2. 10. leayRESUIEE PRBHAPEIIUSE BHUReRRYFlent Baipgmends %Pdpaé]%lioq FREROi ng for
a single C8ﬂ@ét§!7ﬁﬁfe§% @%%a@@ér@hg%cgi;?@@ fbESaRh1¢ FYRoldéhbet R US. BuSRIWRNt  Of

the vari abl e region an anti t’hat 1s conplenentary in structure to
t he epit ope4j0d6 @b ahd #)381,641 albaferetnien dentained ttereimrvhiviapataits eretingorpotatedr est

of the variable regi.on.. Accordingly, CDR i S tinmes referred,.tg as
hyper var i abN&epggit r.e%“?/téﬁsi%_é{ﬂizg%néﬁi g}’?ocﬁﬁ’?ﬁﬁf‘%@gp‘%ﬂ(‘g‘gr Céﬁgg’;e"ﬁ%‘-'?‘%'é'ﬁt i des
can be obt agpefhohyoGHNBoidCRIBRLAIESNES: 1B0qPIE9)IEddIRak B fin MEFMODSARY of
I nterest. Such genes “are g_repared, for example, usi ng the pol ynerase

. by : 3

chai n react EDZYMOLEGY e pagecA 22 AicaddnaicPeeisd 67 and apfat pages 2.8.1-
ant i body- pr i n l.s.n See, for exanple, Larrick et al., Methods: A
Compani on tggb@taﬁg@g{i‘d"&']@néyml ogy 2: 106 (1991); Courtenay-Luck, "Cenetic
Mani pul ation of Nppasel fkal of ARtahtibstiyefagmdni is A\MGINGAE Ehihg ANE BEN ES:
PRODUCTI ON, ENG NEERI NG AND .CLI Nl CAL _APPLI CATION, Ritter %"[S al.. 6(’eds. ;
pages 166- 19@nplementaritipdeterniniagdsgion (rRRY Addak is a sgemepg pjthg vatigble r etic
Mani pul at i ope AnghPSAY 8551 AP AL etire 8 the NPNGE i Db 5
PR NG PrES. U P PR IR Blrfidel 86 ik he : (ES

binds and is more variable than the rest of the variable region. Accordingly, a CDR is

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

Other methods of cleaving antibodies, such as separation of heavy chains to form

monovalent light-heavy chain fragments, further cleavage of fragments, or other
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(eds.), pages 137-185 (Wl ey-Liss, Inc. 1995). O her nethods of cleaving
anti bodi es, such as separation of heavy chains to form nonoval ent

| i ght - heaww oshaise7 f ragnents, further cleavage of fragnent #CT@BGHHEDD 20 WO
03/ 074567 PCT/ GB03/00890 enzymatic, chem cal or genetic techni ques may

al so be used, so long as the fragnments bind to the antigen that is

recogni zed by the intact antibody. 5. Anti-CD74 Antibodies The anti-CD74
mAbs of the present invention contain specific murine CDRs that have
speci fi ci t yefaymatibehoDicl angdangn tecimiguesmay @y e HiRds selong paths feagaents

I nvention are. hymanj.zed, chineric uma d they contain the am no
aci ds of thn cSn 1§en%5,1ﬁﬁeecogwlzfc?%91£ lﬂﬁﬁt%%&pﬁuri ne LL 1 mAb. The

humani zed anti-CD 74 nonocl onal antibody (mAb) or fragnent thereof
conprise CDRs of a l(i;ﬁht chain variable region of a nurine anti-CD74 mAb,
t hat conpriSes CBRI-CBRpAngbedien ani no aci d sequence RSSQSLVHRNGNTYLH,

CDR2 conpri si ng.an am i F’?{,\BE : an%qﬁm DG thix
am no acid sem!ﬁsﬁ@@%ﬁ%ﬁﬁﬂ#{ﬁ%ﬁ?@ e lﬁnﬁﬁﬁl‘zalend antl|c- CD7é4€nqnocI onal
anti body ornhfveags@ftity foe tiRoCDeo antigene STHehmtiRERTY noAtsi of thapiestit énveotjpware of
sai d humani zed mAb t hat conpri ses of a heavy chain variabl e I g of
a murine ammcmmtﬁvméwy%%%@t onigjmthe amning 35}#’559%91}\30(3?3%0&3
sequence NY AT2CD RO #  RAC THe HEMURREE a-NPNTSRRHoRIREKG,
and CDR3 corrpr?S| ng a‘ﬁ %%hgieglgyﬁﬁgg%g%e SR%EKNEAV\FAY. _Further, the
humani zed mihibode (aiAb} o5 filagmentttherkdfycontpaise §IRS oL lightt haint vasiablonggion of a

the MHC class-Il invariant chain, 1i,. pr nt on .t.ne sur e _of I

Such as B | PREHDAAED bty el semative O cofPUbing sl g, Ffhlfce

| ynphoma anfgk@uk ¢HIRNGRE Y, | CIOR2 MeseipeisiugCal bfirioe a¢ill tsefigentce TVENRER) shd
internalization and catabolization of these mAbs. fragnment her eof or .mAb
conj ugat es. CDR3osenmistgdamemino agicezamengst SQSAHYEPE; F‘H@’ebréﬁ%i‘ﬂ‘a{"ﬁ%ﬁ’c“i‘bn
is a humanj ant i - 74 ' . r :

conpri si ng tﬁggtm"“&ﬁl gﬁe"ﬁ%@h@%&@%ﬁ %E%egp(r%ggﬁlp é?\es%q%%lr%%ﬁ s f}%g‘?/%aﬁl@?égﬁﬂxf
conpl enent agf dast B@h@hFedThAB thiae goapsses CDRY of alieamy chaie vanirble ©giva of @imurie and

e K il e oEhisthe RSk sl oAty
variabl e reghph QbmrillHy i 8 aAfhd ~4k7 deffiRice  WANPRIGEPTFODISENS, GadpUDRNG
" comprising an amino acid sequence SRGKNEAWFAY. Further, the humanized mAb
retains substantially the specificity for the CD74, i.., the MHC class-II invariant chain, Ii,
present on the surface of cells, such as B-lymphocytes, monocyte and histiocytes, as well as
B-cell lymphoma and leukemia, as well as myeloma cells resulting in the rapid
internalization and catabolization of these mAbs, fragments thereof or mAb conjugates.
In one embodiment, a CD74 antibodies of the present invention is a
humanized anti-CD 74 monoclonal antibody (mAb) or fragment thereof comprising light
and heavy chain variable regions comprising complementarity-determining regions (CDRs)
of murine anti-CD74 (mLL1) and the framework (FR) regions of a human antibody,
wherein the light chain variable region of the humanized mAb comprises CDRs of a light
chain variable region of a murine anti-CD74 mAb, that comprises CDR1 comprising an
amino acid sequence RSSQSLVHRNGNTYLH, CDR2 comprising an amino acid sequence
TVSNREFS, and CDR3 comprising an amino acid sequence SQSSHVPPT, and wherein the
heavy chain variable region of the humanized mAb comprises CDRs of a heavy chain
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am no aci d sequence RSSQSLVHRNGNTYLH, CDR2 conprising an am no acid
sequence TVSNRFS, and CDR3 conprising an am no acid sequence SQSSHVPPT,
and wher ewo WBhesseheavy chain vari abl e regi on of the hunmanipradBmogvonpri ses
CDRs of a heavy chain 21 WD 03/074567 PCT/ GB03/00890 variable region of a
murine anti-CD74 mAb, that conprises CDRI conprising an amno acid
sequence NYGVN, CDR2 conprising an am no acid sequence W NPNTGEPTFDDDFKG,
and CDR3 conprjsing an am no aci d sequence SRGKNEAWFAY. The mnurine CDRs of
t he heavy aririgblgregiemel snmyeng ami-ED74niAdn thabeamprisko@PRil toffipgsing an im#oand 1
B, respectiy, F f the light and heavy chain variable

regi ons may ag@lsﬁgg‘?l?fﬂe 0 frglﬁ@aff’ﬂ]pgffg% PRIMORCHISCRYSPEE by substituting at
| east one AWINPNAGERTFDDDIKG]£d (DRI 2RO Hid SeduBice0f the murine
mAb. More specificall gne or. more specific am no acids fromthe mnuine

mAb i dent i f iBHORYE Yadhemuripe CBRs of the heavy anddighBchainciriable regioristage mur i ne
| i ght chain i I I e n of. .Fi 3B nd am no
aci d resi dueS}s‘&Eg&;},1 ﬁgi;l%u{??ggh%% fiqgééggefﬁgér% %%@%W%@t ﬁg%(}??"é{ﬁg?lﬂ

vari abl e r egadablefegidne nedylbt vidifiatto emubstainfspddificity 30O HyaubRintindisRdsti N t he
human FRs of the. hu ized anti-CD74 to majntain specificity. In a
preferred eﬁB%Mrﬂ%?ﬁéﬂtHﬁar&Wﬁ%ﬁc%ﬁﬁsmmFM ¢ maripg iy Mere LL 1 (hLL
1) or frag i sk g amhiheR) { i ahl i -Fi 0., 4A
ahd a1 o ARy e, f BrSLRLIRG alRPRI AR e ARk ER Ry A i

di scl osed i Fesidve 2pd ks 4187 and\idh of the muvbie dighpehairt vaciable yegiohef theiclabi Vied

anti - CD74 f t hereof .contain i gh d vy . chain

const ant rggg%l%{ni)ef(gfg‘gﬁ%ﬁné;%n&? I‘E)Sr‘d?l SSU%P r”%m“%t %%%2@92829}(&5\%}!1{@%& ly,

t he humani zaeavgrhiinGRAAbIEEIEN of thed TAVH $dyaeReiof ofa. 3RMABNGR: BiintaltRd in the
humani zed anti-CD7/4 mAbs or fragnents thereof, described herein, can be a

humani zed hyapan FRs ohihe bumanireddansideD %hta manspin spegificiy.e preferred, chinmeric
anti-CD74 (cCDr4) mAbs or fragments thereof also are enconpassed by the

present invention. Inhpnggrefﬁgg%gjbmem el aiaﬁti_@ﬁj‘ﬁ%gﬁp%ﬁ%%ﬁ%dn

nonocl onal anti body, gﬂ ) ragnent ~ thereot conprises
vari abl e rebLbghldi1)ar faginems thereof cOmTihinpAtheayyneltainc varjablesegion 60Nk, 4QERA 4 Si NY
an am no acj.

sequence ,RSSOSL N YLH, . conprisjng . an amno acid
sequence TVERREE né’ﬁ?%%é’ﬁf%‘ %ﬁusﬁ “b% W%d‘%’@%ﬁé@ present
invention. More specifically, the humanized anti-CD74 mAb or fragment thereof contains a
light and heavy chain constant region of a human antibody or a portion thereof. 9.
Additionally, the humanized anti-CD74 mAb or fragment thereof of any one of the

humanized anti-CD74 mAbs or fragments thereof, described herein, can be a humanized
IgGl.

Although humanized anti-CD74 mAbs are preferred, chimeric anti-CD74 (cCD74)
mAbs or fragments thereof also are encompassed by the present invention. In one
embodiment, the chimeric anti-CD74 (cCD74) monoclonal antibody, (mAb) or fragment
thereof comprises a light chain variable region of a murine anti-CD74 mAb, that comprises
CDR1 comprising an amino acid sequence RSSQSLVHRNGNTYLH, CDR2 comprising
an amino acid sequence TVSNRFS, and CDR3 comprising an amino acid sequence
SQSSHVPPT. In a further embodiment, the chimeric anti-CD74 monoclonal antibody or
fragment thereof comprises a heavy chain variable region of a murine anti-CD74 mAb, that

comprises CDR1 comprising an amino acid sequence NYGVN, CDR2 comprising an amino
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SQSSHVPPT. In a further enbodinment, the chineric anti-CD74 nonocl onal

anti body or fragnent thereof conprises a heavy chain variable region of a
muri ne arwo-0BDB7#46TAb, that conprises CDRI conprising an &0TIEBIEAOISH0
sequence NYGVN, CDR2 conprising an am no 22 WD 03/ 074567 PCT/ GB03/ 00890

aci d sequence W NPNTGEPTFDDDFKG, and CDR3 conprising an am no acid sequence
SRGKNEAWFAY. In a further enbodi ment the chinmeric anti-CD 74 mAb conpri ses

l'ight and heavy chai n vari abl e rﬁg)i ons conprising .. . )
conpl enent aadid sequence 'WINENWEGEREFRRDFKEHREY CDIR3 omppsisinganAmine asish seqnpiseand

the framewo i i L~ a%\l@: | - and
heavy chai néégﬁm(@%‘?’%%ég ﬁ%ﬁ?‘gﬁergﬁﬁﬁﬁ%@gﬁ% ic@g‘lcfglfé lbr%?ﬂ%%&ﬁ‘%ﬁg ltlz%gi n
var i atl;: e regidqieaﬁ)]l: cl{ahevai‘hblmegicnsm%h)mn@rcbmpknmh ityodeterntinig ?:EeRgixhrsi(ﬁDRs)
vari able region of a  nurine antj-CD74 , at. conpri ses rpsin
an ami no achln BeERRAIE DREDAY Vot GEROEOR PT AT GRS AP Bepg
sequence TV, : 2 ¢S4 : ' ' T,

q %éﬁ%g@gd g@?%a i TRt P@glé}ﬁ_oﬁarhmaﬁﬁmgmgﬁ,m_ £ R RRHMRE

and wherein variabl e Tegion of sai Imeric mAb conprises
CDRs of a heaiaplectgiomofthe chimesicmedh cmprisesiCDRg of adightrrhaincoprigblerrgion: ofat

Snino i d EaHCAECHY ARG e CORI R el MR 1 SRR o e P
sequence SREKOBAMTARNAREYPIE CHRZE s ah @Gmifiidid §6d4énde IV SNRFS, agdrent

thereof conprises a heavy chain variable region of Fig. 2A and a light
chai n vari a6D&3rcenipusing fn Bingno a2kl sequenge §Q§Sﬁw§’§e@p¢w iR theapy elaih ¢

i nvention i tis GRT4 - (huez4) . nonel L oy :
fragment t hEPRBR RBRm T cfiinsric XA SooristrCIaR; Bfheal bhatf Vaick E3gdioflore
ggtSIQS(L:\I%éN G”iﬁﬁ%ﬂ@iﬁ-cpmhimshmpﬁaﬁmmai dogpeisinginamikcadd ssguereace .

. CDR2 conprising an anino aci , and CDR3
conpri si ng MY G@AY.{eDBE PWSB&H&%%“@Q@WWW?W&&%%B@&@SW%S a
human  ant | cﬁgé%omﬂggg% aRORPRRherRP SRBRAVEA WY OThd prREFRE EhilisiE eof

conprising a héavy I'n variable region of said human mAb that conprises
CDRs of a haavgDEhaiAb vefrdgaienethercofjcamprists ahsavy ichain yariablOpgion eAbig. 2Aand

conpri ses CDE%‘UC risi an amno.acid sequence NYGVN, CDR2 conprising an
am no acid %88l& VW?@%F@&E&D& G and CDR3 conprising an am no acid
sequence SRGKNEAWFAY. More preferably, the present invention discloses a

human anti- CD74 ARy EhYshpa3sudcsikion e présehtinebyitinRz) hudian anti-CD74 (huCD74)
monoclonal antibody (mAb) or fragment thereof comprising a light chain variable region of

the human anti-CD74 mAb that comprises CDR1 comprising an amino acid sequence
RSSQSLVHRNGNTYLH, CDR2 comprising an amino acid sequence TVSNRFS, and
CDR3 comprising an amino acid sequence SQSSHVPPT. Further, encompasses is a human
anti-CD74 (huCD74) monoclonal antibody (mAb) or fragment thereof comprising a heavy
chain variable region of said human mAb that comprises CDRs of a heavy chain variable
region of a murine anti-CD74 mAb, that comprises CDR1 comprising an amino acid
sequence NYGVN, CDR2 comprising an amino acid sequence WINPNTGEPTFDDDFKG,
and CDR3 comprising an amino acid sequence SRGKNEAWFAY. More preferably, the
present invention discloses a human anti-CD74 (huCD74) monoclonal antibody (mAb) or
fragment thereof comprising the light and heavy chain variable and constant regions of a
human antibody, wherein the huCD74 CDRs of the light chain variable region of the human
anti-CD74 mAb comprises CDR1 comprising an amino acid sequence
RSSQSLVHRNGNTYLH, CDR2 comprising an amino acid sequence TVSNRFS, and
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fragment thereof conprising the Iight and heavy chain variabl e and const ant
regions of a human anti body, wherein the huCD74 CDRs of the light chain
vari abl e wegBomsef the human anti-CD74 mAb conpri ses CDRIPCTEGHIZI08$9Ng an
am no aci d sequence RSSQSLVHRNGNTYLH, CDR2 conprising an amno acid
sequence TVSNRFS, and 23 WD 03/ 074567 PCT/ GB03/00890 CDR3 conprising an
am no aci d sequence SQSSHVPPT, and wherein the heavy chain variable region

of the human mAb conprises CDRs of a heavy chain variable regi on of a

muri ne ant i CEBAcommsisIng 3R AERMHq %&e%ﬁ@m@rﬂs Wéwgﬂe‘é'f#%%’%fzmequence
NYGVN, CDR2 .S TNy =To e Y Yo TP Y N T RN Goioata COR3
conpri si ng g%lg)a{ag%’ﬂﬁgwg%lf shgfqﬂlﬁ'gnce b\\7@%.0 Eacdrwg?ﬁt he huma l chiameri C
or humani zeehuginé antSODY4 kb, ahatichv@ppises COR 1 ¢omverisinigom aniigo poidfegueizey an | gd

where the constant reqgions .are preferaply a hu I may
be referredNYTRY: QDﬁgr?ﬁWpfl@‘é«g, AR ar?@r%ﬂuqnﬁ@%&rp %Péﬁ%@gpg%%
respect i vel epritonRisiigGilafino idiPsditieRe SROKIER WA, L1, has constant
dormai ns and the hirige region froma human IgG 1. Preferably, both the

chineric and the human LL1 mAb has the sane constant donmmin and hinge
regi on. However , Eaduofithehuman shimgric pehwraanized antitf(d974 mAb of ghegressnt ipe@iigRs of

the 1gG 1 are r ce L th with hu C t [ ,
1968 or 1 ga Progaoggdettl: vhfk R (GRS A bnele PP TRl RUT e PR,
monocl onal  aalibk esfred o af b agHRA 1gC T archinericdgGP b 8 hagaiR¥dgGl, spectvedy.chai n
variable region of a nmurine anti- CD74 mAb, that c r.isea CDR1 Con‘g{ﬂi si ng
an ani no acp@tieda thedumapge DALY, hasigrpstay domainsand the higee preign g

sequence TV%F&M%@% R béth g &Fﬁ'n@m, B dehdmdRIYaNERb RPHEVERE.

Further, the nurine a nocl onal antibody or fragment thereof,
conpri si ng GRRsanofomainead hingeaegion diowbies modifitatinnsoéandemade se thahthe - CD74

mAb, that conpri ses, C | si ng an am no.acid sequence NYGYN. CDR2
conpri si ng 8‘;&% WSIO&EP%%E%;@L?{E&@ @W&Mﬁ%ﬂﬂﬂ&&m&dﬁ&%ﬁ%’% i sing
an am no aci&ﬁﬁmr&ngNEA\/\FAY. More preferably, the nurine anti-CD 74
nmonocl onal anti body or fragnent thereof conprising _con‘gl enmentarity-

det er m ni ng r egi ShepreSDRivVentionalsol in diregtad to @murineanti-Gl) 74 menoglanal pdtikodyr k
(FR) regions_.of a ripe Iy . r e . | gt in
Varl abl o ¢ oft et B oAikine B SRAb 1RRC i iR Ble RedidiFof  Mllind i
CD74 mAb, that comprises CDR1 comprising an amino acid sequence
RSSQSLVHRNGNTYLH, CDR2 comprising an amino acid sequence TVSNRFS, and

CDR3 comprising an amino acid sequence SQSSHVPPT, Further, the murine anti-CD74

monoclonal antibody or fragment thereof, comprising CDRs of a heavy chain variable
region of a murine anti-CD74 mAb, that comprises CDR1 comprising an amino acid
sequence. NYGVN, CDR2 comprising an amino acid sequence WINPNTGEPTFDDDFKG,
and CDR3 comprising an amino acid sequence SRGKNEAWFAY. More preferably, the
murine anti-CD 74 monoclonal antibody or fragment thereof comprising complementarity-
determining regions (CDRs) of murine anti-CD74 (mLL1) and the framework (FR) regions
of a murine anti-CD74 antibody, wherein the light chain variable region of said murine mAb
comprises CDR1 comprising an amino acid sequence RSSQSLVHRNGNTYLH, CDR2
comprising an amino acid sequence TVSNRFS, and CDR3 comprising an amino acid
sequence SQSSHVPPT, and wherein the heavy chain variable region of said murine mAb

comprises CDR1 comprising an amino acid sequence NYGVN, CDR2 comprising an amino

24



conprises CDR1 conprising an am no acid sequence RSSQSLVHRNGNTYLH, CDR2
conprising an am no acid sequence TVSNRFS, and CDR3 conprising an am no
acid seqwoens®7486SHVPPT, and wherein the heavy chai n var ipablGBosegson of
said murine mAb conprises CDRL conprising an am no aci d sequence NYGVN,
CDR2 conprising an am no 24 WO 03/074567 PCT/ GB03/00890 acid sequence

W NPNTGEPTFDDDFKG, and CDR3 conprising an am no aci d sequence SRGKNEAWFAY.
Each of the human, chineric, humani zed or nurine anti-CD74 mAbs . or fragment

thereof of ®pid spauesesmWINRVEREPD KDY UG cang CDR3, cqmpgisingn amppo peifl SEANCRGS

properties: g l ecifically and are reactive with the antigen, CD74,
its binding S??’%@gmé‘pbl ocked by an antibody of fragnent thereof

specific for or reactive with CD74; it is internalized by Raji |ynphoma
cel I's in cultureEaendf the himahycbiney ptmanigeddr rRaine ansi-CH74 mAds dr fragiment e

when cross-linked with goat antisera reactive wt he Fc_ of of . ri ne
'9G mab. - THEO SO TSl BRI mraTeSs Brmb Phcotiht Rlfeding BrePariéh: B o
my be a fLaQRAlly afidaR resetiveMhih) tRe aldden, EDFY, itsbindifg tACDUBI Bbleskes by uct
utilizing part or all the Itltght and heavy chajns of the F(ab')2, Fab,

1

scFv, or Fv. ahentibodymefsregment thersef sneeificionprraactiye with Chéd:dtsantemalized by

Mul ti speci fic..and |t val t j 1 = GRAA ant: ' |1
s ot nor - antyel iR el PhluRl drd3indRecs o Eli of it cARh BTt @R el

t herapy, deggisi-liakedwitlegoat antiserateactiiewiimde FasofiofihtmueriredgGil nAbint | bodi es
(conprising at |east one bindi site.to .a 74 epitope ant.igen.and at

| east one bi ndi a"geg‘!ag@emgogﬂ& . eﬁi‘@@ﬁ%ob mw?%dcﬂn%a%ﬁ?ﬁm%ﬁl@y&sﬁ) and
mul tival ent ﬁagﬁahtbgﬁmé F@%@Er,m‘db%m, FYdraRl§oRbARirRe FilR% faft drh8 (BENEht

epi tope or anfigen), or ant1 bodi €s can be both nultival ent and,

mul ti speci f and hehvgrchfies oftie &gk’ pokiab, scksi,anFwribisdmpovanttthas the Gagmentibindsnt i on
contains four 2 nore Fvs, or Fab's of the humani zed, chineric, human or
murine anti i‘tﬁg 4mbs or fragnents thereof described herein. Additionally,
anot her preferred anti body fusion protein contains one or nore Fvs, or

Fab's of the mAbs or.fra}?rrents t hereof of the humanized, chineric, hunman
or nurine afti - Ci¥nltispeeifio and mayjtizalent apfabedies descri bed herein, and one or

more Fvs or Fab' g3 [ { QMG RRHbASs, 30T GirlePhndtdbied WHH ifreRA LREMiCHRA!
for use in combination therapy, described herein, can also be made as multispecific
antibodies (comprising at least one binding site to a CD74 epitope or antigen and at least
one binding site to another epitope on CD74 or another antigen) and multivalent
antibodies (comprising mutliple binding sites to the same epitope or antigen), or the
antibodies can be both multivalent and multispecific.

A preferred antibody fusion protein of the present invention contains four or more

Fvs, or Fab's of the humanized, chimeric, human or murine anti-CD74 mAbs or
fragments thereof described herein. Additionally, another preferred antibody fusion
protein contains one or more Fvs, or Fab’s of the mAbs or fragments thereof of the
humanized, chimeric, human or murine anti-CD74 mAbs or fragments thereof described
herein, and one or more Fvs or Fab’s from antibodies specific for for another antigen that
is specific for a tumor cell marker that is not a CD74 antigen, that is expressed by the
CD74-expressing cells, such as, for example, a tumor marker selected from a B-cell
lineage antigen, such as CD19, CD20, or CD22 for the treatment of B-cell malignancies;
as well as other CD74 positive cells causing other types of malignancies, such as S100 in
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Is specific for a tunor cell marker that is not a CD74 antigen, that is
expressed by the CD74-expressing cells, such as, for exanple, a tunor

mar ker seweas®hsbT om a B-cell |ineage antigen, such as CPCISGBIGDED) or
CD22 for the treatnent of B-cell nmalignancies; as well as other CD74
positive cells causing other types of malignancies, such as S 100 in 25 WO
03/ 074567 PCT/ GB03/00890 nel anoma, etc. Further, the tunor cell marker may
be a non-B-cel] lineage_antigen selected fromthe group consisting of

HLA- DR, CD3omelanama, etgysburhertheunor gell mpisker pnayshera nanaB eetlilineagel atigen ovi des

ragnencs. t reoigirom Weaban Cofing 8 o RCHD, EPSS DS ME ) Fag3al
invention are | i nKedpresenaimventidnbasty providesh bispebifié be@iRRpeiRE GhfHodyf Or a

cancer marke subﬁt ance. ag_{]‘ggi%to e on the syrface of a infectious disease
organi sm or WACTREhAG art-CRTA & fragmangs thesehorgntispdefusisadyoteingithgreofrife

bi speci fic apdppadbitiisReGHA | | | £5; : | i are
particularly ugef ul 1i n t?leéhl%tﬂﬁ%{lj&g% iﬁﬁl(?gg %g}gwggfglﬁ eeo%\bgah\sg&iae‘faﬁcgf
noxi ous subsmarkeesubsiahes en epitoppioppbe sifrface afia itfedipub disedst orgmism, M@ noxious

specificit Qr a .noxi.qQus, s t ange,, such _as.a t hogeni ¢ organi sm__and at
I gas!t . :)nla ?s/pséligftf"?c.c?i lfllgﬁ(e‘lfbg&’d : e?rehoﬁg ﬂHL‘% rc)[I]’ﬁZ’éSPFﬁ%F : Pulrspecifg pptipadigs  as
descri bed i nofdes grebent hvehtfon a§éghﬁiculﬁﬂ?/iug&%q it éft%ﬁ;pdfdﬁr?gﬁﬁilgsd}%l‘anjcg of 4999,

entitled " Ther_a{)eut ic Using a Bi sgem CAnti b% Y, erern
i ncor por at ed’aFisty af fogigns pubisiangss, waersrthebispecificanitbedy has atreashonaspetiticither

provi des a W Lf Il ho Qr | body fragnment aving at |east. a

bi ndi ng regit}gﬁ&)@%&é{)ﬁsgsﬁlgg(}%‘%%t%*cpfs Bib g’§g5m¥8f%?8%gb aﬁ%?‘iqe?ﬁéf’gﬁpe&'rf&“é(tfof east
oRe ot her biCFﬂ?ﬂ@dHDAMhsﬁ-hhi&wm ichaifi i), ¥s bésaﬂse@intcﬁtﬂhﬁha%bes&mmgat e.
The targeta cQnj te conprises a carrier portion i ch conprises or
bears at Ie§)§?3léﬂggeggga%édayrn&edaﬂ?’f@&ﬂ% ‘Hherapsytie Using afBiapicific Angbady. bf

t he bi speci fjifciRheRaM | ROAVant; vari ety of reconbi nant

met hods can bec used to 8%8%@?%53%@?(@?% r|e§tf)eéli es and anti body
fragnents as desdiheipecsenthioventiondfurtivetr iprSifes arhispetifiel antibodyndr dncitydy Fagrhem
cont enpl at e(ij1 I nvention. ..T tival ent target binding

i, resent . IS .mul
protein is c%@%%@?ﬁ& 1%geggn§‘ki§tc§ﬁegﬁcagiﬁsql%a%t celldnyker andiay feast i de.
The first pohypept bidding eegen ﬂﬁﬁs@cfﬂc&ﬁ%bﬁdgﬁ|t£%&5ﬁE Rof¥igste! ?ﬁyka?’ etable
covalently linked to a first inmmunoglobulin-Iike domai'n"tht pre B a Fy IS

an i munogFENHEHCOMBES & harr i¢r partioapyhick eanpniscsl onb¢ans atThast emcepithpe
pol ypepti de cQBRLLSE P atdeast one binding region of the bispecific antibody or antibody fragment.

A variety of recombinant methods can be used to produce bispecific antibodies and
antibody fragments as described above.

An anti-CD74 multivalent antibody is also contemplated in the present invention.
This multivalent target binding protein is constructed by association of a first and a
second polypeptide. The first polypeptide comprises a first single chain Fv molecule
covalently linked to a first inmunoglobulin-like domain tht 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 tht 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.
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second single chain Fv nol ecul e covalently linked to a second

i mmunogl obulin-like domain tht preferably is an i mmunogl obulin heavy chain
vari abl e wegBomseomai n. Each of the first and second si ngiCe/GHvai0o89Fv

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

i mmunogl obul i n-1i ke domai ns associate to forma third target binding site.
26 WD 03/ 074567 PCT/ GB03/00890 A single chain Fv nolecule with the VL-L-VH

configuration, wherein L is a |inker ma% associ ate wi.th another, single
chain Fv nol ecul A single\chaie Fypnaleople wishthegVikdrVEhcangigpmtian.avkarealeis@ di mer .
In this cas t he V| i i fS G ey of the
second scFvﬁWf) Rl éssgéggcv?ig?énoitﬁ(}e‘?fs %frg!ﬁ %lr?r;n llt:‘)z;?lg%tg ulgit‘ﬂg]l t}]{g \Q—IP?ZSV whil e the
VH domai n oforffp@rdtionst ferary bivalint dimel| Ickhisaiase, dfe Yhdomaoofiths fifst sefssaudi at e

to formthe other target binding site. Another enbodi ment of.the present
i nvention i thed/Edomapy %gfﬁé%ﬁefcioﬁ‘,l chFrvmalF@H? asspgiatsdp oy pRedipEseh PitgMSTSi ng t wo

het er ol ogpuahﬁgp&oﬁﬁg;dogﬁﬁéﬂﬂh@ ﬁrs%%?%mttﬁé VIO mAR ¥R @Eédﬁdts@};\f sBribferee

bi ndi ng sites, ave affinity for one target and third which
has af fi ni t forfncthe athenfarget birdag siten be made and attached to a carrier for a

di agnosti c and/ or, therapgut.ic agent. Preferabl t i.ndin Lotei.n has
two CD20 bi ndi néneﬁh%%'gg‘?film&ﬂ‘e%@eﬁ'“ﬁc‘ﬂvﬁag%‘ﬁsé‘. éﬁ%‘gi"ﬁi’%cb%c st
trivalent t | R 8wo heRrélbgde" tideVchaing ASsosfakad @At ai NS t wo
VH domai ns %?%Eh%?gotgi%ﬁag%&/ \gonﬁect éd %y pg[%ﬁgrt |Linker to the VL domain

of anot her covalentlyyo foreh thies bindingsitesciwe eforhish haveafBniy for @aetaregt apd 8m ¢t he

first antibgd annect i i . ot her
ant i body. Tﬁ‘éééﬁgtflf%ﬁgs ef(}gurn goﬁear a?fehéh%ﬁpsg%g%%?d Arr%!lc ?d;%eég?a?{l%rtfgg%nt s from
V:—I an_ddV!_ diapRdstis apd/oy thdeapktitid ag'eﬂdil?/defémiily,(ﬂ_ﬁabinding%pnd\);blashl_; d'aze\_doﬂm@l a DNA
plasmid in a host organismare conposed entirely o omai ns (the

VH- chai n) obinding;sites gndneg Do hinding sitey &Ee Sp?ﬂﬁé%ﬁﬁlvql?f’téﬂéﬁm}f R ts?ﬁﬁ? any
agent of nmultiyaden Yo ' inf hed VY doffiRSrork bASMARADIDXonRRteddsal ent
associ at i on{\%(* eflorele ¢ F?Eg?dr?g\fmp{ E&gﬁegw- (&:%ai n. For0 exanpl e, E;’f 8( m ngmga
trival ent, &shaphuke itethadandomdinef Aétidrantibady dnddlssicand s vioeatainsitwe ¥ci d

SpectTior tydomeinngamiipe B annoadSTsornes BT yRA e & s AP Bt e other
VL-chai n W Ltie@PSThE nthods oY @mﬁfﬂg Whulbvaléh HRi1H Spec Rl apents Bronp¥Rtand &/,

linkers simlar to those used for the VHchain. Since the VH and VL
domai ns of demaibspiovidesbatgudiyidual chatns sypthesizrsfsom @D AplasgHd in ;B80S ef er red

met hod organism are composed entirely of Vy domains (the Vy-chain) or entirely of V. domains

(the V-chain) in such a way that any agent of multivalency and multispecificity can be
produced by non-covalent association of one Vy-chain with one Vi-chain. For example,
- forming a trivalent, trispecific agent, the Vy-chain will consist of the amino acid
sequences of three Vi domains, each from an antibody of different specificity, joined by
peptide linkers of variable lengths, and the V-chain will consist of complementary V.
domains, joined by peptide linkers similar to those used for the Vy-chain. Since the Vy
and V. domains of antibodies associate in an anti-parallel fashion, the preferred method
in this invention has the V| domains in the V-chain arranged in the reverse order of the

Vy domains in the Vy-chain.

6. Diabodies, Triabodies and Tetrabodies
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in this invention has the VL domains in the VL-chain arranged in the
reverse order of the VH domains in the VH chain. 6. Di abodies, Triabodies
and Tetr aWodiBas45627 WO 03/ 074567 PCT/ GB03/ 00890 The anti PCDAZBEMbSIDOdI es
of the present invention can also be used to prepare functional bispecific
si ngl e-chain anti bodi es (bscAb), also called diabodies, and can be

produced in mamral i an cells using reconbi nant nethods. See, e.g., Mck et
al., Proc. Natl. Acad. Sci f 7021- 7025, 1995, in Borat ed. For

exanpl e, bscAb alke prtsGRYAqnthodies,pfihe greseR invengpn eysed L JIFRATSs via a

gl yci ne- ser tll)ﬁeﬂ?)%?&éigé &4 lé%ﬁﬁwhﬂ%ﬁles Eﬁ@dﬁlso Hlfed\ﬁléﬁ(ﬂms &l%dal be VL)

and V heavy-tC ns of two ant bodi‘es of interest are isolated
usi ng st andgrodut¥dRnmedrinndkan c‘Eﬂeusihgwmmhlrhaan&ﬂmds;bS@, ngd Nadkrar abaltec.

fusi on  PoRMafrdeat Sy BB U W o loEetRG [ SAnae tr A0 Tr AR ¢ ne
second st ep; dlﬁhg%vs bigleMehat ¥y YhkAems LRQNAycik@sdtinei lihgkeusifBicbomBingaul e i s

then cloned into a bacCterial expression vector. Follow @% anplificat | on,

one of the gietigide- FhaVrlightickain(¥e) and \éh@awailamemfdi)@emams ¥ pibedies@f ot her

t t th d
sl t§ ng bEBsER PP HaE FORSHBRRR R R PRIV Bl DR BBlinelTEom,

Functi onal @é&tﬁsﬂbﬂd&iﬁa hRSthbPPinkdRo lﬁﬁ'nﬁb‘smgl’e&dlablyfrig‘rm ireg tworgtep fissiarect or
into Chinese Hanster Ovary cells. Bis emflc“ﬁﬁqe rotei ns areg_r Fared
)xdikeh 3a St

inasinl aPCRarﬂH@rﬁrSt Eﬁﬂ%ﬁ pirtrodusssthe =ChH the ssrpdaiteyie
fusion prot g Qﬁ%%f Earh g1 ng%c‘ﬁ”s}r&'l@c motdciGs ﬁientctb‘ﬁe@'ixﬁé %'Uactbﬁéﬂent i on.

For exanpl e, R 60 I'meric or human anti-CD/74 nonocl onal anti body
can be us ede)tpressimdmmraﬁbhkgang apelifitattond badoftthe sl,ngteralmbnmpl@sulemscexmsed

t et rabodi es. nonos i fic diabodies ri abodi t et rab s bind
sel ecti vel yaQQ)S %a‘f'l a‘ﬁ? Pﬁ‘@ﬁ%eCt%fn‘borﬁ%‘h{nﬁéh%WB’é Slgglak??‘ﬁﬂlrﬂ%}e% on the

mol ecul e i ngr&easges; he'frtlfk‘ﬁltlfﬁc fHsOAb Yraéx‘%nttlg'§ul§<ﬂ’6rﬁﬁt1nto(éﬁ|ehkér96ﬁ@@§ﬁ§ssﬁﬁdleator
| onger residence tine is § bserved at the desired |ocation. For _diabodies,

the two chaFumtmna}pprmur@cpmsowpmpm obteiveil iy tensfeetingthersegtordatoctiinesenn

connected t e eptide.of. the h e ani no
acid resi d feﬁﬁgl %1? BPPF?Q&f“SE’nc%“’ n%i%&&%%@%%?%@%
humani zed C@YSﬁe@iﬁab@g& chainintibedieaar Wifpacificafasidh @soteink eretifiadedoitiimthe

conprising VH pol%1 pepti de of .the humani zed
scope of the present invention.

For example, a humanized, chimeric or human anti-CD74 monoclonal antibody
- can be used to produce antigen specific diabodies, triabodies, and tetrabodies. The

monospecific diabodies, triabodies, and tetrabodies bind selectively to targeted antigens
and as the number of binding sites on the molecule increases, the affinity for the target
cell increases and a longer residence time is observed at the desired location. For
diabodies, the two chains comprising the Vy polypeptide of the humanized CD74 mAb
connected to the Vi polypeptide of the humanized CD74 mAb by a five amino acid
residue linker are utilized. Each chain forms one half of the humanized CD74 diabody.
In the case of triabodies, the three chains comprising Vy polypeptide of the humanized
CD74 MAD connected to the Vi polypeptide of the humanized CD74 MAD by no linker
are utilized. Each chain forms one third of the hCD74 triabody.

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

CD74 positive tumors for subsequent specific delivery of diagnostic or therapeutic
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CD74 MAb connected to the VK pol ypeptide of the humani zed CD74 MAb by no
linker are utilized. Each chain forns one third of the hCD74 triabody. The
ul ti mat e weasof4sehe bi specific di abodi es descri bed herei nPICIT/GRIB/00890
pre-targeting CD74 positive tunors for subsequent specific delivery of

di agnostic or therapeutic 28 WO 03/074567 PCT/ GB03/ 00890 agents. These

di abodi es bind selectively to targeted antigens allow ng for increased

ffinit d I d t-the d d t . Mo
Ron- ant | gen agein d e BcIas HREsQcbRF o FREFIFL R S508) R Rt poSur &
of nor mal t'aﬁiﬁ@%ng% 10hd¥: MstfRilce nﬂi@%ﬂ@%{)&ﬂb@mﬁﬂd NIbte6 AR Ettnl ntid@® Bbend- an

i ncl ude isofo rugs, toxins, cytokines, hornones, enzynes,
ol i gonucl eoudiabbedies grewidaned faah cbhe;bodycqqlql@)aamlsc;xmame ofoctmal dissues rominimizeds .

For exanpl e, _gadol i nj um net al I\/RI
Exanpl cs. of THagIagDRIc A hesie b3 ST copnclReHopseaa OO e PRAR. | 1)

1311, 125|1 r;;gm v Reotord Jodsfugafid GadionGelide§ 4ad,
212Bi , 2138|31 ,}é&%@@ * %ﬁ@ﬂrﬁcl%ﬁ%%%gr and 2tcf1At Sbll(iaher rlgtrjll olnScI i des are
al so avai | alletalsisFati eagm@bt gadodinijin n@taépﬂewdéoragwgc resopaiee dmpging (IMBdL i n

t he energy e 0 000, keV. figs 6 a Stoyc sagent s 1apd2s N2 heem gper gy
range of GOﬁéépképffa%é félqezﬁ St 1o lg{én?isa GYC ag’ht IIl?f, 2 tﬂtlatra’val ggi
tandem di ab®hy( BerdyedRE, dﬁqﬁb?cw t“audiah, Zézgmc%‘%alp%zpy“cp'és Hos UBpgax 2! At.
reported (Cochlovi us et al ., Cancer Research (2 60: , 4336- 434‘)6 The

bi speci fic Qiketaadipeuclides srealsemveailabls acdipgnosiic E)‘Eﬂo &B@QPWtfegeméa"éﬁe 3 ai ni ng
four vari abl.e o I \V/ L2)

i nked in altihogrl em?ap érggfr?[{dg\éﬂf?)ggplft‘l; Eﬂgtﬁ gkteﬁg% &Q%t ?%%é/éggs %n&bﬁpt)}(lﬁéeﬂ%{%%/

bi ndi ng si te@g‘eQMMOO fafthé Herdpeoticagehest ent  specificities upon

| f d multival er 1] i f.] -
anti bodi o6 | n anMTereE B HERAG Hm qhoand Ll nan o SAL e o
mul tival ent p Esnélko EiépGtdd i E'Mowﬁ@@!t atll %ﬁéer%é&clﬁ@ww&ﬁl@&@%mym

added to eit e N- or termnus of the first or the second
pol ypept i de bispeafiatiidet sradimgnpiiwosiderticabpolyprpsidas pachenniiniag fopr yapablge

act] vat i ng. anEpept 050 Ao s DGR Rra VEQFIRER! B ofrliontth

extoxin, a pepithdehe firtgtiomotinoqiomesitial bihdingisiteofor ehdiesf theitved diffieednt pr ot ei ns.

As used herein, a functional protein is a protein that has a bi ol ogical
function. specificities upon self-association.

7. Conjugated multivalent and multispecific anti-CD74 antibodies

In another embodiment of the instant invention is a conjugated multivalent anti-
CD74 antibody. Additional amino acid residues may be added to either the N- or C-
terminus of the first or the second polypeptide. The additional amino acid residues may
comprise a peptide tag, a signal peptide, a cytokine, an enzyme (for example, a pro-drug
activating enzyme), a hormone, a peptide toxin, such as pseudomonas extoxin, a peptide
drug, a cytotoxic protein or other functional proteins. As used herein, a functional protein is
a protein that 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
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I n one enbodi nent, drugs, toxins, radioactive conpounds, enzynes, hornones,
cytotoxic proteins, chelates, cytokines and other functional agents may be
conj ugat ewotos/o74she nul ti val ent target bindi ng protein, precerGiBpotohr ough
coval ent attachnents to the side chains of the am no acid residues of the
mul tival ent target binding protein, for exanple 29 WO 03/ 074567

PCT/ GB03/ 00890 am ne, carboxyl phenyl, thiol or hydroxyl groups Var i ous

conventional |inkers used for this purpose, for

di i socyanat ¥8IegF3rRQyhi %}@g}ﬁngwsor hY%iowgfamy ﬁ?tﬁeaaynaﬂt@?ré may be
carbodi i m dgs.q B ﬂﬂd%% t ar al dehyde and the
l'i ke. Conj ugatdl on gs:‘ ageﬁ{‘ﬁség%o tlﬂg%nfti%}%lgﬁ%séﬁﬁkgégﬁceﬁk%r eferably does not
signifi cant big(hgtifoxgsuccimmied estens, Grimidiidiides, spitmidediydyoxysuciimde gstarsy i ts
target. use ein, .a functional. nt 's n agent i ch.has_.a

bi o o0 cal. EURETIGIE ARG FRALET Geprpetinn PEpeentsde B ARE MR bo g PRt 1 »
still othergsahedi @Iﬁﬁbﬁntlybdﬁdé?ﬁiefp'r&eﬁ"bt blhaa@tgsgéoﬁﬁaw ARhity Rk tafget. As

t herapeutics or prodrug polynmers to in vivo targets can be conbined with

bi speci fic mduhbm acfemtw@ayag@nt isap e vdiichieas a lsql@alcah&mctwm peafemed
chenot her ap%{mg{t%neaj? n?l m@ﬁ@t&)?‘%r By is achieved. Each therapy can be

conj ugat ed e conjfugate and adm ni stered simultaneously, or
the nuclide can bﬁstml oﬂaﬁ esbodihéntg bispedific antibalyetiteated eletioery wf dieeaprnticd dre

dru iven in a later step a art of _a seco etabl e conj te. |
anotg hgr enmb@ArHeRol Y@Vgé‘t 8")(‘?\‘89 fy canbg f%Bli’ Iﬁgﬁflabﬁﬁwlé‘ba“él%ﬁwaaémop
carrier, apg;hilQide! s)ﬁgg kot c&AbinhEdn &%an(ﬁt %hl uﬁlﬂuﬁ&ﬁbﬂdgﬁiseﬂhfe%& he

mul ti vaI ent target proteln. see

Proc. Natl . Edkrhaﬂeraﬁccan lltﬁﬁnn]ﬂ@teﬁﬁtﬁ?he @&E&blel@?lﬁ;gatd&nﬁadmlmsmd 4,699, 784
and US Patent ich,are 1incor in b refe nce.
Conj ugat i on™ gof“&t"h‘ﬁlp'yorcfgﬁguﬂwg cap Bﬁg’fveﬁéﬁt’wggt ? ésggargﬁgbele S?IH $HG and the

speci fi CitYdlﬁ%gﬁfeh'xﬂhtlé’telodcteﬁil%amﬂﬁaﬂs\é@érﬂ!\tﬁréétdbfbd&ﬁjt@é&t ein. 8. Humani zed,
Chimeric and Human Anti bodi es 'Use for Treatnent and gn05| S Hunmani zed,

chimeric and hukeanotiss @mb@dmuelmmmdc agents may be gepjngatesito a PRABBCHA BArEEher

MAbs descrlb e|n le for
VRS, oS RO R SRS RAD PR e R R gl © 1
i nvention &ﬁmtlg@nitahe%t ttes mdthod] szt Rayséran abf ProgeNhw ndvaidzid, USA) T9e3863- and
human anti bodi es present invention al orll\% 3 4%73%ked ﬁlntl body or

adni ni st er etp78s1 %7%1&?%3&{0 #58P 8¢ and US Patent whic

incorporated herein by reference. Conjugation preferably does not significantly affect the

binding specificity or affinity of the multivalent binding protein.

8. Humanized, Chimeric and Human Antibodies Use for Treatment and Diagnosis
Humanized, chimeric and human monoclonal antibodies, i.e., anti-CD74
mAbs and other MAbs described herein, in accordance with this invention are suitable for
use in therapeutic methods and diagnostic methods. Accordingly, the present invention
contemplates the administration of the humanized, chimeric and human antibodies of the
present invention alone as a naked antibody or administered as a multimodal therapy,
temporally according to a dosing regimen,but not conjugated to, a therapeutic agent. An
immunoconjugate is a conjugate comprising an antibody component comprising at least one

mAb or fragment thereof or antibody fusion protein thereof of the humanized, chimeric
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tenporal ly according to adosi ng regi men, but not conjugated to, a

t herapeutic agent. An i mmunoconjugate is a conjugate conprising an

ant i body wormponenst conprising at | east one mAb or fragnmeRrCTidBEBEEHY0 Or
anti body fusion protein thereof of the humani zed, chineric 30 WD 03/074567
PCT/ GB03/ 00890 or human CD74 mAbs desecribed in the present invention that
binds to CD74, which is |inked to a diagnostic or therapeutic agent. The

ef fi cacy of th nak 74 an be enhanced by suppl enenting
naked anti boBT éﬁ@ﬂg&%}c?qwgg%&e PrERBIGNEENTIOB dleAt binds to €D74,mtiseh iso
speci fic anthﬁl@a&oadﬁgﬁ&tﬁ%r@l@f’agm gef?8, CD 14, CD 15; CD 19, CD21, CD22,
CD23, CD25, CD30 8, CD40, CD40L, CD46, CD52, CD54, CD80,

CD126, B7, MJC1, Whe effmmyaﬁ@hemakmme@m@mﬂs/mﬁ)ae eptientel BblupplRieatig; HLA- DR
dimer, with NMuUNoCco i -CD74, or anti bod| es to

t heses reci tg%% %P“%gheg‘“ (}ﬁel?éﬁ{oé% rﬁf‘ ‘fﬂ@ﬁ‘%‘@%t‘ Femdths e specifisantighnag
drugs, toxi nﬁ:chlamrmp(m@ybmocm4hem9r@m9 LBYMED22, T3P F €30, ¢

radi onucl i des, etc. one or nore therapeuti'c agénts, includ ng dDugs

toxins, i m@Péﬁn@m%t@P@ A0k £E46, @%9@@54,%@8@.@126; B7aM@Ldh, des,

etc., adnmini d f [ ent ] al acgcordi, a

prescri bed d%;slifslrziﬁ'l Fggf%:& I—ﬁ‘/%'r?i%’ﬁ)éefr%r%g {IBF if‘éfd‘rolég ‘E‘m&%l"w&a@‘?@&meed

antigens i nmhunimothgs@tﬁqjﬂama—m)m 610an|tlb&ﬁ&; 1oltheks re6:tddintigd2donjughied wiftfP2 3
CD5 antigens, Preferred T- ce% { i gens

Ch46, CD52, SthM .CD80, g_‘

i ncl ude t hodBeTaRRHtG 28Rt 1M %gwnsww@mr@tmmmeszemw or)
antigens. A nt of. both
B cel | and ”%%““%%PS@?@%%?E% o bl 5l ik B s Binie
t hose equi vammomdﬁaﬂmhomgs, e@fRidks, hEApeuticaBonuchdds, e@?@&nm?s&ﬁled‘"—A'

antigens. Partjcul referred T-cell antigens are those equivalent to
human CcD4, CBBYIY ﬁ%ﬁ%‘?&é ﬂ%accﬁglf@ tra pé??cg%ﬁﬁltqoﬁ@ﬂ r‘éﬁﬁmﬁﬁé"’lg\ﬂw absof
cancer cel | Préfoatd Blelikasseuit e aRItens SRAME Shse |eb(§'x'v§lex(ltq@%}mﬁanl?flf’fge

mal i gnant nel anoma_associ at ed antlgens are those equi val ent -1,
TRP-1, TRP- £13d (P208D23 ¢ PrE,CDPZ.LE174, 6080, nd FDS anpigtmPreferred Tadelid

o S0 SRS T MR B B

admi ni st r at iaotigemS. Am equivalent to HLA-DR antigen can be used in treatment of both B-cell and
T-cell disorders. Particularly preferred B-cell antigens are those equivalent to human
CD19, CD22, CD21, CD23, CD74, CD80, and HLA-DR antigens. Parﬁcularly preferred
T-cell antigens are those equivalent to human CD4, CD8 and CD25 antigens. CD46 is an
antigen on the surface of cancer cells that block complement-dependent lysis (CDC).
Preferred malignant melanoma associated antigens are those equivalent to MART-],

TRP-1, TRP-2 and gp100. Further, preferred multiple myeloma-associated antigens are
those equivalent to MUC1 and CD38.
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i mmunoconj ugate for diagnostic and therapeutic uses in B cell |ynphomas and
ot her disease or disorders. An imrunoconjugate, as described herein, is a
nol ecul e wompnr4ssng an  anti body conponent and a t her apeutbica/GBo3@sgnost i ¢
agent, including a peptide that may bear the diagnostic or therapeutic
agent. An i mmunoconj ugate retains the i mmunoreactivity of the antibody

conponent, i.e., the antibody noiety has about the sanme or slightly reduced
ability to bi nd nate anti gen after conjugation as efore
conj ugat i on. uﬂgervg‘%|pé?59ntd¥1ve&?‘8’@?f6’§?qlﬂatﬁ$1@eta 9?8 Peagents can be

advant ageoumun&%ﬂjr g%tf&‘:hﬁ@ogﬁbea:ﬁ'ﬂﬁér%wil@%egin 128 IynyhBiia®shd Hh& disease

t herapeutic agents cited here are se agents that "al so are useful for
adni ni st r at oodissdgrar Anéinmunpcdnjugate, amdeecjltadﬂlﬁlbodgs aasoldeéccwlem@dmove

Ther apeutic a ts inclu Dr e c dr. uch as
T nearCal karargy Sompaiibiad Been Ry Sariioro sr i i £ ekt thal 1D
ant i met abol piHshe AAAOLERS dritBerastRnt Ggent. AA inkinBhdceBjughte ¥etding the 'uﬂhﬂtﬁé&actwny
antimtotics, antiangi ogenic and apoptotoic agents, particularly

doxor ubi ci nof the enfiodi gemponenti6), the@mbody moiety kas thowbthgsame ahsilgbtlﬁ@dschr om

cancer - chenttera Ui SogPs Akl AEF CorIRERAT o RRRe KPScdtbf. i Ut o6 ana

anti body fusion pretidd Rariétncéfudiaghostic apedntheripaitiar tkagemd kyh teubhdvanapesisly
nitrosoureas, .triazenes, folic acid analogs, COX-2 inhibitors pyri m di ne
anal ogs, pueqwagﬁép Seesangibadienahihe dvientionat 1 isrtherappiti agents FeHeFb PSS Are theser he

praRnCEUT! P AR REBR ot amic B st fudd BB R it b iribed
VoM 11 an BBl Sht ey o 1088 o el o v sed ot o ot ?ﬁ?’é@
E)ubfl cati on%ﬁé Ffe?nq&&FXCQBF% eﬁf’é’ﬁﬁﬁlﬁ’é‘?’%‘b‘&u %neé’g%t{rg&d%qtﬁl Fﬁﬁt al

drugs, are Kipwict, CDaMitHors khdrhitdties,ldaBaridgeniddad ahoptatolcyageit calaet
such as DTPA, DO%A TETA, or NOTA or Zsu?%gtﬁe pep %’fqic}e Ctaoge slcﬂcmi y

det ect abl e d@@mblclgunﬁh@tsemteﬁ taxek 63dehl, capptethgrans, md @tb@rétf@m @esag@#toﬂl@uc h
as a heavy éis of4n PE&%&O% 81% th€ Al béth(ép G gr%ﬁger ﬁ:gl &t?c drﬂgs for

therapeutl c%lf"‘fsy use nbcon Jugat'e can ugat ng a
phot oact i vethagsdparatiord e ifrdm@idcogugatésodiyd mm‘pmiy tfmoxFlpmems q&ﬂhde nitrogen

bor phyt i ns. SuFEitE: Y6 SIPREEITPIeyeS. taksBehdaic aeadTanesEONS BISe7
PCT/ GBO3/ Ooﬁﬁ'ﬁmdme 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 editions

of these publications. Other suitable chemotherapeutic agents, such as experimental

drugs, are known to those of skill in the art.

Additionally, a chelator such as DTPA, DOTA, TETA, or NOTA or a suitable
peptide, to which a detectable label, such as a fluorescent molecule, or cytotoxic agent, such
as a heavy metal or radionuclide, can be conjugated. For example, a therapeutically useful
immunoconjugate can be obtained by conjugating a photoactive agent or dye to an
antibody composite. Fluorescent compositions, such as fluorochrome, and other

chromogens, or dyes, such as porphyrins sensitive to visible light, have been used to
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detect and to treat lesions by directing the suitable light to the |esion.
In therapy, this has been terned photoradi ati on, phototherapy, or

phot odynawbD®3vhessapy (Jori et al. (eds.), PHOTODYNAM C THERARH3QF8ITUVORS
AND OTHER DI SEASES (Libreria Progetto 1985); van den Bergh, Chem Britain
22:430 (1986)). Moreover, nonoclonal antibodi es have been coupled with
phot oacti vated dyes for achieving phototherapy. Mew et al., J Inmunol.
130: 1473 (1983); idem, Cancer Res.. 45:4380 (?{wgbm%eroff et al . Proc.
Nat|. Acad. defert andda tigat lgsians lm@g@}mg theetitable esiRotIB Hhesppy, Hys as

1987 T t
G0 ser o Ve Bl pholdiRihyiot bRutefePioy, BF phordfhaiic thekdbp Lori T8 g1t ss:
(1991). HOV\MHDTODHM/IéﬁrTHERA?tYu @ STUMORH ANDN OTIER UBEBEANSEhdbibren ¢
t her I ti t d f t
suﬁf ot BrogeHac S8 )i o ek et 1 o B LASeD)’t MoraaEr ApasEl Do e

I mmunoc Oghl'é‘&f%ﬁéas%a%’ BEnl DupRd RS SHREddcM Pat8d 8 dsToPachi @i ptdtStRerapy. Mew
contenpl ate th resent 1nvention is the use of radi oacti ve and non-

radi oacti ve eaglenI dmaemdl dgha473 €1983xriden., A?ayam Best 4514380 (KBSpiAosarqis et al,

magi ng.  cotb et dRedrabiyor SR [LBEAn Ll lee R YRk o b SRRERESR)

i ncl ude, foHa8xABPLE, P;rbgnazadmmcmv@wmal(3989.wdiatsua5emmg[anasesurgrMadand
gadol i nium conpl exed_w -chel ate conbinations that includ

2- benzyl - DTﬁAzar{éi%%stﬁh@tql}ypaﬁ% CP28HERY)- TS, th%ﬁ@ﬁrhagé@glaﬁ dity
on'Gutoer 2, P38 o ESFUSE ity i, P aly M IR, 02 beritoly =

on Cct ober I ncor Its irety by referen
Fur t her nor e fragmentd iop kalifedgetnn tThosdiie presemrinvantion jcogtamplatesythe drmapes’ec asey -
emtting radipi sotope, or a positron-emtter usefu for di agnosti c i magi ng.

Sui t abl e rﬁﬁ}n&‘in%? Bigates, coPprisingPRQIo3GHive AR OL AXES ange of 60 to 4, 000

keV, include 131lsolédkemplattd. by %Ypre%%veﬁﬁgﬂ is {nklhde, oﬁ?a@ﬂ)ac@%d a8mic,
94mTc, 18F, 11C, 13N, 150, 75Br, and the like. See, for exanple, U S

Pat ent Appl raskoactive egrnits dtsediagrl_oabeagwgs TArsgaalvlnglor\g@m@tw ingoastic agent Bar -

60/ 342, 104) COHPL s i Bbt Mo blbel SfveppaceCimaiRy ufiGea “BRAARYTE

and the |i kgitrak®ind. | MagHefig iBbging agentafidiude] o eksmpllap@cmmﬁcfadtwmmetais such
entirety by reference. A toxin, such as Pseudormnasai gt oxin, may . al Lsfgl
conpl exed t 8 @anganase: Hen antgadelinivne cagelexed gvith setalchglateseamigagons Baton

protein of ﬁ{?:h?déti-b&%ﬂﬁ% hef¥s ‘Hontoﬁﬁthy'f%nd 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 y-
emitting radioisotope or a positron-emitter useful for diagnostic imaging. Suitable
radioisotopes, particularly in the energy range of 60 to 4,000 keV, include 131y 1237 1247
86y, ©2Cu, %Cu, '"'In, “’Ga, ®#Ga, ®™Tc, **™T¢, '*F, ''C, N, °0, "B, and the like. See,
for example, U.S. Patent Application entitled “Labeling Targeting Agents with Gallium-
68”- Inventors G.L.Griffiths and W.J. McBride, (U.S. Provisional Application No.
60/342,104), which discloses positron emitters, such as '°F, ®Ga, **™Tc. and the like, for
imaging purposes and which is incoporated in its entirety by reference.

A toxin, such as Pseudomonas exotoxin, may also be complexed to or form the

therapeutic agent portion of an antibody fusion protein of an anti-CD74 antibody of the
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WO 03/ 074567 PCT/ GB03/ 00890 present invention. Ot her toxins suitably
enpl oyed in the preparation of such conjugates or other fusion proteins,
i ncl ude rwoion/07#bTi n, ribonucl ease (RNase), DNase |, St aplyiGrRoooesab

ent er ot oxi n-A, pokeweed antiviral protein, gelonin, diphtherin toxin,
Pseudononas exot oxi n, and Pseudononas endotoxin. See, for exanple, Pastan
et al., Cell 47:641 (1986), and CGol denberg, CA - A Cancer Journal for

Cinicians 44:43 (1994). Additional toxins suitable for use i r]_bt he present
i nvent i on apresént wentien. t Qiher taxinssyiitably; empleyed igrthe pregaratian ¢f suehyeyugatesy, s,

Patent 6,077,49 i.ch is. lnco ed-.in | ent. y I §i¢Re AN

i mmunormodul gt o ,érsﬁgﬂg%spréteér&’ o%ﬁ%@%ngl&lngl é%ﬁbeﬁgg%lﬁl%g‘?eﬁ%gﬁor fo?mﬁt he
t her apeut i cSa@aTbcdeehl efBrovsxifA, apdkieh@ely ahtisiralnprotein,egelomin, higplalkrimitetier ed
with the humanized anti-CD20 anti bodi es of the present invention. Stuiltabl e
cyt oki nes f Bseudnmongsy exobnrin, #FeRTeUdAMPRRS SNYQIOXHYt SEP JOR SXAPlG; k) axjan g at.

I nterfer 0“%‘%{79]7!6’3& gf%ﬁ{ﬁ;@nﬁﬁiol@&bg%? €74 D8 EanbE| P nAHUCEABLANPY A8 gThday, t he

present inv i‘on i acci ne co ising the humanized, chimeric or human
CD74 mhabs amdftioaginerins stitebiefifr use imthegesebbihyention ara knpwotte ithose tod skidk in

ant body cobjedtinsl aralspiens iy, Raens 07 00, S TpdorPRild FER RGRY

cancer or [hfectious disease. Wien the antibody conjugate is internalized
by the cell containing the CD74 nmarker, the Class-1 or Cass-1l antigenic
peptides are rel Aaseununpmodulatsirysuch as dcyfekine sayralsrhecaniiegied DB HoERths,

protein linked to.the nmab.or Jfragr : : i ] enting
cel |, such HETaReYlisAgER, o%m@eqflap a%os% &gél{l]ﬁég%mc%meugg@%eg%gp @E)géed by
f usi ng cDNALgashipel £ Chbe anfbodess dfitiegpresunt inventeond StiitablecPidkiresdonthe f or t he
antigenic peptide or protein, and expressing the fusion ofein ip a.
bacteria, ypresent inyentipminghade byt ag not liitedgedyte Slfﬂnﬁlﬁ‘é‘f H’ég'i?é‘%{“ﬁi ?ﬁ‘??@crfl??g
humani zed, ggia;eric or human CD74 mAbs or fragnents thereof or antibody

|

fusion prot RS of the present invention are particularly useful in a
met hod of treatnment dassordobeedplatedby thiergesentSnv@sionds a NaccinfQ@ngrEinebe fil ed

L Ty
i ncor por at el tHekdor@PVdémiMinked ke CReN6LClathH MHTP4NtigesicPapiiddSEFrningh of
the present invention is particularly useful in place of the murine LL 1
i n Exanpl e 8n antibody conjugate, wherein the vaccine is used to treat patients with cancer or
infectious disease. When the antibody conjugate is internalized by the cell containing the
CD74 marker, the Class-I or Class-II antigenic peptides are released by protolytic -
digestion from a larger peptide or protein linked to the mab or fragment thereof, by a
antigen presenting cell, such as a dendritic cell. This antibody conjugate is prepared by
fusing cDNA coding for the mAb or fragment thereof with cDNA coding for the
antigenic peptide or protein, and expressing the fusion protein in a bacteria, yeast, or
mammalian cell. Antibody conjugates containing the humanized, chimeric or human
CD74 mAbs or fragments thereof or antibody fusion proteins of the present invention are
particularly useful in a method of treatment described in pending U.S. Serial No.
08/577,106, filed on December 22, 1995, entitled “Use of Immunoconjugates to Enhance
the Efficacy of Multi-Stage Cascade Boosting Vaccines,” which is herein incorporated in

its entirety by reference. The humanized anti-CD74 mAb of the present invention is

particularly useful in place of the murine LL1 in Example 5.
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34 WD 03/ 074567 PCT/ GB03/00890 9. Preparation of |nmunoconjugates Any of
the anti bodies or antibody fusion proteins of the present invention can be
conj ugat esowshtsene or nore therapeutic or diagnostic age®CI/GBBanemval |y,
one therapeutic or diagnostic agent is attached to each anti body or

anti body fragnment but nore than one therapeutic agent or diagnostic agent
can be attached to the sane antibody or antibody fragnment. The anti body
fusion proteins of the present invention conprise two or nore antibodies
or fragments thereof and. each of the antibodies that conprises this fusion

protein cag co eipggﬁ.oﬁggfrﬁgﬁ%ég%nﬁ‘gfﬂg or di agnostic agent. Additionally,

one or noreof t SO ant i body fusion protein can have nore

t han one ther apephy of die alitidgdiosbi antibags fiisicii prtdiesdof the rprdsent, invdrgion can be

t herapeutic agents do not need to be, the sane, but can be different .

t her apeut i ccompgated withgmeox mnpse therapgticof diagnosticraggnts, Genesally: ang Heraprdis Ype
to the sa J: i td.cul.ar } jet
1311 and” ar DR A 5 SlilneT3h cal itoay R bilEole BepReRCOUOMSRENER ot

t yrosi ne of thedapeutig Ggantdort diaguirstig agért amhde sttachdueto thesiamerangibpdo oy vt dyf

the 1gG lysjnes. Bath ther utic anpd diagnostic agents al so. can be
att acged %/ 3Rt e %E%‘ﬁgglsﬁ’ﬁd’rf){*}“{shﬁﬁr%??ﬁ\?d’rng?rgmgi ccﬁ)glp@ﬁ%?wg.or more
Bi speci fi ¢ afibb@efhaeagientsiRerBfng Bhch TR Uriti®OdisY Batkidipiised thiPfusioapasitinng

met hods and provide a preferred way to deliver two therapeutic agents or
two di agnoseanceaatpimastherapenticsagspteer diagnastic agental Additiopa}yz@ne rgameresed Bises a

nmet hod of pretat.get us| bl i flc i . i . .

b1 speci 1 o ARPPuY! P8 Tt il BRAG kb3 B Rt ol pliRbeflclof Bagnostic
fol | owed byagantlatwhent Fprkdr] de thalaphrid apehts BOndcneedlte tdethe wemy butan tte i n
excellent tunor/normal tissue_ratios for 125l aﬂg %ngc th(ys, show ngl t he
utility of different thgrpeuticoagentadFesiexamplse sne gan attaghig; drug aada spdipisefgpe to the

t her apeuti c . haopmesdd ol M k|

ant i bodi es Saa%e@%lltg? o%}ig}hf usi o@%’?ﬁ%?ﬁgﬁ%pﬁlﬁdi ng gvggci ??}éﬁl ?{3&5’?‘1 tt%g
anti body codrpgn@h¢ *Hfcah e imtioparated inya the, tytokine of fliedgoyand fthe drug tattachag éaithec

agent or diagnostic agent. an e effector actj.vity.of the Fc. port of
the anti bodfPSEAhBEOFE rqﬁtﬁeeg;(}t-&?ngsf alﬁ%thglaer?pggb? %@gx}oﬁgc %%?Hjtsuag%’téeags{ TBCA
t her apeut i Gyt@Fheditasedusdd SH LS arkPid thecabdhyanetkidd chiafie. hi nge region of a
reduced antibody conponent via disulfide bond formation. As. an

al ternative, sucBispesifid ansibodignofithe presens itventianoare peefulinpriagetingripethedstandsi ng
a het er obi fplfr(r)]\(l;lﬁcie %nﬁ"‘rlefe%re S\A'?‘afyl éon&%%(/er s Hle?a%etlx\%ic agents or two diagnostic agents to a
subject. U.S. Serial No. 09/382,186 discloses a method of pretargeting using a bispecific
antibody, in which the bispecific antibody is labeled with '*I and delivered to a subject,
followed by a divalent peptide labeled with 9mTc.  The delivery results in excellent
tumor/normal tissue ratios for ‘2T and ®™Tc, 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.
A therapeutic or diagnostic agent can be attached at the hinge region of a reduced
antibody component via disulfide bond formation. As an alternative, such peptides can be

attached to the antibody component using a heterobifunctional cross-linker, such as N-
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35 WD 03/ 074567 PCT/ GB03/ 00890 succinyl 3-(2-pyridyldithio)proprionate
(SPDP). Yu et al., Int. J. Cancer 56: 244 (1994). GCeneral techniques for
such conjwgasioseare wel | -known in the art. See, for exampC&/GBOROIRY)
CHEM STRY OF PROTEI N CONJUGATI ON AND CROSS- LI NKI NG (CRC Press 1991);
Upeslacis et al., "Mdification of Antibodies by Chem cal Methods," in
MONOCLONAL ANTI BODI ES: PRI NCI PLES AND APPLI CATI ONS, Birch et al. (eds.),

pages 187-230 (W eé Liss, Inc. 1995); Price, "Production and
Char act er i zsccinyl 3¢2-psyidyidihioypreprnnates(SBER)y Y chel.i Bl &gneen 36: REAGAXNAL

ANT| BODI ES: E A LCALARR TI
al. (eds.), Ge BCJR%%W%% %@@r@é‘%ﬂﬁg\%%ylg@r ess %é% tfglr %’gﬁg}el Y,
the ther ape?]vdr% QHEMISTRYSOF PROJEIN cammmmmmmmcmoss&mmy@k@t e
noiety in the Fc

region of the_ antibod ohydr e
used to i ncPeasd99he Ynsalarisg! ¢f.. t Modsh Onﬂg &g‘ %ﬂﬁgfetﬂboadg t¥i ol
group, or tReyGa &mﬂtammggms CPRD@@{)PLd%sd AM)bAPﬁI,ﬁJAﬁ'dI‘ﬁ@rBH&h réerzﬂl de.
Met hods for conjugating peptides to anti nponents via an anti body
car bohydr at @dswj ﬁgycs dB3-208 |(Wilepduiss, fuc. t1BBS) Blflcs k‘Ptddupmelt vad é:h@racsaéatlornor

exanpl e, Shi n 4 832 ( et

Cancer 46: 210§Y'(th Pe%‘a%ﬁﬁ % ofARtigpdies,’ & é@@‘@?ye@ﬂg dg@‘rgng Yot
whi ch are 'PR@B{%‘PTG'}@ ENGmEERmtANEt(YLMCmI APPDICGATIONER BRAES @l (e, hod
i nvol ves reacting an ant i body conponent havi ng an oxi dj zed car bohydrat e

portion wit agescél-B# e{Capdiridge Unikersith diyesst 19%dst Adteanatively, dhe terppiveiei &n

Zﬂdi n}[ P?;I ! éﬁ(‘)(? 8%§§Mrgtc%q?ﬁp‘:%°§l§l%la eﬁk‘élgfe Qﬁrﬁsﬂggﬁcan léty @a@&: [ zegﬁﬁ)lul)f thel "

reduction t&ltﬁ)oﬂ?comﬂércﬁrbaﬁydlﬂetg)oﬁpfc% tH&euseﬂltballncmafq ﬂgaloadmg'h!f ﬂie sa@®i on
I's absent if the antibody used_as the anti body congonent of

i mmunoconj upentislejtbatap bamd Eb%?“‘? AR 9F hq gagkohyydrate mqiely 588 ?F t‘J‘IS%d fopbind a

i nt roduce adffé?‘-frﬁg%‘ ate noiety into the light chain variable region of a
full-1ength an antibody fragment. See, for exanple, Leung et al.
J. lnmunol . 154: mﬂais(f&gaﬁ)uganmpqmdeseto antibody L @npdPanisivia Noantﬁwdm 953

|( ﬁ?: gsz)r a’lt_ :gggrhgﬁwg%’tfz n%"d?tly IEEDQVE? g’rtgﬂ?eéf #ﬁgméh@?‘ﬁeg? ﬁ’g" eg(rﬁ%lg Py

moi ety is U§Eduk 9. ehha@shit m (1988)a8RMtel 61, 0. J1 @BARS Ui6C1 HILNY90); and smh et
al., U.S. Patent No. 5,057,313, all of which are incorporated in their entirety by reference.-
The general method involves reacting an antibody component having an oxidized
carbohydrate portion with a carrier polymer that has at least one free amine function and
that is loaded with a plurality of peptide. This reaction results in an initial Schiff base
(imine) linkage, which can be stabilized by reduction to a secondary amine to form the
final conjugate.

The Fc region is absent if the antibody used as the antibody component of the

immunoconjugate is an antibody fragment. However, it is possible to introduce a
carbohydrate moiety into the light chain variable region of a full-length antibody or
antibody fragment. See, for example, Leung et al., J. Immunol. 154: 5919 (1995);
Hansen et al., U.S. Patent No. 5,443,953 (1995), Leung et al., U.S. patent No. 6,254,868,
all of which are incoporated in their entirety by reference. The engineered carbohydrate

moiety is used to attach the therapeutic or diagnostic agent.
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36 WD 03/ 074567 PCT/ GB03/00890 10. Pharmaceutically Acceptabl e Excipients

The humani zed, chinmeric and human anti-CD74 mAbs to be delivered to a

subj ect warn3mosss? st of the mAb al one, i mmunoconjugate, f @®PEiTEEBIELOLYEI N, oOr

can conprise one or nore pharmaceutically suitable excipients, one or nore
additional ingredients, or sonme conbination of these. The inmunoconjugate

or naked anti body of the present invention can be fornulated according to

known met hods to prepare pharmaceutically useful conpositions, whereby the
i munoconj udét e dhanmaecitically BocgptableEgcipientsed in a nixture with a

pharmaceutical ly -sui.table excipient. . .Sterile te-hbuf | d S
one exanpl e of a%ﬁM%&’iC@gﬁ? %rﬁli l{ugtﬁneanglx@?g%gﬂfyﬁ@g&%ﬁ%ﬁ%@% éél%% ct
exci pi ents e cHRist of HRAMAb hldnt Naseuriododjigatéfusiobpmteih oir cax adipise diesl et
al ., PHARMACEUTI CAL DOSAGE FORMS AND DRUG DELI VERY K SYSTEMS, 5th Edition

(Lea & Febi geere phargmpeutically aitable exciients, onrefnResTedditeonal ngrgdignisT proqme
SCI ENCES, 18th,. Edifi ck Publishing Conpany 1990), and revised
edi tions thé:Pren(})”fn%ﬁh{éo?{rirlT@r#chonj ugate or naked anti body of the present

i nvention can be The@mmunat@gudads on mikedwetibodg ofithe pressht iaverdioncan bef or
exanpl e, bolus injection or continuou I nfusion. Fornulatio for
i nj ection csz“B%?tﬁﬁl AORtIRgq oy meﬁeisaf@é)rmrw @n@ge,utli(:ﬁl?y bles or in
mul Ll dose eBREBLAGHS whitheb{ 1R oRLEREDY AilcGnti Bl £OBBABIEA @NF Can
take such for as suspensions, soluti'ons or enulsions in oily or aqueous
vehi cl es, amaixtueawithaphaimmadeutically atitable expipient. Stgcite phosphatpbuli¢rad) saline is

stabilizing and/ or dispe[sin ents.. ternatiyely, | acti.ve 1L naredi ent
can be in p(%ﬂ@’far’m}?ﬁf 5 Bf‘a%ﬁ?%}%?ﬁ}’ F‘Bﬁib% e[xiglpéenit.uﬁ)t%é%lsglrta%@%%c&q 1@1?(3 & %gvap
sterile pyrqdsnntd 8Rse\alé art VSEQT6r dkample ddistlicp bn] PRARMACEUTICAL net hods
may be enpl oyed to control the duration of action of the t her apeut.i c or

t
di agnost i ¢ . EIFAGERORMSANBDRHG BEHVERE YN EMS) ethddition dsa dabetigsr can

be prepared 0 0 gﬁwﬁ% > g?ﬁ(}f S
I munocon] ug@?@’ %g]ﬁé%grdygeglt)r%g y. orﬁest(gHrrp e,Agﬁ(%?g%gT% ypo ’3}#3%3
i ncl ude nmaBEditkagMick PabliftthdCbmpenyc 1590),antd revdsddatdifforanbkereaft ri ces of a

pol yanhydri de copol yner of a steari Ci | mer, and sebaci.c aci d. Sherwood
et al., Bi o/ Techi5F &ginuneconivesse errgg ‘.’mt‘q’?ﬂ@g‘f PEFen| 0V Etion Cﬁ?%ﬁn

i munoconj ugaheifed ARtihRNols RMiRNERiA VIRDE &xaH8E WafusURREion or continuous
infusion. Formulations for injection can be presented in unit dosage form, e.g., in
ampules or in multi-dose containers, with an added preservative. The compositions can
take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and
can contain formulatory agents such as suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient can be in powder form for constitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before use.

Additional pharmaceutical methods may be employed to control the duration of
action of the therapeutic or diagnostic conjugate or naked antibody. Control release
preparations can be prepared through the use of polymers to complex or adsorb the
immunoconjugate or naked antibody. For example, biocompatible polymers include
matrices of poly(ethylene-co-vinyl acetate) and matrices of a polyanhydride copolymer of
a stearic acid dimer and sebacic acid. Sherwood et al., Bio/Technology 10: 1446 (1992).
The rate of release of an immunoconjugate or antibody from such a matrix depends upon

the molecular weight of the immunoconjugate or antibody, the amount of
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t he nol ecul ar wei ght of the i m”munoconjugate or antibody, the anount of 37
WO 03/ 074567 PCT/ GB03/ 00890 i mrunoconj ugate, antibody within the matri x,
and t he swpaswof45di spersed particles. Saltzman et al., Bi eohyGB03®0HB: 163
(1989); Sherwood et al., supra. Oher solid dosage forns are described in
Ansel et al., PHARMACEUTI CAL DOSAGE FORMS AND DRUG DELI VERY SYSTEMS, 5th
Edition (Lea & Febiger 1990), and CGennaro (ed.), REM NGION S

PHARMACEUTI CAL SCI ENCES, 18th Edition (Mack Publi s Conpany 1990), and
revi sed edi imnsocoRRIZatss antibedy within-de swrivgand thessizg ‘bﬁfg@eﬁﬁélpéﬂlc Ksot ei ns, or

ked antib
by ot hor - pan iR o ofioRDs Tireausl S ShenfhdTAE, s OIRPSRFdal Cven
conti nUOUS fdﬁhﬁ%t@dbsaﬁbdab&nmgll@aD;PIﬂRM@CEUﬂ“@CAiﬂBOSAn}E BORMSAND he
dosage of an adm ni st ered i munoconj ugate, fu ﬁg)béng naked
anti body f oPRMGEHRLINERY SXSFYFEH&?@HHE(%BOQIM E ehieen Y% Leparodsident ' s
age, weightpp Ié/ﬁﬂ(%ﬁlﬂ $ P rAMALERITICRY SN 1gPBARBA (PREY PAbIFhITRA Cal

hi story. Typil eS| rabl € to provideé the recipient wth a dosage
of |m*runoco@pmgaﬁ;el%ﬂ),taddcrdwsédminmnstl]tnrcnfel n or naked anti body that isin

the range of from about 1 np/kg tao. l,e j.ntraven

i nfusion, alt houg]F’ie gnang\%cro”gl,g ‘%i %@Pgﬂggﬁﬁgmgfégg %’S‘/"kggaﬁtdt?ﬂdﬁllg? Ye %O e as

ci rcumst anC&iﬁnms@ér@a f a Mahndl @@&g&nmbb& ¢veR 83 lofifbr parenRed eslutesf QVoRoRen! €,
once per week for 4-10 weeks, prefera once per week for 8 weeks, and
nor e pref er thelagministeasiongyoay bw@kccfn@nuwsméwn o by wingleprspuliplediolusss. s s
frequently, such as .every.oth ge may be
gi ven throué‘ﬂw%’r ﬁ%f}g a}gg}/% rnnlVgr?%u &m&c{%}éﬁfgﬁ%fﬂé{bﬁm‘ At g-l;g j[%g?cﬁent of

t he dose anghtivele st mﬁ@mnwa@a&psnmg {ifoay ol factdre as thepadentiy aggatveight, usi on
protein, or naked antibody  is admnistered to a i

| . ..
t her apeut [ chftlglv gepxs general anegigsl pend lt,wr’s%idtpéﬁ‘f@“%laﬁﬁhggmﬁ?yl njfﬂali’é’aHY’e‘Ebgnt :
|
| nventi on '@esﬂiﬁ'@ t(l)iﬁ qgvo F}gé&tr%ﬂﬂﬂeh c%a ALY F&%hgﬁ%é:@ﬂj'u%?tk AiBb&Ftusion al so

conterrplate n-an ratron s nlstered in a
"t her apeut i pretdilyor ﬂd@‘ed@hﬁb@iy&thﬂumhi the fangh ef fivouatiouttim glk s tosd(eig/fkg as a

phyS|oIog|caIIy significapt, A ent hysi ol.ogi cal | y_si nlflca i f
its presenc¥n§ I dntravenoys 18%@%&@%5%%% gfg % ﬂ%gﬁ %PX‘T g’fmlﬁ%red
recipi ent ”?sremlums{aﬂc&adléﬂaféu s d(ﬁﬁgeafﬁﬁy b® eﬂé@ﬁ@ﬁé’éd’e@ foPéxdntifte, RhES et
i nvention is physi ol ogi cal | g signiticant if its presence invokes an

antitunor reesgofosd-18y wedksi pra czably prce per week for 8 weeks, and more preferably, once

per week for 4 weeks. It may also be given less frequently, such as every other week for

several months. The 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 is 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
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signs and synptons of an autoi nmune di sease state. A physiologically
significant effect 38 WO 03/ 074567 PCT/ GB03/00890 could al so be the

evocat i onwofozaz4samor al and/ or cel l ul ar i mmune response i nPCTEGBWBOI ent
manmal . 11. Methods of Treatnment The present invention contenplates the use
of naked anti-CD74 anti bodies of the present invention as the primary
conposition for treatnent of a CD74 expressing nmalignancy, where the

di sease or disorder is selected. fromthe group consisting of an_. inmune
dysregul at | 6pnldplsahedhe eevﬁ)c%ﬂnoqdfrﬂwrar @’é‘g‘é‘é?,eﬁ‘é%‘é‘ﬁ“bﬁ‘ea‘legpqnéf uthe geeipighty
graft versys hpgt disease. The CD74 expressing nmalignancy is selected from

the group consisting of a solid tumor, non-Hodgkin's |ynphoma, Hodgkin's
| ynphoma, multiple nyelom, another B-cell nalignancy and a T-cel

mal i gnancy. ,The ljd, t r is selected fromthe group consisting of a
nmel anoms, céI'ci nﬁﬁﬁhﬁ%"%&?bﬂﬁ&‘ and the <carcinoma is selected fromthe

group consisting of aTheprkertaivenfioABonttpPhtcsahist@Thaked aitPED7A@htibodies
carci noma, stonmach carcinoma and nel anoma. The B-cell malignany is

sel ect ed fr ofithetpeesgntgnyention ¢b thei mimayy campositieny far teeatmgans B Ak D MsEREssing

| ynphoma, indolent f of. . B- . r ' far. - cel |
| ynphonas, (’ﬂ?ﬁ grrlﬁngg” ‘fvgér’?p éa’tcl{l?:egs‘%gllu{ltsa%&g;s)l?géaigitf%ﬁﬁglntgﬁE'Jfol\{l? ﬁogégﬁnrﬁo (gtﬂsfﬁ and
nul tipl e nyaheide dRregldtiodidieaste s aueitmahd diseade seaaegraftirsjepior, and paift, t he
conpositions described herein_are particularly useful for treatnent of
var| ous aut SFiEHUAS! discase) Tha ST)/dcapesting Braandoey s wlicted @ﬂrﬁmg}lp

aggressi ve - 0f B D chhani | € 1 ' te
Ymphati o POLRERg of 38 ok RACHBekifr T Ao TROgkinSS LRSIl
macr ogl obul imyehinea, afiatherdBaelpnalighdvey ahd pdR¢cetledalignaneYCOVHE sobidi thimdiyis

conmponents and i noconj ugat es can be ysed to treat ot h indol.ent and
aggr essi ve F‘g?ﬁ%‘{%?mﬁg"rlgﬁ%g(jﬂ?wt@gl‘ifbﬁﬂﬂ%ﬁ%o.m%?r&né)ﬁ@c iséﬁﬂofnf,m.fi i nvenion
cont enpl at egaBindRiah9sk1dcRd fréBahd BDup cBrsifing of ARénaY DA Mg caicibma, _
adm nistering to a subject with a B-cell rel ated nal |§nancy, a therapeutic

conposi t i onintestipali caraigpren, steamach cetsinamd and melergmabl ke BoeHinealicany it | east
one: e 8 AT o AR AT ERLE bR SO B S
B-cel | mal i grlalenyforms by Bpdetiigmphomhs uggessive fvbneotPeell lymphdmyas, threnis- cel |
mal i gnany | fyrr?p%giiy?e%%lérings,s aclu e yg%ﬂ?ﬁc Ielrxllggnlliggtand multiple myeloma, B-cell disorders
and other diseases. In particular, the compositions described herein are particularly useful
for treatment of various autoimmune as well as indolent forms of B-cell lymphomas,
aggressive forms of B-cell lymphomas, chronic lymphatic leukemias, acute lymphatic
leukemias, multiple myeloma, and Waldenstrém’s macroglobulinemia. For example, the
humanized anti-CD74 antibody components and immunoconjugates can be used to treat

both indolent and aggressive forms of non-Hodgkin's lymphoma.

More specifically, the invenion contemplates a method for treating a B-cell
malignancy comprising administering to a subject with a B-cell related malignancy, a
therapeutic composition comprising a pharmaceutically acceptable carrier and at least one
humanized, chimeric, or human anti-CD74 mAb or fragment thereof or antibody fusion
protein thereof of the present invention, wherein the B-cell malignancy is lymphoma or
leukemia. More specifically, the B-cell malignany is non-Hodgkin’s lymphoma, indolent
forms of B-cell lymphomas, aggressive forms of B-cell lymphomas, multiple myeloma,
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forms of B-cell |ynphomas, aggressive forns of B-cell |ynphomas, nultiple
nyel oma, 39 WD 03/ 074567 PCT/ GB03/00890 chronic |ynphatic | eukem as, or
acut e | ynwbagiozsskeukem as. The CD74 mAb or fragnent ther @aff/GB3/00890

adm ni stered intravenously or intranmuscularly at a dose of 20-2000 ngy. The
present nethod further conprises adm nistereing the anti-CD74 mAb or
fragment thereof before, during or after the admnistration of at |east
one therapeutic agent used to treat the B-cell mali nan(af?. The therapeutic

agent conpr Feresicdymakeis lawtanyay pr agre bimahate rykemisord he &g maher frggment
cytotoxi ¢ ageilori AR in v%{g}lh?%%’nt&ﬁﬂisbkﬁé‘ﬁﬁte 4 Gosdlof 209866 nfY€The

I mmunonodul a I'oactrve la hor none, enz , Oor cytotoxic agent, or
a conbi nat pfRerit hestieaf furthiecdnipriseoadmiinisadreing (thiecdnei- @D § mAb ar fragnodat therendid
said cytotoxic gent is ,a drug .or toxin he antj body that is adm nistered
i ncombi nat i Bﬁfoéf's?iﬁn%%%ﬁeréli‘ﬁ ?‘%HBV“B?O%@%T% eéb@ﬁ?é]tlciaﬁﬁ‘ﬂr'ﬂaﬁ‘ﬁ?ﬂ qrghte i s
reactive w gl iohey. G th&abdutic BB onpRS a £, ,afD22, CD23,
Cooe. (a0, Bygtaligtey cms,%ofca%of@cmae, D52, Cb4, CDBO, CDI26,
B7, MJUC1, | anmiiMim@dylatosmdocnone, anptotonic/egbR, empenglmesasn antihodiptoniugated 10 TR

dinmer, formulated.in a pharnmaceutical l cept abl vehicle .The invention
al so cont g%a%['toé‘g “P?‘é‘a?f?qﬂﬁﬂ%g%ﬁ‘&ﬁg flabe IR mo&%ystftg)rulc r%gent’%%a
subj ect Wi t Rodibifhiich tBEkHD M RRETuhbMEdUIRb} SHBRFLYY BlahTokideaind spidpiormicor

| eukem a, a therapeutic 'CO£OSI tion conprising a, pharmaceutically

accept abl e agent s or taxinj e entikedy thenisiaduystered pncombinatighant naksdr eof or

(i bodv fusi . f . on.
The ant i - R BB B Rme ] fifhudtPofiif RIERHEuRTIRL RIR COCIN, on
t hereof is amispChler@D20,CDh2ay,«ions G223y CD25y @P3eciDas | §D3T, GDIR $D40of

Flsion prof it flrechBed Chsf Pt SO0 4 REVET: bt Bl 2
admi ni strat 'm;%e. h,]gfre%%??a e HIMROROGHH Fordsiftitbd iBhahfladetfcllyabptable

mal i gnancy. T I c agent, as described above and throughout the
speci fi cat i wehicleonpri ses an anti body, an i munonodul ator, a hornone, a

cytot oxi ¢ agent, ..an. antl.body conjugated to at ne | L r,
radi oactive | abeFﬁe &YQ% ﬁ%%?%%g@%@Erg%tbn)%%cmglgéﬁaﬁnf}?gﬁ P glemnggmgl%é}n%

ol i gonucl eofd fgibje2t with a0CDP4 Bitidedrpobitios alignamee lother figan Iymiphommdtileakeanial s a
cytoki ne and said cytotoxic agent_ is a_ drug ar ioxi n. \Wen an a(Pti body is
adni ni st er ed theraneBibFITRPSHHPNFOMPTISHIE pharmagspuc cceptable carrier and at least

one anti-CD74 mAb or fragment thereof or an antibody fusion protein thereof as
desclosed in the present invention.. The anti-CD74 mAb or fragment thereof or an
antibody fusion protein thereof is administered intravenously or intramuscularly at a dose
of 20-2000 mg. Further, the anti-CD74 mAb or fragment thereof or an antibody fusion
protein thereof is administered before, during or after the administration of at least one
therapeutic agent used to treat the malignancy. The therapeutic agent, as described above
and throughout the specification, comprises an antibody, an immunomodulator, a
hormone, a cytotoxic agent, an antibody conjugated to at least one immunomodulator,
radioactive label, enzyme, hormone, cytotoxic agent, antisense oligonucleotide, or a
combination thereof, where the immunomodulator is a cytokine and said cytotoxic agent is a
drug or toxin. When an antibody is administered in combination with the anti-CD74 mAb
or fragment thereof to treat a malignancy that is not a B-cell malignancy, it should be
reactive with a tumor marker other than CD74, expressed by the cells that comprise the
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or fragment thereof to treat a malignancy that is not a B-cell malignancy,
it should be reactive with a tunor marker other than CD74, expressed by

t he cel | swohat74senpri se the 40 WO 03/ 074567 PCT/ GB03/ 0089@CcTraBa3gnsdncy t hat
is treated, formulated in a pharmaceutically acceptable vehicle. Exanples
of antibodies that can be adm nistered for malignant nel anoma associ at ed
antigens are those antibodies reactive with MART-1, TRP-1, TRP-2 and

| ) her , f d i bodi [ tinpl | - i
ahti Gens  ar ol ik iSTesaPTRNEE SRpmessyhealy PR ShT G Eles
treatment CO@%@@@%&M%&& bé’gtﬁni%.%@a £ Shalf Lffhdifndita asE&Ui%@d mRaRak gral

anti-cD74 afl y al'one or I n conblnation anti1 bodi es; such as
ot her humaniteeé antituidisreactive withWAR Taht TRIbdj FRP-2t andrgppedit Furttenepreferred

i mrunonodul ators, In r.ticul ar, conhination ther with a.ful hunan
anti body i san"d?ogéﬁséﬁﬁ{)‘@%ﬁ)‘%‘tyé %%FSP“éatSSBERﬁ?é‘EIaﬁﬁg%ée?%‘tvﬁ&ﬂ@wge@%?ort h
above. Nakegpe conjugated antibodies to the sane or different epitope or

antigen may al So be conbined with one or nore of the antibodies of the
present i nventi offhe Fompositiensfbetreasmentraontairedt, leashpreehyneanized, chieria gk ed

ti -CD74 ti bod i . it th i . d
Rt ok Al I, PP G
naked anti - Gldhhsicr PAMMNIZBY, chEndiv)bi Mefan dritibodids,ahérapeudioégents or

i mmunoconj ugate; a naked anti-CD74 anti body may be conbined with_ an anti -

CD22 r adi ocuninugemedulaiorsarn aaticulenzemipnation frramyotiph aiyllipRuresratitedy Wi th a
humani zed, %{P ggxit'ﬁ@ggahcf%ﬁ%axt%ﬂﬁééd thiesz ﬁ&g@%ﬁ?gﬁs&?&ﬁ%@q to an Isotope,

or one or erape I C ag OKIl nes, enzynes, toxins or a
conbi nation t her 8aked ér conjiiated aptibédiesntoalie santeuoratifferedt epitoperer antigen nimyman

CD20 anti body and a toxin_or inmunoppdul atoy., a fusion protein of at

| east two d?lﬁ?éﬁéﬂmb’@-eéé‘mh IROF BT gg&(:é?g.?&? g&?z;ﬂ“&%“ﬁ"’%ﬂﬂ& b, a CD20

mMb or a waéa%m%)ear mg?{axﬁieﬁ?crﬁﬁleﬁé 8fhirRar Riked ahti (T4 Qﬁi-boﬁﬁh%%e%embﬁmaade
.S [

to pendi ng No. " 09/965, 796 filed on Cctober 1, 01, entitled
" | munot her ejith anbther kel hvblaniged makesschimierig ormakied bpmap apitGIRBIMéd; 2 whi ch

5.2, COM LD Lot R bR A B e SRS

with an ant cpFR32AnotYEERS al ke APCDIY aafibodyt Mapbesmbiaké dithnnidandi es.

Many different antibody conbi nations, ) L. .
CD22 radioconjugate; or an anti-CD22 naked antibody may be combined with a
humanized, chimeric or human anti-CD74 antibody conjugated to an isotope, or one or
more chemotherapeutic agents, cytokines, enzymes, 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
CD74 and a CD22 mAb, a CD20 mAb or a CD19mAb) may also be used in this
invention. Reference is made to pending U.S. Serial No. 09/965,796 filed on October 1,
2001, entitled “Immunotherapy of B-Cell Malignancies Using Anti-CD-22 Antibodies,”
which is a continuation of U.S. Patent No. 6,306,393, both of which are incorporated in
their entirety by reference, that discloses treatament with an anti-CD22 antibodies in
combination with other naked antibodies. 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
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targeting at least two different antigens associated wth B-cell disorders,
as listed already above, may be constructed, either as naked anti bodies or
as part!| ywpaketsend partly 41 WO 03/ 074567 PCT/ GB03/ 00890 pCcar@whoameatved wit h
a therapeutic agent or immunonodul ator, or nerely in conbination with

anot her therapeutic agents, such as a cytotoxic drug or with radiation. As
used herein, the term"i munonodul ator"” includes cyt oki nes, stentcel

rovvthfactors hot oxi ns, such as.tunor rosi s factor an
ot Door ot PenugHbd B & herancud AertoF FBHPAZOFORGr, of mprely v eammktiqn pith)
IL-2, 1L-3, ahbthbr tht P&Qlc ableﬁt@%ucllthsaéﬁoto%mdrhk ofith r&ﬁ&tﬁﬂly stinul ating

factors (e.g., granulocyte-colony stimulating factor (G CSF) and
granul ocyt e macr dphasgst bereimythe ttemmy| 'amrmglomdtﬂ@tor( EnelaE) ?ytolilnc&arﬁenoccll

(e.g., |nterfe t he stem cel ct ar ted
'S % not or ety iarBs, HrdptRASkins: stef 85 s heEoeis AR IR, B hoves

Exanpl es of fictork LR as 1ntemma1tt@géigat n@érieiRine! (18S1)i IChunles ITk-4, ILlllo?c 1QL1&
IL-6, IL- 10 |L-12, |L-18 d a conbination thereof, and

i nterferon-y8$, el 21)arftﬂ’qu1§{e5tlm1!4étlngbfatcé?fﬁé€ By g@rgnulasyis-ealeny stimulating dacter

naked anti - (D7 r

can be adm &E(?S@r%l %&ﬁo}y@ﬁngﬁﬁ%ﬁt‘ﬁ&l yStﬁlﬂp} g:%%oﬁfg{%yés isg o?&é}hﬂq
naked anti - @X4 ineffeionod) ef. anfis -0 sl&usaﬁd cellprewth Fietoinddsignbied Bt ifRnely” may
al so be conjugated to the imunonodul ator. The i munonodul ator may al so be

conj ugat ed ewihropgistin.d thipmbepaistin fngi spmbinagen oHeregf. ndixamplesi 19§ dFetable
bi nding to grh{nh‘hﬁ&%ﬂﬁul %hﬁﬁ’étr%s d}% d f@‘fatLtzh %p'n‘?§ .- 1bhgj%eﬁ§'ik IL-21,

i nvention f [ nc erap anti > ant I bodi es
suppl enent egnd\a t&naﬁhmmsn th'éfe%f a0t mtérfamtw, Cl:m:Za, afdt the llﬁalatteﬁiatwelgmlbjects

anti-CD20, anti-CD80, antl-CD23 anti-CD46 or HLA-DR, preferabl t he
et Ur e HLA- O ERre naked BBHEDY 41 antibpdics 8naracTPHAICH RIS ¥tokings which
pr ot ei ns, OEaJhB‘é adm&ﬁcpﬂéfd%atcgtﬁcurr@nﬁg r, %ﬁ&x‘ Qﬁ gﬁﬁaﬁ&ﬁwﬂ‘@ aRLY G @74
monocl onal I'meric, uman or humani zed ant les t recogni ze at
| east one emtibodiesoms disansaintipeerthe annléllwmmdmﬂg maindlse E}Dcdxijugatekl to the

anti-CD22 anti bodi e are nowntot e of skil |nthe
oraml o CoBLRBRgRodator A48 Smsmoda Rt gey fiioBe PO PERALI &hYBRS andye,

| mrunol .| ”Eﬂﬂgﬁhﬂﬁgfo@oﬁ@&e(aﬂgwd)ies Biﬁ('ﬁﬁgto §ffefent GRidens. 01(30' 8: 353 (1996)
and U.S. Patent 798, 554 and 6, 187,287, incoporated in their

entirety by refeMalidmodal thezapiesdithe presensinventien frsther include apmunethbiapy t s

recei ve nakedLhaglt(ed CP 6D74 antibodies supplemented with administration of anti-CD22, anti-
CD19, anti-CD21, anti-CD20, anti-CD80, anti-CD23, anti-CD46 or HLA-DR, preferably
the mature HLA-DR dimer antibodies in the form of naked antibodies, fusion proteins, or

as immunoconjugates. These antibodies include polyclonal, monoclonal, chimeric,
human or humanized antibodies that recognize at least one epitope on these antigenic
determinants. Anti-CD19 and anti-CD22 antibodies are known to those of skill in the art.
See, for example, Ghetie et al., Cancer Res. 48:2610 (1988); Hekman et al., Cancer
Immunol. Immunother. 32:364 (1991); Longo, Curr. Opin. Oncol. 8:353 (1996) and U.S.
Patent Nos. 5,798,554 and 6,187,287, incoporated in their entirety by reference.

In another form of multimodal therapy, subjects receive naked anti-CD74
antibodies, and/or immunoconjugates, in conjunction with standard cancer chemotherapy.
For example, "CVB" (1.5 g/m2 cyclophosphamide, 200-400 mg/m?® etoposide, and 150-

200 mg/m2 carmustine) is a regimen used to treat non-Hodgkin's lymphoma. Patti et al.,
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anti bodi es, and/or imunoconjugates, in conjunction with standard cancer
chenot herapy. For exanple, "CVvB" (1.5 g/n2 cycl ophospham de, 200-400 ng/ng
et oposi dewoand74560- 200 ng/ n2 carmustine) is a regi nen us@dTiGBIBOERRD

non- Hodgki n's | ynphonma. Patti et al., 42 WD 03/074567 PCT/ GB03/00890 Eur.
| Haematol. 51: 18 (1993). O her suitable conbination chenotherapeutic
regi nens are vveII-known to those of skill in the art. See, for exanple,

Freedman et al., "Non- k| n's nphonas i n CANCER MEDI CI NE, VOLUME 2,
3rd Editi onFurddl Haeraaiel 51 a 8 (19885%. éthebag@biemmlm@s @E@aﬂ@rapéwg@gmiws)

As an illustrati i I
Creat ment o HiERl K7 Inod B8R ng SE TR SOPBGAE, FRENTRIS: B! No

C- MOPP ( cycHe@les hasipHemasyf mCANamMBDMNEbmmmm 3rd EdnlmnanH:)ndamd
CHOP (cycl oph(()%gham de, doxarubicin, _vincrjst redni s

usef ul secoffd{(eisnepaaes 392 81?@9&(5%% ﬁfpgihlg%r W%b ek %quﬁﬁ% (rﬁteéﬂ’ﬁfart@kat e,
bl eonyci n, daxol Eﬁ&éépfehﬂc 9 cﬁ?oﬁ L fGent | GICT infdrinP&iate d?%@émh&ﬂmﬁgklﬂ@d

| eucovorin)® a SUI generation regi men

(et hot r exalymphdmms oNHIL)C 1m1udec®<M@BPi c(spdiaphodmanudcgcvmsmtm, prcadazige raad

bl eonycin and, |.eucovori ful .dr.ugs Iude phenyl tyrate
and br ost atPrrdnigone) ﬁn‘LCgi% dlé?Hf‘ EWWB X"f‘f?é‘ila’gvnm BFhangt?é?fﬁ%/sf?élbgpéuti c
drugs and cyfgffi eé‘c%narg%n&ﬁn&d NiehtiRrARutd t RgiflerdNsi RRBACOD N{HBRGaBLdIgat €
or fusion protein according to the present |nvent| on. The cytoki nes,

chenot her addmmy:cm,rd;g@ndndnacmci@bd@ ideptrinatisting d@%@%ﬁﬂ%@d&@wwoélﬂbr ed

in any ordef. or t | r e n ty th
4 weekly i n‘P’E@? 8n§u1%g?e H’érd ﬁ%nﬁ%@eﬁ gr% qscé%egrllflﬁ b%%etmke xlglt%dgg g@}uﬁﬂ:ﬂ“

200- 400 ny/ qRlopaIPThAmidY, AnCrivlinec lptddmfsonayesllesmmneumd ylemdvenn)l\eekddltmnaiver
2-8 hours), repeated as needed over next nonths/y refgrr d, NHL

i s treated wiefh dmasanslude,pheny] butyratesnsharogfatingl o Ja am&feﬂéa ¢TAPY:
epr at uzumy, fantjeqHeta rﬁ%ﬂﬁ@rﬁ d aatd &Qr\fés tcb%dﬁfi’tﬁ?te%y%thaﬁn rfiBS@y, Of
360 ng/nR, given as arn 1v |n S|on ver our, either before, during or
after the antmmﬂjugamm@mumlprcaamdoomi-ghngrtbuhe Presest 1mvbntpmef"§h¢ eytokines. i s
treated wit ekI Yx fusio the.anti-CDr4 afntl bB % o%{eh

conbi ned wi% m(g fio éugsrﬁ"'@ arqt ALY 8F iraEBOCRRIIEALE, 6t PS B R
therapeuti co§0bPRgedbch as yttrium 90 (at dose of Y90 bet vveen 5 and 35

nCi/meter-square as one or nore injections over a period of weeks or
nont hs. ~ In a preferred embodiment, NHL is treated with 4 weekly infusions of the

U»—

humanized anti-CD74 antibody at a dose of 200-400 mg/m” weekly for 4 consecutive
weeks or every-other week (iv over 2-8 hours), repeated as needed over next months/yrs.
Also preferred, NHL is treated with 4 semi-monthly infusions as above, but combined
with epratuzumAb (anti-CD22 humanized antibody) on the same days, at a dose of 360
mg/m’, given as an iv infusion over 1 hour, either before, during or after the anti-CD74
monoclonal antibody infusion. Still preferred, NHL is treated with 4 weekly infusions of
the anti-CD74 ahtibody as above, combined with one or more injections of CD22 mAb
radiolabeled with a therapeutic isotope such as yttrium-90 (at dose of Y* between 5 and
35 mCi/meter-square as one or more injections over a period of weeks or months.

In addition, a therapeutic composition of the present invention can contain a
mixture or hybrid molecules of monoclonal naked anti-CD74 antibodies directed to
different, non-blocking CD74 epitopes. Accordingly, the present invention contemplates

therapeutic compositions comprising a mixture of monoclonal anti-CD74 antibodies that
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In addition, a therapeutic conposition of the present invention can contain
a mxture or hybrid nol ecul es of nonocl onal naked anti-CD74 anti bodi es

di rect ed wo 03@7456er ent, non-bl ocki ng CD74 epitopes. Accor edcmgiBoz/ovgre
present invention contenplates therapeutic conpositions conprising a

m xture of nonocl onal anti-CD74 antibodies that 43 WO 03/ 074567

PCT/ GB03/ 00890 bind at |east two CD74 epitopes. Additionally, the

t herapeutic conposition described herein may contain a m xture of
anti-CD74 antibodies with varying CDR sequences. Although naked anti-CDr74

anti bodies are the primary therapeutjc caoppositions, for treatnent of B
cell |ynphoma BiRdatdeastiv éealfoggsagg@}hwﬂ[g, fhetapgufic SpmRasiign g‘?ff”’i?‘f?gdy
ther?py Canl behe@éiﬁ'ﬁﬁ?@&mtzb%aﬁnmpé mmdlizi@]ahﬁlﬁ)d[wkllﬁﬁza'phgUD(R}@@.;enMis.t_h ud
suppl emental agents, sych as i. 0 ators, JJike interferons, including
IFNc , | FNR and | FI‘@/‘J,‘houM it @%ﬁﬁﬂ?‘ﬁ&‘elpﬁf“fw therapsutiq Emposifigns ¢

IL-10, 1L-12, foltrddomertlof B 8ell lylnpibina aad dutimmmeisenadsi the effibey @dfuch antibody

be. conbi ned nobeiBRY G EHAE PE PG 04/ Rt PP A o ur g
e conbi ned no i : Xt ures
(given tsepar at yts,_cgncﬂ43i@?mrﬁzfd{adﬁfsﬁnmimteﬂerdm%izalgdingegimmNBa:rdIlmy, )
conjugates or fusion proteins to the anti- i hody,. hut . al so can be
gi venI as ?hconﬁteﬂs}gé?gfh‘i}\ﬂdz‘}i;gr Hg%; I%&W-Q,HL- _ Igﬁ%@ﬂ%fﬁoﬂibgnﬁc'?bg{‘ﬁitgs For
exanpl e, e af¥nibi Srabf RiRYs iR@udifOGITSFadd GM-0SKH R ofitngdy, rug
chenot herapy re i#ren_. Additiongtloly la‘rll ke an‘t)i: CD74 anti body may be
conbi ned with 98%%@&0‘3?&‘?@ bespmbiricd noj palyathany c@ﬁ@?’“‘g‘f‘ym efjﬁ@?%ﬂ‘? ne as a
drug co {rbi nat i ﬂ&n%@sr (gglﬁ_l-sebzb'?é@ RYin s&]tr'le pleiingive lﬂbs&xllgt I’Iéiiﬁkﬁpa?tﬁ k@njugates or
conpositions can be adni ni ster ef.ore, copcurren or after .

admi ni strat i onfUgPn PREsingfq the a@ﬁlﬂ%ﬁ ‘ﬂ?f@d'?‘g 150 ?ﬂ‘é’e,ﬁbﬁfﬁa?"a‘i?ﬂbl“éﬁ)%% may

al so be conbi ngdgawir iithantiseste bB@sISotides | Fop xagpl, the anti-CDe4 andibod}i mayises ed

supra, the antibodies of the present inyention can .used faor . treating B
cel | | ynphoma %aPpined yi8GHO a&ﬁé‘%‘t‘% m%tY"Eré?W reé‘f’?%‘aé‘g‘gu%?ﬁ 2I84EMY as wel |

as other mali@PANGHBSdy hayWeicshbiadd vaiet Sthked ansisGR aatiediesahd Cii@Pbr cel | s are
reactive with CD74. For exanpl.e . anti- 4 ant.ibodi ?%e%%pthpr(aa eldﬁgd to treat
i mune dysr eguf8garadine aﬂ?é’é‘ﬁé’ﬁ%ﬁ’iﬂ”’?&?"ébﬁ%&ﬁ?@f‘ IRe PP E4seS P HEl udi ng
Cl ass- 111 aut ciompysiordicatRdmimsed] tsore,icomutrentlyed hddr edministrativoof theepténi as,
Fheh o2 oot (RS ThERHRPEHL ATA o ndy YA B LR 0 1 ©

bel oligonucleotide.

As discussed supra, the antibodies of the present invention can be used for

treating B cell IYﬁphoma and leukemia, and other B cell diseases or disorders as well as

other malignancies in which affected or associated malignant cells are reactive with

CD74. For example, anti-CD74 antibodies can be used to treat immune dysregulation

diseas and related autoimmune diseases, including Class-III 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, lupus nephritis, rheumatic fever, polyglandular syndromes, bullous

pemphigoid, diabetes mellitus, Henoch-Schonlein purpura, post-streptococcal nephritis,

erythema nodosum, Takayasu’s arteritis, Addison’s disease, rheumatoid arthritis,

sarcoidosis, ulcerative colitis, erythema multiforme, IgA nephropathy, polyarteritis
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syndronme, nultiple sclerosis, Sydenham s chorea, nyasthenia gravis,

system c |upus erythematosus, |upus nephritis, rheumatic fever,

pol ygl andwioan/og4sadr ones, bul | ous penphi goi d, di abet es nelPIGTIGE3/00890

Henoch- Schonl ei n pur pura, post-streptococcal nephritis, erythema nodosum

Takayasu's arteritis, Addison's disease, rheumatoid arthritis,

sarcoi dosis, ulcerative colitis, erythema nultiforne, |gA nephropathy,

polyarteritis -44 W) Q3/ 074567 PCT/ GB03/ 00890, nodosa,, ankyl osjn

spondyl i ti shodes apadesingsrondyhiis, gﬁr@ PISHITS A B HHHREIE 'gf%‘?qaéglélﬁé'fm?fg“ﬁar i mary

bi 11 ary ci rrhost $ini iR shnIRk OrsshiRYod dHirbidits, HFEOkRBES Ricodedinh SHASIRE M.
rnﬂﬁ'&%éh St ’po?s ¥t tﬁ%r}ogﬁtls,tﬂ@f 0SS, poﬁl ych’ fiE !

chronic active patitis, ynmyosi ti ermatonyositi's, po ondritis,

panphi gus \actigahépmtitis,\fodpanmpositss/dprmatoinyositisgiotychopdritisa pamphigephngast hy,

anyotrophic_ ) ateral sclerosi.s, tabes dorsali iant cell .

rtert t1 o pHEGSFE P BRI G TP TP B o P BB Edapbsclerosis,

gl oner ul onepbsl dotsalig Part /B ik SorniCRYUS bRdthAl tapidly P@gﬂéﬁa@l zed,
i bo

t O Bé
chinmeric or human anti-CDr4 mAbs ‘or” fragnents thereof or an y fusion
pr ot ei ns t hedomefulapephriies gndddwasing alyeolitison are admi ni stered to a subj ect

wi th one or nore, of thes ut oi amune . di . The. Iy- 4 i j es of
the present in&eaﬁ?ﬁui?{?yaﬁbealb%?ﬂ%a%@leﬁgg’?lﬁlﬁn?‘nng}ﬁ 'g%t 0 cg?f?atgrnlfeégl I ng
aut oi mune tHésof daihibodyfusioh @6dink thep@T@F 1@ presant iBeentidn dYo adiMHEEd &b4
filed on June 9, 2000 entitled "I mmunotherapy of Autoi nmune Disorders using

Ant i bodi essubjeptavitirane;er merec|these autoypmune diseasas oFlrormi-el 7 gntibadies pfitheat
by referen - I = e, -

anti body f ﬁ)g?sgﬁ{lgl&%{tg)?lng? hge}rﬁg%?fy: uss%}gfrh ni steﬁogdgqtﬁ%gggg%%@gﬂ%?l%rd%’

i nt r anusculdsdigsedin perdigpeU S S2al N 09/5§0,2B4 fildueon Junled, 2000 entifiéd mAb or

fragment thereof or an _anti.body fusiqn protein. thereof is 1-Nj. st ered
before, dur LRgUEPthsrapyof ; OI"%ﬁ%e léﬁrﬁ?aﬁsi BlﬁgéAfntlef’glleé% ! ttﬁg&qﬁg&gﬁguti c
agent used yigck [s8Alorpbtatediin RE ftiretyBerefdréiRE 2 PRIFEIABIyAHE Biiti- CRF4GheAk bi bed
above and throughout” t he specificati'on, conprises an antibody, an

i munonodul feagorent theteof apareantihede fizsjeneprotgircthersobdis adnzipistered intavanopdp @y
conjugated.to at |east_ one_i a radi gact I none,
enzyme. o gyRbeufnY osf e R htter AL WA B BTG,

t her eof , WhRéreoftdi@n ahtibadiofiidy ipadtein theredf is ydmitinered befosa iddriay boaferitiee agent

is a drug or toxin, The antibod that is administered,inconbination as a
naked anti @éﬂyméﬁat@@‘&aél?ﬁﬁl@ﬁég%‘%ﬂeuw AgAMG Yecdip tegat theidisordes e tlibge with cp4,

CD5, CD8, %ﬂpeuﬁpjagent%]&scr%gbo%’ throughout the specification, comprises an

antibody, an immunomodulator, a hormone, an enzyme, a cytotoxic agent, an antibody
conjugated to at least one immunomodulator, radioactive label, hormone, enzyme, or
cytotoxic agent, antisense oligonucleotide or a combination thereof, where the
immunomodulator is a cytokine and said cytotoxic agent is a drug or toxin. The antibody
that is administered incombination as a naked antibody or as a supplemental
immunoconjugate is reactive with CD4, CDS5, CD8, CD14, CD15, CD19, CD20, CD21,
CD22, CD23, CD25, CD30, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54,
CD80, CD126, B7, MUC], la, HM1.24, tenascin, and mature HLA-DR, preferably a
mature HLA-DR dimer, formulated in a pharmaceutically acceptable vehicle.

A further method for treating one of the diseases selected from the group
consisting of lymphoma, leukemia, myeloma, other CD-74-expressing malignancies,

immune dysregulation disease, autoimmune disease and a combination thereof,
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Cb22, CD23, CD25, CD30, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54,
CD80, CD126, B7, MJCL1L, la, HML. 24, tenascin, and mature HLA-DR, preferably
a nmat ur ewblodwDRedi ner, formulated in a pharmaceutical |y &ctagmoalodsso
vehicle. A further nethod for treating one of the di seases selected from
the group consisting of |ynphoma, |eukem a, nyel oma, other

CD- 74- expressing mal i gnancies, imune dysregul ati on di sease, autoi nmune
di sease and a conbinatjon thereof, 45 WO 03/074567 .PCT/ %OS/ 00890

conpri si ng SMPASIEE AdMISIEIINg AMNSIEREHICCORRMPBHION COTRMIEIgR g Phatmageyically

pral Maceut | SAlepnleAGHRR ARLAIEA0RL B 2054ThabGRRhoAER itkht Gdh hniTBBLO!

fragnment there or an ant usion protein thereof of the pressent
i vention, whaim progin theesf obthe ptdssanapeutiorn, velgeein af kastione khedapeoti¢ agentish or

f t thereof t F Fab' f t i.h fusi tein .
heroof by BHER teahe B S RERSR BFreay SHBREDs o FIRT chine SRUAKBSERBIcin agent

may be an {mgwgé}?ﬁgpéonj@aﬁ&ﬂb%één\éﬁc Ieg.  The thevapautiR agédt rdZbdEn  or a

cytotoxic agent, an i mrunonodul ator is a cytokine and sai d cytotoxic

agent is a tnmgnemodulaton a radieactivbiahelamhormsuiecan opgyme,|os @ cyiothxiccagsploprddies i n
cells expressing th .4 nt.i gen i.denc. Nl s ion is supported
in the egan’d?lélb‘g ocf% T3 %ggtﬂ%m?%\l/de aﬁ/‘%ﬁ&&l&aﬁéenrtga%\ i ggg#)g(}sd have PP

denonstrat ed t hajAn8RODTPSitibodids hthylasol ifdueepoptosis gn tallsphpiessingtie CDIhat

have Fc-receptors reactive with the 1gd-Fc of CD20 MAbs fhat crosslinked.
See Shan eentigen, Eidencs ofjthinindiction isriynpetisin thexemplesof thpareseny grypntion.
Further, it : t i [ ' R hotd &k
homopol yrrer ST gafibditss h%g%%%é?@%i%ﬁéﬁif??%s g‘t"gglbg?ﬁdé‘\g 8%?9%{(85%’: 13521398
(2000) and fHaehive Retreedptors Reaptive With Ithe IgGd alfe ofSCD2USPA Bsdthatcrosslinkegl: ee4

1997). Antipodies specifjc to,the CD/4 surf.ac i o] cells can be
i(nj ec% ed insgmhe’ ‘F(ar@pr?ﬁF?r H”’é’{mfé’ﬁ’f””"mﬁﬂ%f@ﬁ%iaq% (?@&})hb’%ﬁﬂlt(‘fv@?l o
surface antj gﬂed)fhap%é?eg%%s'mla cBitferic @2 ONEAS, 1B, WRldopolythef@ ke N  subj ect

i ncl udes humans and donestic ani mal s, |ncludingMPets, such as_dogs and
cats. The ampdptaSis7 SemiBstior! ehdlord¥ih): 13%2-4398 63000) and Ghetigerahi Brog, Natl.

chineric, hyman, cagigjzead ] I{Yygzed, and even nurine anti-CD74 mAbs,
can be., us‘gﬁa‘{](;‘c’t ?‘S’égh‘ﬁﬁg ﬁgﬁ&g{%{yﬁgml i an subj ects when there is a
speci es  crossr eagtibadiésyspeéific th e @AM aunfacg aitigehtuf Besliseen bdigectsthingha ar e
i mmunogeni ¢ in humans, are usually |ess | rrrrunogentj C in non ht{ﬂ'an maimrgl i an
subj ects. Tmemmalian subject, which then bind to the CD74 cell surface antigen of both normal an
malignant B cells. A mammalian subject includes humans and domestic animals,
including pets, such as dogs and cats. The anti-CD74 mAbs of the present invention, i.e.,
humanized, chimeric, human, caninized and felinized, and even murine anti-CD74 mAbs,
can be used to treat the non-human mammalian subjects when there is a species
crossreactivity for the CD74 antigen. The murine mAbs, which are immunogenic in
humans, are usually less immunogenic in non-human mammalian subjects. The anti-

CD74 antibody bound to the CD74 surface antigen leads to the destruction and depletion

of neoplastic B cells.

12. Method of /Diagnosis
Also provided for in the present invention is a method of diagnosing a disease in a
subject, diagnosed with or suspected of having at least one of the diseases selected from the

groups consisting of lymphoma, leukemia, myeloma, other CD-74-expressing malignancies,
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CD74 anti body bound to the CD74 surface antigen |eads to the destruction
and depletion of neoplastic B cells. 12. Method of /Di agnosis Al so

provi ded worosiomsehe present invention is a nmethod of di agpeIiGRp3mISease
in a subject, diagnosed with.or suspected of having at |east one of the
di seases selected fromthe groups consisting of |ynphoma, |eukem a,

nyel oma, other CD- 74-expressing malignancies, 46 WO 03/074567

PCT/ GB03/ 00890 i mune dysregul ati on di sease, autoi mmune di sease and a
conbi nati on thereof, conprising admnistering to said subject a

di agnostically, effetiv amgunt of .a di agnost i o

phar naceut i cal T 4g Eﬁﬁ‘giﬂo& Beps AEPIIHNGS SEeY agg?&g%ué& gﬁ‘% ger%%mr?‘ﬂﬁ)m%r
fragment t her e@ifstering ﬂisianla@ﬁbjecf aidibgnostipaliyteffeciive imaounbdf a didgaost¢ eonpugale agnost i ¢
agent is |linke

t he mAb or nme er eof f the
anti body fusi d?dk‘a‘ﬁ?aﬁ‘i"&?aﬂyf‘cﬁ bé)ef aﬁ% %’ﬁean%e%gg ne(%tﬁfgz% gﬁférﬁ%att@%%ﬁg t he
di agnostic agGuiitxbodplﬁﬁ@ﬁ@&tﬂrﬁth&gﬂmmrmtsﬁmgno:mn agelntis bmleétmhe mAhvefrgient are a
radi oi sot ope, erei ot Qns radl I et ected by
radi osci nti gr a'%%}e‘gror Vs?f?'ht?f ﬁ@?ﬁmbt(’ an® m%)eet%ggf é'%’bgl MR, or a
| i posome or gagnjupdtiofehd dleleqmgm;agmdc agamtr Biagndstieagkntpass fulrin thepest® det ect ed
by an ul trasound scanni Vi C&, Th er i d anti - CD74
mAb, chimeric ‘aﬁfﬂ"f’c?f?mfa‘ﬁﬁxs‘ﬁ dnnglﬁ ﬂ)éo Sgﬂﬁ%ﬁ&ﬁ%ﬂl{% 0 §yar et cells
can be foll O\AaddlbsﬁmﬁgmpyroesEEmeniemmmcaxgbe detegtebyt MBI, bia lippsasredir gef fillsd t he
procedure of Pirker et ult@Shn ich |s
i ncor porat ed biP° ?Oé’}ee?“gﬁv@gem&ell uroeg Wd%%gﬁgggre cenﬁclé gg %d
cells resuspended 'Ihmmfermhﬁatmedmmm mtld?lbﬂm@batclmmpmmﬁtﬁDEtﬂmhanQ X 106

Cusponsi on | e opiDIA AR Bete FYELEPL FRvRI @' GoriccibeRpefflp '€ 70!

added to the rﬁaﬁﬁallglaconﬂidgs.o m ptocaded Ome@r wal . €lin. él@’es! o/6 8261186k al | .
reactions sinul ta}jneou *ateﬁgfﬁf[@e eduﬁmémﬁ%qsedge%;mﬁgéngtﬁcg@z cell-

cul ture i ncubatf! Boun odies are'renove washi ng the cells
three tines V\nrbéms;mndled niﬁzesFm@dlBBS) atoncaniretion nflabopt 5t)ﬁé0 |°?ﬂ§(§ll§atTP gash wellefzel | s

are then treatgd wth r dcte ‘Qi{% Q%4 BO}{;HE‘%}[ iBbaRQ 4
(Fi sher, Fair (‘% V# R[ﬁl“]e Rl%te lg(golm@ a “E%%? léler Washi n , anti b?)l
present eit herin@RolirheoLi®b bl Seiiddat® tierredctici whdls sthimed gitdrealsmo@s tsieftrelma@@llby
treatment with FITC | abel e at ant.i tlbg ﬁl rllngarre
CA), or FI TC |msastipnsdioganeousty; j1he Nﬁtﬁﬁd“%‘g%?%éa?e(“ﬁ%{g gce alﬁ%‘ﬁ%"&%s ear ch,
West Grove, PA)nhoaeRanshidRgard emih@t iaiaskiiethe cells three times with cold 1% FCS/PBS at

the end of the incubation. The cells are then treated with 1 ml of Formaid-Fresh [10%

formalin solution (F isher, Fair Lawn, NJ)] for 15 min at 4" C. After washing, antibodies

present either on the cell surface or inside the cells are detected by treatment with FITC-

labeled goat anti-mouse antibody (Tago, Burlingame, CA), or FITC-labeled goat anti-
human antibody (Jackson ImmunoResearch, West Grove, PA), depending on whether the
antibody being assayed for is murine, chimeric, or humanized, respectively. Fluorescence
distributions are evaluated using a BH-2 fluorescence microscope (Olympus, Lake Success,
NY).

In a related vein, a method for screening/diagnosing bone cancers is described in
Juweid et al., 1999, could benefit from the superior anti-CD74 mAbs of the present
invention. Accordingly, a method comprising #mTc.labeled humanized or chimeric anti-

CD74 mAb is contemplated.

~47=



anti body being assayed for is nurine, chineric, or humani zed, respectively.
Fl uorescence distributions are evaluated using a BH 2 fl uorescence

m cr oscopwOo(0Bloyspus, Lake Success, NY). In a related vei rCT&BWOIRYA f Or
screeni ng/ di agnosi ng bone cancers is described in Juweid et al., 1999,
could benefit fromthe superior anti-CD74 mAbs of the present invention.
Accordingly, a nethod conprising 99nifc-| abel ed humani zed or chineric anti -
CD74 mAb is contenplated. -47 WO 03/074567 PCT/ GB03/00890 13. Expression
Vectors The DNA sequence encodi ng a humani zed, chineric or human anti-CD74
mAb. Mbre specificall sequence conprises a nucleic acid encoding a
mAb or fragﬁn tfﬂg?é8?hﬁﬁ(g &ted fromthe group consisting (a) an °

anti-CD74mAb or fr agTeODNIesegubfitbnbedifg & hufnapized) chimerivoardmimagaing-CD74
conprising any one of the anti-CD74 mAbs or fragrre t there &g descri bed
herein, (c)mdkh. Merespesifically the DNASIUANGSCOMPEERtaRUC leiqpsictenco gHMAL By at

| east two ogroég&gﬂ%)é&fsggzéh FERS$he, Og%mant ﬂ‘f;%@ heregﬂj P@ﬁﬁﬂﬂ%@ orherein;

(d) an anti usi on pro el n or cribed hereln a vaccine
as descri bﬁdglhaﬂ destribatiterein/(by aemrhineconjugaté t:c»mpxmmg‘ anyamt o theyant€J2H4 bed
herein. Any of th ention can .be

h
r econbi nant P‘f‘béﬁggﬁ%@?‘%&‘eﬁ? %%3%\% ; eég)r %‘gb@ﬂ {on\pégtp&og ﬁtaﬁ]élfmprow de

for repli Cagk%f&;mﬂrﬂﬁl fyﬁéa@rcvo%%aqei a&h@im\fﬁ%mﬁa@aﬁn@%eﬂﬁemm usi ng
known met ho to contain the elenments necessary for directing,

transcripti harsemt (rraslaatibasiy fusien protein onfagmeat deseiiaddherain;d(e) A vaccEglas t o whi ch

del hodol
construct s GRETTRAER Apd e ciaaal T hpr T Eh ARGt kg SR

appropri at eDNpgg6érced dfahepretdnisbionwan be eevohibitant]gieggiabeared e a@arietylofds
include in vitro reconbi nant DNA techm%ues I-’qu synt hetl t echni % . For

exanpl e, seknosankashBeciers that providseior rephic lﬂ@ld hqsg peghar
MANUAL, EANRH YGhdnts ndidsibelor Areciilg - 1997,
CURRENT PR&%@%WM%QEE{ %Yél ohen w@‘%? & %%ﬁsor 'Ne gYor K) . Al so
provi ded f ofranisbriptions tramslzem omnbath, dfitke nialléiv eciy imé cell pDMmhcﬂ ledelll‘cbeem ot
associ at ed th a vect tors suitabl e for .use i prut h?hl nstant invention
can be vir aigln%yvn nsth qglpﬁvgly can e used to generate expression constructs the have a protein-

coding sequence operably linked with appropriate transcriptional/translat10na1 control

signals. These methods include in vitro recombinant DNA techniques and synthetic

techniques. For example, see Sambrook et al., 1989, MOLECULAR CLONING: A

LABORATORY MANUAL, Cold Spring Harbor Laboratory (New York); Ausubel et

al., 1997, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons

(New York). Also provided for in this invention is the delivery of a polynucleotide not

associated with a vector.

Vectors suitable for use in the instant invention can be viral or non-viral.
Particular examples of viral vectors include adenovirus, AAV, herpes simplex virus,
lentivirus, and retrovirus vectors. An example of a non-viral vector is a plasmid. Ina

preferred embodiment, the vector is a plasmid.

An expression vector, as described herein, is a polynucleotide comprising a gene that
is expressed in a host cell. Typically, gene expression is placed under the control of certain

regulatory elements, including constitutive or inducible promoters, tissue-specific regulatory
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Particul ar exanples of viral vectors include adenovirus, AAV, herpes
sinplex virus, lentivirus, and retrovirus vectors. An exanple of a
non-vi r alwoastasseTs a plasmd. In a preferred enbodi nent pOrhEBosmetsor i s a
pl asm d. An expression vector, as described herein, is a polynucleotide
conprising a gene that 1is expressed in a host cell. Typically, gene
expression is placed under the control of certain regulatory el enents,

i ncluding constitutive or inducible pronoters, tissue-specific regulatory
48 WO 03/ 07ddementREnd eprBceaderh ageasissais to bado linked to'dhe Fredlafptye i s

said to be " g@gﬂ@bﬁ,*fé&eglgg&s%ﬁfz‘;egﬁgra%ﬂ%ghpﬂymd%ge S. Preferred

expr essi on ors are th ctor. Preferably, the expression

vector of the ingtant .invention conprises .t . {ng a
humani zed, chi msﬁe T y’ﬁ‘ﬁerr%{‘r?r%ﬁ'?? v%f%%n%%@%g?oﬁ@% 8%@? ?Ndéhe heavy
and the |i ghuglielefcodiig Aliinfanded, chisicdtthunrgiaaiED HManl avhich inoludeytiotis si on
vectors may be used, wth one conprising the heavy_chain variable and

const ant r ethe beavyand the light ghaiyarig fl spnitant FREINS gHOWEYRL) tVOFXPIEEHE and
constant region | p , i : i ses
o pr ot er - RS aTbE biedRHAA RAS Bihpriii nEHALT RIS T BR A GHILE R G ERY
encodi ng a theothet canprisiggthe light phain earizblgmemiconstagaegiensc Stidpeefeliredythe  hunman

| g@ heavy chain constant region, an Irg%tgrnrﬁ%ger el ement _and at |.east.one

DNA  sequend@rSHEB YO HTEeT CApPTES aPEMRUFT USRI SEOREITOPRIET eARREIRES 0N of
an anti - CD?afﬂﬁA &qu ﬁc%QH@d@ﬁng{J’s_%Er%ﬁ(f)n QEnaABEptRIRAY genbHid QRuaicebiddingra f r agment

t hereof enpl oyl ng e present invention conprises: (a) transfecting a host
cel | with anibhh Ig6dheacecheincodstany regioman g abprcemalsment dndzyleastone DA eof  or
an i mmunoconj ugate, fusion protein or bispecific or nultispecific antibody
t her eof ; rﬁqut‘%)cegﬁﬂdfﬂgi lﬁg %’r@%r%f:r'secr eting the anti-CD74 mAb or fragment

a
th f ti body fusi tei. f f. The hast L1,
et ved f 1 om bact it hefod iy Pt fhan FERCDLmed Sy Shemprdfiar et pffigy, o
manmal i an ﬁ‘r’ﬁib%i glwfyhptbri fa t tREFBOeABMyirgS e pyedhionyeitod E@hprisesucmas a

nyel oma ce o0 contenplated herein is a nmethod for expressing a
hunani zed atranisfeCiTg) arhalst, cellcwithai BNAgsegugnae; enseding jap gntitCID da A bypre fragment

expressi on yector conprising.a u :0d). E?Jffﬁﬁ! .
chineric, o"\ﬁerﬁﬁﬁ&ﬁ a&m‘?‘!‘k’fﬂfgnlﬁg@m’?‘?ﬁ rrggéﬁls gg{i %}%%lﬁ?mé%m I a &fgéejla?tébo\gz th
at | east ongebf aad ¢b) i nearculu@thguhe tell secteting thesaiteCD7AmAL anfrigméne thevadfl s

whi ch express : . . .
P or antibody fusion protein or fragment thereof. The host cell is derived from bacterial,

yeast or mammalian cells. More preferably from a mammalian cells, which in one

embodiment is a lymphocyctic cell, such as a myeloma cell.

Also contemplated herein is a method for expressing a humanized anti-CD74 mAb,
comprising (i) linearizing at least one expression vector comprising a DNA sequence
encoding a humanized, chimeric, or human anti-CD74 mAb, (ii) transfecting mammalian
cells with at least one of said linearized vector, (iii) selecting transfected cells which express
a marker gene, and (iv) identifying the cells secreting the humanized anti-CD74 mAb from
the transfected cells.

The inventors have isolated cDNAs encoding the VL and VH regions of the murine
anti-CD74 monoclonal antibody (mLL1 mAb) and recombinantly subcloned them into

mammalian expression vectors containing the genes encoding kappa and IgG; constant

regions, respectively, of human antibodies. Cotransfection of mammalian cells with these
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a marker gene, and (iv) identifying the cells secreting the humani zed
anti-CD74 mAb from the transfected cells. The inventors have isol ated
cDNAs encwoiong74sbe VL and VH regions of the murine anti- @T4BwMesdhonal
anti body (nLL1 mAb) and reconbi nantly subcloned theminto rmammalian
expression vectors contai ning the genes encodi ng kappa and 1gG constant
regi ons, respectively, of human anti bodi es. Cotransfection of mamrali an
cells with these 49 WO 03/074567_ PCT/ GB03/ 00890 twa recomhi nant DNAs
expressed atehresempinantlPNAspyRresspd achimenic antiaeD74 méad (chb1hHak dike thy pargntypy,

ol OB R B PN T
FR N . | =
which are subsaBHIp s MTRRAT AR Seet YRR REmE SR AR o

constant r eﬂ&rﬁsﬁorkS@RaSse?&nc@X@ﬁ geShinfanTWKTahd MH cedidis, agpeasely] hddchnbeve a
humani zed anti - CD74 mAb hLle,. O her nmethods of ¢l eaving antibodies, such
as separ at | Bipsesuenibaligkednrespestively.rtorths hwpanbannend IgGneensieat reions, 19 as to

fragnents, %#&és@ﬁ{ mﬁﬁ]ﬁﬁﬁ%‘ggellggs 3@5@1359%1%§Ye QhuRiisd an?—'@b(mf) (h.]EPQm cal or

genetic techniques may a e used, so long as the fragnents d to the

antigen that is cogni,zed i i . i . i bed
e e 85" romol EREREY oYt ARl kB e AR5 R
honbgeneousmpa@kétt 1ight-1favi blidih 6dp@ents Ofuithpredlédvage of fraphidngs or athdr t he

anti body conprises only one type of .antigen binding site to \Agi_ch t he

nucl ei ¢ aci enzymstiechemigal gr gsnidstechpigussimamnaled Poused: splongaiths dragmeatseci f i ¢

ant gen's oy o, ARG g Y IELO0E KRRk AulijaBe SKTI1ed In the art.

See, for exanple, and stein, Nature 495 (1975), and Coligan
et al. (eds.), OﬁigRRE P . , a -2.6.7
(John Wley & So e%%ﬂ%%%r@gr& %%%Tx%ﬁ %@ %rr;é)r}](%(iz g%al

ant i bodi es g#ibobiRes aktaaiontskehsous pppalatiorgofamdoiiet to aparticuipomitigewandthepr i si ng
an antigen, verifying the presence of .antjbqdy productjon by, .remgving a
serum sanpl ?E{tl_bP@}‘rﬁQfPh‘Qseﬁ ﬁBg’s"&FéﬁW Qf&n%?’hé”ﬁgﬁg!s ﬁ%‘dﬁ?bé@e n"?/céFé? ﬁ‘g}gt he B-

| ynphocyt essp\é’%ittillaal'fsyﬁihgmg&ln{ F0hSc18h A AHEEdRERD IsHQIRS antige R AP bé BBtained

hybri donas, el ecting positive clones which produce anti bodies to the

antigen, cubytmethods kimevrclochess skilledtin thequiuc¥eeator exmnplesKelderand Milsteigen, and
I'solating tpe anbiLagl eRyssS Ak LRl & 1984%), CURRENT PROTOCOLS IN
IMMUNOLOGY, VOL. 1, pages 2.5.1-2.6.7 (John Wiley & Sons 1991) [hereinafter

“Coligan”]. Briefly, monoclonal antibodies can be obtained by injecting mice with a
composition comprising an antigen, verifying the presence of antibody production by
removing a serum sample, removing the spleen to obtain B-lymphocytes, fusing the B-
lymphocytes with myeloma cells to produce hybridomas, cloning the hybridomas,
selecting positive clones which produce antibodies to the antigen, culturing the clones
that produce antibodies to the antigen, and isolating the antibodies from the hybridoma

cultures.

MADbs can be isolated and purified from hybridoma cultures by a variety of well-
established techniques. Such isolation techniques include affinity chromatography with
Protein-A Sepharose, size-exclusion chromatography, and ion-exchange chromatography.

See, for example, Coligan at pages 2.7.1-2.7.12 and pages 2.9.1-2.9.3. Also, see Baines
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cultures. MAbs can be isolated and purified from hybridoma cultures by a
variety of well- established techniques. Such isolation techniques include
af fi ni ty wbrosratseyr aphy with Protei n-A Sepharose, size- ePCITIGHE03/00890
chromat ogr aphy, and i on-exchange chromat ography. See, for exanple, Coligan
at pages 2.7.1-2.7.12 and pages 2.9.1-2.9.3. Also, see Baines 50 WO

03/ 074567 PCT/ GB03/00890 et al., "Purification of |Imunoglobulin G (1gGg,"
in METHODS I N MOLECULAR BI OLOGY, VOL. 10, pages 79-104 (The Humana Press,
Inc. 1992). 14. Met hod of Maki ng The VK and VH sequences for chinmeric or

humani zed anti - CD74 an anplified PCR as_descri bed bl%/: Ol andi et
al ., (Proc. Natfd.aR cat%PHngk’B@m% ), ( ndBHHOLM IN MOLECULARr por at ed

by reference. WOEOGYENORS10/Pigeb®o- mmirhénﬁﬂadmeagmdﬂ@ggmlners CK3BH and
VK5-3 (Leung et al., BioTechniques, 15: 286 (1993), which is incorporated
by reference), while VH sequences can be anplified using the prinmer CHLB
whi ch anneal s t9. tMetholilof Magingn of nurine 1gG and VHI BACK (Olandi et

al ., 1989 above). e, PCR _reaction m xtures contajnin 10 of the first
strand cDNA pr oducgnegﬁ@f‘d SpaueseeierehiAne oF humagizer antirGRY m&wﬂmwhﬁqu HCI
(pH 8.3), 15 nwkgﬁhs?des@ibdd&zﬁrlé}fdi(éﬂlePzﬁ@haﬂlﬁbd SeReIsll 86 BRIIRI9 Wﬁsh
Norwal k, CT), can be s ected t g/cles of PCR. Fach PCR cy

pr ef er abl y ¢ on & 18GIPOFted By TERETGRSE: | nGeFCrRaYf fefraﬂyllﬁ?%us'%ﬁh%armeﬁ@c&éBHooc
for 1.5 mn, aafl VRSl (Ruhg 2 kzpnBzalrecm&l@sfpsr 286 19930 wiheplig fn!c rMKd%Sld VH

fragments can b r|f 2% agarose (Bi oRad, R _chnond,
Exanpl e 3 for Pf ’fdyﬁtsﬁ’é‘ b prapl %‘Fd ufing the P’Q‘Ber,&:mﬂ‘gmﬂ’e?“)‘eaéﬁﬂ an

oligo B (140- ﬁBfe)CPﬂnre@lnaﬂhﬂﬂiﬂfgﬁ @ VETEAEX yoridatier asym@%bxzewme PCR
(M 11ligan-Biosearch) .for use in _constructing humani

products for Vi€agHQn mirgures soatainmed0hefhedirg ts%"g‘fi ﬁBNOé’E‘idG?t’ 9 léllj’é I‘m‘”égc% bb@% 27-

based staging ootV REPER HMATHEAT! AIHNS. 35ar15hﬁMpmg@pt Bl OGI‘%'(QW'geIQ@rHt i de
sequence and onvenl en restriction sites (N atl on

of the VK PCR Brb ol %anibefubl?ﬁe%zr?otsaéd%swﬁgﬂ%néeph Pﬁlﬁcﬁys}e
simlar stagi NgrefRGlWonsiskUsHieRBurktof aPR0BESCT it ande@fR %t YM&%1B@;ghVéngua'

cl ones contai ni ng t he respective PCR leducts my be sequenced
exanpl e, the nYiesdizgionghP€rfort.S glin.  Applified Vigand. VIA@amner@cqanbe D!Slﬁedm 5463

(1977)  which 363 JLRGRBORA RELRYnd, efﬁfr §d Example 3 for a method for the synthesis of an
oligo A (149-mer) and an oligo B (140-mer) on an automated Cyclone Plus DNA

synthesizer (Milligan-Biosearch) for use in constructing humanized V genes.

PCR products for VK can be subcloned into a staging vector, such as a pBR327-
based staging vector VKpBR that contains an Ig promoter, a signal peptide sequence and
convenient restriction sites to facilitate in-frame ligation of the VK PCR products. PCR
products for VH can be subcloned into a similar staging vector, such as the pBluescript-
based VHpBS. Individual clones containing the respective PCR products may be sequenced
by, for example, the method of Sanger et al., Proc. Natl. Acad. Sci., USA, 74: 5463 (1977)
which is incorporated by reference.

The DNA sequences described herein are to be taken as including all alleles, mutants
and variants thereof, whether occurring naturally or induced.

The two plasmids can be co-transfected into an appropriate cell, e.g., myeloma Sp2/0-

Agl4, colonies selected for hygromycin resistance, and supernatant fluids monitored for
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The DNA sequences described herein are to be taken as including all

alleles, nutants and variants thereof, whether occurring naturally or

i nduced. Wwi3stomzepl asnmi ds can be co-transfected into an apoTagsasavocel |,
e.g., nyeloma Sp2/0- Agl4, colonies selected for hygronycin resistance, and
supernatant fluids nonitored for -51 WO 03/074567 PCT/ GB03/ 00890
production of chinmeric or humani zed anti-CD74 mAbs by, for exanple, an

ELI SA assay, as described below Transfection, and assay for anti body
secreting clones by ELISA can be carried out as follows. About 10 .tg of
hLL 1 pkh (light chain expression vector) and 20 g of hLL 1 pG 1 g(heavy
chai n expr essi oredyaion of ghimeris obbumeniaetl #nt1CNTHenAbs ndoraxanple ap ELES Avasg®ms SP2/ 0
nyel orra ceI S oration (BioRad, Ri chnond, CA) according to Co et
al . H%{SC%C?%IBQEMQ (1992) whi ch is incor por ated by reference.

Fol | ovm ng tr ansf ectTra@sfectloe,@mi gssayegr apiibody sperstingcl@@s LIS A aan bt ¢amisd optaat es i n

| et HSFIVI Th
gglngct?l gn process can @euﬁlqﬁl 1§ gfh%t] ?E;HI J}@ e%re%s?o ?lecgéga%t ﬁlgo(’}]c
hygronyci n sel &EL1p6i gtmeally ¢hair Gateksiancbeion) caS@nuEdécgmetﬁés)fecabn af 5T HﬁISleo
concentration %f 1':31919 by %fecn%%t?o’ﬂy@borrkgg,cﬁfcﬁﬂ%rﬁ Qilccco?clm%t(? ge Teor ,f ur t her

weeks post- el ed roporatl on can e ex
anal ysis. Tr anéﬁmﬂrtobma%cﬂm%(@%hwhlcmsenmmmdde lfearen‘cdﬁchzlbwmgtttamfecoén

chinmeric or dh, n lept

Briefly, super E%Pan% sa%%% ??gjﬁﬂlnﬁafmtgn?ﬁt?rglnéo ?eoﬁéﬂg %Aurngzéare ’added
intriplicate GmtrEtsbﬁg MDD ata7DE.1%G0.a Taes sghactaombdass oan béinfjiart aftamvo ddysman
(GAH) -1 gG F(a 2 fr. t ecific .anti kso sear

Voot crove, P, el B B eREGh &0 BridnXcAPRRE SruB SRS Flbound
pr ot ei ns arg Osceno/aame@bnbgf S0agip/nilgpfthygreydin. MESloties fypibﬁlghexﬂdiédz ﬁBRF\;geBESpost— o
contai ning O. 0 sor radi el oxi dase conj ugat e
GAH 1 gG Fc fr gﬁ gurg%ﬁapgglaﬁeeeg(par@ggtg{(@gh F‘?f’?\’ﬁf‘?oResearch Vst

G ove, PA) are addeﬂxﬂf@tdnheclmk klﬁtar(ebeﬁnv‘b fof thansedr&adlyof chineik dhhmixﬁezédx 104,
suppl emented wth the unconj u @é? ﬁgtlbod t.0 arfl nal con \r}}i@atlgn of
1.0 p.g/m). FHEVOHERSAR RS (GFRITEAPY BriSorassty hBrigfye sypprapiant sypries

ty pihC alhl y It hr eﬁaélkfeéf&’ﬁa cufiures @@ Glidedin ﬁl@ilddfelt@ ELISLAJ-:QQrdn;er ﬁl@t@io %bd(}/bht@@wﬂtﬁéo@ of
or t hophenyl ene- di ami ne 0 n
peroxide i n PES! a(ﬁ&%%cb Ifs(lﬁlg %“t'sﬁftﬁ%(ﬁ anfigo q""ﬂ?&i—?& ]?‘H“ g gb in

the dark for 3WeﬁlGibl\teEBA) TiResragrifidub@ed fof 1 §ladlopadenradnlie @ktBindd ppsteins arb0 | of
4 N

removed by washing three times with wash buffer (PBS containing 0.05% polysorbate 20).
Horseradish peroxidase (HRP) conjugated GAH-IgG, Fc fragment-specific antibodies
(Jackson ImmunoResearch, West Grove, PA) 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, Mb), 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 ul 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).
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HCl solution into each well before neasuring absorbance at 490 nmin an
automated ELI SA reader (Bio-Tek instrunents, Wnooski, VT). Bound chineric
ant i bodi ewoas@74shan determned rel ative to an irrel evant pciiigmsiosssant i body
standard (obtainable from Scotgen, Ltd., Edinburg, Scotland). -52 WD

03/ 074567 PCT/ GB03/00890 Anti bodies can be isolated fromcell culture
nmedia as follows. Transfectoma cultures are adapted to serumfree nedi um
For production of chinmeric antibody, cells are grown as a 500 m culture
inroller bottles using HSFM Cultures are centrifuged and the supernatant
filtered through a Q. ﬁ(wcro rrenbrane The filtered nmediumis passed
through a protein 189 eyisalatednyropy cell pultgry medie apffoliowsl / Fiansfectmen r esi n
is then was hed:ulerEsharadep'tedIQ s€r QLD xﬁé@iuﬂﬁeﬁnr %I’;odE@%nEH?@Bi% 95 Qﬁtﬁmé}r QQI"(%]

antibody is el uted fron%‘ colurm with O. ci ne
contai ning 10 i EHYAS CBlr‘ilge"b'PlerB“ﬁ%“SH\g |‘é\¢lt%arq1vemﬁg9dand

cont ai ning 10 phe wierdatidt Tﬂtbxﬁd (lﬁchhgﬁ a®)2 mRRG Nurlen ThE FNELH He@ilinaP Passed
determ ned fromth absoa}bg at 280/ 260 nm Peak fractions are " pool ed,

di al yzed agai ndgrosB prafe u: Gl otigmt i Bow rafe 6 1 mlgpine pmpestn isvthanh ¢ he

Centricon 30 (Mﬁblﬁdﬁvﬂh%\tﬁrﬂm/c,ohﬁﬂ‘h)volﬂb@ 02 PBS RAd ProfeBN A SRR tBEdY S eluted
det er m ned by EL A, .as b its concentration adjusted to about |

f
my/ m usi ng PBECRBHIHn ‘é@? @é% G)ly@‘l%“ﬁﬁl (L 3. q)@gﬂﬁ%dpéﬁ\ﬂ EYTAd deastions t he

sanpl e as presef VatmVere colldcted il thbed Whhthifag d 0antdrcs %Tﬁ@@g}ﬁ’%@”&n& rdginVe! |
as filings of patents cited herein are_ incorporated hei 1 ent| rety by

ref erence. The PHFERIPSdgtmingd (om} thscabserpaney ab?”@ﬂéﬂ@nc&*t Hactigns are
fol | owi ng exanmpbsel, dv&lvz@s@ 2ift ﬂ"BQV'aShQiEheféﬂhbddBr| ébﬁ&énastla@nfop@k&npl Tha fgention

is not limte to t ﬁ} g}ﬁv gl rat her includes al’'l variations that are
evi dent from t hEPEEC ﬁﬁ@% o8l Mydk elhe “BP&%F‘E@W‘ERMI determingg |bgcul ar
Cl oni ng and SeBUBSHA;as Wfoe) dﬂtxtsQBndceﬁ)ti‘atlbﬁ-ldﬁﬂQéﬂVtM aﬁé\ﬁ 1%&9& um%'/ Ry Yadilab! e
Regi ons. The VK. bt ai ned RT- PCR usi ng -4 and VK |

FOR priners a¥ idfe 115 6‘6}73_ W%“i&‘ﬁ@t%é%ddsqw ﬂlegsg@plaﬁap@qrﬁﬁm et al. (PNAS
86: 3833-3837 (1989), respectively, and cloned into pCR2.1 AT-cl oni ng

vector (Invitrogen). Miltiple . . .

All published articles and patents, as well as filings of patents cited herein are
incorporated in their entirety by reference. The invention is further described by reference
to the following examples, which are provided for illustration only. The invention is not

limited to the examples but rather includes all variations that are evident from the

teachings provided herein.

Examples

Example 1. Molecular Cloning and Sequence Elucidation for L1.1 Heavy and Light
Chain Variable Regions.

The Vk gene of mLL1 was obtained by RT-PCR using VK5°-4 and VK 1FOR
primers as described by Leung et al. 1993 and Orlandi et al. (PNAS 86:3833-3837
(1989), respectively, and cloned into pCR2.1 AT-cloning vector (Invitrogen). Multiple

clones were sequenced to eliminate possible errors resulted from PCR reaction. Majority
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cl ones were sequenced to elimnate possible errors resulted from PCR
reaction. Majority -53 WO 03/074567 PCT/ GB03/ 00890 of clones (6) contained
an i dentiwalospomssne Vi c sequence, which was desi gnat ed as PCIIGHD3NDS®0and t he
sequence is shown in Figure 1 B. Conparison with other nmouse Vk sequences
revealed LL 1 Vk is a nenber of the kappa |ight chain subclass Il. Since
RT-PCR failed to yield a full-length sequence encodi ng a nouse VH gene,

t he second cl oning approach, rapid anplification of cDNA 5 -ends (5'-RACE)
was enpl oyeficlofigsd6 hetmpringd 4 identical mDNpe YispaueaasMYueh Was desjanatedata cel | s

was anplifi by usin nj.ve I hev i ' 0gi es)
and a gene Eﬂéﬁ’?‘faf“i)ggﬁeﬂ‘é‘in e%dlé-owg HEE uﬁ%?%‘t %f"%i%&v&mﬁéﬁ‘%g%ﬁgié s to
the CH regiQpiefdes PVchloe LNe&K)s & adniber Shthe kappaligtPChuin pebiles Ibf - 650 bp

resulted from PCR was cloned into, pCR2.1 AT-cl oni ngs vect or and teiggl e

1
clones were sequinee &THECRYRleg g vighé o Ayl-length seauensF 6RLAIINE 2 BIQESS
full-1ength VH o (Fi eodi
L cecr ot he sggoglggﬁ&%g%{l &A&heraﬁg}%ﬁg&%ggn ByHRR semuerrasaek) wag- coding

and secreti e at partial coding sequence for the
CH1 domai n efplogkd. dheiadaptbioligktédcDNheprapered from Mekhytoidothaniellnwas amplified

sequence encoding the VH, iC was designated, as | L1VH Conpaki f
LLIVH vi  nOBP Rtk e et SEner (B AL IR T DTS Aed ot Sbshse
heavy chai ngyg ] a &abRttheCHA region b8fhlitine B¥avyadhaiy. Thg t he
am no acid gggﬁg%%geg?ﬁgﬁh\/ﬁﬁggﬁ C vvitth rrurrfgnlgnAb Y, neenaes in Kabat

dat abase anthajar/ACRwpegieKarabS0sbpresultsidtfram PCRwachpngddgionsRai Af-clonipg  and

Vk were identified as,.sho in Figure | t+ npari ng
the  ani no- Seer DOgUENEALtst et P TR se ERARE TBIR pREE TP
Kabat dat abag,gain@mgﬁﬁpi_ehgmwl]g s&?maé Figetiln tflanked byhthe SBRenegiofmenoddingl 1
VH and Vk were identified as shown in Fiqgure A and Brf@h?’g tlvel.};.of

Exanpl e 2 Cambsactesion signalpephde at Sread and pagiab eqshing sauenge hdo

eval uated the au o) : : UBhE VL WhichL 1)
was constr u@f%%al%nlﬁod] Eé%(f%értfev‘s%sngéﬁﬁ#ﬁgggnﬁgﬁ g&g m{e@% géﬁﬂg}@e t1igig(§fecLLin wer e
nodi fi ed t owaad&igtatedras JtIrIiVIH.i Compsdrisen oAU voth GiaRr mpuse Y isegurences

LLIVK-Pvul | and VKIFOR = Th | ting PCR product di gested with Pvul |
and Byl |1 (pRPEPAIey ! opgBerEiornaiseeRO s rogh P M el Las (Aot 8 e
Vk) and for ?99?! ﬁ@ﬁ&nB%Hr% V\tlﬁe REIR i Pag@Hence$ 8E1LDOVMeEH Or« with gagineAbwt h

. VKpBR2,

Pvul | and Bc1l I ch contai ned sane |

genes in Kabat database and following Kabat's deﬁnitlgon, the CDR regions of hLL1VH
and Vk were identified as shown in Figure 1A and B, respectively. By comparing the
amino acid sequnences of LL1VH and Vk with murine Ab V genes in Kabat database
and following Kabat's definition, the CDR regions of hLL1VH and Vk were identified as

shown in Figure 1A and B, respectively.

. Example 2 Construction of the expression vector for chimeric LL1.

To evaluated the authenticity of the cloned Fv for LL1, a chimeric LL1 (cLL1)
was constructed and expressed. The nucleotide residues 7-12 of LL1Vk were modified to
a Pvull restriction site, CAGCTG, by PCR with primers LL1VK-Pvull and VK1FOR.
The resulting PCR product was digested with Pvull and BglII (partially, due to the
presence of an internal BglII site in the VKk) and force-cloned into a pBR327-based
staging vector (digested with Pvull and Bell), VKpBR2, which contained same Ig
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54 WD 03/ 074567 PCT/ GB03/00890 pronoter, signal peptide sequence and
convenient restriction sites to facilitate in-frame |igation of the VK PCR
product awousedisey Ol andi et al., 1989 and Leung et al., PCIBAZB03/00890
LLIVK-Pvull 5" -GAT GIT CAG CTG ACC CAA ACT CCA CIC TCC-3" Simlarly, the
nucl eotide sequences at positions 10-15 and 345-351 of LLI1VH were
converted to Pstl and BstElIl, respectively, by PCRwth priners LL 1 B-1
and LL 1 F- 1. The VH PCR product was then digested with Pstl anq Bst El |
and |igated Rrﬁltnetqnssegnabaféptlds§mencwgie@mmwrsmmm Sk trefacilitate ibframd

eatri ot on S 8a of BeVIbaR ol e BRI Bk Ps Rl CRmacakel ol o0t

{Olandi, Gussow, et al. 1989 741 lid), nodified from VHpBS (Leung, S O,
Shevitz, J. LIH&K&yullni, MCGADGHT CAGCIGHRCE, CAARCT@t dentrergc-P. M ,
and Hansen, H J. (1994)). LL1B-1 5'-CAG ATC CAG CTG CAG CAG TCT GGA CCT

GAG 3' LL1F-1 5'& GGT CAG AGI CCC . TTG CCA A-3' The
sequences of bot hSlGﬁE%e:cg%méﬂ%Pt SEEeBCSAPPHHRY Wyl papd ydEhed Ingl ¥ d

shown in Fivgue eodArtadeh BII ardeSREAL i}ek‘ﬁ‘écﬁvel?,hl?y BPER rihORUG 8-] \%ré(trl gilﬁ’-k

sequences of clLLl, together with the si gna pept i de equences,
exci sed frork fhe ms9dugbwes then digested withnPstli apd BstGH and filgate&ab Patidnd

l. d.into the Xbal/BanH
cite of ' moa Hiketes VERHETL BoNRS Aol o R i EeraroPiainige daparbepide
desi gnat ed asquehte dand\lopdéhient ﬁéﬂtﬂiﬂo@rﬁi&s tdi?_@i(ljiﬁa@e in@&n@ﬁg&t‘i%éfgﬁée %{I?I:g a:c p'ozqg
it t na epti de sequences,
LLivrpBs2 bytodle (Gien \géégﬁﬁowéaﬁt;bg%%ﬁghfgé},iwiﬁg@ﬁomyVHpBSt(fa@pmgﬁzi & in
ol s SU LN Xhal, an i n ite
of cUbl Vipaaut POIRERE M CHISioR RS, WK L bR BiME i lesen. Hofai 1

ends, resul (i¥%4))in the final expression vectors, designated as cLL 1
pdHL2. Exanple 3 Transfection and expression of cLLl1 . 55 WD 03/074567

Pl CB031 008P0p. fopr oxi et &) ¥ 30 st P ABTTBTAG RS T FRALRLLEAT. S0 O

with Sall a

LL1F-1 5’-GA GAC GGT GAC CAG AGT CCC TTG GCC CCA A-3’

The sequences of both cLL1VH and Vk were confirmed by DNA Sequencing and shown
in Figure 2A and 2B, respectively.

The fragment containing the Vk sequences of cLL1, together with the signal
peptide sequences, were excised from LL1VKpBR2 by double restriction digestion with
Xbal and BamHI. The ~550 bp Vk fragments was then subcloned into the Xbal/BamHI
site of a mammalian expression vector, pdHL2. The resulting vector designated as
cLL1VkpdHL2. Similarly, the ca. 750 bp fragments containing the LL1VH, together with
the signal peptide sequences, were excised from LL1VHpBS2 by Xhol and BamHI
digestion and isolated by electrophoresis in an agarose gel. The fragment was subcloned
into the Xhol and HindIII site of cLL1VkpdHL2 with the aid of linker comparable to

both BamHI and HindIII ends, resulting in the final expression vectors, designated as
cLL1pdHL2.

Example 3 Transfection and expression of ¢LL1 .
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transfected into Sp2/0-Agl4 cells by electroporation. The transfected cells
were plated into 96-well plate for 2 days and then sel ected for MIX

resi st ancwo iSopssnat ants from col oni es surviving sel ecti @aTwGB8/00890i t or ed
for chinmeric anti body secretion by ELI SA assay. Positive cell clones were
expanded and cLL1 was purified fromcell culture supernatant by affinity
chromat ograpgy on a Protein A colum. Exanple 4 Binding activity assays. A
conpetition cell binding assay was carried out to assess the

i mrunor eact i vi t y Arrfroximately 30 pgiof eLL tpdHie was bmdrized by digestbwnsitiaSall andunt  of

' 251- | abel . (100,0 i bated w th j i lls in th
presen 2e © 01? q‘?&%ftﬁé "@8 1R 2& f‘?‘é]&n%n\é\%i ]eiegﬁ'gﬁgeq?on. \r%_‘E F’aﬁR%le‘IZi@; g%ki’iéfg P’@.te%Th e
radi oact i vi fipod%seeli platord HilysCalltBen\RecElat fBf MW&sg&a&l@é. Supeiafi@ frdy Shown

in Figure 5, cLL2 antibody exhibited conparabl e binding activity as that
of nLL 1, cénlonjesisuyivingseleationntere mopitored forechimenieantibode sersetichtey EEISA t S

fi b . etitio SS ased on. f.low tQnetry.
Briofiy usiagypbofuSERfldoRRTheL bl SR e s e el fe 1 ” one
anti body r ekajidrivataritbyaiffiity, cleémReApLy oh BPréERU toRnbound nLLl or cLL1l was

determined wth FITC | abel ed anti-nmouse Fc or anti-human Fc anti bodi es
foll owed by analysis using flow cytonetry. An ELISA conpetitive binding

mnor eact Far ppRs Wi d8Bley S6edve, PSP AL L R §oeett
menbrane fractio : 2 i,catd on. entrifugation. The. crude
nmenbrane ext ractgs eﬂreghglggétle n?}%lg%%&béﬁs c?ﬁ}iet%nqg%fo[ sred W%acgylty

cent ri f ugat obeLlalnetldtive ¢altheipatent MILL1%Agtottsamabmetiptde. > CopsleaMLBNDIO0000f t he

bi oti nyl at ed L 1. mxed with vayi n concentrations of mLL 1 or_ cLL1l was
added to th® Wﬁsr’éi‘ﬁ\ébag?fla‘f"élagﬂlcms ‘grﬂie Pio8NSS O& Yary I8 Gopesntratapredialdileorf or

1-2 h. Aft e WA UPQ forIRPh CIHY HGRAEE IS A SRRV fHeh méw%d%? -ﬁ&faft' cubat ed
for 1 h at roomtenperature. The am)lﬁ,t Sof HRP—cor?j ugat e ésl-fnrlep avel?di n

bound to t hwashing Asribowa dmHigbteolichyLantbods ¢xhibited comparblechindiyg aetixdiyrag A490

nmafter t itio bstrat.e. solution taining 4 mM

or t ho- pheny gtn%rc féfﬁ‘li’ncgnﬁ%?ﬁ§3$eo qt%lile&&]]cﬁgotﬂa& ‘%9‘5&%%2 56 WO 03/ 074567

PCT/ GB03/ 00890 Bxareplles erEoonfuedbyiymasnd & RO Bs52) Ba desi gn
y CHIE 5 BasRUASAE

for the humani zation . ) ..
cytometry. Briefly, using Raji cells as before and varying the concentration of one

antibody relative to other, as before, the amount of bound mLL1 or cLL1 was determined
with FITC-labeled anti-mouse Fc or anti-human Fc antibodies followed by analysis using
flow cytometry.

An ELISA competitive binding assay were carried out in Raji cell ﬁlembrane
coated plate to assess the immunoreactivity of cLL1 rélative to the. parent mLL1. Raji cell
membrane fraction was prepared by sonication and centrifugation. The crude membrane
extracts were coated in 96-well flat bottorhed PVC plate by centrifugation and fixed with
0.1% glutaraldehyde. Constant amount of the biotinylated mLL1 mixed with vaying
concentrations of mLL1 or cLL1 was added to the membrane coated wells and incubated
at room temperature for 1-2 h. After washing, HRP-conjugated streptavidin was added
and incubated for 1 h at room temperature. The amount of HRP-conjugated streptavidin
bound to the membrane-bound biotinylated mLL1 was revealed by reading Aagg nm after
the addition of a substrate solution containing 4 mM ortho-phenylenediamine
dihydrochloride and 0.04% H,O,.
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of LL1 nonoclonal antibody. By conparing the variable (V) region franmework
(FR) sequences of cLLl1 to that of human antibodies in the Kabat data base,
t he FRs oWwoaBlo74s6%H and Vk were found to exhibit the higreTiGRIagosde of
sequence honol ogy to that of the human antibodies, RF-TS3 VH and HF-21/28
Vk, respectively. The am no acid sequences of are provided in Figures
3A.and 3B and are conpared with the cLL 1 VH and VK sequences. Therefore,
the FRs of RF-TS3 VH and the HF-21/28 Vk and FRs were selected as the
human franmeworks onto which the CDRs for LLI VH and Vk were grafted,

rREs_;I)_ggtlvel YExa S{e@?{: seclu«?rﬁce of an) 0 ho ver, rather than that pfi ]
was
of LL1 heav nalan h" IA. A few anino acid residues in the LL 1

FRs that are clo P?)mP"HB‘géE? Xariaple @B@gwerf@nmmk @Rﬁe&ﬁquwcbﬁé@ oL Lltagbat on
th del HARSH" ecC

5: goggls 31:)355%‘ (195(&)1?&?(11%112\;%@152@‘ étgsbag%g?{%s%;landaﬁgg o?eWﬁ?gure
3B) and | 36,exkibrt thehgghestaegree Bﬁkqaglmbemmég%/ﬂd t&ﬁl@gfﬁlmamaﬁgbg&cifgﬁmﬁtsgnd
3B t mani.ze an

e oomar® PR RV ot RS e ST oI e

i dentical tgaAhel maﬁ@ézmaﬂipa&drvﬁﬁi fﬂle' %EL'l TH AR ‘Zukl g%ﬂeﬁ/d‘és Eﬂergﬁ)re HELRIGES.
The DNA and _am no aci d seaﬁences of VH an are shown 11 Figure A4A

and 4B, r espect v MK and=thg %Uggm)gé?@wvntshlesueé apthethusah vkl dhto

bed b et al
%Sgéel)s was u&%&fﬁe%&lﬁ%@%&?%{lﬁ%ﬁ%?&\6?{8&%‘% gp&\?hl é@ngélffgg FAUENCE Qfs | ng a
conbi nat i on NEWMiigweotr, golit chacthitds R TEDOsasused b RpRcathe RE-U8BHed in
Figure 5. For the ﬁ struction of the hLL1 VH donain, two | ong

ol i gonucl eofTHHEECE Rympenizetign RELL 1 hgayyrehain. \Re Figiss 3Anegk fewemino acid
synt hesi zed :QRY iPhE QTBEE WA S )ilgg@g)?ﬂl% ﬁﬁtaﬁf{&?l@&v&? &a}ln%am%l in @C‘I’L L 1

VHA sequence represents nt 20 to omal n GAGIT
GAAGAAGCCT biBedoaTiASdclne@ssaribed peRGaANAEERT of ] CRATAGR ORI GATDAL3100s

TOOACAAGED B PERGHERA retdar R, KRAGOHIAR of N (BN SRACR T 016,

TGATGACTTC AB8QFY ahd S93 of VH (Figure 3A). Figures 3A and 3B compare the human, chimeric
and humanized VH and Vk amino acid sequences. The dots indicate the residues in the
cLL1 and hLL1 that are identical to the corresponding residues in the human VH and Vk
sequences. The DNA and amino acid sequences of hL1.1VH and Vk are shown in Fi 1gure

4A and 4B, respectively.

Example 6 PCR/gene synthesis of the humanized V genes.

A modified strategy as described by Leung et al. (Leung et al., 1994) was used to
construct the designed Vk and VH genes for hLL1 using a combination of long
oligonucleotide systheses and PCR as illustrated in Figure 5. For the construction of the
hLL1 VH domain, two long oligonucleotides, hLL1VHA (176-mer) and hLL1VHB (165-
mer) were synthesized on an automated DNA synthesizer (Applied Biosystem). The

hLL1VHA sequence represents nt 20 to 195 of the hLL1VH domain:

5’- GGTCTGAGTT GAAGAAGCCT GGGGCCTCAG TGAAGGTTTC
CTGCAAGGCT TCTGGATACA CCTTCACTAA CTATGGAGTG AACTGGATAA
57



The hLL 1 VHB sequence represents the mnus strand of the hLL 1 VH domain
conplenentary to nt 173 to 337: 5' - TCCCTTGGECC CCAATAAGCA AACCAGCCTT
CGTTTTTAGROGRIASATCTT GAACAGAAAT ACACGGCAGTI GICGTCAGCC TPCAGHIIMB390
TGATCTGGAG ATATGCCGIG CTGACAGAGG TGTCCAAGGA GAAGGCAAAT CGTCCCTTGA
AGTCATCATC AAATG 3' The 3'-term nal sequences (22 nt residues) of hLL1 VHA
and B are conplenentory to each other. Under defined PCR condition,
3'-ends of hLL1 VHA and B anneal to forma short doubl e stranded DNA

f1 anked by AREAGGECEC THEAGWICGST CId G EGEAJEIGGEIGOARRANSE ErdALer ves

as a priner I Df4 f‘ﬁll: nged DNA, resulting in

a doubl e stjrxggg"' %A?gangéggd&%ﬁ?ﬁgfﬁ%qgéﬁ 0 %ﬁ?ﬁéﬁlﬁ VH. Thi s DNA was

further anplified in the presence of two short oligonucleotides, hLL 1

VHBACK and hLL 1 VHFOR to formthe full -1 engt L VH., hLL1VHBACK 5' - GTG

GTG CTG CAQ leear I HBsegurage @GSW&“M@HUW%@T% ﬁq‘tﬁi@d@a@lfs' - AAG TGG

ATC CTA T O%nggf% {HM37ATG 3" M ni mum anount of hLL 1 VHA and B
e

(det erm ne irically) was anplified in the presence of 10 | of | Ox PCR
Buf fer (500 nM KCl, 100 nM Tris.HCL buffer, pH 8.3, 15 nM wd 2), 2 gnol

(Perkin &1 ror TESRUT AR RATAACCR facedliol on Ga T ENGEReC iRy,

3 cycle of BEEROAGENAMACATGSCATT OTCEIEAGCa TPTABGCHSC TOATCTGHBAR, 58
WD 03/ 074567 PCT/ GB03/00890 annealing at 45C for 1 mi nute

and
pol ymer i zat ABATECCGTSIGRGACAGAGUESTCRAMGGAIGMECIAAAT CGECECTRGACR
reacti on copsi-st,i d ,ation at 94C for 1 mnute, annealing at 55C
for 1 m nut‘gélrgﬁ(}r%fér‘?ﬁ%?gﬁon at 72C for 1 mnute. Doubl e-stranded PCR-
anplified product for hLL1 VH was gel -purified, restriction-digested with

Pstl and BstElIl _and cloned into the conplenentary Pstl|IBstEll sites of the
heavy chain st agihtg veriagl sequansesdz2 W&Sl%ﬁ?ﬁr}r}myﬁgﬂ)@ ¥l | ength DNA

of the humgpi,z&d, o539 ¢atCaher knbefé¥ined PCR condition, 3’-ends of hLL1VHA and
B anneal to form a short double stranded DNA flanked by the rest of the long
oligonucleotides. Each annealed end serves as a primer for the transcription of the single
stranded DNA, resulting in a double strand DNA composed of the nt 20 to 337 of
hLL1VH. This DNA was further amplified in the presence of two short oligonucleotides,
hLL1VHBACK and hLL1VHFOR to form the full-length hLL1VH.

hLL1VHBACK 5’-GTG GTG CTG CAG CAA TCT GGG TCT GAG TTC AAG
AAGCC -3’

hLL1VHFOR 5’-AAG TGG ATC CTA TAA TCA TTC CTA GGA TTA ATG-
3’

Minimum amount of hLL1VHA and B (determined empirically) was amplified in
the presence of 10 pl of 10x PCR Buffer (500 mM KCl, 100 mM Tris.HCL buffer, pH
8.3, 15 mM MgCl,), 2 umol of hLL1VHBACK and hLL1VHFOR, and 2.5 units of Taq
DNA polymerase (Perkin Elmer Cetus, Norwalk, Ct). This reaction mixture was

subjected to 3 cycle of PCR reaction consisting of denaturation at 94°C for 1 minute,
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(159-ner) and hLL 1 VKB (169-ner) were synthesized as descri bed above. hLL
1 VKA and B were anplified by two short oligonucleotides hLL 1 VKBACK and
hLL 1 VKR®R 03a34sdescri bed above. The hLL1VHA sequence r epreTaGRS/0089016 t o
174 of the hLL1VH dormain. 5'-CAGICTCCAC TCTCCCTGCC CGICACCCTT GGACAGCCGG
CCTCCATCTC CTGCAGATCA AGICAGAGCC TTGTACACAG AAATGGAAAC ACCTATTTAC
ATTGGTTTCA GCAGAGGCCA GGCCAATCTC CAAGCCTCCT GATCTACACA GITTCCAAC-3' The

hLL 1 VHB sequence represents the mnus strand of the hLL 1 VH donain
conpl enent argneabngat 458 fop1 sHnyte 5ind poivoctizainn adERAEoTES nErden At fetlowed
or

doT 6 nan
TGAACTTTGA | GA CCCCAAC AT.CCTCAGCC TCCA! TGATTTTCAG .
TGTGAAATCA &f R RSO oS A T A RS A oA s fealing
GGAAACTGTG : - Bt s ° (3 CTC
Too CTo 3 465 ot P Estr R AEiaian B Sint HOfh DAl R R TG
TCG TGT CCCahgliédbrodads fohLI3! VIidavas fal-purified, RERicuioodligestedfwith Petll dnd\BstBHr e
restriction-digested with Pvtel | and E%I I I} .and Ctlgetned into the,
conpl enent aPyd GonRd Bk the pmplementary, Bstl/Bsikll ifesiof ¢ Yhghaig, 28188 VeiRh BRo.
The final expf ion vector hLL1pdHL2 was constructed by sequencially

subcl oni ng thé) al -BamH and Xhol /BanH fragnents of hLL 1 Vk and VH,
respectivel y, i nFor qoisiracting the 8k lemgh DN vf thethumapized VkTsegnerfcedililoV KA

expressi on bi ndi L assays for hLL1 . The.nethods

expr essi on -wﬂa@@@ﬁ’?‘ﬁ {légé’%?g gregsypthiyized d5.describe 8 & h%gi\c%’ébed f or
cLL 1. An Ehﬁ@ﬁ\v@@ér%biiﬁéd/gy Bidglionblpsaadestides HLBAVK B2CK af@ KDL BVEFOR r act
coated plate was devel oped to assess the imunoreactivity of hLL 1. Raj i

cel | nenbr apeddserbad ahavewas prepared by sonication and centrifugation. The
crude nenbrane extracts were coated

The hLL1VHA sequence represents nt 16 to 174 of the hLL1VH domain.

5°-CAGTCTCCAC TCTCCCTGCC CGTCACCCTT GGACAGCCGG CCTCCATCTC
CTGCAGATCA AGTCAGAGCC TTGTACACAG AAATGGAAAC ACCTATTTAC
ATTGGTTTCA GCAGAGGCCA GGCCAATCTC CAAGGCTCCT GATCTACACA
GTTTCCAAC-3’ -

The hLL1VHB sequence represents the minus strand of the hLL1VH domain
complementary to nt 153 to 321.

5’-TGTCCCAGCA CCGAACGTGG GAGGAACATG TGAACTTTGA
GAGCAGAAAT AAACCCCAAC ATCCTCAGCC TCCACCCTGC TGATTTTCAG
TGTGAAATCA GTGCCTGACC CACTGCCGCT GAATCTGTCT GGGACCCCAG
AAAATCGGTT GGAAACTGTG TAGATCAGG-3’

hLL1VKBACK 5’- GAT GTT CAG CTG ACT CAG TCT CCA CTC TCC CTG-
3 b4
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in 96-well flat bottonmed PVC plate by centrifugation and fixed with 0.1 %
gl ut aral dehyde. Constant anount of the biotinylated niLLI m xed with vaying
concent r awDea®74567 nLL1 or cLL1 was added to the menbranePcoaiBed/oosbl s and
i ncubated at roomtenperature for 1-2 h. After washi ng, HRP-conjugated
streptavidin was added and incubated for 1 h at room tenperature. The
anount of HRP-conjugated streptavidin bound to the nmenbrane-bound
biotinylated nLL 1 was reveal ed by readi ng A490 nm after the addition of a
substrate MdINKBARcont ai hir Ayl BABABGIKoCARE RS CeHadiChk ACG@AGFaBE¢n 6 i de
and 0. 04% H202. As shown by the conpetition assays in Figure 6, nLL 1 and
cLL 1 anti bodies exhibite simlar binding activities. Likew se, the
conpetition assays in Figure 7, hLLI and cLLlI antibodies exhibited simlar

bi nding activities Exanmple 8 Internalizatjon of hLL1 Standard. agtibod
processi ng assayO wdd Q%p@ga?ta rélI{Lﬁqu WErE FeRLp o I%Wtein?ﬂ“h ?ﬁ.—’)‘lﬂiﬁﬂ i sm

of hLUI in Raiiy bl B Eeiso A0 WBER siagsigbat ed i n
o or 1 BRI afifblofied IR ?'E%S%éﬁeéﬁt#%ggfzgm SO WRAR stapfits03 (107

cpn) for 1 vectir, GEpBR20BhO A @XpRSioroB8BirddddpdHR2 ovasTondrsteddyt he

specificity of Ab, binding, co I 1/ | ize ,

radi oact i vi %eﬁlu%lfll?féﬂg‘i}ﬂ’%n&@?e%agfgﬂ%q ?‘P‘%&%@&%ﬁ%ﬁr&g% iE‘IELla\rQ((:I"’u\}\fiit hout
excess  unl gfel&ebofRelyaintd PHILE NERBB dbaRe. of 100 gg/m ). After the

bi ndi ng i ncubation, unbound radioactivity was rempved by washing. The

specificity controls were counted. In all experinents, the binding of
radioactivity to cells was at |east 90% bl ocked by the unlabel ed Ab. The
cel | s wer e Exmampleds Txpnsfeetipn, exppession and binding ae ASSaYS 1ar dbddged in a

24-wel | plate with 1.5 nl/well. Sanples of 1.5 nl were saved for

radi oactivity dBteemethndg foorxpressiarhandehinding a¢tiviityiagsayy fordidd ¥grmsamaaspl at e
was i ncubated i,n i ncubator. At 3, 24, 48, and 72 h, the cells were
col l ected & S?%tfefign%‘? |ls were resuspended by repeated pipetting and

transferred to C&ﬂEMd;Atcuﬂﬁst.itix}mﬁn&&ﬁg hssapsinpiRagtcel manehrang éxtaetcoatedh 1 nd
fresh culture nedium_ which was added to the initLi al _cell sgl%g)ens' on
col | ect ed. Diate wasisevelarediiesssesy thgdmmmuppreaetivityrPilldoBak gelhmgmbrane frction

supernat ant, JaseSateby %%{%a_%hgg& béiflrifbH6,0 THeRFudchahbraHPEkRIARL cBiMd

counted for oac was a as carrier protein to a fina
concent r at i ia96eiell flatthottoined PVC platd by ceatrifpgaivngint dtxed withth1% ghitaraidebydel 10%
(W) trie hfllc())nrs?a%% g.rtnioﬁnt%%iﬂ?e tgigtlcl'%)létedA ];nt[faﬂl mixed with vaying concentrations of mLL1 or

cLL1 was added to the membrane coated wells and incubated at room temperature for 1-2

h. After washing, HRP-conjugated streptavidin was added and incubated for 1 h at room

temperature. The amount of HRP-conjugated streptavidin bound to the membrane-bound

biotinylated mLL1 was revealed by reading A4go nm after the addition of a substrate

solution containing 4 mM ortho-phenylenediamine dihydrochloride and 0.04% H,O,. As

shown by the competition assays in Figure 6, mLL1 and cLL1 antibodies exhibited

similar binding activities. Likewise, the competition assays in Figure 7, hLL1 and cLL1

antibodies exhibited similar binding activities

Example 8 Internalization of hLL1

Standard antibody processing assay was used to evaluate the internalization and
metabolism of hLL1 in Raji cells (Hansen et al., 1996). Cells ( 107) were incubated in 1

ml of tissue culture medium containing '*’I-labeled hLL1 or LL1 (107 cpm) for 1 h at
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i ncubation for 30 min at 4C and centrifugation for 15 mn at 5000 xg, the
supernatant was discarded and the precipitated protein was counted for
radi oact i wiotog/074862  r adi ol abel ed protein that was not pre®cgidrRBausdy TCA
was consi dered degraded, and precipitated radioactive protein was
considered intact. The cell pellet was counted for the radioactivity
remaining in the cells after being washed. Radioactivity in each fraction

was expressed as a percentage of that initially d. As shown in Figure
8A, hLL 1 sBdWado enpyre therspeeifrity pfnf\érbﬁ&im&iCﬁ@r%afb@iBMlPélz gillsr as

murine LL1 af L (gagg 8?&% &’gdimi?ﬁ%ggb;e@ﬁ in Q\terﬁﬂﬂgriﬁfe’n{ ithlan8 withbliPSlced! | Of

the bound r y Was olirzed and released 1nto the supernatant

within 3 h. yflabéed abrw Ralf@ataitratibaof WG ag/oflnAifter Hiedrimdihg micobatidins yuntsavod as

anti-CD22 and _anti-CD 19 (Hanls)en et, al., 1994Q). Th ?tudi esH%g ?timhlﬂe?lrl y tinme
poi nts confadieastivithwasiemqvad by Mseiag; Thy paei{iEth comfolsVere congrery ‘2l Most

catabolism i I4; bal{Yal a5 htQbdse 9BRblodied Bplige 9
Cyt ot oxi ci té\ﬁg lﬁﬁﬂgfl%ﬁggﬂgg%g%ﬂﬁg%&%%%g/ 00890S The c():yt othxi c effect

of hLL1 wasuslabglad Ad. The dells nare thien msuspeaded i 101m] of freghimegdinmand dispensga

| ynphoma cel |l |ine at .antj - Nl Fc agnent s . fia AQ.(.a- hFc)
was used as!tt ‘h%*(‘f‘fegspﬁ? m(tgﬂi @?Mfgﬁﬁmg S8f_['$ ngr%erés%\{%ﬁg% riaglr(r’oé%gégll gG Fc
specific Af t@ﬂ?iﬁﬁﬁan, WARhUSRGhé BfitidTlylbokind 2pin. TRSpiRej WaTiattstatenans@ded at
day 0 in 1 rr? 0 culture mediumcontaining 5 g/m of a LL1 Ab and 50 gg/m
of the appr opubatve Atdr ok 48 ands?2 h, thecellsivrse sollsctadsdpllamy GRIBBICE cel | s were

counted daily for .3, ,days. . i | : t r mal
ai 1 cel I'o. Teermnge eBeqhinRRE ottt fio dppibiubet Fhe RHIDERG fpeltyy
at the end Qlrd fnsed withyl. mOakdhscultueamediumi, thich wasoslded rokthe initidlaoel, a LL | Ab
alone, or a LL I _Ab with_an unconparabl e crosslinker . g. L.1_.and oat
anti - mouse sww&ﬁ@ﬁs@ﬁ&%ﬁeg@??%mﬁhﬁ%‘i ?%38:%&5?@(?1‘3 8?!‘? hg}lr?gl _Raj |g
cells.  Hovgyghyad GATRABRIIRBIAed {dord oY (N Supbiit) bEEohtnepRR! 1 C AD

ef fectivel y caused >40% reduction in cell "viability in one day
and al nost tadicacticiet. BSdewahadded as cataigs profiie ted finatdoneantration pf Hioland thens

ble with that of .mL1. LL 1. Simlar. . | d wh
comar able A\ ot Oy B0 Skeby DAL bk 408 LRy opye vher
anot her i nt g{-0BAtiol fHO30NRin 41482 and REMERIgaE6N 81t 1I5-hiE2R 5000 xg, Ehesperasaitt S

denmonstrated that the cytotoxicity effect of hLLI on |ynphong cell lines is
speci fi cal | yas discarded and the precipitated protein waslcounted for radioactivity. The

A

radiolabeled protein that was not precipitated by TCA was considered degraded, and
precipitated radioactive protein was considered intact. The cell pellet was counted for the
radioéctivity remaining in the cells after being washed. Radioactivity in each fraction was
expressed as a percentage of that initially bound. As shown in Figure 8A, hLL1 showed
similar rapid internalizing and catabolic manner as murine LL1 after bound to the surface
of Raji cells, i.e. almost all of the bound radioactivity was catabolized and released into
the supernatant within 3 h. This is much faster than with other internalizing Abs, such as
anti-CD22 and anti-CD19 (Hansen et al., 1996). The studies with early time points
confirmed the similar processing patterns of hLL1 and mLL1. Most catabolism was

accomplished within one hour (Figure 8B).

Example 9 Cytotoxicity of hLL1
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dependent on crosslinking of the Ab on cell surface. 62 WO 03/ 074567

PCT/ GB03/ 00890 What is clainmed: 1. A humani zed, human or chineric

ant i - CD74wersiobsdy or fragnment thereof. 2. The humani zed PamtdBoGDISHY

nonocl onal anti body (mAb) or fragnent thereof of claim1 conprising CDRs
of a light chain variable region of a nurine anti-CD74 mAb, that conprises
CDRI conprising an am no acid sequence RSSQSLVHRNGNTYLH, CDR2 conpri sing
an am no acid sequence TVSNRFS, and CDR3 conprising an am no acid sequence
SQSSHVPPT, 3. Thelhewntntoxie dffeettof hEDT avaseomphmed avithethati dfonlyL band elagIRIR aji

humani zed mf pRATEBAPaREs CoheS goebiniifupriell e Tapmensec ool o
murine anti -HEbY ¢adified b BR! cr6RIRKdrEShIGD RAnd &}%&?oﬁgﬁﬂwmea

sequence NYGVN, CDR2 conprising an am no aci ence
and CDR3 comdr (csinkg) was usedrfor méLd. § @JOERaj celBRGBIEAIEAYL ddl: 0 A hireni zed

oy i st g 1SN T SEVGREIEN HEGat 2l ASEROHLHEBhoE ths anpropriate |
conpl enent arctdsylinkde e HufibRgs dreekhPaR] SRR s%erwfw{!gg@d aélhit %F%ﬁ%{i L 1) and

1
the framework (FR)_regions of a human anti body, rern e I'rght “chain
vari abl e r eghown sfFigaie®, Ahetothlzauntennf noromp Rag eellsGhEsaset 435 fold v 3 dbgs and

vari abl e regL®p: Qf: L i - CD74 . t hat ri ses . 1 conpri sing
an ani no ac ?%‘?2‘83{5“ n%egﬂﬁm%%ﬂﬁ?b%gay' égfﬁg?rf’%’ieﬁd‘“ﬁ%@?mgci d
sequence TVSNRES LENAbGRIZ, 604DL1 AU gitRan aﬁédﬁ@aﬁﬁl@cro%ﬁk&n&? REEPENEPT.
and wherein the heavy chain variable region of said humanize mAb

conpri ses CBR&E agf-moyse efy Fe specific Ab). avare indistingwiskablefromrmoneakbiaji calls74 mAb,

that conpriggs 1 S] 1. O ' uenc. GV, .

conpri sing an ayﬂ%&orﬁ%ﬁ%@%ﬁ%@fg @%ﬁ&g l%glr}gb %VEE 3PS ng
an am no accell deatiuendos reSREONEAGEIAViabBity Thenehlayand abebst fithl-eDddathi 301
fragnent there ht and heavy chain

of, of ..cl.ai m 4, ein said FRs of the | \
variabl e ref#n heo‘?ff?ameﬁﬁ%%{ewa%ﬁ?fp%eﬁ)e %%P‘i@é ngyLI_gw@;b@{Lleﬁgnﬁaﬁ no
aci d substi feghigdwére OBy ACWRAT DESARBLE Rereh3ed fige@16). "Nb sBéh Rt was
observed with another internalizing Ab, hLL2, (humanized anti-CD22 Ab). These results
demonstrated that the cytotoxicity effect of hLL1 on lymphoma cell lines is specifically

dependent on crosslinking of the Ab on cell surface.
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63 WD 03/ 074567 PCT/ GB03/ 00890 6. The humani zed anti-CD74 mAb or fragnent
thereof of claim5, wherein said amno acid fromsaid nuine mAb is

sel ect ed Woa3ior4se7 gr oup consi sting of ami no acid residuePZT/GB03408946, 87
and 100 of the nmurine light chain variable region of the cLL 1°'Vk sequence
of Fig. 3B, and amno acid residues 5, 37, 38, 46, 68, 91 and 93 of the
muri ne heavy chain variable region of the cLL1 VH sequence of Fig. 3A T.
The humani zed anti-CD74 mAb or fragnment thereof of claim4, wherein said
mAb or fragment Wherieokimedpri ses a heavy chain variable region of Fig. 4A
and a light chain variable region of Fig. 4B. 8. The humani zed anti-CD74
mAb or fragnent there rein_ said

f f .cl f
fragment thereofl-furt w%e@%ﬁbﬁrggngrqh?@%c%Qé@%ﬂ%pﬁﬁmgﬁbﬁr egi on

of a human anti body or a portion thereof. 9. The humani zed anti-CD74 mAb or

fragment thereofy of arpe RGNnREd QﬁtﬂClﬁ?&no&cldﬂ&?&tﬁib@%%ghﬂbmlﬁa eht tReresnt
thereof is a humanized |gd. 10. The chinmeric anti- m)nocl onal

anti body, (afslgjmdrcompaiging (DRstcfeight chain Yﬂr@bhmrqglom@fmmu@m@uaﬁ 74mAbshai n

variable r |on npr|3|ng
an am no agﬁ %‘%%%%%Hﬁl@%wdm onpr 5| ng an am no acid
sequence T\(IRESompriing IpRAniao agid issjuegcelV SINRAS, and (RS esthiprisirg Sn@aShyPPT.

11. The chingeric anti-CDr74 nonocl onal antibody or fragnent thereof of claim
1, conpri sidly %aweseyQREREVENar i abl e region of a nurine anti-CD74 mAb, that
conprises CDRl conprising an amino acid sequence NYGYN, CDR2 conprising an

am no acid _sequence eNENbEEET HBDHem AL o R SR i3] gnt%r@amo aci d
sequence SRGKNEAWFAY. 12. The chineric anti-CDr4 (¢CD74) nonocl onal

anti body, (cteidn)l, wmpmawthﬂheawmbmawanaﬁle wigainmf $did huma;mzcckmﬁ@ thatgbmpeised

heavy chai riabl e on i SI | e a et erm n
regi ons (C&g]?s%éabl}f e}?‘]fﬂe %YWEF%?%O uﬁﬂ%gft @9%‘%&5&5‘?& OTRPIRSCS Z)Sﬁlons of
a murine arebingﬁang 4n BhoaRl sefientd BIVIGANACDRE \YmpHSihg a® 4mo 205/ s8 by’
PCT/ GB03/ 0089 . ) i
WINPNTGEPTFDDDFKG, and CDR3 comprising an amino acid sequence

SRGKNEAWFAY.

4, A humanized anti-CD 74 monoclonal antibody (mAb) or fragment thereof of
claim 1, comprising light and heavy chain variable regions comprising complementarity-
determining regions (CDRs) of murine anti-CD74 (mLL1) and the framework (FR) regions]
of a human antibody, wherein the light chain variable region of said humanized mAb
comprises CDRs of a light chain variable region of a murine anti-CD74 mAb, that
comprises CDR1 comprising an amino acid sequence RSSQSLVHRNGNTYLH, CDR2
comprising an amino acid sequence TVSNRFS, and CDR3 comprising an amino acid
sequence SQSSHVPPT, and wherein the heavy chain variable region of said humanized
mADb comprises CDRs of a heavy chain variable region of a murine anti-CD74 mAb, that
comprises CDR1 comprising an amino acid sequence NYGVN, CDR2 comprising an amino
acid sequence WINPNTGEPTFDDDFKG, and CDR3 comprising an amino acid sequence
SRGKNEAWFAY.

5. The humanized anti-CD74 mAb or fragment thereof of claim 4, wherein said
FRs of the light and heavy chain variable regions of said humanized antibody comprise at

least one amino acid substituted from said corresponding FRs of said murine mAb.
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constant regions of a human anti body, wherein the |light chain variable
region of said chinmeric mAb conprises CDRs of a |light chain variable

regi on ofweoswrisae anti-CD74 mAb, that conprises CDRL compmiGBoagosan ani no
aci d sequence RSSQSLVHRNGNTYLH, CDR2 conprising an am no acid sequence
TVSNRFS, and CDR3 conprising an ami no acid sequence SQSSHVPPT, and wherein
the heavy chain variable region of said chineric mAb conprises CDRs of a

heavy chain varl abl e regl on of a rrurl ne anti-CD74 onpri ses. CDR1
conprising an anfno adhgh@eiiesdastipRINRACHRS™ %?#@Q%Sn erein spig

sequence T W hGhimeRueEnce
SRG(NEA\/\FAY‘J’EIE%%QE I mgﬁg%%@l&% ﬂj?%r&%ecﬁ?h?hgrqgof of g{}a aim 12,
wher ei n sai gbsidmndD, 31r4 16 aRgrmdlﬂO(l bfthe ofurine highticheis varldttéaxcglommfltlw olddiVibl e
regi on of Fig. 2A [ cha n var [ f Fig..2B. 14. The
chineric an$qqueRse4 %ﬂﬁg m‘%@gﬁﬁ‘é?ﬁl feﬁl?ru%f% 3%?‘31’%?@“%?%%%%8 mAb
or fragment hé l@?cﬁ@f) vhﬁalﬁe &Efoﬁ%fﬂﬁ cLOBVH sleéuen-w@fpignm anti-CD74 (huCDr74)
nonocl onal antft bo r fragment thereof of claiml, conprising a

i ght chain varlable reg| on of the human anti-CD74 mAb that co rlses CDR1
conprising an an¥no aﬁdh@wu@d@étlwm@@%mmermc@%ﬂr Vhergig said

amno acid s e TV, ence
SQSSHVPPT. D oF ACg Sfl”?’%%# %iﬁeu%% ?r%%glcﬁargﬁgﬂ% |%§<'§'gd %ﬁ

f ragment t&}@ﬁ@ﬁinabfereglanﬁiﬂlg 4mnpri sing a heavy chain variable region of
said human mAb that conpri ses CDRs of a heavy chain variable region of a

ti-CD74 mAb, _t hat
Z‘e‘QLEﬁCZ”N'YGVN Boro ThABHTATARY i CLATAD 4% FHCDER BEE AR RBE R G
and CDR3 oMy, ?Qmamfrf?agﬁfehﬂth&%flﬁﬂﬁ% coﬁmfﬂwmﬁea Thtdin BoKERAR

anti - CD74 ( nonocl onal” anti body (mAb) or fragnent thereof of claim
1, conpri S|nglmméalhugianaetmdheaa'pomhaﬂwr%rl abl e and constant regions of a
human anti body, wherein said huCD74 CDRs of the l|ight chain variable region

of the 65 VO 03/ 474563 P GBS/, 00836, AR £kl A URlng GIFYE s SDF1

conprising an a equence
8, wherein said mAb or fragment thereof is a humanized IgG1.

10.  The chimeric anti-CD74 (cCD74) monoclonal antibody, (mAb) or fragment
thereof of claim 1, comprising a light chain variable region of a murine anti-CD74 mAb,
that comprises CDR1 comprising an amino acid sequence RSSQSLVHRNGNTYLH,
CDR2 comprising an amino acid sequence TVSNRFS, and CDR3 comprising an amino

acid sequence SQSSHVPPT.

11.  The chimeric anti-CD74 monoclonal antibody or fragment thereof of claim
1, comprising a heavy chain variable region of a murine anti-CD74 mAb, that comprises
CDR1 comprising an amino acid sequence NYGVN, CDR2 comprising an amino acid
sequence WINPNTGEPTFDDDFKG, and CDR3 comprising an amino acid sequence
SRGKNEAWFAY.

12. The chimeric anti-CD74 (¢cCD74) monoclonal antibody, (mAb) or fragment
thereof of claim 11, comprising light and heavy chain variable regions comprising
complementarity-determining regions (CDRs) of a murine anti-CD74 mAb and the
framework (FR) regions of a murine anti-CD 74 mAb and the light and heavy chain
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RSSQSLVHRNGNTYLH, CDR2 conprising an am no acid sequence TVSNRFS, and CDR3
conprising an am no acid sequence SQSSHVPPT, and wherein the heavy chain
vari abl e wegBomsef sai d human mAb conpri ses CDRs of a heawgTaltmimossari abl e
region of a nurine anti-CD74 mAb, that conprises CDRI conprising an am no
acid sequence NYGVN, CDR2 conprising an am no acid sequence
W NPNTGEPTFDDDFKG, and CDR3 conprising an am no acid sequence SRGKNEAWFAY.
18. The hunan anti-CD74 mAb or fragnent thereqf of claim 17, erein said
D or f r agiRBNAYEEIPEAT 4 RumanantikeS) asreingbe light qipia fariablk segibn of saif
humani zed a&%m’ =S hAbBOMpRSes! @@@qﬁr ehAR{arfdble 28¥n BNEnRtinShit|-0B74- 18,

at Teast onepogest(%e 0 I(IJ%I\-IA!il egin i

conpri si ng ng properties: (a) the binding of
sai d mAb ormAbaihatsomprises GOR 1 tompiidingan amipb acidsdquebse RESQBEL YHBNGNTYLH,

fragnent th f specific for 74: (b i aqgnment. thereof is
T i oGBS cambriting i i sl r e TR RISk BB g HRgTRP
fragment thege Pﬁéﬂael SORSIAIPIL 85 $ha@binf hea0 ¢ thein vatiablatgiof uf $aid ehilego

cross-linked w goat_antisera reactive with the Fc of of a nurine |Igd

mAb. 20. A méabwempusesiGhReofgrhenvehain eatiableregioneia muanemti-CRAHEHID, thbr eof

any one of_ cl ai ms~dr : I i Cﬁh@ ' - am@, or
a fusion cocf?ﬁplrﬁ%%a%ll}i ?Pﬁn\é\ﬁﬁﬁ éplg?“iﬂg raEigllas?&feﬂ%e F?g t ’%}%ﬁ%gg Sé%%s of the
F(ab') 2, Fahid &gidhce WINPNEGEPTHBDBFKG, aad GDR3agmpriting andsitoacid3equerzé. The
human, chineric or humani zed anti-CD74 MAb or fragment thereof of claim

20, wher ei SRGKNEAWFAY-protein is multivalent, or nultivalent and
mul tispecific. 66 WO 03/074567 PCT/ GB03/00890 22. A human, chineric or

humani zed anti - G374 mM\QnOfierfcr AGOEDY4 WY 8P fragivnt tRGIEIAIF Fdifdl 16 wiedeln said
wherein the constant regions of the 1gG 1 are replaced with human constant

regi ons of thAhem frag@eat therpGB coropridey @eapy chain ryariabie regiami ofdig72A madoclighial

anti body or .fra t _thereqf onprising CDRs of a light chain variable
regi on of éhﬁﬁr‘%ﬁgﬂﬁﬁﬁglqﬁg'&, that conprises CDRI conprising an anino
aci d sequence RSSQSLVHRNGNTYLH, CDR2 conpri sing an am no :

14.  The chimeric anti-CD74 mADb or fragment thereof of claim 12, wherein said

mADb or fragment thereof is a chimeric IgG1.

15.  The human anti-CD74 (huCD74) monoclonal antibody (mAb) or fragment
thereof of claim 1, comprising a light chain variable region of the human anti-CD74 mAb
that comprises CDR1 comprising an amino acid sequence RSSQSLVHRNGNTYLH,
CDR2 comprising an amino acid sequence TVSNRFS, and CDR3 comprising an amino

acid sequence SQSSHVPPT.

16.  The human anti-CD74 (huCD74) monoclonal antibody (mAb) or fragment
thereof of claim 1, comprising a heavy chain variable region of said human mAb that
comprises CDRs of a heavy chain variable region of a murine anti-CD74 mAb, that
comprises CDR1 comprising an amino acid sequence NYGVN, CDR2 comprising an amino
acid sequence WINPNTGEPTFDDDFKG, and CDR3 comprising an amino acid sequence
SRGKNEAWFAY.

17. The human anti-CD74 (huCD74) monoclonal antibody (mAb) or fragment
thereof of claim 1, comprising the light and heavy chain variable and constant regions of a

human antibody, wherein said huCD74 CDRs of the light chain variable region of the
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aci d sequence TVSNRFS, and CDR3 conprising an am no acid sequence
SQSSHVPPT, 24. A nurine anti-CD74 nonocl onal antibody or fragnent thereof,
conpri si 'yO 0BDRS6Df a heavy chain variable regi on of a nmuPCR&GRIBNISICD4
mAb, that conprises CDRI conprising an am no acid sequence NYGVN, CDR2
conprising an am no acid sequence W NPNTGEPTFDDDFKG, and CDR3 conpri si ng
an am no aci d sequence SRGKNEAWFAY. 25. A nurine anti-CD 74 nonocl onal
anti body or fragment thereof conprising conplenentarity-determn ning

regi ons ( ChRsjanghtiteRT4aARrompusss A DI eomprisifgpn gHaino asid SeAMSRSE (FR) regi ons
of a nmurin b pad L ot ' ISRINFS gi on of
said nuri ng{%élé\g%ﬁﬂg%?bgy%@ﬁggﬂ Q[gn amrh%gcggg?%cggygence’a&ﬁ
RSSQSL VHRN@DRE compiie anaminoatidgequenc$ QSSIVPHT sanduwerersin ThédieiShaind  CDR3
conprising an am ng acjd sequence, SQSSHVPPT, and wherein the heavy chain
vari abl e r eriable srgianpiFait maa ma corBpRses Qg’%“s(%mhe% ns‘iaﬁgblaﬁegégﬁ‘%% aci d

sequence i 74 Y, {d i (W P SIRGR TFDDDFKG,
and CDR3 ’glg‘r%/% si ng yr:l am"H%{%@‘Bgiggggggﬁ%%%%WA{a%%@gﬁmi body

f usi on pr otNYGVRQIGDR2 comprising anaminw aad Fagienaer WRSBNEGEP TFR®DEbG,.sandr
fragments t of of. .any one of..clains Js 7. AR, anti body fusion protein
conpri si ng @ﬁégﬁ?m%§1%gé/@?“%ﬁcﬁéﬁq‘?nﬁ?g}%ﬁm%’ fragments thereof of
any one of clainms 1-26, and one or nore Fvs or Fab's from antibodies

specific for a tigror Tl hunimrseICHIEdhAbSr famant@fdofftiai N7, Wherdi®said
03/ 074567 PCT/ GB03/00890 28. The anti body fusion protein of claim 27,

wher ei n saimAberfrgmentitharegfiies hyman lgBilect ed from a B-cel | |ineage antigen.
29. The anti body fusion protein of claim28, wherein said tunor cell marker

is an antigen i 59116(15 ﬁﬁnféh%xri&%rﬂﬁﬂ#ﬁgftg'&ﬁﬁ-?lbwb drifrabthenfiHi o BEl

CD22. 30. The anti bo usion protein o im2/7/, wherein said tunor cell

marker is amy oantbof glaims $-18ptmupristhy atdenst ore afitheifolioving propegiesit HLA- DR,
CD30, CD33, CD52 MUCL and TAC. 31. An inmunoconjugate conj ugate,

conprising an anti bOd@CO ggg{&t&gﬂ&‘t@sg@p{é&)%g]fr%é%{gﬁtatﬁéref?f‘t% B3¢ blobRY TN

t hereof or antibody f{sion
by an antibody of fragment thereof specific for CD74;

(b) said mAb or fragment thereof is internalized by Raji lymphoma

cells in culture; and

(c) said mAb or fragment thereof induces apoptosis of Raji cells in
cell culture when cross-linked with goat antisera reactive with the Fc of of a murine IgG1

mAb.

20. A human, chimeric or humanized anti-CD74 mAb or fragment thereof any
one of claims 1-19, wherein the fragment is F(ab’),, Fab, scFv, Fv, or a fusion construct
utilizing part or all the light and heavy chains of the F(ab’),, Fab, scFv,or Fv, and wherein
said fragment binds to CD74.

21.  The human, chimeric or humanized anti-CD74 MAb or fragment thereof

of claim 20, wherein said fusion protein is multivalent, or multivalent and multispecific.
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one of clainms 1-30, that binds to CD74, wherein said anti body conponent is
linked to a diagnostic or therapeutic agent 32. A nethod for treating a
di sease owodiBmotsder conprising admnistering to a subjecteca/aBoanegyeut i c
conposition conprising a pharmaceutically acceptable carrier and at | east
one mAb or fragnent thereof or antibody fusion protein thereof or an

i mmunoconj ugat e of any one of claims 1-31. 33. The nethod of claim 32,
wherein said di sease or disorder is a CD74 expre55| ng mal i gnancy. 34. The
met hod of cl ai mm whdmaian, @amndps@asmzﬁd atisoP i rdeaganent thstrof ame

group consi sti sregul at i.on i sease,
organ graf ?ner(g% 3&1 nﬁgm&}&‘% L e S&t%@%éﬁgag@?@&@hﬁﬁﬁ@ﬁmd of
cl aim 33, M&gﬁhﬁegﬁgomﬁﬂa@m@sww@azgnancy is selected fromthe

group consisting of a solid tunor, non-Hodgkin's |ynphona, Hodgk| n's
| ynphoma, mul tiple nyel ona, another B-cell ITB.[I ng{né and a

mal i gnancy. 36. Zhe nétfﬁé‘ule@fltthI&MﬁI@BOCle’é?@mﬁ’ ¥ gpet @qqgﬁ&orqusmg

sel ected fr t h NS fgona.
35 Vo o3 0YBES SFeBZHBRSREBNEIYDR I ulif AR QTP b hRRRPALA CTRE O
car ci noma i songfiskgtaddniin®aid mugmmsmwmmamdrua CRR2 tomprisingwraminp ung
carcinoma, intestinal omach . carci nona. and nel . The
met hod for acidgpapsnged (ﬁl\b&ag @n%FDR%§8F@EFIn5?n B ACE S CAUHIET §§§§E‘;{.P?%B cel
mal i gnany is selected fromthe group consisting of non-Hodgkins |ynphoma,
Hodkgi n's | ynphoyi, i AdQkfRtanfiDE @bnddidnel dntibydypidragsentigicos; sonipriding ns of

B-cell |ynphomas, chronic |ynphatic | eukem as, acute |ynphatic | %ﬁﬁé{jn
and mul ti pl @DRsp'éa beayy cBon vaableegios @f p Hruring éﬁ‘h%"‘afnﬁbs@ﬁsc@m&“sedl er

any one of clains 32-38 (RaT=Ty ML body
fusion pr ot EIMP r’tSW@rag@Pu Osac\gé;rgﬁ ‘?’&eﬁ*‘?} Hﬁgven us gt‘“‘ |n0te$:gdrru léul arly at

a dose of ZQHNP&QGE’TFDDEFKGI’@MREdommsmg apdming aciddegease or di sor der

of any one of clains 32-38,
SRGKNEAWFAY.

25. A murine anti-CD 74 monoclonal antibody or fragment thereof comprising
complementarity-determining regions (CDRs) of murine anti-CD74 (mLL1) and the
framework (FR) regions of a murine anti-CD74 antibody, wherein the light chain variable
region of said murine mAb comprises CDR1 comprising an amino acid sequence
RSSQSLVHRNGNTYLH, CDR2 comprising an amino acid sequence TVSNRFS, and
CDR3 comprising an amino acid sequence SQSSHVPPT, and wherein the heavy chain
variable region of said murine mAb comprises CDR1 comprising an amino acid sequence
NYGVN, CDR2 comprising an amino acid sequence WINPNTGEPTFDDDFKG, and
CDR3 comprising an amino acid sequence SRGKNEAWFAY.

26.  An antibody fusion protein comprising four or more Fvs, or Fab’s of the

mADbs or fragments thereof of any one of claims 1-25.

27.  An antibody fusion protein comprising one or more Fvs, or Fab’s of the
mAbs or fragments thereof of any one of claims 1-26, and one or more Fvs or Fab’s from

antibodies specific for a tumor cell marker that is not a CD74 antigen.
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further conprising adm nistering at | east one therapeutic or diagnostic
agent. 41. The nethod for treating a di sease or disorder of claim40,
wher ei n swiod3/0mAk7 or fragment thereof is adm nistered bef ®C&/GRIGNISIY Or
after the admnistration of at |east one therapeutic agent. 42. The net hod
for treating a disease or disorder of claim4l, wherein said therapeutic
agent is selected fromthe group consisting of an antibody, an

i mmunonodul ator, a hornone, a cytotoxic agent, enzyne, and an apti body

conj ugated to at 28 | eabhe @RibodyfHsinsrRsetaineat a2 WhRTFaD paid turgas setanarkesispne

cytotoxic fﬁﬂ% | eotide, or a conbination thereof. 43.
The net hod ﬁe@%ed rea ??}%Q%F gase ﬁ di sorder of claim42, wherein said

cytotoxic agent is adrug or toxin. 44. The nethod of claim42, wherein
sai d i munonodul 2. or Tl aibedy &didhrppoteint dfeclgmal§p wheredn said hignayfcel mearkeskds ne,

Penmt opo! c(HTAER BroceEtod TR AR RRE PECPYT CR) P E PR on

erythropoietin, thronbopoietin, or a conbination thereof. 45. The method

of “clai m 44, wheyein PR zihtf'b@ﬂ?ahﬁwhlﬁéﬂem Jfagdimnr, Svh@fbln !saﬁd ﬁmh(ﬁld:bnlrﬂhrﬁﬁhgc't ed
fromthegroupcon5|st|n |L-1, 1L-2, IL-3, I L- |L- 18,

|L-21 and cncuotigemistselsat rfwmﬁw gray Conhlétllﬂ&?ﬂéBAo@chQﬁﬁa @233 W%W‘%hl d

| ynphot oxi n Sp gt unor necrosis factor 47. The nmethod of claim44, wherein
said int erfaélf1 i's selected fromthe group consisting of an

al pha-interferon, a beta-interferon and a gamma-interferon. 48. The net hod
of claim44, whellei n Aairdmandconygats tonjugatt,icompfisiog an antbodycempdment/t e- col ony

Fact or ( GReSTSingst rior LA REImR LFralgr anapeuauaon Pl e St G Pg ai m
42, wher ei nysaje glallﬁgnllj@()%t blﬁdsst%|@§f4€@hékﬁi®a%t196%%n%ﬂ§ﬁﬁ§ lifl@dedaa MAD
or fragnent there reactive wth CM CD15, CD19, CD20,

CD21, CD22,difgp28ic @ikGapetbsagenCD33, CD37, CD38, CD40, CD40L, CD46, CD52,
CD54, CD80, CD126, B7, MJCl, tenascin, la, HML. 24, and HLA-DR, fornul ated

in a pharmaceut i% H yA%e?ﬁ(pdt t%p kr‘f?aﬁ/neghati cﬁlse%se or disorder comprising administering to a

subject a therapeutic composition comprising a pharmaceutically acceptable carrier and at
least one mADb or fragment thereof or antibody fusion protein thereof or an

immunoconjugate of any one of claims 1-31.

33. The method of claim 32, wherein said disease or disorder is a CD74

expressing malignancy.

34.  The method of claim 32, wherein said disease or disorder selected from
the group consisting of an immune dysregulation disease, an autoimmune disease, organ

graft rejection, and graft versus host disease.

35.  The method of claim 33, wherein said CD74 expressing malignancy is
selected from the group consisting of a solid tumor, non-Hodgkin’s lymphoma,
Hodgkin’s lymphoma, multiple myeloma, another B-cell malignancy and a T-cell

malignancy.

36. The method of claim 35, wherein said solid tumor is selected from the

group consisting of a melanoma, carcinoma and sarcoma.
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50. A nethod for treating a malignancy conprising admnistering to a
subject wth a CD74 antigen positive malignancy other than |ynphoma or

| eukem a,we 03tolssapeut i ¢ conpositi on conpri sing a phar mac®ariGri3l0y890
acceptable carrier and at |least one mAb or fragnent thereof or an anti body
fusion protein thereof of any one of clains 1-30. 51. The nethod for
treating a nmalignancy of claimb50, wherein said mAb or fragnment thereof or
an antibody fusion protein thereof is adm nistered intravenously or
intranuscul arly al’-a dbemethogof dlaimn 3agvhaein saideareinomuedis selected émir thg a

| i i ' . f ] . f i bod
Fusi on-prot o Rafisle oL 0%h8 Sk Mg bagpinb AR il B ponsy, Bl

adm ni st r at i aancindmaand melahorae t her apeuti c agent used to treat the
mal i gnancy. 70 WD 03/ 074567 PCT/ GB03/ 00890 53. The nethod for treating a

mal i gnancy of clajjn 52, wherein the. therapeutic, agent conprises an

antibody, an i nn%méﬁ]eé?ﬁ&?é g”ﬁ’@??ﬂ%%fhsﬁaséﬂ é’cs%@iebo%‘é@lm 35, vehiezgimsaid B-

radi onuc i deeliiiginAR bBASY HSR LRI ohd e SRR ANE: IS TIMBRIRIY! at or
I )

enzyme, radioactive l'abel, hornone, "anti sense ol i gonucl®eo or ’cyt ot oxi ¢
agent, or a Hedkghi' nlyminbomahisdeleft fosis off Becettdympltbriast aggressiverfornas ofiBicgnancy
of claim 53, [n i.d,cytotoxi agent is a.dru r toxin. 55. The

met hod of cll?'aeiﬁﬁ]ﬁégés’ \9\%@?1 ilwxg%uﬁ)ifnﬁﬁﬂﬂ%ﬁﬁﬂﬁ? g?f“ﬂﬂhapg P?@F‘é@ﬁe@dfmwlec he
group consi shyedgn@f a cytokine, a stemcell growth factor, a |ynphotoxin, a
hemat opoi etic factor, a colony stinulating factor, an interferon,

eryt hropoi etin, hr onpopoi etin, or, a conbination thereof. 56. The nethod
of claim55, wheréin d3fgethoddopperting adisesse o disarderrof anpoae bEelkims 3288ct ed

fromthe grQHRr&RR3H siAYGt f t - =136 L= LL-10 (L1-12 .1L- 18,
IL-21 and a conbi nat i on ther%%éfn. aES‘lfolf'Pﬁgnt#gflﬁgé&%rf&@feé?t SRt Cé’lngfsﬁerg%i d
| ynphot oxi n intgavenquslyorr intenaussikarly fae tlose. of20-2000engret hod of cl ai m 55,
wherein said interferon is selected fromthe group consisting of an

al pha-interferon,sa b -interferon. and,.a ganmmp-interferon. 59.. The nethod
of claim55, wherdin g‘é?glegboﬁ&%béeagﬁgﬁﬂlﬁag%ﬁr Hsprdgofiagy one of laims 32-38,
further comprising administering at least one therapeutic or diagnostic agent.

41.  The method for treating a disease or disorder of claim 40, wherein said
mADb or fragment thereof is administered before, during or after the administration of at

least one therapeutic agent.

42.  The method for treating a disease or disorder of claim 41, wherein said
therapeutic agent is selected from the group consisting of an antibody, an
immunomodulator, a hormone, a cytotoxic agent, enzyme, and an antibody conjugated to at
least one immunomodulator, radionuclide, enzyme, honnone; cytotoxic agent, antisense |

oligonucleotide, or a combination thereof.

43.  The method for treating a disease or disorder of claim 42, wherein said

cytotoxic agent is a drug or toxin.

44, The method of claim 42, wherein said immunomodulator is selected from

the group consisting of a cytokine, a stem cell growth factor, a lymphotoxin, a
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granul ocyte-colony stimulating factor (G CSF) or granul ocyte

macr ophage-colony stinmulating factor (GWCSF). 60. The nethod for treating
a mal i gnawoysmf4s6t ai m 53, wherein said antibody is sel ectred/dBosvgohe group
consisting of a mAb or fragnent thereof reactive with a tunor marker other
than CD74, expressed by the cells that conprise the malignancy that is
treated, fornmulated in a pharmaceutically acceptable vehicle. 71 WD

03/ 074567 PCT/ GB03/00890 61. A nmethod for treating a subject with at |east
one di seaséhemaiepeigiiscfagter, arolannsHERIDE depitoraan Hﬁergqu’éﬁﬁh&ﬁ’aleéﬂt 0i Mune

di sease, comnpri,si adn nj I e subject a therapeutic conposition
conpri si ng %@P@%&@Uﬁ%%ﬁ@hgg%e%%gﬁ?e carrier and at |east one mAb or
fragnent thereof or an antibody fusion protein thereof of any one of

clains 1-30. 62.45The Tisd iethod of claine a4, witpr¢ihsaidibeamtwoeticdhcionis 84, wherei n

said mAb or, fragnment thereof or an antlbo fusi r,ot.ei.n t hereaqf, i

admi ni st ere‘ﬂtqﬂﬁﬁga\?&ﬁﬁtﬁg?ﬁ?% € ZrNP QMIS N %ﬁpﬁiﬁgllﬁgsﬁg?ﬂzg@%& HZ'. 63.
The et hod fiir bh eal hRenibiiftidh #Ra&E, of claim 61 or 62, wherein the mAb or
fragment thereof or an antibody fusion protein thereof is adm nistered

before, during or after the admnistration of at_ |east one therapegaéi C
agent used to tréat tTHee metbedekclaigmid, vharepeaiddymphetoxinds Umprnpgoys Keeke of

claim 63, wherein the therapeutic agent conprises an anti body, an enzyne,

an | mmunonodul atgy, apfihBRAFor duifVo LAKER saRORRHCRRAs e R group

3

conjugated to at Teast one | nmunonodul ator, radioactive |abel, hornone,
enzyne, cythsixting cfgantphadnteiferonsebetd-ingpoferonl andtai gdmmeapinteafecmnbi nat i on
thereof. 65. The nethod for treating the di sease of claim®64, wherein said

cytotoxic agent ,Jjs drug, o xin . 66. The. hod of .aj .. Wherein
sai d i mmunomodul %t or @%P%‘i?écga’?’r%mw?‘frﬁg‘s %%Onggﬁg?gfa}ln%@é}%%g cyt oki ne,
a stem cel | o gho¥tyRe-EABhPEtimalatiNgTRROr PGLCSF)ar ghetdoyRamadrbphdgacbony a col ony
stimulating factor, an interferon, erythropoietin, thronbopoietin, or a
conbi nat i orstiniidatingffacte7(GMHeSet hod of cl ai m 66, wherein said henatopoietic
factor is an interleukin selected fromthe group consisting of IL-1, IL-2,

IL-3, TL-6, TL-10 | Llrydnethdd for treating a disease or disorder of claim 42, wherein said
antibody is selected from the group consisting of a mAb or fragment thereof reactive with
CD4, CD5, CDS8, CD14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD30, CD33,
CD37, CD38, CDA40, CD40L, CD46, CD52, CD54, CD80, CD126, B7, MUC], tenascin,
Ia, HM1.24, and HLA-DR, formulated in a pharmaceutically acceptable vehicle.

50. A method for treating a malignancy comprising administering to a subject
with a CD74 antigen positive malignancy other than lymphoma or leukemia, a
therapeutic composition comprising a pharmaceutically acceptable carrier and at least one

mADb or fragment thereof or an antibody fusion protein thereof of any one of claims 1-30.

51.  The method for treating a malignancy of claim 50, wherein said mAb or
fragment thereof or an antibody fusion protein thereof is administered intravenously or

intramuscularly at a dose of 20-2000 mg.

52.  The method for treating a malignancy of claim 50, wherein the mAb or
fragment thereof or an antibody fusion protein thereof is administered before, during or
after the administration of at least one therapeutic agent used to treat the malignancy.
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18, 1L-21 and a conbination thereof. 68. The nethod of claim&66, wherein
said | ynphotoxin is a tunor necorsis factor 72 WO 03/074567 PCT/ GB03/ 00890
69. The nwolwM7467 cl ai m 66, wherein said interferon i s selpextGmb3osIm t he
group consisting of an al pha-interferon, a beta-interferon and a
gamma-interferon. 70. The nethod of claim66, wherein said col ongy
stinulating factor is granul ocyte-colony stinmulating factor (G CSF) or
granul ocyte macrophage-colony stinulating factor (GWCSF). 71. The nethod
for treating theSHi sehbemsthod fertraabing awmadigarney P chim i Wherpin the thegnsutie g

s, Coe eSS bpoddihuRinsnl FAES, o hISIAR o GERGHEHenty 13,
CD37,  CD38&nz{Hnd Fadiohdélide, 6046 antiBda? cojiated (0B RastORe idfmpnddoduldt®, 1, [ a, HW

1.24, tenascin, and nmature HLA-DR di mer, ‘f_or ngl:qat@? in a@?har maceutical ly
accept abl e enaping] radioggtive Aabeb hpmepne pantisense PHERJUEIRRNGS Of GYLOOFIE AZRILOT 8g| ect ed

fromthe grc%%im&%g%&%dfpg of lynphoma, |eukenia, other CD-74 expressing
mal i gnanci es, 1 nmune ysregul ati on di sease, autoi mune di sease and a

conbi nation thereof, conprising admnistering a therapeutic conposition
conpri sing a phaf4racelhé mathby faxdreatiigsemalignaney eficlaamd 3awherelsaidsitotowe or
fragnent thereof or an anti body fusion protein thereof of any one of
claims 1- 3PEeRHEREMYE Utlo¥Bast one therapeutic agent is |inked to the mAb or
fragment thereof or the Fvs or Fab's of the antibody fusion protein

thereof by chem ¢al CORd Me@bd 6fclaifi 5 WheeiedaidinthisnonmdulaBor iddetectedtfroml f or
treating a disease of claim 72, wherein said t%apeg{i&c a)gent conpri ses
an i munondiieemuprconsistingif 8 s¥tokine, 3 stem|cell groywh acter, a PIRIOXIBra 5 cyt ot oxi c

agent. 74. .The net. t [ ' SR iRbrfGbAl R thropotdigr €i n said
cytotoxic albeé%atmpqlés}?cgfa @{Ejga CE))r gﬁ%ﬁﬁﬁ%%@ﬁg rrét%c)% of ¢l aipr% 73, wherein
sai d i MmunokRshbaioistin, 6r sedmisihatibnfthereof. t he group consisting of a cytokine,

a stemcell gromh factor, a |ynphotoxin, a henatopoietic factor, a col ony

stimilating factor, ap i nterheran SEVthrORQL S harogo i THABRLGR N OF 2
interleukin selected from the group consisting of IL-1, IL-2, IL-3, IL-6, IL-10, IL-12, IL-

18, IL-21 and a combination thereof.

57.  The method of claim 55, wherein said lymphotoxin is a tumor necorsis

factor.

58.  The method of claim 55, wherein said interferon is selected from the group

consisting of an alpha-interferon, a beta-interferon and a gamma-interferon.

59.  The method of claim 55, wherein said colongy stimulating factor is
- granulocyte-colony stimulating factor (G-CSF) or granulocyte macrophage-colony

stimulating factor (GM-CSF).

60.  The method for treating a malignancy of claim 53, wherein said antibody is
selected from the group consisting of a mAb or fragment thereof reactive with a tumor
marker other than CD74, expressed by the cells that comprise the malignancy that is treated,

formulated in a pharmaceutically acceptable vehicle.
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73 WD 03/ 074567 PCT/ GB03/00890 76. The nethod of claim 75, wherein said
hemat opoi etic factor is an interleukin selected fromthe group consisting
of IL-1, wb-03/p745k7 3, 1L-6, IL-10, IL-12, IL- 18, IL-21 aneca/Grogiodseati on
thereof. 77. The nethod of claim 75, wherein said |ynphotoxin is a tunor
necorsis factor. 78. The nethod of claim75, wherein said interferon is
sel ected fromthe group consisting of an al pha-interferon, a
beta-interferon and a gamma-interferon. 79. The method of claim 75, wherein

sai d colongy stigul at ARgethi@rfoPtredting Dfubiiet Rtk laCleast! 0aB YisthdeBihgrbobdttasiact or
(G CSF) or granul ocyte macrophage-col ony stinmulating factor (GwW CSF). 80.

A met hod f ommiuzeydyssignigtian diseasa gad ewtopminghe diseases qomprismgragntinistgrisg by thet

di agnosed wi th or suspected of.having at |east one.of. the di,seases sel ected
From e gr Siet SRR s R snBe e B m 4B P el R BT 41
mal i gnanci egast bA¥HDD ordypneatihetdof br s sRARdy fRidroprotsitnthetiof 60&E Gtbfa

conbi nation thereof, a diagnostic conpositions conprising a

phar maceut i daimsyl-3cept abl e carrier and at | east one mAb or fragnent

t hereof or an anti body fusion protein thereof of any one of clains 1-30,

wherein a diagngsti crigg i | f’(ﬁgnp‘g 3 of or the
Fvs or Fab's of nt?%e antl%%dyﬁ) trg%%q}ﬁ)%%its%a?%ot ereolf’t'\glgﬁgﬁ%gnq;é%%r&
conj ugat i onfragident THeecoffet oahtibody dustgnpreteny therabf sseatsmnisferal miravedOpslyloer ei n

said diagnostic agent is a radiojsotope, wherein the photons of the
r adi oi sot od@tr%\‘iﬂléscél‘g"lﬂé{@fé§°Wfazt%é£dO§§E$°nti grapy, or PET. 82. The nethod for

di agnosi ng a di sease of claim80, wherein the diagnostic agent is a netal

that can be detegt ed 1he hthod fo3 tredtif tHRtdiedse (TclAinafINsI V2N haret the asLb 6f
cl aim 80, wherein the diagnostic agent is a |liposone or 9as filled

|i posone, drmgndaéereef phen aptibody fisionaprosin Histeot isainyist fereadusingPr
ovalent | iHEE e s E R AR R bt ol o ReHPRE asROTY | 51 0
64.  The method for treating the disease of claim 63, wherein the therapeutic
agent comprises an antibody, an enzyme, an immunomodulator, a hormone, a cytotoxic

agent and an antibody conjugated to at least one immunomodulator, radioactive label,

hormone, enzyme, cytotoxic agent, antisense oligonucleotide, or a combination thereof.

65.  The method for treating the disease of claim 64, wherein said cytotoxic agent

is a drug or toxin.

66.  The method of claim 64, 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, an interferon, erythropoietin,

thrombopoietin, or a combination thereof.

67.  The method of claim 66, wherein said hematopoietic factor is an
interleukin selected from the group consisting of IL-1, IL-2, IL-3, IL-6, IL-10, IL-12, IL-

18, IL-21 and a combination thereof.

68.  The method of claim 66, wherein said lymphotoxin is a tumor necorsis factor
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any one of clainms 1-22 to class-I or class-I1 MHC antigenic peptides
formng an anti body conjugate, wherein the vaccine is used to treat
pati ents wiotos/ocesater or i nfectious disease. 85. A vacci neCafGRizansm34,

wherein the class | or class Il antigenic peptides are rel eased by
protolytic digestion froma |larger peptide or protein linked to said mAb or
fragnment thereof , by an antigen presenting cell. 86. The vaccine of clains

84 or 85, wherein the antibody conjugate is  prepared by fusjing cDNA coding
for the mib or f6Pagmeihe methodaficlainias, whiweinsaidiipgrieran is selpsted drany hgigzoUPept i de

el | an' caRro g oAt SRRl p B RRR AR, SPOE o

mAbs or fragnments thereof or antibody fusion proteins thereof of any one
of clains 1-30 &oe | iThearkth@l ditlaimres] Whetyinaaidanionpy symélatomfactor speci fic for

a cancer or inflammtory cell marker su ance, an epito on the surface

of a i nfectFawdocyteseory 8}*@‘%?@1{30@F (@-cﬁﬁ“ﬁioggganu@)ggtgmg&iagefﬂlgn& ood or

ot her body [l by qgctoxA(fdMA?g;}?quence conprising a nucleic acid encoding a
g of sele

mAb or fragnent here ted fromthe group consisting (a) an
anti-CD74mAb or fragnent thereof of any one of clains 1-25; (b) an,

i munoconj ugat e 7df clTiemmetiod for yreating shet diseass offclaimdd, yherein sgidantipedivisent

t her eof conpri si | east t of ~_sai.d |- H IR

t her eof of @glﬁge%ﬁgnﬂke o4p ﬁ%nsﬁaﬁg?f? e a%e%éée%gl%ﬁéﬁl %‘t e n’%ol?s’
fragnment tgyedD oS, cows, O 99CDRbACDR1,28D30;CDI% LR Sy 8DS0NED3B, @Pg7one of
clainms 84-86; and (f) a bispecific or nmultispecifc antl{g%o(g% of _claim87.

75 WD 03/ oﬂ@ﬁﬁz%&@ﬂ@m@%@é, CBo2, Qlﬁ%ﬁi?%ggfbl@%%& MM 44 t he DNA
sequence of_cl aim 38 . i i 1&,@% \gf,}glg e
vegt or is &ﬂqf n’oarn%(%éﬁ%lﬂﬂﬁﬁﬁ%@%?%éE%Hya\?egéggpﬂ%qﬂgﬁgl m %CZC V\helrelgie%la{ahe

pdHL2 or GS vector, when used to express a chineric, humanized or hunman
| gG codes for tMe heametlaxddot fregtingonaiofitheshssasestselected fronsthagioup nge regi on

of 19@. g%bnébi\styn%s(;[f lygnelLIllon(ig, qgurkiexsniiag %tﬁe? %We?&gys?rpgcﬁaﬁéna%i%is,er?n8u:ne
dysregulation disease, autoimmune disease and a combination thereof, comprising
administering a therapeutic compbsition comprising a pharmaceutically acceptable carrier
and at least one mAb or fragment thereof or an antibody fusion protein thereof of any one
of claims 1-30, wherein at least one therapeutic agent is linked to the mAb or fragment
thereof or the Fvs or Fab's of the antibody fusion protein thereof by chemical conjugation’

or by genetic fusion.

73.  The method for treating a disease of claim 72, wherein said therapeutic
agent comprises an immunomodulator, a radioactive label, a hormone, enzyme, or a

cytotoxic agent.

74. The method for treating the disease of claim 73, wherein said cytotoxic agent

is a drug or toxin.

75. The method of claim 73, 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, an interferon, erythropoietin,

thrombopoietin, or a combination thereof.
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93. A host cell of claim92, wherein said cell is a bacterial, yeast or

mammal i an cell. 94. A host cell of claim93, wherein said mammli an cell
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consisting of lymphoma, leukemia, other CD-74 expressing malignancies, immune

dysregulation disease, autoimmune disease and a combination thereof, a diagnostic
compositions comprising a pharmaceutically acceptable carrier and at least one mAb or
fragment thereof or an antibody fusion protein thereof of any one of claims 1-30, wherein
a diagnostic agent is linked to the mADb or fragment thereof or the Fvs or Fab's of the

antibody fusion protein thereof by chemical conjugation.

81.  The method for diagnosing a disease of claim 80, wherein said diagnostic
agent is a radioisotope, wherein the photons of the radioisotope are detected by

radioscintigrapy, or PET.

82.  The method for diagnosing a disease of claim 80, wherein the diagnostic

agent is a metal that can be detected by MRI.

83.  The method for diagnosing a disease of claim 80, wherein the diagnostic
agent is a liposome or gas filled liposome, and wherein the liposome can be detected by

an ultrasound scanning device.
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84. A vaccine comprising covalent linked of mAbs or fragments thereof of
any one of claims 1-22 to class-I or class-Il MHC antigenic peptides forming an antibody

conjugate, wherein the vaccine is used to treat patients with cancer or infectious disease.

85. A vaccine of claim 84, wherein the class I or class II antigenic peptides are
released by protolytic digestion from a larger peptide or protein linked to said mAb or

fragment thereof , by an antigen presenting cell.

86.  The vaccine of claims 84 or 85, wherein the antibody conjugate is
prepared by fusing cDNA coding for the mAb or fragment thereof with cDNA coding for
the antigenic peptide or protein, and expressing the fusion protein in a bacterium, yeast,

or mammalian cell.

87. A bispecific or multispecific antibody, wherein the mAbs or fragments
thereof or antibody fusion proteins thereof of any one of claimé 1-30 are linked to an
antibody or antibody fragment specific for a cancer or inflammatory cell marker
substance, an epitope on the surface of a infectious disease organism, ora noxiou$

substance in the blood or other body fluid.

88. A DNA.sequence comprising a nucleic acid encoding a mAb or fragment

thereof selected from the group consisting
(@ an anti-CD74mAb or fragment thereof of any one of claims 1-25;
(b) an immunoconjugate of claim 31,

(©) an antibody fusion protein or fragment thereof comprising at least two of

said anti-CD74 mAbs or fragments thereof of any one of claims 1-25;
d) an antibody fusion protein or fragment thereof of any one of claims 26-30;
(e) a vaccine of any one of claims 84-86; and

® a bispecific or multispecifc antibody of claim 87.
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89. An expression vector comprising the DNA sequence of claim 88.
90. An expression vector of claim 89, wherein the vector is pdHL2 or GS.
91, An expression vector of claim 90, 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.

92. A host cell comprising the DNA sequence of claim 88.

93, A host cell of claim 92, wherein said cell is a bacterial, yeast or mammalian cell.
94. A host cell of claim 93, wherein said mammalian cell is a lymphocytic cell.

95. A host cell of claim 94, wherein said lymphocytic cell is a myeloma cell.

96. A method for the expression of an anti-CD74mAb or fragment thereof or
antibody fusion protein or fragment thereof comprising:

(a) transfecting a host cell with a DNA sequence of claim 88; and

(b) culturing said cell secreting said anti-CD74 mAb or fragment thereof or
antibody fusion protein or fragment thereof.

97. The method of claim 96, wherein said host cell is derived from bacterial, yeast or
mammalian cells.

98. Use of a naked anti-CD74 antibody or fragment thereof or a naked antibody fusion
protein or fragment thereof of any one of claims 1-30 for the treatment of a disorder or a discase
selected from the group consisting of a CD74 expressing malignancy, an immune dysregulation
disease, an autoimmune disease, organ graft rejection, and graft versus host disease.

99. Use of therapeutic conjugate comprising an anti-CD74 antibody or fragment thereof
or an antibody fusion protein or fragment thereof or an immunoconjugate of any one of claims 1-
31, wherein said anti-CD74 antibody or fragment thereof or antibody fusion protein or fragment
thereof or immunoconjugate is bound to at least one therapeutic agent for the treatment of a
disorder or a disease selected from the group consisting of a CD74 expressing malignancy, an
immune dysregulation disease, an autoimmune disease, organ graft rejection, and graft versus
host disease.

100. Use of diagnostic conjugate comprising anti-CD74 antibody or fragment thereof or
an antibody fusion protein or fragment thereof or immunoconjugate of any one of claims 1-31,
wherein said an anti-CD74 antibody or fragment thereof or antibody fusion protein or fragment
thereof is bound to at least one therapeutic agent for the diagnosis of a CD74 expressing
malignancy, an immune dysregulation disease, an autoimmune disease, organ graft rejection,
graft versus host disease or a combination thereof.
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