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CD89 is a receptor which binds to the Fc portion of IgA, the most
abundant Ig in the human body (Kerr, M.A. 1990, Biochem. J. 271:285-296). CD89 is
25  constitutively expressed primarily on cytotoxic immune effector cells including
polymorphonuclear leukocytes (PMN), monocytes, macrophages, neutrophils and
eosinophils. (Morton, H.C., et al., 1996 Critical Reviews in Immunology 16:423).
CD89 expression on a sub-population of lymphocytes (Morton, H.C., er al., 1996
Critical Reviews in Immunology 16:423), and on glomerular mesangial cells also has
30  been reported (Gomez-Guerrero, C., ef al., 1996 J. Imnunol. 156:4369-4376).
Moreover, CD89 expression on monocytes and PMN can be enhanced by TNF-o
(Gesl, A., et al., 1994 Scad. J. Inumunol. 39:151-156; Hostoffer, R W., et al., 1994, The
J. Infectious Diseases 170:82-87), IL-1, GM-CSF, LPS or phorbol esters (Shen L., et
al., J. Immunol. 152:4080-4086; Schiller, C.A. et al., 1994, Immunology, 81:598-604),
35  whereas IFN-y and TGF-81 decrease FcoRI expression (Reterink, T.J.F., et al., 1996,
Clin. Exp. Immunol. 103:161-166).
The a-chain of human CD89 is a heavily glycosylated, type one
transmembrane molecule belonging to the Ig super-gene family which also includes
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site. In another particular enbodi nent of the invention, the anti body has
t he Summary of the Invention

The present invention provides improved immunotherapeutic agents for
25  exploiting the therapeutic capacity of human CD89, a cytotoxic trigger molecule. In
particular, the invention provides isolated human monoclonal antibodies which bind to
human CD89, as well as therapeutic compositions, bispecific antibodies and molecular
complexes containing such antibodies.
In a particular embodiment of the invention, the antibody is not
30  inhibited by IgA, e.g., it binds to CD89 at a site different from the IgA binding site. In
another embodiment, the antibody inhibits IgA binding to CD89, e.g., it binds to CD8§9
at a site which is within or near the IgA binding site.
In another particular embodiment of the invention, the antibody has the
added benefit of not activating complement in vivo (e.g., not inducing complement
35 mediated lysis of target cells) which reduces adverse side-effects during treatment. In
still another embodiment, the antibody triggers at least one Fc receptor-mediated

effector cell activity, such as phagocytosis or secretion of superoxide anion.
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In another particular embodiment of the invention, the human antibody
of the present invention can be charactenzed by one or more of the following
properties:

(2) binding specificity for human CD8§9;

30 (b) a binding equilibrium association constant (Ka) to human CD89 of
at least about 10’ M™;

(c)a dlssociation constant (Kd) from human CD89 of about 10 S or
less;
(c} absence of complement activation upon in vivo binding to CD89;
35 (d) binding to human CD8$9 at a site which does not inhibit human IgsA
binding;
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anti bodi es
transgenic non-human animal, e.g., a transgenic mouse having a genome comprising a

25  human heavy chain transgene and a human light chain transgene encoding all or a
portion of an antibody of the invention, fused to an immortalized cell. Particular
hybridomas of the invention include 14.1, 7.4, and §.2.

In yet another aspect, the invention provides a transgenic non-human
anima), such as a transgenic mouse (also referred to herein as a "HuMab"), which

30  express human monoclonal antibodies that specifically bind to CD89. In a particular
embodiment, the transgenic non-human animal is a transgenic mouse having a genome
comprising a human heavy chain transgene and a human light chain transgene
encoding all or a portion of an antibody of the invention. The transgenic non-human
animal can be immunized with a purified or enriched preparation of CD89 antigen

35  and/or cells expressing CD89. Preferably, the transgenic non-human animal, e.g., the
transgenic mouse, is capable of producing multiple isotypes of human monoclonal
antibodies to CD89 (e.g., IgG, IgA and/or IgM) by undergoing V-D-J recombination
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binds to a surface protein involved in cytotoxic activity.
Accordingly, present invention encompasses a large variety of antibody
30  conjugates, bi- and multispecific molecules, and fusion proteins, all of which bind to
CD89 expressing cells and which target other molecules to the cells, or which bind to
CDS89 and to other molecules or cells.
In another aspect, the present invention provides a conjugate comprising
a human anti-CD89 antibody of the invention linked to a therapeutic moiety, e.g, a
35  cytotoxic drug, an gnzymatically active toxin, or a fragment thereof, a radioisotope, or
a small molecule anti-cancer drug.
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25 Human antibodies of the present invention can also be used to modulate

CD89 levels on effector cells such as by capping and elimination of receptors on the
cell surface. Mixtures of anti-Fc receptors can also be used for this purpose.
In another embodiment, human antibodies of the present invention
which block or inhibit IgA binding to CD89 are useful in the treatment of diseases
30 characterized by circulating IgA-containing complexes and/or precipitation of IgA-
immune complexes, e.g., chronic hepatitis, Henoch-Schonlein purpura (HSP), IgA
nephropathy (Berger’s disease), or IgA-glomerulonephritis. A human antibody of the
mvention can be administered to a patient suffering from such a disease to inhibit or
downregulate the binding of endogenous IgA to CD89 in vive.
35 Based on their ability to bind both CD89 bearing immune cells and
specific target cells (i.e., cells whose elimination would be beneficial for the host),

bispecific and multispecific molecules of the present can be used in the treatment of a
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provi des a YFETHEE *F 310 ¢t EEPIRGPIEHTEO FE150 1h3 Sempls. et BF dagsinest  CD8Y
| nrTb adsarrpl eCD89gelatellalisedsea Jn 0né ambadm{aa&&hisei; adhesledibyanaRictihia Qﬂﬁple to
enbodi Bent ,; 1 | e to 25 be t
opt i ongs ly 59 tgétgd (igi'lygégn% 0 th onﬁgf a\f\n[ghj ﬁh”% HASHGeE 8H%1Ia“§ﬁ?‘?5body
of thc mventlon (or an antigen- blndmg portion thereof) under conditions that allow for
formation of a complex between the antibody and CD89. Complex formation is then
detected (e.g., using an ELISA). When using a control sample along with the test
sample, complex is detected in both samples and any statistically significant difference
30  inthe formation of complexes between the samples is indicative the presence of CD89
in the test sample.
Other features and advantages of the instant invention be apparent from
the following detailed description and examples which should not be construed as
limiting. The contents of all references, patents and published patent applications cited
35  throughout this application are expressly incorporated herein by reference.
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i ncl ude~V. ghd M 20 Detailed Description of the Invention The present
i nvention provides isolated human nonocl onal anti bodies, including
ant i gen- bi ndi ng porti pps, Ledidy HIRBHEYRAAREANERS 280 A
human | gA recept or I(nhc%gié.?%%%Sg%gﬁfﬁe%guéﬁh?huﬁangﬂa&n igodi SS Sre
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CD89 ( 09 gG |1gA and/or 1gE) by undergoing V-D-J reconbination and

i sotype€-switching. Accordingly, particular aspects of the invention

i ncl ude notDetniled Besdéripudeef thednvédip f r agnents, and pharnaceuti cal

conposi tions thereof , Thilt-als GaRfsd HERet t¥1A0E RibaR HdIBLRnaBmEsbAies,
including antigen-binding portions thereof, which bind to an epitope present on a
human IgA receptor (CD89). In one embodiment, the human antibodies are produced

25  in anon-human transgenic animal, e.g., a fransgenic mouse, capable of producing
multiple isotypes of human monoclonal antibodies to CD89 (e.g., IgG, IgA and/or IgE)
by undergoing V-D-J recombination and isotype switching. Accordingly, particular
aspects of the invention include not only antibodies, antibody fragments, and
pharmaceutical compositions thereof, but also non-human transgenic animals, B-cells

30  and hybridomas which produce monoclonal antibodies. Methods of using the
antibodies of the invention to detect a cell expressing CD89 or to trigger effector
functions in a cell expressing CD89 (for example by crosslinking CD89 molecules
using a bispecific antibody comprising an anti-CD89 antibody of the invention and
another antibody directed against an antigen on a target cell), either in vitro or in vivo,

35 are also encompassed by the invention. Methods of using the antibodies of the
invention to block or inhibit IgA binding to CD89 are also provided and are useful in

the treatment of diseases characterized by abnormal endogenous IgA, such as diseases
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ant i gexs, gmééﬁglta%efbgltgthe%p antigens, targeted to them As used herein,
the term"effector cell” refers to an inmune cell which is involved in

the effector phase of*Saiied heieHe thedepn neféecterscelp prfsksdo eo immmne sghivttiike  and
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pol ymorphopuelyeRrT &ls!( & TLEY ARHLOENE SSmuIP e g&!lfs magrophages monocytes,
eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells, and
basophils. Some effector cells express specific Fec receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of inducing
antibody-dependent cell-mediated cytotoxicity (ADCC), e.g., a neutrophil capable of
30 inducing ADCC. For example, monocytes, macrophages, which express FcR are
involved in specific killing of target cells and presenting antigens to other components
of the immune system, or binding to cells that present antigens. In other embodiments
an effector cell can phagocytose a target antigen, target cell, or microorganism. The
expression of a particular FcR on an effector cell can be regulated by humoral factors
35  such as cytokines. For example, expression of FcaRI has been found to be up-
regulated by G-CSF or GM-CSF. This enhanced expression increases the effector
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25  with an anti-CD89 antibody as compared to the growth of the same cell not in contact
with an anti-CD89 antibody, e.g., the inhibition of growth of a cell by at least about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 39%, or 100%.

As used herein, the terms “inhibits binding™ and “blocks binding” {e.g.,

referring to inhibition/blocking of binding of CD89 ligand, e.g., IgA, to CD89) are

30  used interchangeably and encompass both partial and complete inhibition/blocking.
The inhibition/blocking of IgA to CD89 preferably reduces or alters the normal level or
type of effector cell functions that occurs when IgA binds to CD89 without inhibition
or blocking. Inhibition and blocking are also intended to include any measurable
decrease in the binding affinity of IgA to CD89 when in contact with an anii-CD89

35  antibody as compared to the ligand not in contact with an anti-CD89 antibody, e.g., the
blocking of CD89 ligands to CD89 by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 99%, or 100%.
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chains and two chal ns inter-connec bonds, or an

anti gen bi na?rﬁaleﬂl‘?gfaf@h gerHaing seSipnt CIRB huytersparsad Mathaegens dud asfmereheavy

chai n vari abbesered] efnédflhevbikiregiont) EFIS). rE@ﬁ Vﬁ")an@ﬂi & dafHieSHohte

const ant re t}e %chal constan lon i onpr.i'sed of three

domai ns, 3 9W, sdog ?Yé@HHBFS’é‘ £ight

chain vari aﬁblb)wmgormr (E&hr@RMMI@DﬁQnFRS (Y/I)R_?aﬂﬂﬁla’nqbgrhhalﬂb@&gibns of

constanis re t ]

Gonai n g - Heiftayy M Bhlin O SNRHR0 Lo B B ierEATRE g The

regi ons of FRASEY EEAQsiof theyantib lﬁ%maymdpatembladmgpfcﬂm mmmmgigbtﬂmgnons

(COR), int ehé&ﬁ@irs.&i%@ oWMidchird, RN VRASusHels 'EBPfH% 1rrﬁﬁlﬂﬁes'y¥ g}‘g‘?b%tor

frarrework re%isg F@r Each VH ém ¥I§?ﬁ% osed of t re and four
arr ang& HEoPRPRIH (S IDE %‘?"Hi’ lgment systexe- f ol | owi ng

OL de[1 FRI, CDRl, FR2ThERRR,"ahiitn-6inRag ﬂsmod n“Hf&n\eaﬁbﬁ@I @rrsﬂﬁ]b@”&niﬁo h

the heayy i i ndi_n n.that .infe an

anti gen. aﬁ&th%é%aﬁ%aab@ﬂgg%lgftgt ﬁe% H}OI%% gekf‘rﬁ l%ﬁ&é' t[?a']} %1%?

of the i mu#slholespegifieadly to anj aiges (og., E&&%rkhas betustiaven thar theus ceI | s

of the ummmlg%mmé fntion 6f hPifbiody C&h be berflithd ftg,ér%grﬁ%ng%ﬁm hedhd )

of the cl aSSI erren em The ter por
an anti body®f d¥ i Eﬁ%f’l'e%\ﬂ lﬁg’aﬁ Tagmenty %ﬂ%ﬁlp)isse‘é?’lﬁ’é’ééh%ﬁél ﬁmlgcé*f ers to
one or nor ebihdagwnicn" of aaantitmidytindydé Ik PEaBlﬁagﬂ:ehhﬁ médtvaldny fib@ment
Sl e I
full -1engt hfragmcnt compnsmg two Fab fragments linked by a disulfide bridge at the hmge
region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
consisting of the VL and VH domains of a single arm of an antibody, (v) a dAb
fragment (Ward e al., (1989) Nature 341:544-546), which consists of a VH domain;
30 and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, VL and VH, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL and VH regions pair
to form monovalent molecules (known as single chain Fv (scFv); see e. g, Birdet al.
35 (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be encompassed
within the term "antigen-binding portion” of an antibody. These antibody fragments
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anti body. Exanpl es of binding fragnents enconpassed within the(téesimn 2005
"antigen- binding portion" of an antibody include (i) a Fab fragnent, a
nonoval eR€ $% nt 25 consisting of the VL, VH, CL and CHICHBRROA (i)
a F(ab')2 fragnent, a bivalent fragnent conprising two Fab fragnments

o ed b . o o e
const st i ng oF PR L Eninal NGBl Wosciudth bafl i thd L AT B
the VL and fegaentpmsscrrened farwglity By the simamanney 4seae intgay prtsbadigs.  f r agment
(Ward et al., (1989) MNaturs ‘%ﬁbﬁéﬂméég)ag)rm&Het&‘i’x’i‘iﬁhﬁttqipﬂﬂe %{%ﬁcﬁﬁ”ﬁi n;

30 and (vi), .an isolated c ementarit etermning region ( ) .

Fur t her nor e‘?md’élgttﬂéﬁQﬁglﬁqu'%t%Sﬁﬁ?%&YGP“%lﬂé’beemFC&Bﬁéﬁ*ﬂYe syrfaghd VH, are
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met hods, by_a . etic linker at . enabl es. t hem e nade as a single
protein chaﬁpﬁc’?%%ﬁ%fhm?’f‘lséo S%Mc?aéﬁfigﬂﬁgm Srwelf & SfpS‘rr‘Tlﬁucr‘EB"f‘fSGal ent

mol ecul es (dnesersscsi Gghfermbdinl bvd femdevformatenal epitopddiareldBtinglished Sn
(1988) Sci ‘4 3-426 t l,, .(1988) Prac, .Nat|.. Acad.
Soi L1 oa HE g DEidlng i 2 o SulHS ALk Rlos i Bl 8E o dBhurgl R

to be enconypdgmiéd within the term "antigen-binding portion" of an
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PCT/ US02/ 04024 _are qbtai ned using conventl onal. ues W

with skill PrRteik&eghe, o5 RipteiRoT PRpidiwamplenrhisk hastvendifisienybindingy i n t he

Za[re rrgnne::;;:@&ifﬁ{)tfési ﬁ?ﬂéﬁan@@]?,@ th@ﬁ%)cﬂ@o;lérﬂ@}[r bBidto, &g&%&m'ﬁtgm% c.@n@.ﬁﬂﬁ% ln
et erm nant_capa eci fic bindi 0. an .anti bogdy. pes usually

consi st of a&i‘@ﬁ{‘ 6‘3& ﬂ@ aéliqoq TOECRIOE e the sgggqed{fﬁnﬁgc@fr CFr'g’l %%u&bﬁs &gﬁ teqm

am no aci ds"nmltispegific miotteuieh ar HisetanospatHitahblectiaV & inspded fo icluble &gy agent,

di mensiyanal , st r lST] . .. .specific..charage

Char actar; stfes trodhlbaflo® 8Bt E3naBTelBloy PBidRS slisEe e

di sti ngui shdtferent binding sgeifisitiedi Hgr exammpie thomescutamandinditheorlintetaet i s

lost in thewnpeapRcal Sirrdenatisdd, 08) arS edHsr or}@leEtl?fa&%ffﬂd'é?fea%?eéﬁ,idas}.d
nol ecul e |@é|&r}tended to i nclude any protein, peptide, or

agent, e.g., a

protein or FERL OB RHICE KOMRAREIY; ﬁggorgmlydﬁtpef dveptionyinglyrps but is not

?p)eci fi c: It ilﬁﬁit?d:w, b&pa@b,%spéiﬁﬁﬂgémpéﬁﬁﬂwdmﬂw nﬁmtis;wﬁiﬂdlh@]][eaﬂ&s W?Ich
a) a r an e nd. an, Fc ept on the surface_of an
ef f ect gir%) ce igd “g‘?‘g‘ﬁ’ o fé&%ﬂrfl a?gémt‘éef%ﬁ suchap F?@%eg?‘ﬁoco | 187G esucgrab Fe

" het er ospecicténtonswineiekctst celds.i nt ended to i nclude any agent, 15 e.g., a
protein, peptide, or i [ ¥elp . i : Wo

Photeh .b@gggage ahﬁﬁo&%l%cl%k{&ab@eﬁ%ﬁ%& i ark

di fferent hi.nding. speci.ficities. For exa e nol ecul e may DI to, or
interact VitYHenk Bysperife ppubqdigsin vhiech thgerf] apé Viadommaing aresyprsssegipithe
surface of suglebbboepiidecdialn, bantksing 6 linRér th@aS tocddRrabhEbwIRNPARRAL .
Accor diyagl ybctt-,rheﬂ n entdl on. i goﬁll&gdes bﬁéﬂlltﬁ ngt | i mﬁheg to, ?({I,\}?ﬁpem gl C,
trispedri o VETRESRRAPRIns g SHbr PRI PSR frrinehr denrns RS0 are
di rect ed t ccoomlementaiyadenans of@nshershain aad c2Bffg tandntigendiihéing titgsgeess,

such as FC ¢ ¢ Holliger, P., ef al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak, R.J.,

et al. (1994) Structure 2:1121-1123). '

As used herein, the term "heteroantibodies” refers to two or more

30 antibodies, antibody binding fragments (e.g., Fab), derivatives therefrom, or antigen
binding regions linked together, at least two of which have different specificities.
These different specificities include a binding specificity for an Fc receptor on an
effector cell, and a binding specificity for an antigen or epitope on a target cell, e.g., a
tumor cell.

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

immunoglobulin sequences. The human antibodies of the invention may include
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receptors on effector cells. The term "bispecific antibodies" al§dUL 2008

I ncl udes %ﬁ?ﬂdj §€/. D abodi es are bivalent, bispecific antibodies in

whi ch the RA*VL domeins are expressed on a single pol YpEBS¢xhai n,
but using a linker that is too short to allow for pairing 25 between the
two domai NSgpthd 61 S [ | . | alr wth
conpl enent ar d.onal%gﬂg?scgtﬁg? ﬁ%&regc a?ﬂnnig%ﬁépg%'ﬁ& (g/@) 1@%} %338%‘%? F]ed$‘hg )
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specificitig ewg&e%_.gugicg erent specificities include a binding
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cell. 35 T i I . LA, ;0s kntended. to include
anti bodi s Ral oo B o8 1o ARebngion S Sont B iR Feinat

germ ine imAFABIET eRsEPIsHicne o arrneslongiratibodneompasitioddieslaps a singleibinding i on
may i ngloudesptéifiesty dbli 12009 foNpp%{cQﬁfléﬁfbpecﬂc@%gg%ﬁqﬁﬂgénﬁmhﬂﬂnaﬂc' d

resi dues not e@%ﬁrgaid @j/) hpE%n qerm,l ne 1 fnmunaqgl ob .sequences (e.g.,

nut ati ons i'APY aniRedy 3 Fiferm e Andbqdieschsnlaing 2 pneledindisk speaifisity whichr by

somati c mbaxtivariabla and u@)stanﬁmgfemrdeﬁmeﬁbmrmnmwuﬁairhmﬂuélob@ﬁa used
incl.u quences

herein, is I.ntended t,0 e.antibodies in ich CDR s

derived f rgs%%?lnec e%gf‘h@;eﬁltgﬁllge%ng‘?ﬁwaﬁmfﬁaﬁ f’é‘\gge&*@% ?fesmeﬂ%m&é bY anpuse,
have been draridethacvhi s a iy colbotmaikeds Fomencasgenid aoh-BuEN 2ARROCH. gnal
anti body" of yaReAELARAl 10 lﬁogaﬁmge%mgﬁ;sg% gg%en%as;c%erg; nrefersto a
preparati or], of anti body "nol egu s_of singlre® no ecut? ar’ ¢ aﬁB &Pi8 8?1. 93\
monoc| onal 3% CBYRFantEepe ised éman imppeglized cellngl e bi ndi ng 10 specificity

and affrmity for a partheuharrephivapa hWaSPEAITAEYY as LBR KEEM is d to
refers to antibodies dis | si ngl e bl ndi'ng

nonocl onal .anti,b ! | ayi ng a

specificit )’HQHF%%?%WE%@W&&E}G@ aéﬁareeﬁrﬁgteéﬁ?“?%’gF’E%ﬁ%edd%riﬁ‘ﬁﬁﬁﬁ PY om hunan
ger m : ne : meecobatiwhdans, snelqueﬁx)astibddi\esdstﬁaﬁ&md_ a iﬁﬁﬂiima}]t@gb?‘ﬁ@%e} that .
monocl epal ; : I i ch includes . a B ce
obt ai nég f rl%%%%gﬁéﬁéb@“ﬁ%‘pﬁgﬁﬂﬁ‘?ﬁ%’%“éﬁ%%’@%‘?“&?? ﬁ\i\@‘eé R ﬁﬁﬁ?&g’nggowguse,
havi ng a gdRb#itogies cxpriergd asmgrrenscorabingnichptension aroetranstivtbdantol st

chai n transgen@) bnsRdids GscMed WORT & ?écbﬁ‘l%glgﬁé ebmbitforfafhifhah GHAHRA APy humTaN

anti body", ag LBSE h(?r ein, |3 i nt ended ]
and (c) antibodies prepared, expressed, created or isolated by any other means that
involve splicing of human immunoglobulin gene sequences to other DNA sequences.

25 Such recombinant human antibodies have variable and constant regions derived from

human germline immunogiobulin sequences. In certain embodiments, however, such
recorubinant human antibodies can be subjected to in vitro mutagenesis (or, when an
animal transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and
thus the amino acid sequences of the VH and VL regions of the recombinant antibodies
30  are sequences that, while derived from and related to human germline VH and VL
sequences, may not naturally exist within the human antibody germline repertoire in
vivo.
As used herein, a "heterologous antibody" is defined in relation to the
transgenic non-human organism producing such an antibody. This term refers to an
35  antibody having an amino acid sequence or an encoding nucleic acid sequence

corresponding to that found in an organism not consisting of the transgenic non-human
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ani mal (Y9020 use) that 20 is transgenic for human i mRSTSEIBHE#%N
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using are naw c
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the transgeni c no 4 JUL 2005 %EJHTP S02/ 04024
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For exanple an an aln assocCl a

murine |i ghromitizationiof aFOI*?éQCErfDMiCiDd] m&modm@?VIMffmeesswﬁlﬂ@éteemmybrl d

antl bodi es mlmn%maéﬁﬁ%nﬁggﬁahzed anti bodi es, discussed supra. An
"isol ated anti body,"

d hergin, nded to r, r.to.an antibody
which is substantiall Sf‘?eéig’%‘fmotsﬂ‘@i’ﬁ%ﬁlﬁ‘fili’@gﬁ TSHQRIHBO ‘gi?ll"g%ﬁ? 4ant i geni ¢
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i pSu i I; tJ t| gens
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Cross- reaCtdtHérttMaﬁﬁe%&h%’ierﬁﬂe@taﬁﬂ/%é{‘&ﬂ agﬁﬁéa}y-?cigted ahfi@a. of mﬁé&%ﬁ'hﬁ‘s

(e.qg., (‘em es "honol o s% regver, an isolated antli may he '
subst ant i al3nbpdwEecagnIzing 3neatisce and | #p antibedy sneck bﬁnéﬂfé%ﬁ“cﬂes‘lseﬂn one
enbodi ment iaferdhangdablehdremwitlathe term "an antibody which binds specifically to an

25  antigen".

As used herein, the term “high affinity” for an IgG antibody refers to a
binding affinity of at least about 10’M”, preferably at least about 10°M™, more
preferably at least about 10°M™,10'"™M7, 10""M' or greater, e.g., up to10”°M or
greater. However, “high affinity” binding can vary for other antibody isotypes. For

30 example, “high affinity” binding for an IgM isotype refers to a binding affinity of at
least about 1 x 10’M™.

The term "Kzg50c" o1 "Kj", as used herein, is intended to refer to the
association constant of a particular antibody-antigen interaction.

The term "K4is" or "K 4", as used herein, is intended to refer to the

35  dissociation constant of a particular antibody-antigen interaction.
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combi nati on of "isol ated" nonocl onal anti bodi es having different04 JUL 2003
speci fi cg‘;{tes are conbined in a well defined conposition. As used herein,
"specifi P4 ﬁ refers to antibody binding to a predet BEFUAGHI4EZK | gen.
Typi caIIy, t he antlbody binds with an aff| nity of at |east about 20 1 X

10' M'', and binds to Aheedh e oLl

at least t fold gre te © hgl@i:%%t{ssm f|n|t t? %ﬂutogd)a&a?g elaé]hw %qublc
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Inlngcanﬁ(ﬁ,ﬁﬁltﬁéeﬁ tched
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i nt endeld t oclasdifed 59Q:1§s|§Ea] c&%ﬁﬁcdlﬁsic@
ant i body- anz ! Nis6 §TS%E}119E @éﬁ@fcﬁi fsH g@é swltchmﬁ

i nt er
i ntended to d%fsre}'?y F6°H a‘%%eYﬁné%B’ ¢ ét‘?%?l"%%?%ﬁ?e SWitgh sReIeneaegion in
ant i body- anﬁlcgmsgamtebbmammcaﬂﬁo@pés&iﬂﬂxﬁ@%y\@c%yﬁﬁ“&ﬁé&nﬁﬁg /' Us02/ 04024

As d h f to,th t

oa) -t nat acleeb e d ShaekPhialeh B by Rinbed o ateis SORED

herein, "i 361t9H@U§WQIth1ﬁ$@cal Swﬁéusg mechiresiph endmenmitertrynsyehe hnd/bhe cl ass,

or i SOtwe,lnﬁrcﬁBnﬁB&mQQ@yon%ﬁ% afoBo ﬁ% s, 'nga[ﬁlc ﬁ{sa&cf ‘?%ae e ot her
he refers R

lg 5 cl asse used herein, "NOASW t ype PFsot ypi c
cl ass of h%“%&w n that is produced when no isotype switching has taken

place; the CH gene eAeasidigréinetheaneV hahadeh Sy PR S td REBNA the
first CH gen ﬁ@ggg% é}elﬁ qrom% ream. fromthe functionally rearranged VD]
gene. |sot yp EWi-t Chr & Lor5gaish fecompbination. o st 1 Fcefauence, typically
non- cl assi c%\llsmf@hymorsmﬂ bhishg.e. ,Opassintedf thsomsnectswgio@hbrb@ deRESAMFindY
reconbiat 1188 sQWER e olMBifioh M HL V&q%h Ac%@h “angloﬁ Wi 1%&Pre?\geen € O I n

the transgene Nop-classical isot may 0c BF°
honol ogous TFePap PR ek aﬁéﬂbﬁe@ﬁlaﬁm cwnstawaegmﬁngzms@acsm&s titeedlis no

del eti on). spébilf'ﬁl’sﬁat;\lh\éfé 186 Eihaes Adlays¥Edued) 'tﬁ@fu@@%@ﬁ@beﬂﬁ%ncé&ﬁ%‘tpﬂﬁ:ally

intertrans ({ i i nt erchronpsonal réconbi nati on,  anong ers
occur and gfo? tpﬁ%“gal?lg rop he construct.

As used herein, "glycosylation pattern” is defined as the pattern of
25 carbohydrate units that are covalently attached to 2 protein, more specifically to an
immunoglobulin protein. A glycosylation pattern of a heterologous antibody can be
characterized as being substantially similar to glycosylation patterns which occur
naturally on antibodies produced by the species of the nonhuman transgenic animal,
when one of ordinary skill in the art would recognize the glycosylation pattern of the
30  heterologous antibody as being more similar to said pattern of glycosylation in the
species of the nonhuman transgenic animal than to the species from which the CH
genes of the transgene were derived.
The term "naturally-occuiring” as used herein as applied to an object
refers to the fact that an object can be found in nature. For example, a polypeptide or
35  polynucleotide sequence that is present in an organism (including viruses) that can be
isolated from a source in nature and which has not been intentionally modified by man
in the laboratory is naturally-occurring.
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switching. As used herein, the term"switch sequence” refers tpjtjppggmsDPONA
sequences responsible for switch reconbination. A "switch donor"” sequence,
typi cal YO0t ch region, will be 5 (i.e., upstream) SCHEW2EHRLt r uct
region to be deleted during 20 the switch reconbi nati on. The "switch

acceptor” region wi || Therhgtneeantde £e8sdt n&@int rgfe?gio%c&trgaéaf‘aﬂaﬁ'o%ed and

t he repl acenent constant region (e.g.,.y, C, etc.). €re is_no )
speci fic siheavipsa of é&WW@OﬁM lpeusuphereipeV pegiaentdepesidegdence
Wi Il typi cahdnyedidiely dpacehiediCbakh g skgamntiine oafsiatiéh enARidS@SeRNGEN,

"gl ycosyl ati on %ayﬁrn;'\fl defined as 1th %g%ter%.of 25@%¥.boh drate

uni i that CRRPIGEVAR gAYy omidhcreREs < iimrOBIRbitip €1F PORS an
in nvg nggl ohsahi?a i:ﬂmrﬁ'tfmidrhy oéngiaﬁimmlb@hhﬁne ﬁ%‘ﬂ}kﬁa‘i rbaﬁiéxlm@dhetﬁlrwilldmu it least
anti bo can_he ar i as ng, su antially simlar to

o] ycosy?/at ?’5‘5 r‘fﬁ'ﬁ elf]ﬁ(gﬁ%raié%éﬁ%o il E?llgglt?rgé"le?%/mgﬁ' ant i bodi es produced by

t he species of the nohhutean "unkaggagedt onlgeradline cohbguratien”ofs usediheraimyinski | |
0 the art YRl 1o6000ehtnt ey FREPLALLARCR RN IRTY Smelf is not

het er ol ogous anti body as being nore simfar to sald pattern o

gl ycosyl at ire¢pmbined, so asinces wyneshatelyadinsaniigenDor dsegpeentc ani mal than to
Ehe sgqgit es ”om whi cirpd {é?m@h‘uclgi%g@}ﬁj Iﬁal,et;m%",tarsadglé@ﬁ%}eitn\,ﬂ%riﬁteﬂgéd %?Helua-?e
erm "nat ur. -occurrin s used herein as applied to an objec refers
to the fact&?]ﬁéPOIe?ﬁH]&BFB‘gB]‘@hﬁmgeé“%uﬁd‘W#lﬁéF Taolegiys H@%é}?ﬁ#@ﬁ"e—aﬂandw

pol ypept i dera@obubldSstaatlsd) bat pefdraldy sedpibisstrdriiet DIApPr esent in an organi sm

(i ncluding viruses) tlggt can. b urce J,n nature. and which
has not been intentiondl}

efim is f idSO|c§t'§d d rlqm 9 1SQ erence to
TR TR ASIC Aeid melgclie a5 dpes igrepyn rederen

nat ur al | y- oselei¢ aqids erk®diigantibhdi2005nnbodP pOBHAS 4e. PCVHSU2/ @R Zythahiend er m
‘rearr QEQ?% .@?893?@1%%%& &6 %\?\ﬁ:l@i@a&@H{?l&'ﬁfeaih'\ﬂﬂcl?{he%ucﬂﬁﬁ&é’ dCha' n or

| i ght chain i nmunogl obul i n | ocus ereln a V segnment IS positione
i medi at el yeadneeetreodmedheantibady pr setbredyt rartion aedigectipdhar ncleptdrli ng
essenti al | yeguer@edOhcidthe\dntiBbdivé-ofl@filoBy pbAFRL Gkt bild/antiBehLahérnged
I mmunogl| Oblﬁlg qghr}e]al ﬁi:cus 5 can be |%§ng|f|%#gé/ CE% ar.i,son to gerni.ine
DNA; a rear g%’e FR oM sauenses Feevatially fla HuElElnRSid fyhuman genomic
hept anmer / ndidAe rinhorehdgdiedreha btumah ent-«€ITDEY amtibvedy s @ngetidn tereofiencthdese
confi gyhat i.n e L o] t he |
cont i gadat e uASotRES, AEhT a0 sBauch Bl BF PLT 5083, & wERIAk Shah VS
i mredi at el Enddjght ebpn (YLY vamiable 1peinmg havipg thosepyenacs shawn e PeQdDa80e 1,
ol ecul e", s s Ney, 6] 8 redppciiviignded to include DNA nolecul es and RNA
nol ecul es. A nucl eic acl | ecu)’e may. be .singl e-strande Qr
doubl e- st randed, but %Péfséggfﬂewi ‘"ga‘ﬂt?)émcé@gﬁ?‘gﬁ%ﬁnw.a 1BSER IR sol at ed
nucl ei ¢ aciNiOsol-8 dndledd “cansarsatieseqeinne modifedationsit € et Aucleotide and amino

25  acid sequence modifications which do not significantly affect or alter the binding

characteristics of the antibody encoded by the nucleotide sequence or containing the
amino acid sequence. Such conservative sequence modifications include nucleotide
and amuno acid substitutions, additions and deletions. Modifications can be introduced
into SEQ ID NOs: 1-8 by standard techniques known in the art, such as site-directed
30 mutagenesis and PCR-mediated mutagenesis. Conservative amino acid substitutions
include ones in which the amino acid residue is replaced with an amino acid residue
having a similar side chain. Families of amino acid residues having similar side chains
have been defined in the art. These families include amino acids with basic side chains
(e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid),
35 uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine,
tyr0sine, Cysteine, tryptophan), nonpolar side chains (e.g., alanine, valine, leucine,

isoleucine, proline. phenylalanine, methionine), beta-branched side chains (e.g.,
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nucl ei ¢ aci ds encodi ng anti bodi es or anti body portions (e.g YQ Xhﬂﬁ
CDR3) th d_15 to CD89, is intended to refer toanucle|% U#
mol ecul e %ﬂ#ﬁ'ﬁ?ﬁ t he nucl eoti de sequences encodi ng t he atGHB2A24

anti body portlon are free of other nucleotide sequences encoding

anti bodi es tBfeofiMel PAGY, E@l%hhﬁ%@&nﬁh@ﬁd@@ﬁd]ﬂ? O{y?&’h# %ﬁ&yl%ge whi ch

ot her sequences .nma ur.al k. the nuclelc n-genom-’c

na
DNA. In onéfyéﬁ%@flz@ﬁ?ém% h n@aﬁreéwm l@ysgseawlmay acigrrepidue ingrhunheey eof |
i ncl udes 2chnnk@mwmmdydspmferamme 1R6d 0w MR AESaRino Jaéxd%esﬁuéfm& the s
wel | as heay % h(fu @%{ Q} }and |l ight chain (VL) variable regions having the
sequences S 1, 3, 5 7, and 2, 4, 6, 8, respectively.
A58d| sclﬁozed and cl ai Altetnhtivedy, rm ahhmeSQﬂbtﬁﬂﬁheﬁt ﬁﬂitatidifstchnlbﬂuﬁﬁaub%a NCE
1 I nclu t WV t ,__nhucl eotl de an
anino 25 gmdéﬁﬂg%w%ﬂ& %ﬁ (:aazfrl o@ggﬁflﬁﬁdg ﬁfﬂg EAYHFi T htaP Yaffect or
alter the l§ﬁWmtmjl mh‘agtacsmarsltﬂlcscanmnghaocaﬁtd bouhCIeStratibddizg chhbe

nucl eoti de Sﬁl%gﬂé'dﬂ'fb‘?bﬁfdr%%géb?@hg' ng the am no acid sequence. Such
conservative sequence ications include nucleotide and amno acid

substitutions, additid%ordingydantthadinsencodsdiblitbafheams antéhgble:hmnvamdbbed
into SEQ | Regibh) mikidbtiay s&i&ﬂ@e@.@sc‘l@&ﬁ%&‘ﬁ?? krm@mmm 3ry, ana‘ébc t
e rvatil ve

site-directed 30 enesi d PCR- agenesi $.” Cons
am no acid gﬁwgﬁ}ea(ﬂ aéugﬁaeh%ﬁ&nq appRe agid seuseres dissbosdde | s
r $p| aced wiheteia(. aSEQIRNGs:2e4] @I,w?ad marw(gm sﬁbﬁhﬂ&dl@rsﬁhlgﬁarﬁﬂ)gti{}s Fgm lies
of amno a avi m_|ar si ave been defi in
the art. T%gg%c{ %%dq%%égw Hgiaéﬁ?%gméeélvg@ﬁhﬁ?‘f?ﬁﬁﬁglcen%q“@éw@ﬁ'dpﬂ‘g%e?e g.,
| ysi ne, ar divptheedis¢iissiph ds teow aetlosubstenis]ycdimilas arftehagies caﬁlhargtemﬁﬁatad:l d,
lutams a ' e ar,agi ne,
g Ghsba 0113‘56? reogg qJeHQ}L Ql'idﬁ %?ngq)aﬂﬁblg?e@{)ns})%{% 1ce dlgl ﬁngsr? Olg ar

gl utam ne, serine i e el ne
si de chai né‘e{eénﬁss EQIRN Qe 1-3 a3 Pl'rﬁ’é”deﬁé&kﬁ“he i sol euci ne, proI i ne,

phenyl al ani ne, met hi qmirp}leickeid: bfeaaﬁhes@bghﬁm%ﬁid?ég}("qn&cme ﬁ‘ﬁa a
02106, 4634 PCT/.US02/ 04024 tpb’ﬁjél i ne val i ne eu0| ne)

.1191014 c‘] lé%q? 00% igngteq s&q ) neci
and ar omat FeC§ICAEEna) Frsigpateq seaysactkPrle FpPRmatly adie ?
hi sti di ne) ar€Tidgntjcal Vpﬂeahpm;mhtmnmﬂe&ﬁi&tmﬁmmdir(?ﬂe&ﬁods neat due abﬂut@ow man
anti - 9 n er_a resi due
rom tho. SomcaRoliSefluelay Aol BUPECE b3, AP R RAMRER BFlsB ot
mut at i ons @BPPLSE’ ??ﬂ?%%@é@e IP%%QR}MW élt@ﬁg‘ﬂ‘-’fé}’ISUbﬁtapT@althoofolf%yaﬁmms CD89 -

anti body ceodiedghsRgHRAGEVIIIHBHIBS UdMer 5 é%ﬂ@@ilyﬁmlﬂaiﬁ%gﬁﬁioﬁs 1§k t he
resul ting nodi anti bodi es can be screened for 'binding

activity. 58’88183?6??&?{)&55“ odi es encoded by the (heavy and |ight chain
vari abl e 10 regi on) Thegemehi identtydueneaswdissqlensedishetgitiondfthe nundsd® | D

NCs. Iys 3, oPideffih] )poﬁﬂgllxsoghared by the sequences (i.e., % homology = # of identical
positions/total # of positions x 100), taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity
between two sequences can be accomplished using a mathematical algorithm, as

30  described in the non-limiting examples below.

The percent identity between two nucleotide sequences can be
determined using the GAP program in the GCG software package (available at
http://www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50,
60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. The percent 1dentity between

35  two nucleotide or amino acid sequences can also determined using the algorithm of E.
Meyers and W. Miller (Comput. Appl. Biosci., 4:11-17 (1988)) which has been
icorporated into the ALIGN program (version 2.0), using a PAM120 weight residue
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containing the (heavy and light chain variable region) amno a |4dJ L7
sequences disclosed herein (i.e., SEQID NGs: 2, 4, 6, and 8) |ncUI cqgﬁ
subst ant W& 920644317 | ar anti bodi es encoded by or cont ai ni ng P&TH¥S0z404024
sequences whi ch have been conservatively nodified. Further discussion as

to h h bst ti bod d 15 .b d
he parti atack: a2 RaRyRenRls bt SheRCherte ety 2bfe 1F el Bt e R idcen . O
di scl osed idemtéty hetvgeeBERolamitdacid be@iehsesprn bedietbringedwsing thoNepdiemenc
acids, the L mSiol pof bl Hg&a@u@%gfoﬁﬂlg@% J‘fa‘é\@%eﬂ(}g% é&?' ds,

or de5|gnate sequeéen heréor, when
i dentical , iwathe ppraramen ﬂtﬂc@@@tﬁoﬁé’ﬂmhﬂgwakbﬁ 1@1@‘1 etions, in at

| east_aBouty, rﬁ&éﬁ/&r&% gt é@aggﬁg%ggéﬁeﬁmswat lni/atﬁi &@@W@M&u&o%a g 95%

and nore pre 8%to . &e nucl eot i des.

|
Aot | 5 egap wreiaBLetas I 4115 dAuk 0 ot L300 Lo B arher Lkt S O |

hybridi ze under sel ectrhy guélyiRrakid azﬂtpr&aln%q%idegaﬁthet;@egeﬂgnvmiml@ﬂent of
t he strand e per |dent|t etvveengIPV\D se nces iS @gé ﬁtlon of

C
Lhe mumber FBBepbe pras C POpOEIIPE o PR PER gt R BT asgS 10,4
honol ogy = %r ekarhplenidectify refaesl deoamséd. Bweh Séamﬁemhei}ml’&vrmecﬂ.ﬁ&il)lg theaki ng

o be iHr olBAr T4 S AP ARt OREA IR EPAL 080 /b Bidioed

conpari son ¥5: $@ql|@n5é§xSé"nnthmtléﬁ mzamehes oan bé pré‘@!@@ﬂ “’ltﬂémNByASEet ween two
Sedquences Cfiletin, %E&%@ (b(? hedaldgsd ﬁ%b%ﬁﬁhbl%éﬁd@éé&;%ﬁée@ Bmdfgdudto

described i e ‘non- | ting e anp ‘es he percent |dent|
bet ween tmthﬁ@@plémcarén@m@s@éﬁwdawn@en @&%‘i’hﬁ%ﬁn&@%ﬁ&% EREPrBYt am

in the GCG ﬁ%&mmﬁ%ﬁ@bﬂem(ﬁ“ﬁme{a ghp= A ko mmaﬁ@o@aaa) using a
NW5gap mat r 80 and.a

| engt h Mei g?ﬂqu'c’)‘i‘ceia‘o’?opo\gouﬁgo %e PS‘?t%é m‘%ﬁ‘éﬁﬁe‘?agﬁfmeﬁgﬂ?l R} BRPReds ¢t wo
nucl eoti de ﬂigmmmfoacbﬂpsﬂmmqymmes;é}nppé&BlM%cm imetilired mg d¢seabed gori t hm
of E. Meye n r 24004 ch
has been yl %%%ﬁgrﬁ Eﬁ M{c%w%}fj%ﬁpp 87513@%?/:5# g?o%n]'%h%%%ﬂ‘ksgh:?AM
120 wei ght m&GdeB’Lw mgxmsshe defa uyms o F%@Q@W@%&Pg a

gap |ength Renaldwyaqf NBZ A @n BaRsdE Rk http qiw&wﬂdblaﬁﬂhmwv the percent
identity between two am no aci dgise guences can b ld grm ned TSI ng the
sgpe ?f %

Need| e and Winsch 101§ Puisic aciisgpay begpraseat i 5oy &cgor s ettn® Wi & h
has been i npgtiply piudfied ordubstahgallFARrpfogr. atmmtleicaidISCisiditdieanr drquderdge

baves0 mat riops e Epis e PR peT v RObL iR BBERAR SpdlB X O
| engt h wei ghantahingpts2e, g3 oﬂxr:r cﬂlulmnuslewraved&mmretem%by gtandatd sechpisugs,
sequences Ofy hfifnLHRSHIESHE YRR &2 banding, column chromatography, agarose gel
25  electrophoresis and others well known in the art. See, F. Ausubel, ef al,, ed. Current
Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New York
(1987).

The nucleic acid compositions of the present invention, while often in a
native sequence (except for modified restriction sites and the like), from either cDNA,
30  genomic or mixtures may be mutated, thereof in accordance with standard techniques
to provide gene sequences. For coding sequences, these mutations, may affect amino
acid sequence as desired. In particular, DNA sequences substantially homologous to
or derived from native V, D, J, constant, switches and other such sequences described
herein are contemplated (where "derived" indicates that a sequence is identical or

35  modified from another sequence).
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further be used as a "query sequence" to performa search agai %4 ) EH ﬁ C
dat abaseﬁﬁ‘g}? %or exanple, identify rel ated sequences. Such searc an
be perfo tfd 3r‘|g the 10 NBLAST and XBLAST prograns (ver JFAU020302f
Al'tschul, et al. (1990) J Mdl. Biol. 215:403- 10 BLAST nucl eoti de

searches can be perfoxnRgiid g{ldﬁsh%gmbﬁsﬁnl\eﬁr IlmlF BS%L‘S 1r{t8 qt"h“é“’ﬂﬂcl ei c

wordl ength = 12 tQ obtai n nucl eot i uences
aci d mol ecuicktiogship wath anpgher PB@IEICBEW%QW@ eFar betanch esproawtdrer peirdoermed

with the XBkAPdablydgikato §66diag seq'iﬁncé/\@ﬁtdéf%&tthe ﬁal?sc}iﬁtlgg%?'ﬂ% s%ghé?ﬁ acid
15 sequenc atlﬁorml oaous to.the tein nolecules of t I nventl To

obtain gapp T8Re ISerfRgrong APDSBAVAFEpPERbIipkasmBiAdTatden be
utilized asDNdsegideds bﬁnghhkéd:ﬁtwcoﬁ?ﬁ @his and, WAR4d né\'!é%& %o {4 50 n@%%el
25(17) : 3389; ol . \[)\ggn él lizing.BLA and progra ﬂe
default paranelera gr PREEHHS 508 1 e ’Bﬁ(ﬁj‘f%&a ‘{)re‘;“@tc Se%ﬂ“ﬁ@F 0B‘F'TGJDINIBLAST)
can be usedlnkséenmml@; ﬂlﬂWﬁ/sembncasrakmajnahlegﬁ‘eﬂ’cé‘tﬂ)gTMth&h&hb‘m@ﬁbxﬂS may be
present in whole cellfpe o Jnj " Asylﬁsgaﬁ?re%z ESl Iﬁfe%g@%%?%tpéﬁ@gfﬂé%éc? or

substanti al | y pure form nuc erc acrd
subst ant i all9'epRle e2pahbreef trmspertiog anather lfuctem atiti o whizh mhwb@ﬁr}mkaen()ﬁe or

ot her 100nt@pd SEVHchr ifa gp]asrﬁ‘jtdhe&hﬁﬁhjf F1s hﬁ.{ 8 ?&ar%‘\; %I@A%('gfﬂosl&t

standard te nqufklcgs | udi n tre ban

col um chro ‘P&al rsﬁ%%elﬁémaﬁé’eélgé@flr éﬁg?@ﬂ?eéﬁm efiectsn fiea viratel |
known in thecwrtwheSaﬁ ;adHitioAuisDNg| segﬂlten@may &dhga@H infdihe ifP OGRS 1 N

Mbl ecul ar %e(}la & eene Publ i.s sci ence, New York

(1987). The nuc eqcéorgaeaca% 8£F“f ’6 O‘bgfreP “ﬁf‘é%ég‘f’“l Glantd Which gy ase
often in amtmducv‘é(esgqueﬂ (vestomptavingra otk edgineSreplidhiion asd é;ﬂ§oxﬁa[ld t he

| i ke), 15rom, 0 [es be..nut at ed er eof in
accor dance V\Aﬁt]%ggnan ard tec n?%ﬁgég(e% Hg’ﬁ(%ﬁs%algrg%r@mf@aﬁé’ﬁg@@ CEpt° codi ng
sequences, iptggRaiediiodbr gpromerala hest et upari intodudic isecthe host @Y, ateisi red. | n

parti cul ar thd¥y &e%fﬂﬂﬁ&ﬂ afoHRShAaR HedlokyodRanR! ‘M&léﬁvér certdin gg(%br‘é%ge from

native V, D %{] switches and ot her . such seguences_descri bed
herein are &% %ﬁ%? Bg (R repEessige of geres 19 whi dihes aernperativelicindisde Sheh
|0 (21 /e gté |4 c aI3 (J)_’Iﬂc@ﬁ mchfémeﬂtczhmn an &Tebtﬁhbﬁaﬁtlt_ﬁpfe@hon hréctlg’rs4l(dr iﬂ;ﬂpl 2005 WO

: in
pl ac edﬁlént omP %ﬁ%@%ﬁ)ﬁ?‘% hﬁ%&}%%’ns fe%g Vﬁcstgﬁ' c&eﬁléﬁ‘%hﬁbﬁeé?@g’é’épwggquence
For i nst ané&hngugs gefien I@Flleéﬂmnﬁpiﬂsmlds Optreairksent specifitationd phadidiy
sequence i fand tvatdreaday HelRed (rRGSKH)| E’:;H]?Qs ﬁ%ﬁnﬁ?gﬂﬁ%%& c?ﬁg—r{olﬁ )hl?s%ge(:t to

transcri pt [Eon éte uI at seq ences,, operab ed neans

sequences lz’é’e{: INYeRSies in AEndgA & erchidesush pther formsiofl t wo
protein ccdpmgsmegcmrs sucloas vigalaestor (@ gl , ﬂe]ﬁlﬁﬁﬂbﬂﬁcfeﬁﬁﬂ@retl%@fm@é‘ tch

seguenges, i dIC tes that .t.he sequen re. capabl e of
ef ]96Ct ?.ﬁ g éﬂg\n&‘{&é’ﬁgéeé gg%?é%-ass mate VIruses , W ICh s5e1rve eguiva, (ient CthIlS p

The term "recombinant host cell (or simply "host cell"), as used herein,
is intended to refer to a cell into which a recombinant expression vector has been
introduced. It shouid be understood that such terms are intended to refer not only to
the particular subject cell but to the progeny of such a cell. Because certain

30 modifications may occur in succeeding generations due to either mutation or
environmental influences, such progeny may not, in fact, be identica] to the parent cell,
but are still included within the scope of the term "host cell” as used herein.
Recombinant host cells include, for example, CHO cells and lymphocytic cells.

Various aspects of the invention are described in further detail in the
35  following subsections.
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The term "vector," as used herein, is intended to refer to a n ‘ltg [m%
nol ecul e@gﬂ%gl% of transporting another nucleic acid to \gg Wal een
| i nked. (0] t‘ype of vector is a "plasm d", which refe T{%Soéméqu‘cul ar
doubl e stranded DNA | oop into which additional DNA segnents may be

| i gat ed. AnotPhedudivRefefumRcA ibodfesdo Vg vector, wherein additional DNA
segnments nmay "be T gat Vi.T Certal n vectors

Tnto.tn
capabl e of aut onomus?ﬁ%ﬁpp‘&ﬂ?rfagﬁnﬁlw esr@%’g{’gé}flthq WYEPHOR; @R bems ‘é‘&cé by
i nt roduced a(vargty obrechdybe| inviedingrcdnhentiongl mohacibedliaatibetyi ghethodblogy e.g.,

non- epi ol RARTEH SRS SLIBIRRAIBR e AR e Kk e e SRR gL B e,
host cebl Ws6n4PHht Adtiough sematinteell hhbndmstuompﬂolcc:dmc&lare pi'aé*a:xed:x;; mapenciple,
replicated o?lﬁér}g&f%% E%r@&{?cﬁno%&%@?nﬂ%ﬁ%@ c%%rﬁlﬁé ‘Gegé%ﬁ altr®

capabl e of expressi on o ‘@ operatively
l'i nked. Sumcog@mtrgn%f@@mt@ﬂ@f%dnmbomwe| n as "reconbi nant expression

vectors" (or sinpl Y, ’?Qe ﬁW&@%ﬁi}ﬂ&%\%\ﬁ@ﬁ%? R}e ahﬂ Qﬁﬂﬁfo?ﬁas ﬁﬁiérxﬁﬁﬁh@n
vectors of Utl||t%¥ reconi nant ues are often in the form of

pl asmi ds. IS¥SiEHe Magrs@'&ﬂppe&fhedﬁousedﬁasvmwellﬁﬁfabh%émce BESy be

used moerqhﬂﬂ@ﬁaﬁim Iﬁrﬁtobbﬂgaﬁcﬂ&%muqm§foi il o fap Ry &Qid(:yt%@fdf‘ of
vect or. ver, tlpne Vetﬁ mgn s int ndefl to_incl ude suc ff CF fornms of
expressmn UOP ST e F‘éﬂ"‘i‘xB%‘%bﬁ’% G &: Bw”ﬂFé‘BIe"é’é%?%‘ B9y e
retrovi rusqxocemr@mwokms and adeno-associ ated viruses), which serve

equi val ent 1 unct | ons Tk Gt BARB ALl AShoGEh apbiBlis! dplad host

cell"), as used herein
r econbi nantagainst D80 san be gensratpdusibg BANsgenia mingceTyingtpagh ofithe lb@nan

under st9od jth@ineSHSlnt REHES AN hd MbERASIteh? Tﬁés%&raﬂeéen%itet Rofertdiero
particul ar suhjecf.cell but to the progeny o a ce Because certain

30 nodi fi cA¥rSRES nHMedE gcs, HO@G%@HP%%@HEFQPP@HSE%@W%W‘WCO des
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hybri di zat i}HmrpmclegMﬂé%%-rl@l,ﬁpceiberg &t and yszambi. p1985) Iverine Rev. dobminglies

for preducivng. IPNECHONAL 1BRAihE 30 %nE ROnBE TP\ BY 4Rn IV ¥ Mb&R!ScPT64:536-
546). The preparation of HuMab mice is described in detail Section II below and in
Taylor, L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen, J. ef al. (1993)
International Immunology 5: 647-656; Tuaillon et al. (1993) Proc. Natl Acad. Sci USA
90:3720-3724; Choi et al, (1993} Nature Genetics 4:117-123; Chen, J. et al. (1993)

30 EMBOJ. 12: 821-830; Tuaillon et al. (1994) J. Immunol. 152:2912-2920; Lonberg et
al., (1994) Narure 368(6474): 856-859; Lonberg, N. (1994) Handbook of Experimental
Pharmacology 113:49-101; Taylor, L. et al. (1994) International Immunology 6: 579-
591; Lonberg, N. and Huszar, D. (1995) Intern. Rev. iinmunol. Vol. 13: 65-93;

Harding, F. and Lonberg, N. (1995) Ann. N. Y. Acad Sci 764:536-546; Fishwild, D. et

35  al (1996) Nature Biotechnology 14: 845-851, the contents of all of which are hereby
incorporated by reference in their entirety. See further, U.S. Patent Nos. 5,545,806;
5,569.825; 5,625,126; 5,633,425; 5,789,650, 5,877,397, 5,661,016; 5.814,318;
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Natitre 36 8%4 ﬁ?% “EEESERS, bty caq be(used 1 impnEEs dhe BaMakpeice ment al
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| munol 0gypRparafida of Sk d Husz D. (1995) .Intei-n. Rev.
| munol . Vol ¥ 1g: né’5-%§)_:1),8§9 ﬁggg’?ﬁgmﬂf aﬁlﬁl ?ﬁﬁ%&,mﬁ?gﬁggé)bemunﬁedY Acad
Sci  764: 5381B46lls expressing @D8 e. gt 2 n3Boratel] lipk9@G)roNmteliremBhotespdiRed. ogy 14:
845- 8520, the cont eniCunAflatile exPbridvte A LiAEY i Lef by
reference hn gilr entirety. é% further, 1U %aﬁgg?grﬁig%@% &ag , 806;
5, 569, 825; 5. ,"{?521’ ,afﬁ%‘?m%‘,%%,e d bestsbernsiniially igmurgeed ingapgitogeadly (IP)
5, 814, 318; wilh aotigenJitlcop(de WEORIsQEANG, RITUWEA0R/ HARR dier S4d 299, and
5,770, 429; ;r@hlinit & .and GenPharm | nternational ;" U S
Patent No.. 5, 545 é‘%’g%{‘%ﬂﬁ% C!?ez%j wift anugEy B RSOTBIRT FrOBEP EdeVeR Rbe. o
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| as'described below), and mice with sufficient titers of anti-CD$9 human

immunoglobulin can be used for fusions. Mice can be boosted Intravenously with

antigen 3 days before sacrifice and removal of the spleen. It is expected that 2-3

fusions for each antigen may need to be performed. Several mice will be immunized

30  for each antigen. For example, a total of twelve HuMab mice of the HCO7 and HC012
strains can be immunized.

Generation of Hybridomas Producing Human Monoclonal Antibodies 1o CD89
The mouse splenocytes can be isolated and fused with PEG to a mouse
35  myeloma cell line based upon standard protocols. The resulting hybridomas are then
screened for the production of antigen-specific antibodies. For example, single cel]

suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the
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retroorbit alypRl GeslS: 1edd ?w#&}ega?gﬁpﬁ?@ DGLE" PRO %?pl%%ﬁhhéﬁ%—é AendQREG, P%d

bel ow), and mce wth suf ters_of an 1 [ m’runogﬁ3 obul in
can be usedvifreio genpgrapsmaNamovatolpatibesindissinewiaremediy fgi t h  anti gen 3
days befsor ecipaitdrizaggn.and renoval of the spleen. It is expected that 2-3
fusions for each antigen may need to be perforned. Several mce wll be
i mruni zed 30 for each antigen. For exanple, a total of twelve HuMab m ce
of the HQOO7Usng RdCGhPAnshadgiSeguomas webipneasdhaeddn@andesat i on of Hybri domas

Ty AR M LA S 1 >
st andar d prasidesidyes thabare detated mghe gishie lzghé chimarcomplerventanityf or t he
productigon @ierdifhing 28yiSREGIIRS). U B9 HaSSh, 1FOSMRGHIR Soqueh RS WEiHEELEDRS
oner si xt b THE T GRS LENBI s D) BEISSIE: B SRR 09 d5 G Ko
P3X63- Ag8. 6B&ansCPR setjudigesmtesesponeibinfor arlst atibbdE@nti gl inté8@jonsyit ish 50%
ol ate, forl Bughi SPeftr ARt E R detisd ol blBie B Bberd bAPeBkEL i no.
20% fetal @teady Sequrrme a@ihodssdy eosdidtingreadressidh Acctoh thatiigdndé CORN), 4
M L- glut a”@eﬂﬁenc@s from the specific naturally occurring antibody grafted onto framework

sequences from a different antibody with- different properties (see, e.g., Riechmann, L.

et al., 1998, Nature 332:323-327, Jones, P. et al., 1986, Nature 321:522-525; and

Queen, C. er al., 1989, Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such

framework sequences can be obtained from public DNA databases that include

30  germline antibody gene sequences. These germline sequences will differ from mature

antibody gene sequences because they will not include completely assembled variable

genes, which are formed by V(D)J joining during B cell maturation. Germline gene

sequences will also differ from the sequences of a high affinity secondary repertoire

antibody at individual evenly across the variable region. For example, somatic

35  mutations are relatively infrequent in the amino-terminal portion of framework region.
For example, somatic mutations are relatively infrequent in the amino terminal portion
of framework region 1 and in the carboxy-terminal portion of framework region 4.
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Queen, 16. efegiin can bI8PnthEi AR asNak d i Sl ofi -,10033) .
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i ndi vi doal 1BveidbiadfeQisd {d ®esiald L Q0. i.c 35

mut at i ons aretrella i.\fe\IJy I nf figgtfhﬁﬁle?%ﬁfﬁﬁ%?%rﬁfr?gﬁtpgt?(?nﬁﬁ)réﬁ{uﬁ%?ﬁ?éosﬁoof
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si gni fi cantipsilitate eligonteleplideiynthepis apé POReamplificdtion; aptirilaginsiafon t hi s
reasonzsit ihi$iatieh sine | 3 b q of, a
ek mecas el R0 g DBl IR BRRSORS ol o,

particular anti order to recreate an |
havi ng (ﬁiem. %%giléé]m(}l%?ﬂ); and, Hind]I1 sites are engineered upstream of the

translation initiation sites.
For both the heavy and light chain variable regions, the optimized

coding, and corresponding non-coding, strand sequences are broken down into 30 —
30 50 nucleotide approximately the midpoint of the corresponding non-coding

oligonucleotide. Thus, for each chain, the oligonucleotides can be assemble into

overlapping double stranded sets that span segments of 150 — 400 nucleotides. The

pools are then used as templates to produce PCR amplification products of 150 —

400 nucleotides. Tvpically, a single variable region oligonucleotide set will be broken
35  down into two pools which are separately amplified to generate two overlapping PCV

products. These overlapping products are then combined by PCT amplification to

form the complete variable region. It may also be desirable to include an overlapping
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preparing an antibody comprising (1) human heavy chain framework

regions and human heavy chain CDRs, wherein at least one of the human heavy chain
CDRs comprises an amino acid sequence selected from the amino acid sequences of
CDRs shown in Figures 1 or 3 (or corresponding amino acid residues in SEQ ID NOs: 2
30  or 6); and (2) human light chain framework regions and human light chain CDRs,
wherein at least one of the human light chain CDRs comprises an amino acid sequence
selected from the amino acid sequences of CDRs shown in Figures 2 or 4 (or
corresponding amino acid residues in SEQ ID NOs: 4 or §);
wherein the antibody retains the ability to bind to CD89.
35  The ability of the antibody to bind CD89 can be determined using standard binding
assays, such as those set forth in the Examples (e.g., an ELISA).
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CDRs of 14.1, 7.4, or §.2.

In addition to simply binding CD89, engineered antibodies such as those
described above may be selected for their retention of other functional properties of
antibodies of the invention, such as:

30 1) binding to live cells expressing CD89;

2) high affinity binding to CD89;

3) binding to a unique epitope on CD89 (to eliminate the possibility
that monoclonal antibodies with complimentary activities when used in combination
would compete for binding to the same epitope;

35 4) opsonization of cells expressing CD89; and/or

5) mediation of growth inhibition, phagocytosis and/or killing of
cells expressing CD89 in the presence of human effector cells,
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hi gh

To determine if the selected human anti-CID89 monoclonal antibodies
bind to unique epitopes, each antibody can be biotinylated using commercially
available reagents (Pierce, Rockford, IL). Competition studies using unlabeled

30 monoclonal antibodies and biotinylated monoclonal antibodies can be performed using
CD89 coated-ELISA plates as described above. Biotinylated mAb binding can be
detected with a strep-avidin-alkaline phosphatase probe.

To determine the isotype of purified antibodies, isotype ELISAs can be
performed. For example, wells of microtiter plates can be coated with 10 pg/mi of

35  anti-human Ig overnight at 4°C. After blocking with 5% BSA, the plates are reacted
with 10 pg/ml of monoclonal antibodies or purified i1sotype controls, at ambient

temperature for two hours. The wells can then be reacted with either human IgGJ or
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25

II. Production of Transgenic Nonhuman Animals Which Generate Human Monoclonal
Anti-CD89 Antibodies

In yet another aspect, the invention provides transgenic non-human

animals, e.g., a transgenic mice, which are capable of expressing human monoclonal
30 antibodies that specifically bind to CD89, preferably with high affinity. In a preferred
embodiment, the transgenic non-human animals, e.g., the transgenic mice (HuMab
mice), have a genome comprising a human heavy chain transgene and a light chain
transgene. In one embodiment, the transgenic non-human animals, e.g., the transgenic
mice, have been immunized with a purified or enriched preparation of CD89 antigen
35 and/or cells expressing CD89. Preferably, the transgenic non-human animals, e.g., the
transgenic mice, are capable of producing multiple isotypes of human monoclonal
antibodies to CD89 (e.g , IgG, IgA and/or IgE) by undergoing V-D-J recombination
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antigen 35 and/ or cel | s expressing CD89. Preferably, the transgenic
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generate the human monoclonal antibodies of the invention contain rearranged,

25  unrearranged or a combination of rearranged and unrearranged heterologous
immunoglobulin heavy and light chain transgenes in the germline of the transgenic
animal. Each of the heavy chain transgenes comprises at least one C,, gene. In
addition, the heavy chain transgene may contain functional isotype switch sequences,
which are capable of supporting isotype switching of a heterologous transgene

30  encoding multiple Cy genes in the B-cells of the transgenic animal. Such switch
sequences may be those which occur naturally in the germline immunoglobulin locus
from the species that serves as the source of the transgene Cy, genes, or such switch
sequences may be derived from those which occur in the species that is to receive the
transgene construct (the transgenic animal). For example, a human transgene construct

35 that s used to produce a transgenic mouse may produce a higher frequency of isotype
switching events if it incorporates switch sequences similar to those that occur

naturally in the mouse heavy chain locus, as presumably the mouse switch sequences
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In an alternate embodiment, the transgenes comprise an unrearranged
"mini-locus.” Such transgenes typically comprise a substantial portion of the C,D, and
J segments as well as a subset of the V gene segments. In such transgene constructs,

30 the various regulatory sequences, e.g. promoters, enhancers, class switch regions,
splice-donor and splice-acceptor sequences for RNA processing, recombination si gnals
and the like, comprise corresponding sequences derived from the heterologous DNA.

Such regulatory sequences may be incorporated into the transgene from the same or a
related species of the non-human animal used in the invention. For example, human

35  immunoglobulin gene segments may be combined in a transgene with a rodent
immunoglobulin enhancer sequence for use in a transgenic mouse. Altemnatively,

synthetic regulatory sequences may be incorporated into the transgene, wherein such
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B cells isolated from such an animal are monospecific with regard to the
human heavy and light chains because they contain only a single copy of each gene.
Furthermore, they will be monospecific with regards to human or mouse heavy chains

30  because both endogenous mouse heavy chain gene copies are nonfunctional by virtue
of the deletion spanning the J; region introduced as described in Example 9 and 12 of
WO 98/24884. Furthermore, a substantial fraction of the B cells will be monospecific
with regards to the human or mouse light chains because expression of the single copy
of the rearranged human « light chain gene will allelically and isotypically exclude the

35 rearrangement of the endogenous mouse x and lambda chain genes in a significant
fraction of B-cells.
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of whi ch aF&agBIERPOgsEdBtoy mare of pighlt sdtigepicrebeimneg., sphyiatsccas e bred
to homozygesdtt AOTypRaly. e illRSodiMlfs/ulifh edhirti MRy ' PeIRYR 4L N
foll ow ng _genot ;rg%e' a sbn‘gl +CQpPYy %per hapl o1 d set .o F,chr (?rmsorreg) of a
human heavﬁ‘qté%eé}s af [spstape &3@4 nPsferplly @t leagiabens WEM ' momx pigfirebly 2t of WD
© 98/ 24884) , lastitngt 20'Cdyl 0 Vpen 0REP, of Preart, 0f , @ﬂ"foQU@Wr@'?reéiér_ a rearranged
human #5111 ght chain A escribed | anpl e 14 of. WD 98124884),
and a deletion at_ eagﬁ ggﬁr}é g%tgﬁ&o%?se%gsﬁ ¢igBeY ﬁ%B(Fgefgﬁaﬁgwwg nP?F'atW'&e noves
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i nj ect Wi e used for roduction man nonocl ona
an![ i bodi esAg%gl?aﬁg%gt el'éeg{}gl clnaselﬁlgy be epiclugeé: I‘rom a gcﬁneclil repertoire for various
reasons (e.g., have a low likelihood of encoding high affinity V regions for the
predetermined antigen; have a low propensity to undergo somatic mutation and affinity
sharpening; or are immunogenic to certain humans). Thus, prior to rearrangement of a
transgene containing various heavy or light chain gene segments, such gene segments
30  may be readily identified, e.g. by hybridization or DNA sequencing, as being from a
species of organism other than the transgenic animal.
The transgenic mice of the present invention can be immunized with a
purified or enriched preparation of CD89 antigen and/or cells expressing CD89 as
described previously. The mice will produce B cells which undergo class-switching
35  viaintratransgene switch recombination (cis-switching) and express immunoglobulins
reactive with CD89. The immunoglobulins can be human sequence antibodies,

wherein the heavy and light chain polypeptides are encoded by human transgene
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pr ot ei ns, é‘?’BiXt,“: ?P?E%?P%&Pﬂ@toﬁﬂﬁeéi n A Typically, the innmunogl obulins
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sone embod hp@an ggqqepcmyh@e (qyp.bfi:e'rlab?laeﬂ]b, geigead e hoinea sequtehce light chain
e B % 0 8 RS
transgene ARSI OF HUHSPRANG Mutrlicais iy Riceldy et vergile segior @ndy efieanipl e,
human VH genesthishdbolt 80 eesiqueebes eMR)ak hesisest dffin b8 Sod £8RRNSESH P t he
predet #m %ec%ué‘% 'agﬁgcﬁ[, %Qﬁichpaﬂ@%ﬁgs%aﬁem to secondary (or subsequent) antigen
challenge. These high affinity human sequence antibodies may have binding affinities
of at least 1 x 10° M”, typically at least 5 x 10° M”, frequently more than 1 x 10" M",
and sometimes 5 x 10'° M to 1 x 10" M or greater.
Another aspect of the invention pertains to the B cells from such mice
30  which can be used to generate hybridomas expressing human monoclonal antibodies
which bind with high affinity (e.g., greater than 2 x 10° M) to CD89. Thus, in another
embodiment of the inventjon, these hybridomas are used to generate a composition
comprising an immunoglobulin having an affinity constant (K.) of at least 2 x 10° M
for binding CD89, wherein said immunoglobulin comprises:
35 a human sequence light chain composed of (1) a light chain variable
region having a polypeptide sequence which is substantially identical to a polypeptide
sequence encoded by a human V| gene segment and a human J; segment, and (2) a
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Once the mouse germline has been engineered to contain a functional
YAC having an expanded V segment repertoire, substantially not present in the human
30  lg transgene containing the J and C gene segments, the trait can be propagated and bred
into other genetic backgrounds, including backgrounds where the functional YAC
having an expanded V segment repertoire is bred into 2 mouse germline having a
different human Ig transgene. Multiple functional YACs having an expanded V
segment repertorre may be bred into a germline to work with a human Ig transgene (or
35 multiple human Ig transgenes). Although referred to herein as YAC transgenes, such
transgenes when integrated into the genome may substantially lack yeast sequences,

such as sequences required for autonomous replication in yeast; such sequences may
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segnenis and (2) a c j: i I i whi.ch is
subst an%i ally .identi ggf;a_?‘géeghg%@glg%t% %{%'gﬂgéaﬁglﬁ%egﬁgﬁn%%}e%sgég ('g eﬁUrar%%EdC,j
gene segnBRRtimmEnERmBIlgdmeAgenst hi gh affinity human nonocl onal
antibodi es agai nst 1) 16k8Qehis ahRfdl béakiBth g dhrBBtREd hedvyeapaandi ng the
repertoire_of hunm v%ilabl e rleﬁl on %[gene.segrrents in a transgeni c nouse
havi ng a gEWSﬁ‘émﬁf’ﬁﬂ I uaRetP Rl AR iunan | rmunogl obul i n transgene,
sai d method conpri si AY. Transgehircartigial cinGaihing regeAPee hda grRIwh direRSaeee
conprisi Ngy:MyeQ : S ich are not present in said

i nt egr%(% edliﬁgﬁh%mﬁ%nﬁggﬁgt_%sgeng Oten, the V region transgene
is 15 a yeast artifi éVallransgemoargmalscontainios mepreanged heayy aud reartangech V. or

VL (VK) genght RS8R mAbns@hesBY naturally occur in a human genone or

as may be spliced t her separately by _reconmbi nant net hods, which na
i ncl u)ée out Pof -order %%ret%lese categgries of tra)xllsge)éuc animal, the preferred order of y

preference is as follows I > 1 > III > IV where the endogenous light chain genes (or at
25 least the K gene) have been knocked out by homologous recombination (or other
method) and I > I1 > JII >I'V where the endogenous light chain genes have not been

knocked out and must be dominated by allelic exclusion.

Ii1. Bispecific/ Multispecific Molecules Which Bind to CD89
30 In yet another embodiment of the invention, human monoclonal
antibodies to CD89. or antigen-binding portions thereof, can be derivatized or linked to

another functional molecule, e.g., another peptide or protein (e.g., an Fab' fragment) to
generate a bispecific or multispecific molecule which binds to multiple binding sites or
target epitopes. For example, an antibody or antigen-binding portion of the invention
35  can be functionally linked (e.g., by chemical coupling, genetic fusion, noncovalent
association or otherwise) to one or more other binding molecules, such as another
antibody, antibody fragment, peptide or binding mimetic. The antibody or antibody
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may subst and} ; v guen . nces. required for
autononous%g%ﬁ%g%li&g%n?ﬁﬁéggf' suc%ﬁsFeR E%ﬁ%é@gﬁ%e/bqﬂ%nus @“\7@%2’7@@&‘634 0
4 JuL 2005 ‘E'Jé% ﬁﬁ&%@@é@@%mx)bﬁwmem efwe@089) §dmetiinol. 66i5866:506]
(e.g., I6est(desiibiny He gRshirdet RAdiPek e deaki £HARYisSSEL {rﬂ%ﬁg GSddwith
ot her suitahl e neuﬁ]tio(géﬁafb r %I catiqn in yeast 1'n no |Ionge necessary
(i.e., prict VPouhPrahier S/,[I-CfS%‘? e‘z@%%é@@%’élﬁ- el R Ipigpangdt e) .
Met hods of Me#pdg2ds: Hip-t Hd@saiﬁing)ﬂlehuﬁ&m;lﬁﬁﬂdimﬂﬁimgﬂﬁgbgLﬂjdﬂFcolcR]
expressi on,, 0 . ic use n n
trgnsgene(s}ﬁﬁEgnnﬁc{h %‘gfﬁfggﬁ’gff éylﬂﬂ)g ls"%ql%%\gi%h 05“5@88&?6% Ogﬁyﬁgﬁ §regn:
expanded V 2§dgtpratrapaderenoks &, alBE0AIM. fanunol/Mabovs H8ghiBA12S (dascribing
presenkoon théentYAfor BeBvity SNSPBAIIT FOHS0 HIB% R a@'ii%ﬁdy)i e Mﬁ%ﬁiﬁgr ound
nds g ot her

e ansgenes P fe PR A i eribnan DEnS ey s pibkoy OHeSIGA om0t her
10 human | yinphtiﬂymer ggeotsei ns. The invention also provides a high affinity
expanded v rogi on restr o BebtabE Rt e ERSHTR A Paresorigh
descri bes améwgﬂ% CAREET olbrbasdli ananan.ghrosthie, testémigehing, colonakciom, phgreas,

i nvent2on, Hakh Qénmgﬂ.joﬂ?ﬁs?erﬁ‘,rlﬁdney, head, neck, bone, bloed, and lymphatic system.
Preferred target antigens include carcinoembryonic antigen (CEA), gastrin releasing
peptide receptor antigen, mucine antigens, EGF-R, HER2/neu, HER3, HERA4, CD20,

CD30, MAGE antigens, SART antigens, MUC1 antigen, c-erb-2 antigen and TAG 72.
TAG 72 is found, e.g., on tumors of the breast, colon, and ovary. An antigen binding

30  region specific for CEA can be, e.g., from the single chain antibody, termed MFE-23,
s described in Casey ef al. (1994) ). Immunol. Methods 179:105 and Chester e7 al.
(1994) Lancet 343:455. An anti-HER2/neu antibody is produced by the cell line
520CS (Ring er al. 1991 J. Immunol. 28:915-917). Antibody H425 is a humanized
version of anti-EGF-R antibody M425. An antibody for TAG 72 is monoclonal

35  antibody cc49 described in published PCT application WO 93/11161, pubhished PCT
application WO 90/04410, corresponding to granted EP Patent No. 365 997, published
PCT application WO 93/12231; and published PCT application WO 89/01783. Yet
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See for ex gmré of {he eenirakneryousgystgm, incluhing npshivams of brgrcapegiMdeyer i bi ng

t _heh anti - %@Roﬁﬂ&,@&tﬂar@ﬁr 26 sSTrrRY3ox g hiBR43/ Nestibissdiecd:dpréssé@idd body used

Wit ‘ or W tme?alilltomas on the skin and on melanomas that have metastasized (V.A. Florenes, R.
Holm, O. Myklebost, U. Lendahl, O. Fodstad, Cancer Res. 54: 354-6, 1994), to other

25  organs and are difficult to detect and treat. The preferred site of delivery for treatment
of a brain tumor with the molecules of this invention is directly into the central nervous
system or directly, to the brain via spinal injection or fine needle delivery. Fora
metastatic cancer, a preferred delivery route would be by direct injection into the
circulation, or by the ex vivo blood methods described herein.

30 Other tumor types for which the methods of this mvention are
exemplified by, but are not limited to, Wilm's tumor (A.J. Buckler, K.M. Call, T.M.
Glaser, D.A. Haber, D.E. Housman, C.Y. Ito, J. Pelletier, Rose, E.A. Rose, U.S. Patent
No. 5,350,840) a pediatric kidney cancer due to occurrence of a somatic mutation in
the patient's single copy of a gene normally found in two intact copies. Wilm's tumor

35  can be cured surgically in 95% of cases, and a binding agent 1s envisioned to be
suitable as an adjunct therapeutic modality for surgical patients. Other examples of

known cancer-associated proteins for which the compositions of matter and methods of
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i nvention SPEBAULR. RFPHRLS: eSSy oPeSafivAadiertecaBmetivitiseictar s, such
ﬁs | euke gln ascoguddryl ty B anis Syddrbine aabpaichremal dl%ﬂgi@ ﬂd%ﬁ@:lis%s das t&éﬁ*g’ﬁ@ﬁod
or mone depgapdent; . Breast .tupors may be .characterized by

abnormal | y expr es‘fs"g%?%@%’}p‘%‘8‘%§,’ a@%%_i.ouf H%gre ”d%s’ C?WB“%GW&%- EG--1i ke receptor
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encephalomyelitis, acute necrotizing hemorrhagic encephalopathy, idiopathic bilateral

progressive sensorineural hearing loss, aplastic anemia; pure red cell anemia,

idiopathic thrombocytopenia, polychondritis, Wegener's granulomatosis, chronic active

30  hepatitis, Stevens-Johnson syndrome, idiopathic sprue, lichen planus, Crohn's disease,

Graves ophthalmopathy, sarcoidosis, primary biliary cirrhosis, uveitis posterior, and

interstitial lung fibrosis. Thus, an autoimmune disease can be treated by, e. g,

administering to a subject having an autoimmune disease an antibody having at least

one antigen binding region specific for human CD89 and an antigen binding region

35 specific for an epitope on an autoimmune cell. In one embodiment the target epitope is
an epitope on an autoantibody. Accordingly, resting B lymphocytes having
autoantibodies on their surface can be targeted and destroyed by a multispecific

37



| i gand, Heregulin, can be incorporated into a hunan nonocl onall &adil By,

e.d., 10 _bispecific antibody (BsAb) or multispecific nole nmeans
to targeWOaOZE(F('é%?ét tumor cell expressing one or nore HER%@EB@ZO#%UH ng
cancer. Further, heregulin nolecules are binding determ nants for

het er odi merh gLk SA8PHRIS HiHoR R IaNE an @f@ctor ell eﬂﬂem% ebstg,aigeae% HER- 2,
onal antl poady

-3 or -4 in conbinatjon. | one enbodi nent, a rﬁ)?gé) I

conpri ses aARUFenE} eidectorcell funchion; weulimg wdusis AT @HB&W’F?- 15 U.S. Patent
Nu Lrber h5, 367|, 060. IOt h@jlﬁnjm@lly; hraibddiek hﬁﬁﬁgguldaﬂlolﬁ%éncﬁﬁg wpdézliﬁa@ ﬂoem:ﬁewg; of
ot her herequl,in, nol ecyl.es, such. as ose .disclosed in U S Pate unber
5. 567, 060" MRt PSP A PRI SO BeCPi e At B YTa P FRA R ie e

t her eof 5 ofbetsed towentailengicsaMhe ahisioodydotisecnftosating @Heéngmdn unest ah aldoe
central nep VSt : [ ' . 20_whi s re ring
nor mal rrarrr}r)é%%ﬁ&%gtaggﬁ&lgvgﬁfc? g%%gntto?w !%%9%)( p&g g E’éﬁ eg@ htCs g ?r%ﬁg %é%nt%zt%geeg# ral
nervous sysndgE antibodydi Aerondinglyf suchw bividibg agentcandisk appffatpr celD. G Ronal d,
oo patent  Wpresing® and® thilePcblt whis suffabSisHodRASHRL FI5 SHcHPIL 2 BRLARP MBS
on the skin and oh nelanonmas._that have netastasized (V./A” Florenes,” R
Holm O MpRrAagBat celly resudtngim lysipet the daggeirelleapueh a ralgent gan Aso peeventggy) |
t pt oth godemﬁﬁgaf aﬁﬂlgtig%h?o ﬂie{IﬁEQ?&lEc%& afiﬁtt%aﬁg pl%ﬂgl_ltzs'é@l{%ﬁon B [q'ldéé ;@élwcsf?d
site of delivery for treatnment of .a brain r ecul.es o
This | nventPoRds Groked AT, cgndiuahiin Adbroutl: heAroRteFatpRdct | y.

t o t he br aisolublelgfpambthedeby ecvemrbinding ohRzBreadhe cdBd ambbasophty. a
netastatic cancer, a e | VEF . diyect _i.ection
into the circulati onﬂ%{a?%;?%h%%ei}%c %%%5%%‘%8’%{%‘%8@? %é’sngfrs 1 ‘gre%sﬁgélgi n.
30 Other tumtgen (suek a$ dreumalodhizctoe, oretimsderteantbridiesianddoxingh ar e

exenpl i ednfdyoorPatlisBESinflied td Tt REe bho st &  HiBEs Eafctélma,w,l xf’?tfatozga.M
Call, T.M ~~d.asér, DA Haber, D.E "Housnman, °C. Y._F}ggo, J. Peltletier,

Rose, E. A ‘Rgudgroorgagisnpeanaigo bavgreeteddydargeting 2 gsHdnfseied byia BKESOT8EMHIEr due
to occurrengéeh 8 a pathop@] infecladicatli on in the patient's single copy of a
gene normal ly found in_t i ntact. copies. WIlms.t r .35.canbe. cured
Surgi cal ly in 959%of Aseudinetly BeinyoRaR Rroviespeo LRy ERiRERreion

sui t abl e adgliseasesdpyrecs., ddnEnispeungite asoljadt ayirfoan wdectiooatlispaseian ficier® her
exanpl of 2 ' Is ; | b4 1 ONS
o et 20y e A B B s R AT e AU PR S PR, The
current i napdipgfegipr spagificalior EDBR ARG gleptisae 2asgen b iggion specific for an
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resi st ance
No. 5, 198, 34Mich anddisedsepgeunngivegancinsondegevedy refetred tonaviipathogenst'hén gks | | ed

L S B i MIEnSORHRSES i il
i nventi on aWeleprags Pseudomonas aeruginosa, Shigelia dysenteria, Salmonella typhi, S.
paratyphi, Staphylococcus aureus, Streptococcus hemolvticus, Hemophilus
pneumoniae, Escherichia coli serotype 0157, Chiamydia species, Helicobacter
species; HIV-1,-2, and -3, HTLV, FELV, HSV-] and -1II, hepatitis B virus, (e.g., HBV
30  major surface antigen), non-A non-B non-C hepatitis virus, Epstein Barr virus (EBV
glycoprotein), pox viruses, rabies viruses; Aspergillus species; Entamoeba histolytica,
Giardia species; Newcastle disease virus; Toxoplasma gondii;, and Candida albicans.
Obtaining unique epitopes from these organisms by screening proteins and by assaying
peptides in vitro are commonly known to those skilled in the art. Thus, preferred
35  antibodies of the invention have at least one antigen binding region specific for an

epitope on any of these microorganisms.
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receptor. The modification of the ligand can also transform an agonist into an

antagonist, such that the ligand inhibits rather than stimulates cell proliferation.

Modification of the ligand can be an addition, a deletion, a substitution, or a

30 modification of at least one amino acid.

Effector cells for targeting can be human leukocytes, preferably .
macrophages. Other cells include monocytes and other IgA-receptor bearing cells. If
desired, effector celis for targeting can be obtained from the host to be treated.

The targeted effector cells, i.e., effector cells coated with binding agent

35  of the mvention, can be administered as a suspension of cells in a physiologically
acceptable solution. The number of cells administered can be in the order of 108-109

but will vary depending on the therapeutic purpose. In general, the amount will be
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While human monoclonal antibodies are preferred, other antibodies
which can be employed in the bispecific or multispecific molecules of the invention are
murine, chimeric and humanized monoclonal antibodies.

30 Chimeric mouse-human monoclonal antibodies (i.e., chimeric
antibodies) can be produced by recombinant DNA techniques known in the art. For
example, a gene encoding the Fc constant region of a murine (or other species)
monoclonal antibody molecule is digested with restriction enzymes to remove the
region encoding the murine Fe, and the equivalent portion of a gene encoding a human

35  Fc constant region is substituted. (see Robinson ef al., International Patent Publication
PCT/US86/02269; Akira, et al., European Patent Application 184,187; Taniguchi, M.,
European Patent Application 171,496, Morrison ef al., European Patent Application
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non-human antibody. Winter describes a method which may be used to prepare the
humanized antibodies of the present invention (UK Patent Application GB 2188638A,
filed on March 26, 1987), the contents of which is expressly incorporated by reference.

30 The human CDRs may be replaced with non-human CDRs using oligonucleotide site-
directed mutagenesis as described in International Application WO 94/10332 entitled,

Humanized Antibodies to Fc Receptors for Inmunoglobulin G on Human Mononuclear
Phagocytes.

| Also within the scope of the invention are chimeric and humanized
35 antibodies in which specific amino acids have been substituted, deleted or added. In
particular, preferred humanized antibodies have amino acid substitutions in the

framework region, such as to improve binding to the antigen. For example, in a
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acetyl-thioacetate (SATA), 5,5"-dithiobis(2-nitrobenzoic acid) (DTNB), o-
phenylenedimaleimide (oPDM), N-succinimidyl-3-(2-pyridyldithio)propionate
(SPDP), and sulfosuccimmidyl 4-(N-maleimidomethyl) cyclohaxane-1-carboxylate
30  (sulfo-SMCC) (see e.g., Karpovsky et al. (1984) J. Exp. Med. 160:1686; Liu, MA ef
al. (1985) Proc. Natl. Acad. Sci. USA 82:8648). Other methods include those
described by Paulus (Behring Ins. Mitt. (1985) No. 78, 118-132); Brennan et al.
(Science (1985) 229:81-83), and Glennie ef al. (J. Immunol. (1987) 139: 2367-2375).
Preferred conjugating agents are SATA and sulfo-SMCC, both available from Pierce
35  Chemical Co. (Rockford, IL).
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complexes can be detected using e.g., an enzyme-linked antibody or antibody fragment
which recognizes and specifically binds to the antibody-FcR complexes. Alternatively,
the complexes can be detected using any of a variety of other immunoassays. For
example, the antibody can be radioactively labeled and nsed in a radioimmunoassay

30 (RIA) (see, for example, Weintraub, B., Principles of Radioimmunoassays, Seventh
Training Course on Radioligand Assay Techniques, The Endocrine Society, March,
1986, which is incorporated by reference herein). The radioactive isotope can be
detected by such means as the use of a y counter or a scintillation counter or by
autoradiography.
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Phagocytosis assays can be performed as follows. Packed target cells,

e.g., ox erythrocytes (OE) (10 pl) are mixed for 16 hours at 10° C with 20 p! of the

30 F(ab')y-Ig conjﬁgates at concentrations previously determined to give maximal rosette
formation. Heteroantibody-coated OE are washed, adjusted to 4 x 107 cells/ml, and
are mixed with an equal volume of myeloid cells at 2 x 106 cells/ml. This mixture is
incubated for 10 min at 37° C, and the cells are pelleted and incubated for a further 20
min, after which time noningested OE are lysed at 4° C with buffered ammonium

35  chloride. Phagocytosis can be assessed by microscopic examination of Wright's

Giemsa (Sigma) stained cytospin preparations. At least 200 cells are counted in
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30 V. Antibody Conjugates/Immunotoxins

In another aspect, the present invention features a human anti-CD89
monoclonal antibody, or a fragment thereof, conjugated to a therapeutic moiety, such
as a cytotoxin, a drug or a radioisotope. When conjugated to a cytotoxin, these
antibody conjugates are referred to as “immunotoxins.” A cytotoxin or cytotoxic agent

35 includes any agent that is detrimental to (e.g., kills) cells. Examples include taxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,

tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
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Drugs In Cancer Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld er

al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom ef al., "Antibodies For Diug
Delivery”, in Controlled Drug Delivery (2nd Ed.), Robinson e? al. (eds.), pp. 623-53
(Marcel Deklker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In
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25  compound.

A “"phammaceutically acceptable salt" refers to a salt that retains the
desired biological activity of the parent compound and does not impart any undesired
toxicological effects (see e.g., Berge, S.M., et al. (1977) I. Pharm. Sci. 66:1-1 9).
Examples of such salts include acid addition salts and base addition salts. Acid

30 addition salts include those derived from nontoxic inorganic acids, such as
hydrochloric, nitric, phosphoric, sulfurie, hydrobromic, hydroiodic, phosphorous and
the like, as well as from nontoxic organic acids such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic
acids, aliphatic and aromatic sulfonic acids and the like. Base addition salts mclude

35  those derived from alkaline earth metals, such as sodium, potassium, magnesium,

calcium and the like, as well as from nontoxic organic amines, such as N,N'-

47



ant i body conj ugates are referred to as "ininunotoxins." A cyt Stbodtiin2065

cyt ot oxi c ent 35 includes any agent that is detrinental to (e.g., kills)
cells. EW Wd6Xnc| ude taxol, cytochalasin B, gram cidi iPGI/USRAHeR4UmM
brom de, ernetine, mtonycin, etoposide, tenoposide, vincristine,

bl ast |G 45 WO
o5 a1 i R S ey 25 VO
m t hr anyci rﬂletéé‘iqlﬁﬁﬁv’eﬂmbﬂe@ﬂﬂmﬁymmg@@@ﬂ@rldﬁe gl ucocorti coi ds,

procai ne, tetracal ne, AlchfRR8HBE of HeGRERBOINbntiH Chnfe QRG] sferdd) gs
or honol ogs ﬂ!{g Tr?eg%eultlg ae%jri:ts mcl%ttlje but are nsotr Pyma?glgét?

ant i met abol ‘? Ipownp theer. e%ét‘"é be apgresiataddiy e ﬁléﬂleé-aﬂ*ﬁaég‘th&m%%
cyt ar abisne, and/dp niddewtedimsisiratibacailbazy ﬂ@endﬁigiﬁ)ﬂoﬂtthél HeARARESlEETIE active

mechl or et ham ne hi o chl al an, .car nmust BSNU). .and

| onusti ne (%5\&93“‘5 I ?E’ ‘ﬂ&’? ca%‘a‘“b‘i}gh‘fvﬁg Ot HFO??HF’J%}%‘:’FBF&SH’-“ rapid

st relpt 0z o'; aelense, suuhtasmw@mm[[ed ehghse foemuthtioh) mlchﬂuigmm;ﬂf amk; atgamd&ﬁﬁ'al I )) ( DD(F;)
cisplatin or aunomyci n) an
doxor bl ) s en AR fafa OIS, BroderRalRly. HsPhBRiR) o) vy

bl eonyci n, Hﬂiwambﬁusmwf&mﬁhﬂwmlm)(lmye, p@lmalrﬂanindemnodv;tglpcohagent S

(e.g., pyi n%:ic?%blf%eﬁ%WéHMe@tﬁs' B&d olﬁﬁcﬁ@ﬁélﬁOﬁ)langfm&ﬂﬂSdeogstﬁéggre{)ﬁXﬁ&;' on

can be conj ugatf radi oi sot ope, ctive

generate cytf§Pedo &nu}aae%m@é}atﬁ&mrﬂéw@ﬁy EFOW iathiosg skillebgnthe arta See

di sorder, &Lgamfa&uﬂeac@nﬂ@bmr&b@@ﬁds@m TR er9Eh e naf T RIRobAYAHIhON can
be used to flﬁ%@( gl venw1 5‘6‘9 I cal response, and t he drug noiety is
not to be COASEY dn¢; Nee I®assi cal chemical therapeutic agents.
For exanpl e, the dr uchvrmdrﬁirysmrmycdn@oan@bﬁt}miinvmnonpgd epefd fodespdssessi ng a
desi req bi 9:1 8’%@ tlcﬁici 'rM«Ji}I ¥e %flz,%légsgpp tﬂ% co o%uhewlilr%emco a%nngx)é( {IJI n, an

enzyn'at i cal oxlin, ra men reof SucC
ricin A g@mmwlmfat@ eRatasial v, provent utpmatnawtapxt &@rmxampif—r dteeqomfsmuﬁ as

tunor necr QﬁaySbéaaﬁﬁlarst&Qd Qfakd?ﬁe%‘i ir?ﬁlpﬂbp\‘m 1Pte o), Q&‘ &%ﬁ]@q%%mes ora

nodi fiers for exa gtﬂggci I nes, | nt er | euki 5

i nt erl euki e’Et pagmaceutiey %ce%m Upents inglude sglingapdyeqpequs li’?’éﬁ‘-’rfophage

fcoI ony sti mbhmlbimgpraﬁcﬁrﬁéa ncale Gﬁ&r—)m—oﬂhﬁﬁtﬁt@ﬁ@ﬁﬁ emxlrlgws ad wellhat i ng )
actor , r er owt ues conj ugating suc

therapegtlcgrrvoefn)[ ng] ?e%g‘g&feé ea{ragcd%{ﬁ\ﬁﬁwl?nmﬂ mol gﬂ Arnon et

al ., "Monocl onal Ant |PBxadne@3Uﬁ9¢ll}’l argepialit amgers mglude stdnlmg:slelons SdwiEs or

(ngga;)y bpiwmlﬁag{erﬁ@%b@%ﬁ ?&Iﬂee;&tgﬁg&)%ﬁe @%@%ﬁtﬁ 1¥iftctaitt -

" Ant i bodi esSoRPNTPL A sPanapny Ihs use ofiueh med aﬂéloﬁgaﬂﬁg’omqrmémﬁeﬂlhda@we)

RObI nson etsubdtance® éSknownip. thEZ3- Eﬁcep( Maoeehs B%k&ﬁfvenhﬂﬁ?al n’l&ﬁaﬂ)ra EhIGE Pe,
"Antibgdy Carrier.

30 Th W
Vonocl ohal TRPHEERIetIB RSt SopBimaaper tpien BURE phaiaceliéa * TV €W 11

compositions of the invention is contemplated Supplementary active compounds can

also be incorporated into the compositions.
Therapeutic compositions typically must be sterile and stable under the

conditions of manufacture and storage. The composition can be formulated as a

30  solution, microemulsion, liposome, or other ordered structure suitable to high drug
concentration. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity
can be maintained, for example, by the use of a coating such as lecithin, by the

35  maintenance of the required particle size in the case of dispersion and by the use of
surfactants. In many cases, it will be preferable to include isotonic agents, for example,

sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.
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Examples of pharmaceutically-acceptable antioxidants include: (1)
water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium
bisulfate, sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble
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For the therapeutic compositions, formulations of the present invention
include those suitable for oral, nasal, topical (including buccal and sublingual), rectal,
35 vaginal and/or parenteral administration. The formulations may convemently be
presented in unit dosage form and may be prepared by any methods known in the art of
pharmacy. The amount of active ingredient which can be combined with a carrjer
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esters, suc as ethyl oleate. Proper fluidity can be mamtained, for example, by the use
of coating materials, such as lecithin, by the maintenance of the required particle size
in the case of dispersions, and by the use of surfactants.
These compositions may also contain adjuvants such as preservatives,

30  wetting agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include

isotonic agents, such as sugars, sodium chloride, and the like into the compositions. In

L2
Lh

addition, prolonged absorption of the mjectable pharmaceutical form may be brought
about by the inclusion of agents which delay absorption such as aluminum
monostearate and gelatin.
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generally depend upon the factors described above. It is preferred that administration
be intravenous, intramuscular, intraperitoneal, or subcutaneous, preferably
administered proximal to the site of the target. If desired, the effective daily dose of a
therapeutic compositions may be administered as two, three, four, five, six or more
35  sub-doses administered separately at appropriate intervals throughout the day,

optionally, in umt dosage forms. While it is possible for 2 compound of the present
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thus enhance targeted amg deitvery (see, e.g., V.V. Ranade (1989) J. Clin. Pharmacol.

29:685). Exemplary targeting moieties include folate or biotin (see, e.g., U.S. Patent
5,416,016 to Low et al); mannosides (Umezawa et al., (1988) Riochem. Biophys. Res.
Commun. 153:1038); antibodies (P.G. Bloeman ef al. (1995) FEBS Lett. 357:140; M.
30 Owais et al. (1995) Antimicrob. Agents Chemother. 39:180); surfactant protein A
receptor (Briscoe et al. (1995) Am. J. Physiol. 1233:134), different species of which
may comprise the formulations of the inventions, as well as components of the
invented molecules; p120 (Schreter ef ¢l. (1994) J. Biol. Chem. 2659:9090); see also K.
Keinanen; M.L. Laukkanen (1994) FEBS Le#t. 346:123; 1.J. Killion; 1.J. Fidler (1994)
35  Immunomethods 4:273. In one embodiment of the invention, the therapeutic
compounds of the invention are formulated in liposomes; in a more preferred

embodiment, the liposomes include a targeting moiety. In a most preferred
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phar maceut i.gal, k\)é EPQ lﬂﬁ&rgbeﬁﬂé Eé)rg rd%Lre% t%gw{r Q%ﬁ;@ﬁtﬁ%—%seVWi ch

adm ni stration se ect
may be usedTeHORISTHMRBNE lmyamla@@d Ornerorf?prchnmwhﬂt irethe priavorad beitble a

conposiii ongstepthidet@cPEBSEME bhﬂ‘éﬂ%@héﬁ‘facﬁfr?ag &%wtﬁkﬁsdsﬂé"t& sevelétg olg the

phar maceut i c]gal | y acce tablg dosage _forns by conventi gnal nown to
those of THPERSSYmPiPRs,@nd fhe Pa)&%‘iwwoawgﬁﬂ@'@ln%mtg oppdmipdstzgiipn gelected.
ingredients in the plideraegotitiosmuscbniesietandfhii@to thaexpneanihel nventi on

b t t qf.t { di t which
g??ec'?l xgr!tgglggﬁ}@\?/és ﬁgg%es%pa%rlpg%ﬂpagﬁft?% ee‘g g’hi%ee‘i‘alﬁrp 3’%‘ gg{]l cu: ;r 'S
patient, caépuse buldered salinerrobivions ethahwl, modyal 4fdr emarmpiet plyserobeiropylérexi ¢ t o
the 15opat ighabt aﬂi‘ﬁ qSR RH AR IR A% o) %ﬁ@'thé/\hk%) Qﬁfﬁﬂﬁb%%&nﬁey e}e%%y of

phar macoki net i c ct ori) I n¢l'udi ng. t he acti Vi arti cu
conposi t i ons°RsF P YR éﬁ‘ﬁa’?‘ﬁ\}’éﬂ{ﬁ%%% 0 (S?Pattlfll%s‘@btaéﬂ%ﬂbalb byor

am de t her eafintefidnee bdtegeired pﬁﬁﬂlerﬁ?ﬁéhﬁ atd @Be of bﬁ_‘.péﬂsm 20 bya@debni stration,
(ne rete Shugieigy Mgl 405 IS bEASE COmAnG SIS Dl e
sugars, polyalcohols such as manitol or sorbitol, and sodium chloride in the
25  composition. Long-term absorpticn of the injectable compositicns can be brought
about by including in the composition an agent which delays absorption, for example,
aluminum monostearate or gelatin.
When the active compound is suitably protected, as described above,

the compound may be orally administered, for example, with an inert diluent or an

30  assimilable edible carrier.

VII. Uses and Methods of the Invention

The compositions (e.g., human monoclonal antibodies to CD89 and
derivatives/conjugates thereof) of the present invention have in vitro and in vivo

35  diagnostic and therapeutic utilities. For example, these molecules can be administered
to cells in culture, e.g. in vitro or ex vive, or in a subject, e.g., in vivo, to treat, prevent

or diagnose a variety of disorders. As used herein, the term "subject" is intended to
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U.S. Patent . c scl
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del i very s
eiunmatmc unwanted cells, i.e., target cells, or antigen in a subject includes treating

the subject with the bispecific or multispecific antibodies of the invention. In one
embodiment, such methods include obtaining an aliquot of a sample of blood or blood
cells from a subject, treating the blood or blood cells ex vivo with a therapeutically

30  effective dose of a bispecific or multispecific antibody of the invention in a
pharmaceutically acceptable carrier, and returning the treated blood or blood cells to
the subject. Preferably, the cells of the sample of blood are isolated and expanded in
culture and, more preferably, the cells of the sample of blood are treated with agents
that enhance the number or activity of CD89. Such agents include cytokines,

35  lymphokines, or growth factors, e.g., G-CSF, GM-CSF, IFN-y, TNF, and interleukins
such as IL-2, IL-10, and IL-12.
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the subject's size, tSuablewesthods affadtriimistering the compositions (e.g., human

antibodies, multispecific and bispecific molecules) of the invention are known in the

art of antibody-based therapies. Suitable dosages of the molecules used will depend on

the age and weight of the subject and the particular drug used. The molecules can be

30  coupled to radionuclides, such as 1311, 90Y, 105Rh, etc., as described in Goldenberg,

D.M. ef al. (1981) Cancer Res. 41: 4354-4360, and in EP 0365 997. The compositions

(e.g., human antibodies, multispecific and bispecific molecules) of the invention can

also be coupled to anti-infectious agents.

Human anti-CD89 antibodies, or antigen binding fragments thereof,
35  also can be co-administered with another therapeutic agent, e.g., a cytokine or a
chemotherapeutic agent, or can be co-administered with other known therapies, e. g,an

anti-cancer therapy, e.g., radiation. Such therapeutic agents include, among others,
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25  molecules) of the invention can also be administered together with complement.
Accordingly, within the scope of the invention are compositions comprising human
antibodies, multispecific or bispecific molecules and serum or complement. These
compositions are advantageous in that the complement is located in close proximity to
the human antibodies, multispecific or bispecific molecules. Alternatively, the human

30  antibodies, multispecific or bispecific molecules of the invention and the complement
or serum can be administered separately.

Also within the scope of the invention are Kits comprising the
compositions {e.g.. human antibodies, multispecific and bispecific molecules) of the
invention and instructions for use. The kit can further contain a least one additional

35  reagent, such as complement, or one or more additional human antibodies of the
invention (e.g., a human antibody having a complementary activity which binds to an
epitope of a CD89 antigen which is distinct from the first human antibody).
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the cells aheitbfarkPODRS. OfhcIhORFAR 4l ) L0, & e
and, nore pr%ra&’%, N hg gellﬁ%(?? c’?ﬁe&@{ npl gtg‘%}gg‘f}?gﬂﬂgﬁgr‘%{{r}éggg‘%{%}#ﬁ h
agents t h&PTEHRAITER LA SRR e SpmRke Gomparedp thpgontrabsamplege mdicativel ude
cyt oki nes, thapfséncepifdkbitemtigen irgthewadipfeact ors, e.g., G CSF, Gw CSF,
| FN-y, 1dNF, and inter] eukins,, suc s IL-2,.1L-.10. and 1L-12 54 04 JUL
2005 V\bg-OZ/ 064634 Pahﬁ%%ﬁﬂnpﬁ‘%ﬁﬁﬂtﬁé‘?mé’mmﬁ es  ethad Akt i on
provi des msetestng they presamon drquagtifyans tiejaentuna gAF oskprasshanesdls iambiogen; an
anti gen foupd, opha Rty |- b D e t hogen, Such
met hods i ncllﬂde adm ni_ st e?fl&rrlj(ggéﬁ@%ﬁ%lhiaslr[&rr%lfght?ilcisgg'?/ﬁcglgl%@g%%stng%‘] E&Arrier a
Bript bispérafiametespled pf the invention o 8 feagirentthareof odjpghteditog a 5
bi ?ﬁi ng _Speleief:%abletmaﬂ@f; (EP8Dosing the Qibjudh Bda %{%%ﬁ& fdrg;tcswtiﬁg)éafi@ﬂ%@géamﬁe of a
pat hogepi c __i pf ectious organi . or.of an antigen of an infected cell, or
of a chcerm aée?rl%t‘%eng&%ﬂﬁg%ﬁ?g fm“ﬂﬁtpéffﬁé’f‘?sé’élgﬁeﬁ%e conpositi on can
conpri se an anti - CD89llziredentipventitkeld finther iBusirated®r e a6l ViR xAhpRes
pat hogeni c w3 j j I n--ant i f .infec cells,,or of
a cancer cel?.ﬁ%u%ﬁ%%%%g%%&nﬁgtﬁ 'ﬁseﬁ?l ?‘Pﬁﬁ%nﬁﬁgﬁ??‘ﬁfga?g%ﬁgﬁ%“{ﬁ%eanﬁﬁgsent
i nventi on IS{RTeBRCHPAERISGRd PHbliSSEY Prignt arpligatinpstciteCUBOugiowt dseapplivation
treat nent afe dips@8BEiBcomorated herein by reference.

conposi ti of?

25
EXAMPLES
Example 1 Generation of Transgenic (Cmu targeted) Mice for the Production of
Fully Human Monoclonal Antibodies to CD89
30

Construction of a CMD targeting vector
The plasmid pICEmu contains an EcoRI/Xhol fragment of the murine
Ig heavy chain locus, spanning the mu gene, that was obtained from a Balb/C genomic
lambda phage library (Marcu ef al. Cell 22: 187, 1980). This genomic fragment was
35  subcloned into the Xhol/EcoR1 sites of the plasmid pICEMI9H (Marsh et al; Gene 32,
481-485, 1984). The heavy chain sequences included in pIlCEmu extend downstream
of the EcoRI site located just 3' of the mu intronic enhancer, to the Xhol site located
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characterized by abnormal endogenous IgA, such as di seases char cter| zed
by circulating IgA-containing conplexes and/ or precipitation (gf

| gA- i MmuY® @é¥fd3dxes, e.g., chronic hepatitis, Henoch- Scmﬂwesmmpwmura
(HSP), 1gA nephropathy (Ber ger' s 15 disease), or |gA-glonerul onephritis.
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elimte mechani

I nvention ca% resul t ?%@%gbgbé&&f&%& Qt{%daﬁh%u e‘deﬁ olbbgﬁol}/ugﬂjsoﬂ%lr mal
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i nduci ng, ‘Eﬁlt‘?ﬁat’éﬁ’lPB/PrPHH&t‘?h’ﬂlw of Eainio the Sm3l sittleceted avithied | ysi s
of c;al | s ?Iﬁlilnult @h@f@ﬁl?%lf@mtéﬁnd ﬁh&@ﬂ:g&bt@@ vﬁ{hf %hﬁs;bél 3215 the Aﬁﬁ&hﬁ%ﬂ:h{ 4 thb
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o hode of SHRERA Bafient b WG Eimue Frrafias fovh he hne it oniod tote

mul ti speci &bal almjldaa&ﬂemt ﬂanﬂtﬂaﬁﬁd‘nﬁ ths )asDCrrthnD\h&ElinseﬂecBrPhd<ﬁ@MMng n the
art of j@nt t r osages of es used
Wil dle%en Q@gﬂd Qﬁs‘gﬁé’e‘b%nl dha? §Ipﬁfeesw a‘e%Pe%ﬁ%PfF%Fé"fb%ﬁs%‘? ul ar drug
used. The mﬁﬁe@ll @blsc:asseﬂeceammﬁﬁhemw gencavhiden thel frabestiptsmahcasral 81 the 90Y,

105Rh, etcpy pH@s}ﬁlbg%‘égra{erku%E gﬁé}@ﬁﬁ&notepg)%ﬂﬁac@lﬁa ﬁ%ﬁ@ ;erl]_g:gpgler Res.

41:. 4354- 4 P 0365 e conposition
ant i bodi es! IWD ?:Teélﬁé@r p1-d4 b W?ﬁ‘@égfhf‘cpg@@ﬁﬁe@g}m@ﬂ Sﬂﬁép‘fulwﬁmdlﬂn can

al so be comg@ﬂnt Bkl o/l 11 B0 BidtheRGEQN Genetiky BN 2@9190353081%5%535{@9%@8 or

Aot hels U1 aplana IR t@rg&‘? oot PRV BRI o ot h el o e
or can be d¢b6Hdnomivshich gt nabichssettdrons kxmived etsmramimﬁméllgfragmmt and g

. e,
Z%h;&”ﬁi&“@%% Sohupuyit Bpbqey pSER L BBl AL AT KRFDICE,
as G CSF, &hraosrcassptiowas pgiseddioan pERM7 (i) by EepRHSall dlmgtecm dluguch as
doxor ubi ci en&e@%dadmeloﬁ%d i ﬁﬁ's%fxdl%n? |o?9@’;51h§n§1‘ﬂ'ﬁ@ﬁun G 5Beb%fsitéle

chl ora cil., and c h dr oxyur ea nsel ves, .are
only {i? ¢ eIBFF"\‘/té toR Oﬁ«?é% lﬁﬁﬁ@ﬁua?@%s% Virreeﬂﬂ%iepéme%was Pagarizad with

G spl atin Netl nndavienpesstimplax aits thysdidine kigese k) 08ssomd wadindesal ntlewevery
four vieeks sandvagile g{%ﬁﬁ%ﬁes teALh2 YSRGS ATV AR 8da82rBe PRy 75 MO/ 1 N2

dose once every tén
ant i bodi es Magsowar |f@}eﬂ B hiipte I3 gAsIO2. Thieeassstie Q@ﬁSIBlﬁe)fﬁrlee@eimg

invention wWduenERUTESR ARE YidcketBd 8P ik ROAM SBSpbWR @Ml polyadenylation
25  site, as described by Tybulewicz ef al. (1991) Cell 65: 1153-1163. The resulting
CMD targeting vector contains a total of approximately 5.3 kb of homology to the
heavy chain locus and is designed to generate a mutant mu gene into which has been
inserted a neo expression cassette in the unique Smal site of the first Cmu exon. The
. targeting vector was linearized with Pvul, which cuts within plasmid sequences, prior
30  to electroporation into ES cells.

Generation and analysis of targeted ES cells
AB-1 ES cells (McMahon, A. P. and Bradley, A., (1990) Cell 62: 1073-
1085) were grown on mitotically inactive SNL76/7 cell feeder layers (ibid.) essentially
35  asdescribed (Robertson, E. J. (1987} in Teratocarcinomas and Embryonic Stem Cells:
a Practical Approach (E. J. Robertson, ed.) Oxford: IRL Press, p. 71-112). The
linearized CMD targeting vector was electroporated into AB-1 cells by the methods
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cancer agents which operate via different mechani sns which vyi egg @ 0
cytotoxic effect to 10 human tunor cells. Such co-admnistrati ér? @ol ve
pr obl ens V&2 6evel opment of resistance to drugs or a chenggoisobhe
antigenicity of the tunor cells which would render themunreactive with

t he anti bod ( | i 1. tibaodi es, nmultispecific and
bi speci :‘ ic Hﬁ%cﬁgjgﬂl esg3 %'r“ tz_][(ﬁgﬁ?,;lse it Sﬂ%mﬁéﬁﬂﬁvﬁ b%'@ﬁ@ﬂ!{ﬂg@ﬁ;ﬂ&ﬁ%}w

sites, suchCels peretnlesd intg 169 om Hiplesiat a dnsivy of B-20¢ 1 0'GMIwIHD AfdiQ4 ‘
crbbds mont | "o 18 (R MR ke bl LR R ordho SRR o M orear g

enbodi nent , e Vi\£ﬁ treat nent of a popu
cells with 8 %‘idrfai BmEgRH: 28 drugerepstaahelooes wend allopredpe devaopbie @t Diays.

cell's cah bElentspheaapitked int¥ed adididk! m

cont ai ni ng Pﬁ)lrrpl ﬁrrggt ?tgw(s)lc t%’g?sidg?%?g?%g?% g@%[ﬁ%ﬁa?@a?%}#ﬁd?' bITIFH&l ng

agent of th8& ISVEH? fighhves %‘gﬁa‘ﬁ‘e“ ?‘PFpY’%li?éHelbgO%ﬁwdrlbe othee baif keatprad for

prot ei ns. | homnkizibes reepinbitiativm betvae s Otctotfld t_%rg‘e@@écf.ﬂnwst hI t hel co;rpofsi :E ihons
c _nol ecul es) o e

(e.g., human anti bodi |.ti.specific ,and. bispecift] | e

i nvention can al so be%ﬁ%%mws SrSrrEked ot by ﬁog&%wefh@ndléﬁ%@di%m, t he
conposi t i onyagisolaied fromehe clonesis destritadtiavelte? of QURIr&MEIW. o141 (BBTPOSI ti ons
(e.g., uMERuaRId [ | b L4f nd Dbi cific. 25 molecul es) of
the invention cI n&glggg%%el@g(f%bﬁgggﬁfg %%888{%@3%*’?%8‘@8%11 Pel[an

Accor di ngl yProREd Riith & e brtasé fiegmente piabeen(seo Frigure 13, 0vipok hiybrodisesaompr i Si ng

human ant i qdees, betWedn t8O BRI ihir&ni2enki EL. . an [ [
conpl enent tb?% €, m:r)!otsi ti ons&grggngdé]\?gﬁ%a{g%lgSgp%‘ﬁlq#L%%lq%h?@%%{Hg%ﬁﬁ S
|l ocated in &f (;k} eg% t#"?)m the, wild iyRenlogys. rpd aidéagnosti¢ 7.6sklebartd froara

bi isp_eci fi pfmlle@mlu_ﬂaich A#stflmrmﬂb%msl}ymcérh@inhﬁ%& &Q@@Dtﬁ@gﬁ vector (the neo

mul ti speci - hi ul es, of. .t i pvention and T he conplenent
or ser 9?1 caér%&) B%rsg)%ng\% Esl%gt% 8?%%%3%?%?‘@3/5%9?% C%Igmnﬁ%[l KEI5[38t gpngshe

i nvention aicEearpd by Sonheimshintanalysis, 8 digpbsictiithn 3. 6(ib. Spel bandridicatit bpdi es,
mul ti speci fhdn@BEokY it of e~ jnyentio nd,.instructions
for s, ThomS tg%aﬁp‘?’f?“ﬁ%@‘i%h‘?ﬁﬁ%@ s b8 el MRt s e Wik
such as COHE? snprmes Ball, feXb andeeRhigdierifip ft theuvestor anteztatsd lesnabgdusiy

i nvention (ietcghe nau hetienWVae hybeidized aWigroBe A0 TBLARRIbRIYoAGH ¥/ hh’)lﬁf‘ﬂi ch

bi nds tg any:_ epiio 9 antj.gen,which is di Stinct fromthe first
hunan &gt brhé%%?é‘f Lk B%ZI ?ﬁ%@%@“%%@%i@wep@ﬁfdéebf@@m 13t9kb.

conposi t i orfsSReetiely, Whereas thapicboue@$ a targbted pesildlé & inaitdieibyFGntdnts of

ol ecul es) 7f, ¢.6enanventy S : o target .cells_expressing
CDeY, for xanaf*‘é‘, WP 2BFaR R, M 33AMRE Qe BRle T he RETGHERT ng
agent can BBOVEHhRSEpectsd Bl Eé‘gﬂealldrﬂlopdanﬁbeﬁ@e&meus diHgusstictdfe

i nvention pnseviiciest thehbe 8ssé® inloBaldnflNgkdggx 5 vivo or in vitro cells
expresskng CDB9. The detectable |abel can be, e.,;. , a radioisotope, a

fl uorescent conpound, an enzynme, or an enzynme co-factor.
Generation of mice bearing the mutated mu gene

The three targeted ES clones, designated number 264, 272, and 408,

were thawed and injected into C57BL/6J blastocysts as described by Bradley (Bradley,
A. (1987) in Teratocarcinomas and Embryonic Stem Cells: a Practical Approach. (E.

30  I. Robertson, ed.) Oxford: IRL Press, p. 113-151). Injected blastocysts were
transferred into the uteri of pseudopregnant females to generate chimeric mice
representing a mixture of cells derived from the input ES cells and the host blastocyst.
The extent of ES cell contribution to the chimera can be visually estimated by the
amount of agouti coat coloration, derived from the ES cell line, on the black

35  C57BL/6J background. Clones 272 and 408 produced only low percentage chimeras
(7.e. low percentage of agouti pigmentation) but clone 264 produced high percentage
male chimeras. These chimeras were bred with C57BL/6J females and agouti
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I n one enbodi nent, the invention provides nethods for detecti n%fl't@@g
presence_of CD89 antigen in a sanple, or neasuring the anount 3]05
ant i gen,W B*¥i ng contacting the sanple, and a control RGHE/0Mt h a
human nonocl onal 10 anti body, or an antigen binding portion thereof, which
speci f i cal loyrspiRgs chdoddBed, iHNEGT ormation of
a conpl ex et%enhft Sﬁantl%dééﬁm Ve%?g?%%ﬁ %Iﬁsglg%m&l !c)iptgﬁgg’ Jllrgg ¥ mat i on
of a conpl SXTEBNEHER é@’é@%eédﬂuﬁﬁ@r‘éﬁsrﬁaéﬂéﬁ emetr}e%éherwmaexiyszepﬁaguon

bet ween thﬁ1@Qﬂéﬂ|]B\JﬁCﬂ°6}ﬁﬁﬂﬂbfo?siE§€hSQ1@£Hrﬁﬂh aBBDIR ah§1yk19% E@tc'e}é%md& .

men

presence of CD89 apﬁj%gg,%#g € sa I n sﬁ anot er e
the i nvent F8W B%Oq‘t’o? SPHag s ?Wﬁ%a Whrlélﬂg’ﬁeaﬂiébﬁﬂd ofdahkb f yi ng
t he anofint Imﬁdcﬁneletqoiﬂlemid"l@pe ®bhd of 15.V kb ode@honistrativg b eOrmIFer RN of

conpri ses tering to a subject a conposition (e.g., a nmulti- or
bi speci fi CQljl tlmgé[qd%‘ﬁgfn? ‘he invention or a fragnent thereof, conjugated to

a detectable marker; (ii) exp05| ng the subject to a neans for det ecting
[ or . - 3 Fc expressi ng

=T ' thefollovvlng
exanpl es  whi ch shoulT® @Fé@mbée wﬁﬁlﬁrthedn@stmmaﬁhemeo panstutmlgpio Chaldant ent s

of all1fi geaesyasdunlis hea\e; Sl LR EESe, a@ﬁ)tn@ 62 AfHeRURs AL RiRALEN

applicati OFLS cited thr ut this application are expressly I ncorporat ed
herein by PEPEE¥ERYS for B oY h@l@@ﬁéhawmlﬂamrem@mg@mc (Cmu
targeted) Msak offdelehbﬁeoPﬂQd"lH:gd:rﬁl’he@ﬁentE(lChé/n 99@)’1%11&“?}' 5 Aabidaggli es to

CD89 30 Co ruct on.of. a CMD t ar vect or | a cont ai ns
an EeoRl/ XE%\E qggrogdrggﬁpn{}g ‘“feﬁfég?ﬂ? ?I% é}& nh‘é(ﬁ/?ptaﬁ'ﬁ? E’OF’U&’G? By RVeEN Eﬁf #§ t he
mu gene, t hgt ofwasonbt @idwsdayeddm BLISA fot Ghegerasamice of hanmind dghah ayeo bf the ar y

to the i oFEbting verd SopitfDlcigl B IEAP il o) POTRRLpIR B e 8407 °55¢
481- 485, 19@mpls %Sowbwlemaws Mésomml b@eeﬁez‘»hyBLg@Ehg:saanemﬂj

downst r eanhy ﬁ{dlkﬁﬁnﬁﬁﬂ%r@et}\@/\ge@‘ﬁ%gﬂ é)é%ﬁa b3 Sl dl%&gloggm% B IE%%% O%r\gggcer

he Xhol
;Bpf' oi i ma'? 3[4% g?elblﬁ %ﬁ&é@%?‘gﬂﬁeﬂwfﬂ%m%ﬁﬁ@ Isgxlggh &al tone nu
gene; . howexz;nfess seroh [gh¥1 dré ehose irswhich lone ellelatof Neghaivy kBsinheen caeleetiad by
PRoTr 9% | D diftation. The o SF4IL 16 MRGH R, SADAMACIEG RS ke B, A 13

kb Hi nd i'sed Tromp
Hindl 11/ Snmutngog@géw wild type ]evels of serum Ig. Thcse data demonstrate that the Cmul

mutation inactivates expression of the mu gene.

TABLE 1
Mouse Serum IgM Ig H chain genotype
(micrograms/ml)
42 <0.002 CMD/JHD
43 186 +/JHD
44 <0.002 CMD/IHD
45 174 +/JHD
129 x BL6 F1 153 +/+
JHD <0.002 JHD/THD

25
Table 1 shows the levels of serum IgM, detected by ELISA, for mice carying both the
CMD and JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation
(+/THD), for wild type (129Sv x C57BL/6))F1 mice (+/+), and for B cell deficient
mice homozygous for the JHD mutation (JHD/JHD).
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5 pBluescript (Stratagene, La Jolla, CA). This plCEnu fragneny 4e31'ﬂem§
fromthe (gi ndl 1 site |ocated approximately I kb 5" of Cnhul to the Snal
site | ocaYRE¥*H n Coul. The resul ti ng plasm d was di gesPetvusis/ixo24
Smal / Spel and the approxi mately 4 kb Smal/ Xbal fragment from pl CEnu,
extending fromthe Smal site in Crul 3" to the Xbal site |ocated just
downstream qf the Iazé Cnmu exon, was inserted. The resulting 10 plasmd,
PTAR, was IFHapleRegterafien oflICOL2 Transgenic Mic fox fheBsodnetvass Fully

inserted. This cassette cOHanfdSMIhobldGal8R1BE the transcriptional
control of the nouse phosphoglycerate ﬁi nasle psgﬁ(?égsgrmt er (Xbal/ Tagl

fragnent; Adra et al. (1987) CGene 60: 65-74) and containing the pgk

pol yadefy| &kliedfiCOIl £ dufrRv WehiHehuh trhnsgba@gment ; Boer et al . (1990)

Bi ochem cal Genetics @% ~308) . This cassette was 15 obtained fromthe
pl asmid pKJI (describ ]gé%ﬁ); Sinc 2V asieensratedygpyniegiqn @fghe §4 Einsen63)

from whi ch of pHGRe@ ayles sett £l SRdsIm Xoisesbl 26: 579-ESORhWAMADS kb iﬁsrs%gv&s_and

subcl oned | ﬁ?Ip/wHi I i d M.7Zf (+) to generate pCEM 7 (KJI
). The neo T@%?&%ﬁ?e \Aé‘séqg%(scéoggﬂcri&%?%% %%‘%:Re? t(%‘%) by EcoRI/ Sail digestion,
bl unt ended and subch®iédkh HinslHfelISMl feagneemfcotiyeisi gatheicempliAfumadnn t he
opposi e 26/Kr-1gnbatij AR \ resub i ,
pl asm d wag, | '.negri ze%%e{\?\né %%G%ﬁg%%gﬁﬁatﬁwgg@?ﬁpﬁﬁmﬁFﬂégéﬁsﬁ#‘di ne
ki nase (t k;]aﬁjé’élg SCPAMERCAPeTE MYas Fubglongd igie thfﬁo‘?asm vedieep$ P EX (PESnedapnes
beari ng hofddigm 3VT) es pertiria Meplagniddsas i e da by, DAREPMInEY BNA (1988)
Nat ur e _336'fragx4‘1§ﬁ§§§m ;l_lg-lg agse e COMI%S&PE’%%QCMI ng sequences of
the tk gene bracketed Byt Hess _E’Shﬁﬁ%‘np 858¢ (pagdsywWithi on 25
sit el, t as d@glzg&ﬁmﬂwﬁ Rty b5 dlsnkngeind dl kb c(fBg?lhkilﬁ‘glgkncﬁﬁib séé\_ﬁm%%. 5Tgekb
resu : .atota [ OXi :
of hon%?gggb]to_grﬁg%r%%ﬁ%&%}p ﬁggl&cg&lg)ﬁ%givgcﬁ%gpgaggloﬁgor EZHQ%% a nut ant
mu gene i POl ARdR Resels $2876285) trzenerntothexphrsesd ipdfil £ as sewvtcloning t he
uni que Smalvkctsi de@ivel fidde pGiP 8GR, RXOBipedtBE with 3 QRN/BIYACLY l(l)g%%BtB a

0

H

| i neari zed, wi ts wthin plasmd sequences, ’ pri

el ect r opor ém{h rﬂ?‘cgﬁw@ﬁ‘\é@gm5$@?é‘ﬁﬁﬂn@pﬁs§ﬁdh% Elieshué‘faﬂt\gfr@@ﬁ €aPED

cel | s AB- 1288 togtther with baprorimaelyR kioolth' Bladti@yand/s kb b4 990)nER) kerbiiic 1073
(b1 0. T o hent, DIl h Hadib a2 o P Al yith BpapiySallan

Ter at ocar cl&¥sh¥itibe Ehkbmypsificd Benddl/Sul insert ofipHldc The atsubrprpactid( E. J.

Rober t son, pesd )wixdigésis i i . .
rec s e g L s e 3R TSI,
1°0®:

JUL 2005 4634 PCT/ US02/ 04021 described Hasty et al. (Hasty, P. R
et al. (1991) Nature A3&Bne B4SoBhf)kd viHlaHhE VIPRI 8bekk inGBE kan¥BhisitRlAt_d into

100 nryy di ﬁl@%@le"iﬁt\vg \f'géi?eis.t )fh.%fclg'ﬁe% désié'r%?edc pe\lhlﬂ’)s,/walsst en c%]cggset'\fr:d \%14th Notl and
the purified 26 kb insert coinjected--together with the purified 80 kb Notl insert of
pHC2 at a 1:1 molar ratio--into the pronuclei of one-half dajr (C57BL/6J x DBA/2IF2
embryos as described by Hogan ef al. (B. Hogan ef al., Manipulating the Mouse
Embryo, A Laboratory Manual, 2™ edition, 1994, Cold Spring Harbor Laboratory

30 Press, Plainview NY). Three independent lines of transgenic mice comprising
sequences from both Vx6 and HC2 were established from mice that developed from
the injected embryos. These lines are designated (HCO12)14881, (HCO12)15083, and
(HCO12)15087. Each of the three lines were then bred with mice comprising the
CMD mutation described in Example 1, the JKD mutation (Chen et al. 1993, EMBO J.

35 12:811-820), and the (KC05)9272 transgene (Fishwild er al. 1996, Nature
Biotechnology 14: 845-851). The resulting mice express human immunoglobulin
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- hours, (418 (200 mcrograns/m of active conponent) and Fl AU @\?\k@ 1@1"
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described Laird et al. (Laird, P. W et al., (1991) 10 Nucleic Acids Res.
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915 bp SacIEH“HBﬁe?n %H@nﬁtf@%arﬂ\”&uws oppl Apithodissyrd BispegificpAgainst
sequence& between the mu i ntroni c enhanggpgend the mu switch region. Probe
A detects a 9.9 kb Spel fragnent fromthe wild type |ocus, and a

di agnostic 7.6 kb band froma mu | ocus which has hoxnol ogously reconbi ned
with the CMD targeti nHumestaati-GD8@mbaccidial extibediss worecgeseeitédbeont ai ns a

Spel t d by South
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ofatargetedrmallee|5| at ragnents of 7.7 nd 14.3
kb, respectively. All %“B?i’?l eﬁ@‘ cff”&ht:‘gm ?’b&hwuqlﬂ%lgﬁ@tmg;%@tﬂtﬂ
showed t he eapdxéretindhby ELIBYOGs desctitied @Blow)e ice chataievélopedreutisici tignost i ¢
of inserti raLlen, of
mce b(saigrl ?ﬂ?@Déﬁ‘%C?ﬁgp&%éf g’%%qy O?ﬁ?g‘gﬂ]t g@?ﬁ ggf‘é’éﬁﬁ%ﬁeﬁg g%ﬂe nat ed
number 264, pnoamplm@ctommmesmmd‘rmdeapnp gemiccmeoehﬁ?atstcsand

bl ast ocyst sgigse rg@ggﬁ{ds@,% QMISBradI ey (Bradley, A (1987) in
Ter at ocar ci nomas and on| E%Oells .a Prac |caI Ap proach (E. 30

J. Robertson, ed.) Ox1®& er?tRLIYPF as producing 3n-CD§Y antiogiesiPlenosries t s
were transfomegice Wit fligndditdining aﬁﬁ@m@mmﬁtﬁs Wweasdhed with gener at e

col s Aa e ot RS BT efoslieiib® it ol el AT PRI e

chi nera carpdneearétinganpyseasyélomasells)ypnd FEG. afbemity afdoays gréw oot each well
col orati on, Hefihine qt@ﬁ@éﬁ%é\@aﬁs%r&%t fdrlt dﬁl?%roﬁﬂ oA %% &ﬁﬁgtﬁ ki
ge C

background. C ones 272 and 408 produce ow per cent nmer as
(i.e. low agoutl pi gnent at i on) but cl one 264 produced high

per cent age Pasahe @hnﬁem% werd e s@ned foreh @ Selvee € basedtbrvht o lfSwiBk ihdpeleural es
and ag%gt I a? py\guct%noc?ﬁxeu?frf'anq0€3l‘gclélﬁtxgocgcs (2) binding to soluble recombinant CD89,
and (3) binding to CD8%-expressing immune celis. Three positive clones, referred to
as 7.4 (7F12), 8.2 (8D2) and 14.1 (14A8) were founad to fit these criteria.
Solid-phase ELISA based assays were employed in the binding studies.
Briefly, soluble recombinant CD89 in PBS was coated onto 96-well microtiter plates
30 (1 pg/ml) and incubated overnight at room temperatire. The plates were then washed
with PBS-0.2%Tween-20 (PBST) and blocked with chicken serum albumin in PBST
for 1 hour at room temperature. Supematants from the anti-CD89 producing
bybridomas or purified antibedy (in PBS) were added to the wells and incubated for 2
hours at room temperature. The plates were washed with PBST as above and then
35 incubated with 50 pl of HRP-conjugated goat-anti-human for 1 hour at room -
temperature. After washing, 100 pl of ABTS (150 mg 2,2"-azino-bis (3-
ethylbenzthiazoline-6-sulfonic acid in 500 ml of 0.1 M citric acid, pH 4.35)/H,0, (10
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25 Table 1 SpErorRREMs st ot tARERALE. PO tahd S rore o e
carryi ng bot¥ratiag on enepkadex G40 sotumn WII(IMEPB& for nice heterozygous
for the JHD nutation Pyrifieltdalibodies wird ﬁn%%ﬁ&%&%&@é@fo%ﬁ%@ﬁm ciff} ce

honozygous for t ation
g j{_B k H%)n d %’8{ gv elasl de%gxfﬂlae(%il 1%%6 foq]o?wemg exa;mlgl g.:
20 Example 4 Characterization of Human Monoclonal Antibodies to CD89

I. Binding / Specificity Studies
Monoclonal antibodies (Mabs) purified from hybridoma supernatants
that showed significant binding to CD89 as detected by ELISA (e. £.7.4,82and 14.1)

25 were further tested as described below using flow cytometry (FACS analysis) and
confirmed to bind to the following CD89 expressing cells: (1) murine 2al.6 cells
transformed to express human CD89 (“2al1.6/CD89 cells™), (2) human PMNL cells
("HuPMN?”) and (3) PMNL cells isolated from transgenic mice expressing human
CD89 (“FcaRITg MsPMN™). _

30 MADb 14.1, in particular, was confirmed to recognize CD89 (FcaRI)
within extracellular domain 2, outside the IgA-binding site which distinguishes it from
known murine anti-CD89 Mabs, such as My43 (mouse IgM) which blocks the FeaRI
ligand-binding domain (Shen, L. et al., 1989 J Fnmunol. 143: 4] 17\
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Transgenjic Mce for the Production of Fully Human Mnocl onal Anti bodi es
to cD89 BOrfH %3412 hunan heavy chain transgene The HCO 12’@?5?@6’&!% was
generated by coinjection of the 80 kb insert of pHC2 (Taylor el al.

1994, Int. pomMRlolatiof: 579-591) and the 25 kb insert of pVx6. The

pl asm d pVx6 was constyucted as described below An 8.5 kb Hi ndU /Sal|l DNA
fragment, conprising Hrmag SMNLwengusdaied fromheppriniged ppnqus) blged of hesliby her
Wit h appr oxvdlahieery ba- BediPHtofhqué k&@hiaﬁ‘ﬁenﬁ@chr@lg{l& déﬁtrﬁil atfdnawm genomi ¢
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sequence, was 15 cl ong ortg MQ&%&%?@%‘QQE@”&%@WW%‘F&ﬁg'?fb“we’t‘%\‘ pGP 1
f (Tayl or ewithlls upq@dyethiine-glycoliranidoBes coAy-soRBkBRIT Wit facge (BEGLG- t he
pl asm d p2 e K, was

G gost e wi T AN EER iy A1 B, 3Rkl Aintel TSR Sl n o ifatese
fragment, cWPHi aimbers. hqugvdrms eﬁ@ﬁﬁ@mﬁh&-m&@ﬂmﬂplexg&ﬁdaw@@emer with

t T . 20
228{12);23& %l%ggﬁﬁigm; )%rﬁggér# d)nﬂv]l?digmél s%ll@wecf b Wéﬁl?g%gﬁﬁﬁqm ot / Sal |

e OBt B e vith REMBEG AT medim qﬁae@rﬁm G,
resul ting MntedMﬂﬂlOWSil gg@s@l ist4) p&Heimed 6h & FATREn B édioﬁ he 8.5

[Hup;
gene 1n ?ﬁ'eﬁ’% 350 est e feiteg SfiotBnli ot & ﬁﬁ@?hﬂm 0% one,
desi gnat ed lpipbocytes ~Bemonogesy, ent w Yoirobindphihd Célbviability dednRimellbyi nser t

coi nj egked- £ 80 kb Notl insert of pHC2 at a 1:1
nol ar I’gtl n#ﬁr%ggﬁt %xcmsyr?]lu\%%%?lwg% o%:gphalf day (C57BL/6J x DBA/2J) F2

enbryos as described by Hogan et al. (B. Hogan et al., Manipulating the

Mouse Enbryocs p{g}ﬁam 2d edition, 1994, Cold Spring Harbor
Laboratory ress, ai nvj. g ar ee inde Eagnt | i nes of trans enic
m ce conprising sequeh@EE? trc Y giltom Y P 2000 A3l i64RRE7 4l

m ce that dedélmigediténs Gaesbutfer amj memmledafdirﬂyiﬁg (3heiaitds NES GrEhslaslsgnat ed

HCO12),448
were cRen nrrg gt faha i (Ahesifi o0 it it BEobgRE%iY Cea
1, the JKD quhb&tGFéh-)(a@ﬂéiv HITC foobiryE#Dminutgsatiy’: C e wabyd thaes(3) he
(KC05) 9272 ihenwHENO0 ffidrshidd Pabufitr. 2% N%Fé?e@usg@h@écﬁ?xml AVolikérs

845-851). 'li‘h rﬁful H 9 m ce expyess. human | nmungQ bul 1 n
csbuffer. Fluorescence was etermined on a F acscalxbur (Becton chklnson)

25  FACS Analysis 2 (Specificity Stady 1)

25 microliters of 1 mg/m) in Facsbuffer were added to 50,000
2a1.6/CD89 cells in 50 microliters Facsbuffer and incubated for fifteen (15) minutes at
4°C. 25 microliters antibody dilution were added and incubated for thirty (30) minutes
at 4° C and washed three (3) times with 100 microliters Facsbuffer. The cells were

30  then incubated with Rabbit(Fab2) anti Hu IgG-FITC for thirty (30) minutes at 4° C,
washed three (3) times with 100 microliters Facsbuffer, and resuspended in 200
microliters Facsbuffer. Fluorescence was determined on a Facscalibur (Becton
Dickinson).
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hour s room t enper [ The | at es were ed with PBST as abave and
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Like IgA, 43 binds to CD89 at the natural ligand binding site and
thus competes with IgA binding. Mabs 14.1 and 7.4 were also tested for the ability to
25  inhibit binding of Mabs A77 and A59 (which binds outside the natural ligand, IgA,
binding site) to CDS9.
Mab 14.1 did not inhibit IgA and MY43 binding, but did inhibit A77
and A59 binding to CD89, showing that it binds outside the natural ligand binding site.
Mab 7.4 did not inhibit IgA, MY43, A77 or A59 binding to CD89,

30 showing that it also binds outside the natural ligand binding site, but at a site different
from 14.1.

Blocking Study
25 microliters antibody dilution were added to 50,000 2al.6/cd89 cells
35 m 50 microliters Facsbuffer and incubated for fifteen (15) minutes at 4° C. 25
microliters of a suboptimal concentration of A77-FITC, A59-PE or MY43 were added
and incubated for thirty (30) minutes at 4° C and washed three (3) times with 100
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fl ow cyt orratrrdmn(:xﬂﬁm fopalxyss(69) nﬁmﬁteﬁﬂrrbbmﬂpéﬁnbe.nmhé platdWa.sfl!hhh oasingl CD89
expr es S I . e n
oo (23] By ot R PEGOE3 Y, Rt s HLARSRAA ol FEERERR AU,
cells i soI aniggoliteomper veatld@yéavise anti E2A )efop siets (60 ntivmtanat roD8GepEranRe. Tghe
MEPMN") . 301Makyadihdn wWabhddahlek g}ﬂ tithes \‘bﬁﬁ PRt éﬂdﬁﬁ&lﬁa@kdﬁﬁi‘ﬁ? REF BRI

(FcaRl) Wlthl“F extracel lular domain 2, outside the | gA-binding site which

di st i ngui shE3STACH Fameunlgr H?BWEHJOTaﬁﬂY-(é@B@“Wé%%a“%?}EFP%EeWFPB“@%%e
| gM whi ch tateeqB3 tibfee WHEAPBST hhdandidped HUIEAJORBIAB TSShBftical deityabas, 1989

J. 1 mmygol reaé‘%a&ra%&%n th 3%405 fm’in¥ Bio 200 7eal. 02/ 064634 PCT/ US02/ 04024

ITJ. Immuno Precipitation Studies

Mabs 14.1 and 7.4 were found to immunoprecipitate soluble
recombinant CD89 (sCD89).
25 Briefly, a ProtG Sepharose Fast Flow column was washed three (3)

' times with PBS. sCD89 was precleared with washed beads in PBS for two (2) hours at
4° C. The precleared sCD89 was incubated for two (2) hours at 4° C with antibodies,
mouse IgG or human IgG. The CD89/IgG solution was washed with Prot G for one (1)
hour at 4° C and then washed five (5) times with PBS. The samples were then

30 resuspended in SDS-PAGE sample buffer, run in a SDS-PAGE gradient gel and then
the gel was stained with Commassie Brilliant Blue.

IV. Affinity Studies
The affinity kinetics, i.e., binding equilibrium association constant (Ka)
35  and dissociation constant (Kd), of MAbs 14.1 and 7.4 were measured as described
below.
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were then was trﬂécﬁ%%hséd‘dﬁﬁeﬁ! tK*nal 5% e Qlatal
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C, and washBadRp%E %etaﬁsof drff"EPélP’?‘tnéﬁr%m?‘&csbuffer The cells

wer e resuspended in 200 m croliters Facsbuffer. Fluorescence was

determ ned on a F ur Bect D| ckipson FACS. Anal ysis 2
(Specificity Study %?‘?%%m“&&%’r?t g “)ﬁnﬁ%%“\f ﬁ&Peﬁlﬁb@r e added
to 50,000 2al.6/CD89 cells in 50 mcrollters Facsbuffer and incubated for

fifteens(1y) cAlhSRxdtndids: 25 microliters antibody dilution were added
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with 100 microliters I Vas tested as fadlops apdsBowD te ingdhcs acalbam Saxwi t h
Rabbi t ( Fab2{fab7t4 didihot ¢Hdubd  €aléigm Aii.rty (30) nminutes at 4 C,  washed
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resuspended and run on a flow cytometer for twenty-four (24) seconds to establish the
25  baseline level. Next, crosslinking antibody anti HulgG-Fc cells were added and |
monitored for four (4) minutes. Cells used were not incubated with anti FcaR1 in

order to establish negative control.

II. Humar Clq Binding Studies
30 Mabs 14.1 and 7.4 were tested by ELISA and FACS as described in the
subsections below for the ability to fix hC1q in ELISA and when bound to CD89
expressing cells (in FACS analysis).
Mab 14.1 was able to fix hClq in ELISA and weakly when bound to
- cells. Mab 7.4 was able to fix hClq in ELISA, but not when bound to cells. The
35  1inability of these Mabs to fix hC1q when bound to cells, which mirrors in vive
conditions, makes them particularly valuable for use in therapy, e.g., in situations
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5 washed three (3) tines with 100 mcroliters Facsbuffer. Cellgs; wer 0§ hen
i ncubated w th Rabbit (Fab2) anti Hu IgG FITC for thirty (30) m nutes at

4 C, andM¥éde3three (3) times with 100 microliters FacdthUe2/04¢3d| | s
were resuspended in 200 microliters Facsbuffer. Fluorescence was

det 1 ned - F ' | CKI Al ' Whol
Bl ood| B nan ok Gag] Rt ne o B R DrbRS oceb oo BTIBGf o £0” ©

mcroliterdY$tinan,  Muse or CD89 Tg nmouse whol e bl ood and incubated for
thirty (30) mnutes at 4 C Cells were lysed with FACS |ysis buffer,

i ncubat ed 4 C washed three (3) tinmes wth 100 mcroliters Facsbuffer,
i ncubat ed IHA 15(Fab2) anti Hu 1gGFITC for 15 thirty (30) m nutes

at 4 tChsand vvasheddt f‘Bﬁ@ﬂ%%)%h&réIFEleftAbﬂaﬂt aomzﬁﬁmwé@oﬁaew for . Cells
were then resuspen in croliters. Fa e r nce, was

det er m ned llgﬁroil?eﬁé‘@égg?@%?g% g}eﬂ%ﬁgrﬂ%ﬂ)ﬂgﬁg géidbﬂgbgﬁ ﬁfﬁ%ﬂmﬁlﬁﬁg@s 20
g/abs _1g. é avede dsed a&moatrbla};_timbhmdbh;m;k]glngt %}Mt@@m&dgﬂ&hﬁtiﬁg&ﬂh& as
escri pe : - nni t - an use
anti - coeo HnBA it I Aot el R SRR B A Al W LI AT
nat ural | i ganenthforgixty (6@ )xreinuted at tooustepqepstees Thetplate gAastEmpdiedgnd Mabs 14, 1
and 7. 4gwer ‘ashed: a}‘%% inl isevhg b < I,y bs
A77 ang0 ASESI?‘:(%?%}&IE?E]%@H%&?@ eI?@g dﬂ%‘?%l?t%{/“%?é&%ﬁ?egllhg ar%]:“_fr% %gueg{?t e)
to CDB9. MA shaty(60) BHIRKES 3t FpAmp fampesaiuEs, andvyvpshest theer(d) times WithodClahi bi t

A77 and AR9.I1bandivegt t0exE0B8 plasd v ThbbiiahtilHC 1 mqﬁem@icﬁmm dnatr al

| i gand bi nq 'Sloi"gé Mab. 7.4 di %Pngt i nhi b h | gA, W¥43, A77 or A59

bi nding to E@gfy?f TRTHWEHgVas Haqubate SPLT; (OATRRHIES RIOPRCCHEPTHRT, i gand
b! ndi lng Si hﬂshélilﬂlr_ éﬁt(Bél_ti?ieE:@«iﬂhi CILERIBA dflﬁﬁma%g.iﬂcuéﬁtzeﬂakiigflggg%djﬁy%af@ 35 |
mcroliter t h.0n_Were a t , al.6/c S in
50 i cibr ol PR TG SRR L ARE R LBtk (RS 5 R sy,
25 i cr ol (¢®reinyfesat seriy pmipredtuco Adeplate wasihof washzd BvEC(3)AbBePEtor MY43

wer e added 1 d i j : t hree
(5 1 e L ISR ThOELLDA el devllingtl Bh3IH TS ot ctihchiich

mi crol i t er ¥ag3eadaiprusvelengd a3 nm apBiagtekderderver e i ncubated with Rabbit
(Fab2) anti Hu-1gG Fc-FITC for thirty (30) mnutes at 4 and washed three

(3) ti gESs g%téﬁ éool rsn croliters Facsbuffer. The cells were then _
resuspende croliters Facsbuffer. Fluorescence was determ ned on
a Facscal i bur (Bect or25Dhizkélitemmntibody dilution in Clg-Facsbuffer were added to

50,000 2a1.6/cd89 cells in 50 microliter Facsbuffer plus NaC1 (C1q-Facsbuffer);.

Incubated for fifieen (15) minutes at 4° C to which 25 microliter of hC1q (20

microgram/ml) in Clq-Facsbuffer were added and incubated for thirty (30) minutes at

25 4°C. The cells were then washed three (3) times with 100 microliter C1g-Facsbuffer,
incubated with Rabbit anti hC1q-Fitc for thirty (30) minutes at 4° C and washed three
(3) imes with 100 microtiter Clg-Facsbuffer. The cells were resuspended in 200

microliter Clq-Facsbuffer. Fluorescence was determined on a Facscalibur (Becton
Dickinson).
30
Equivalents
Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents of the specific embodiments of
~ the invention described herein. Such equivalents are intended to be encompassed by
35  the following claims.
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5 Inhibition ELISA A 96 well ELISA (flat) bottom plate was coat@g \ﬁltzﬂ 100
mcroliters/well soluble reconbinant CD89 (I mcrogranm nil) in § é 05

i ncubated overnight at roomtenperature. The ELI SA plate was enptied and
i ncubated with 100 10 mcroliters/well PBS/ 0.05% Tween 1% Chi cken serum
(PBST/Ch) for sixty (60) mnutes at roomtenperature. The plate was
enptied and i ncubated with an excess of antibody (50 mcroliters/well)

whi ch was _diluted in PBST/Ch for ten (10) mnutes. 50 mcroliters per
vel | of Y EeRFE2 sol ution were added in.PBST/Ch in a doses response and

i ncubated for sixty (60) mnutes at roomtenperature. The plate was then
washed 15 three (3) tinmes with PBS/ 0. 05% Tween (PBST) and incubated with
4E8-Dbiotin 100 midroli noelnsolpted humbh molbesgal andibodygdy) anf it g&n-Kinding60)

m nut es at m t er.at The plate was then washed tﬁree (3) times
with PBS?O'E\’HH?}?GH‘EH?”@?QES etﬁ‘ﬂ’@t"’r"&?“i’lﬁﬁ“?s PBSTI Ch 100 microliters per
wel I for sixty (60) m nghes ﬁkaﬁfﬂ%ﬂxtb@l{m%ﬂ&ﬁ-léﬁc shed three (3) times
wi th PBST and devel oped LISA wth ABTS. Optical dehsity was .20 read at a
wavel ength of 405 nm i n(bd Bi belantibadyaldes not jagtivatd mmpiqnmntexploplbixwungan

St udi es 3D87 4 were found to i nmunoprecipitate sol uble

r econbi nant 25 Briefly, a ProtG Sepharose Fast Fl ow col um
was washed three (3) t(ajes thve tahti BAA$.dosgG13 Bl ook Ip A badimatostD 8ht h washed
beads in PBS for two (2) hours at 4 C. The precl eared sCDS9 was i ncubated
for two (2) hours at 4C with anti bodies, nouse IgG or human IgG The
CD89/ 1 gG sol ution was V‘@‘ﬁ@ﬁﬂlbo'dfzb?aaﬂi ?twﬁér&ﬂrthé)zﬂﬁlb()@ bWHQiH ant C and

t hen washed five (5) tines with S. The sanples were resuspended

i n SDS- PABEY sxithpnea umr@ﬂstanmfath:ast 19534 PAGE gradient gel and then the
gel was stained with Commassie Brilliant Blue. IV. Affinity Studies The
affinity kinetics, i.e., binding equilibriumassociation constant (Ka) 35

and di ssoci ation chnst afthe éntibody of cIbib s, iderdin AantibddyBinds fERMEned as
WD 02/ 064634 0 4,J U L 2005 PCIT/US02/0402.4 The Ka

d b
fg?crl eﬁgsg%ﬂﬁ‘sa"(fg?’é'ﬂﬁ%é@mtg%ga%‘b'@ufwl 5 x 109 and the Kd about 6.8 x

10-' 0 The Ka for MAb 7.4 was determned to be about 2.0 x 108 and the Ind

about 5.1 x 10"9. ]
4, The antibody of claim 1, wherein the antibody heavy chain is an

IgG1 heavy chain and the antibody light chain is a kappa light chain.

5. An isolated human monoclonal antibody, or antigen binding
portion thereof, comprising a human heavy chain variable region comprising CDR1,
CDR2, and CDR3 sequences and a human light chain variable region comprising CDR1,
CDR2, and CDR3 sequences, wherein:

(a) the human heavy chain variable region CDR3 sequence comprises
an amino acid sequence selected from the group consisting of amino acid residues 99-108
of SEQ ID NO:2, amino acid residues 99-108 of SEQ ID NO:6, and conservative
sequence modifications thereof;,

(b)  the human light chain variable region CDR3 sequence comprises
an amino acid sequence selected from the group consisting of amino acid residues 89-97

of SEQ ID NO:4, amino acid residues 90-99 of SEQ ID NO:8, and conservative sequence
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5 Affinity kinetics were determ ned using a Bl Acore assay by ‘mﬂl'zhtﬁ‘ ng
sCD89 to chips and flow ng the Mabs over the chips at various
concentrations. Mab capture assays were al so perforned by fl ow ng sCD89
over MAbs. Immobilization of the antigen and human | gG was perforned

t hrough am ne coupling. The kit was purchased t hrough Bl Acore, including
chips and buffer. A 10 | angnuir nodel was used as the fit. Analysis of the
data was performed through the nodels avail able on the software

associ at 8WdifiqaHonstBereplt r unent . Exanpl e 5 Activity of Human Monocl onal

Anti bodi es to CD39 b 14.1 was tested as

foll ows and shown E mc]gggﬁtgiog n&%’ﬁlﬂr&’a@% 7.4 did not induce a

cal cium flux. 38 nm{drol theeanabcﬁi‘)l/ﬁalés notantdvad8complemkenttupioa birdikg 3 G®s%e added
to resuzrpendeddB 6 cells in 1.52 mM nmediumw thout serum after washing
the cel | & ¥APrd8Y 20 (3) tinmes. The cells were incubated in the dark at 37
Cand 5 m warm (3@ nedhysﬂtwoajﬂebesr@esmekvg@rsmaﬁtge@lc@’@b.the cells vere

i ncubated for another five (5) mnutes at 37C. The cells were then washed
twice with nmediumw thout serum and doated with antibody anti FcaR and
washed again. The gel | SThe akittty Mo bialrh SALKOENIN fithaiady chip UsRRACled and
run on a flow cytoneter for tvventy four (24) seconds to establish the 25
basel i nerqgé%ﬂe‘FDK&éﬁquen@r%@rlsnk@mgn@mamﬁéa@eam $equmd9f®m:¢hngu;$ wer e added
and. n d with
anti Foaryrine of ARl fefd(E BT SEID NS APE PGB AR S i ng
St udi es SBONBONSO add Meﬂaﬂvmqeememﬁichuorﬁuh&éo@m@ﬂ thaGbmas lighscri bed in
the subsection t he ab|I|t to fix hC_I in EL] SA and when
bound tocmga“%kpﬁe%‘?&d@i%éqqlugmﬁcﬁmp #es 2 311 g Se%ﬁ'ﬂ)“els&leiteﬁé’émabl eto
fix hC lyg gr&pﬁehﬁ&lwm%wdmepmé oi‘QEQOIﬁJILI@M WRno/ackd YRRILED! € T O

fix hC1lqgln but not when bound to célls. The 35 inability of
t hese I\/aék‘5t7@f§EQ Iwoeﬁ wné portsenyatdve sgqussict modiffsatinsithereof s i n vi vo
conditions, nmakes themparticularly valuable for use in therapy, e.g., in

situations 67 0 4 J UL 2005 WO 0 21064 6 3 4 PCT/ U502/ 04024 where it is
undesirabl e to inif.iateThaenthodpléarint 5oalsaeidehd lnasal Kdang chain Vasaget cel |

lysis). ELLS sis 5 Briefl a96 ELI SA (flat) bottom plate was
Coat o WEEIPIGOR T HRERTS BT GeS #1 HORAAC GEICIT RS R A FON, P

(h1 9G , bd#seing bl &fARoRABH resiFEA 309 ¢F SERED RY): @%{.ﬁ@wa residiiel BRABS s
overni ght at _roomtenperature and enptied and 't
SEQ ID NO:6, and conservative sequence modifications thereof and the human light
chain variable region CDR1 sequence comprises an amino acid sequence selected from
the group consisting of amino acid residues 24-34 of SEQ ID NO:4, amino acid residues

24-35 of SEQ ID NO:8, and conservative sequence modifications thereof.

8. An isolated human monoclonal antibody comprising (i) a heavy
chain variable region comprising CDR1, CDR2, and CDR3 sequences comprising amino
acid residues 30-35, amino acid residues 50-66, and amino acid residues 99-108 of SEQ
1D NO:2, respectively; and (ii) a light chain variable region comprising CDR1, CDR2,
and CDR3 sequences comprising amino acid residues 2434, amino acid residues 50-56,
end amino acid residues of 89-97 of SEQ ID NO:4, respectively, wherein the antibody
binds to human CD89.
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i ncubated with 100 mcroliter/well Phosphate/NaCl/Cel atin/ Tween buffer (d
g-ELI SA diluent) for sixty (60) mnutes at room tenperature. ewglmse
was enptied and 10 i ncubated with 20 microgramm (100 mcrolit

diluted in Ca-ELISA diluent for sixty (60) mnutes at room tenperature,
and washed three (3) tines with C1 g- ELISA diluent. Next, the plate with
Rabbit anti hC 1l g diluted in C1 qg-ELISA diluent 100 mcroliter per well
was incubated for sixty (60) mnutes at roomtenperature, washed three
(3) tinmes with C gLl Sﬂerdisola@dthumnmmm@dbaal@dtlmct/moﬁ@mmgj(ugdteew 15 Swi ne

t I | 00 it [l f
ont D ST g IRV D R kA
(3) ti rTESc:ld\/rdsfdue;CB B3 EldnGAo diil uesitues TMﬁElnHSﬁqm\QSmd easeduep ey 108 bhSEETS and

t he opti nsity. read a wavel| ngth of 405 nmin Bio-tek reader.
20 FACS ﬁﬁ’l‘%}@ rESPfét'YﬁlﬁraBﬁf‘gérlégthéaﬂq”bﬁ%f ¥ negion SAMPHSiEE (DR (Mt er wer e
added thncﬁ@Dﬁ@Qeq’*ﬁi‘ncé/c%%%sﬁ |ah§nd zﬂnoﬁ@sﬂhgﬂl ?5 &i E@Q&@\'gsfcﬁl'és Bi.4g Nadl

(A g-Facsbuffer); i ncubated for fifteen (15) mnutes at to Wwhich 25
m crolitend mmh@}?ld YQSZ@ES A0 SER A O, rﬂpeqtﬁmwml‘enhemmlmdam and

i ncubat e %1_[ tébﬁy (30) mnutes at 25 4 C. The cells were then washed
three (3 Imes With 100 mcroliter C qg-Facsbuffer, incubated with
Rabbit anti hd q-Fite for thirty (30) mnutes at 4 C and washed three

(3) times with 100 mcrollter G g- Facsbuffer. The cells were resuspended
in 200 nicroliter 1& 1 doFselksdiueen npngelopadcatibedyasantige bidingd on a

Facscal i faiioh BRedo? rl:oggrﬁfﬁ RA3RMan h%%ﬂln%hﬁﬁ% ‘?EFFE&P ad 2 Kﬁrh!uﬁﬁgﬂé 3{1519 e art

Wil recognize., or eto ascertaln usin nor e I ne
experi rremratblednglomml}ereqw val ents of the specific enbodiments of t he

i nvention described, her % uch equl? val e% are intended t

enconpassed by 35 {he 5 Fovxf“n}éea‘éwg g Yargy gegon cempPnInes EWJ“%P%ﬁjm . An

i sol at edselquersa thap iwdt [ €3890% hbinblRdYus terth@dmmatabmeqlmnedbmls% RDING:2N
t hereof, that has he foll owi ng. properties: (a) the antibody bi nds to

human CD89: (b) tH antlt%wnﬂb]é@‘ﬁ '“&E‘ﬂqb‘lﬁa&eé'oé&ﬂmpé'ﬁﬁsrﬁ“%aﬂaﬁﬁndl ng to
Ch89 in éé'qiiéhce@lﬁ@ s(éi)leafshﬁ)%%fn%gx 5}@%% e%e Bﬁglggr}g ]\E%é;CD 89. 2.

The antibody of claim1 erelnt e ant sto 9 with an
affinity constant @ at ‘theagibodpBinks to human CD89
(d) the antibody does not activate complement upon binding to CD89
in vive; and

(e) the antibody does not block IgA binding to CD89.

11. An isolated human monoclonal antibody, or antigen binding
portion thereof, comprising a human heavy chain variable region and a human light chain
variable region, wherein:

(a) the human heavy chain variable region comprises an amino acid
sequence that is at Jeast 90% homologous to the amino acid sequence of SEQ ID NO: 6;

(b) the human light chain variable region comprises an amino acid
sequence that is at least 90% homologous to the amino acid sequence of SEQ ID NO: §;

(c) the antibody binds to human CD89;

(d) the antibody does not activate complement upon binding to CD89
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3. The antibody of claim1, wherein the antibody binds to human CD89 with
an affinity constant of at least 109 M''. 4. The antibody of clai hji12005
wherein the anti body heavy chain is an 1gd heavy chain and the anti body
l'ight chain is a kappa light chain. 5. An isolated human nonocl onal

anti body, or antigen binding portion thereof, conprising a human heavy
chain variable region conprising COR 1, CDR2, and CDR3 sequences and a
human |ight chajn variable region conprising CDRL, CDR2, and CDR3
sequence’§,"”(ﬂhé’i“£i n: (a) the human heavy chain variable regi on CDR3

sequence conpri sesgyan ! J . the group

consi sting of am n%e) aci gmrdggF%les egg&ibgg&qggegé%%f% %@g am no acid

resi dues 99-108 of SEQ ID NGO 6, and conservative sequence nodifications

t hereof, (b) the h n Light chain variable regi gn CDR3 sequence conpri ses
an anino acid sequi%ge 3 i Oé?tggﬁ‘f'PWﬂ%C?%ﬁ'Hﬁwdﬁsqr@Pg@ Rpdigai no aci d
resi duespodforDihercof, comgritiby Mandn héd¥hy RRaiA Ghdhiibad ﬂ%ﬁ%b%ﬂ'\aﬁatﬁgr I'D NQ 8,
and conservatjve sequence 69 0 4 J UL 2005 nodifications thereof; (c) the
ant i bodyFORIRRELHEe FNMARcdIBguences shpw in SRQ(ID)NORaand REQHINQIdes not

acti vat ereﬁggg?\teqeﬁent upon binding to CD89 (e) the anti body does not bl ock

| gA binding to CD 99. 6. The anti body of claimb5, wherein the human heavy
chain variabl e regi on CDR2 sequence conprises an am no acid seguence
selected fromthe oup, consisting of am no acid residues 50-66 of SEQ ID
NG 2, amino acid r&si duB® ‘%at%‘gﬁ‘ﬁ?g" @@@cﬂﬁaﬁ@tg’f’dbrﬁ’daﬁ'fb%é}'%ﬂgve sequence

modi f i calokgsrstheless, eohpridng hihfh heavRBhdih 8GR hukdladgh VR4ih @9“*?1%% F‘egio% CDR2

sequence conprises an anino acid sequence selected from roup

consi st iRPPEFIng thenigeiagidrsegyesersshogn HSER IBRDIRINGEQ IRMMNG, aci d

resi duegespadijvefy Of SEQ I D NO 8, and conservative sequence nodifications

t hereof. 7. They’anti body of claimb5, wherein the human heavy chain

vari able region CDRl1 sequence conprises an am no acid sequence sel ected
fromthe group cogfi st ng f amno acid residues 30-35 of SEQ ID NGO 2,

amino acid residue§"31-48 ate@&@qwm@nabmbe@hmw‘we sequence

modi fications ther@pf; andahahwviRablkirdhbn d&hRl 'ﬁg\ﬂf{ hﬁggﬁﬁérﬁ‘ﬂf-ngﬂl COR |
e rom t 5]

sequence conprises an am no ‘aci d sequence sel ect e grou
consi st i*ndf - dEengartb aci d resi dues 24-34 of SEQ ID NO 4, anino acid

: ﬁ: L gg?s 24-35 of (b‘?‘EQ éﬁgmhgi’n \%Hgblg 9&%{?1{ ¥ 'eg ?ro:%e:gfijl?rggnegeq%?iing iV]C(at hons

A27 gene; wherein the human antibody binds human CD89.

15. The antibody of claim 1, wherein the light chain variable region is
derived from a human germline Vi L18 gene and the heavy chain variable region is

derived from a human germline Vi 3-30.3 gene.

16. The antibody of any one of the preceding claims, wherein the

antibody is a Fab fragment or a single chain antibody.

17. A hybridoma comprising a B cell obtained from a transgcnic
nonhuman animal having a genomc comprising a human heavy chain transgene and a
light chain transgene fused to an immortalized cell, wherein the hybridoma produces a

detectable amount of the antibody of any one of claims 1-15.
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8. An isolated human nonocl onal anti body conprising (i) a heavy chain
vari abl e region conprising CDRI, CDR2, and CDR3 sequences conpri{si ng 200§ no
acid residues 30-35, am no acid residues 50-66, and am no acid residues
99-108 of SEQ ID NO 2, respectively; and (ii) a light chain variable
region conprising COR], CDR2, and CDR3 sequences conprising amno acid
resi dues 2434, am no acid residues 50-56, end am no acid residues of
89-97 of SEQ ID NO 4, respectively, wherein the antibody binds to hunan
CD89. 70 0 4 JUL 2005 9. An isolated human nonocl onal antibody conpri sing
(i) a heavy chaingari abtfisfee@ RIpRR LS g@ﬁjs - nd

sequences, conpri sing am no aciﬁg&;bgsi dlu@g%g?-gls? , ar%nnomag:?@um%% @hes

50- 66, afffim#dhuRndight shaineshepein 1BarapkfeBBERa prENE deteastleainowmlof; and
(i) aly : [ ' . i conprising CDRl, CDR2, and CDR3
sequence?gggtﬁ?g?ﬁeéagﬂrﬁﬁ%@gg I%gsi dues 24-35, am no acid residues 51-57,
and am no acid residues 90-99 of SEQ ID NGO 8, respectively, wherein the
ant i body bi nds tolguma CD89. . 10. 'An isol ated human nonocl onal anti body,
or antigen bindi ng'”por £} FANSEHT RIMUME Apimal Whishexhrasses theeantipodhal n

vari abl eanyege @Nciaiis P 15UWoRReih it ans B dnont@iaR Bh Goall R Qleponiierei n: (a) the
human heavy chain vari abl e region conprises an an no a%g%m"?equence t hat
is at | ASPrsIRAtBERAndgavischan transgentiondrapchrbns@gme nae adhmaEQehy 2;  (b)
t he hU”ﬁF‘an‘s%&Q? chain variabl e regi on conprises an an no acig sequence
that is at Teast 90% honol ogous to the am no acid sequence of SEQ | D NO 4;
(c) the antibody binds to human CD89; in vivo;, and(d) the anti body does
not activate conpl.ement upon binding to CD89 (e) the antibody does not

bl ock |1 gA bi ndi ng 4o CDéggetqu of pradycing the aetittodirah amoenscdfeieins dalts, body, or
ant i gen dehipdisiag: porti on thereof, conprising a human heavy chain variable
region and a human |ight chain variable region, wherein: (a) the human
heavy chain vari aBM@QUnEROMIrgBEpNic pesuannaninm hating a geReHEeRphidAtai S at

| east 9Q% m no aci.d sequence of SEQ ID NO. 6; (b) the
human I?]g_%l? ﬂgﬁgg‘ﬁﬁ&églrtlt‘a éegl%ra e%f'gﬁm@’&hﬁwicg@ Lﬁlﬁsggﬁpmthgan@nﬁla&%m that is
at | eastced) @%prassing loyensCDRY, shéeh Al AmbibadibSars BEHIRPRSED ,  (c)
the antibody binds to.human CHBS: (d) the Sh body %E%ﬂtpﬁﬁm\?gte

conpl ement upon bi! ‘H?‘H@nge i ghe animal;

fusing the B cells with myeloma cells to form immortal, hybridoma cells

that secrete human monoclonal antibodies specific for CD89; and

isolating the human monoclonal antibodies specific for CD89 from the

culture supernatant of the hybridoma.

21. A bispecific or multispecific molecule comprising the antibody of

any one of claims 1-16 and a portion which binds to a target antigen other than CD8§9.

22.  The bispecific or multispecific molecule of claim 21, wherein the

antibody is an Fab fragment or a single chain antibody.

23.  The bispecific or multispecific molecule of ¢laim 21, wherein the
target antigen is a tumor antigen.

73



71 04JUL2005 in vivo; and (e) the anti body does not block IgA binding to
CD89. 12. An isol ated human nonocl onal antibody, or antigen bi ndisngdUl 2003
portion thereof, conprising human heavy chain and human |ight chain

vari abl e regions conprising the am no acid sequences shown in SEQ ID NO 2
and SEQ ID NO 4, respectively. 13. An isolated human nonocl onal anti body,
or antigen binding portion thereof, conprising human heavy chain and
human |ight chain variable regions conprising the am no acid sequences
shown in SEQID NO 6 and SEQ ID NO 8, respectively, 14. An isolated
human nonocl onal anyi bo iesing: : chain riabl e region
derived froma human ge%eﬁﬁ?&{:}ﬂ% Ogg?gisgz%gﬁgl%%\én]& O(q.gc;a"g\ﬁi’ ﬁfrelf]h'éi:n

vari abl eP9reign 818t Biads toctlie farganantigenrampgisesraniandbddy orA2dm@eiginddher ei n t he
human anti body bi nds human CD89. 15. The anti body of claim 1, wherein the
l'i ght chain variable regij on is_ _derived froma human germine VK LI 8 gene
and the heavy chai #var il4pbispeefic enmplispasiftd meldcile ofitlairh Qireomgssing ane VH
3-30. 3 OfRfRn piieinlNe antibody of any one of the preceding claims, wherein
the antibody 1s a Fab fragnent or a single chain antibody. 17. A

hybri doma conprising a B cell obtained froma transgcnic nonhuman ani mal

havi ng a genont cogpri Si a hupan heavy chain transgene and a_|ight
chain transgene fuséd tgﬂghlsp?ﬁﬁ’g‘??rdm’li‘éﬁf’cgﬁ’P‘?'WW%PE&F\"’? RE compprisiapir

pr oduceschamiciély eikebtajaapunt of the antibody of any one of clains 1-15.
72 0 4 JUL 2005 18. A transfectoma conprising nucleic acids encoding a
human heavy chain and a human |ight chain, wherein the transfectona

produces a detectapl e aquygits?%féﬁic Wg‘ﬁgﬁ&%d%%lgéul?ﬁﬁclgﬁf%E;;J&gcplhgi« ms 1-15.

19. A transgeni ¢ nonhuman an expre any one

of cl ai nipdyces fysisAEIGT oftatvel] tex pressiredthe tangsd ALKER i o Fksenas oPefBRHP e
conpri si&ﬂ a. human y chain transgene or transchronosone and a human
R e

i ght chain © 20. A nethod of producing the antibody of any one
of claims 1- 15, conprising: inmunizing a transgeni ¢ nonhuman ani nmal
havi ng a genonme conprising a

28. The bispecific or multispecific molecule of claim 21, wherein the

antigen is selected from the group consisting of carcinoembryonic antigen (CEA), gastrin
releasing peptide receptor antigen (GRP), mucine antigens, epidermal growth factor
receptor (EGF-R), HER2/neu, HER3, HER4, CD20, CD30, MAGE antigens, SART
antigens, MUC] antigen, c-erb-2 antigen and TAG 72.

29. A molecular conjugate comprising the human antibody of any one

of claims 1-15 linked to an antigen.

30. The molecular conjugate of claim 29, wherein the antibody is an

Fab fragment or a single chain antibody.

31.  The molecular conjugate of claim 29 comprising a fusion protein.

32, The molecular conjugate of claim 29 comprising a chemically

linked conjugate.
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human heavy chain transgene and a human |ight chain transgene wth hunman
CD89 or a cell expressing human CD89, such that anti bodies are

by B cells of the animal; isolating B cells of the animal; fusing the B
cells with nyeloma cells to forminmmortal, hybridoma cells that secrete
human nonocl onal anti bodies specific for CD89; and isolating the human
nonocl onal anti bodi es specific for CD89 fromthe culture supernatant of
the hybridoma. 21. A bispecific or nmultispecific nolecule conprising the
anti body of any one of clains 1-16 and a portion which binds to a target
antigen other than i i.f ) 3 t] i £ C cul e of
claim 21, wherein gl%gegghrﬁlﬁ-g%%gﬁlr ls)dogﬁ"%&ﬂgbblferc%é%%’ %Vrﬁprgﬁfsiftﬂneglagﬁ%eﬁaﬁn

ant i bodysel2g@d fide thy gper cdnsisting offebricinepebivbiic anbkec{lEA D fzagtiairereRing
wherein th target antigend.s a tunmor antigen, 73 0 4 JUL 2005 24. The

bi Speci 1085 "RIPLT SHUELT: O S GhoRehs P Srhdermal ReenBERE B on
that bi ndSGFR), MERZh&gtHERS,| BER4LCIND] SES02MACE| H0ignsOSART Uifgent, gand.
25. The bispecific or nultispecific nolecule of claim?2l conprising a

fusi on pMM(g'i atiger c-erbre WY iAC e mul ti specific nmolecul e of claim 21
conprising a chemcally |inked conjugate. 27. The bispecific or

mul tispecific nolecule of claim2l1 which induces Iysis (ADCC) of a cell
expressing the targét artcqepositiontchmppsieg érecatibddyedffapgormrof ckainkd-15
expressin 9. 28.. The hi cific or multispecific nolecule of claim?21,
wher ei n taﬁ%gggar{ﬂa&eé’ﬁmfﬂzy %Cgf’églfeigaarp%m the group consisting of

carci noenbryoni c antigen (CEA), gastrin releasing peptide receptor
antigen (GRP), nucinpne antigens,. epidernmal growth factor receptor (EG-R),
HER2/ neu, HER3, HER®, CHR2ePMRISHPn cRmersiasitcduspecifisarmultispesiiens, MUC |
anti gen, nfi1&uR o chithiZendaia &?can;gcce@a lcgGHekar conj ugate conpri sing
the human anti body of any one of clains 1-15 Iinked to an antigen. 30.
The nol ecul ar conjugate of claim?29, wherein the antibody is an Fab
fragment or a singée chaicompbiitibroedmpring thbmolshRE bbrillig£06f dIgai ® of claim
29 conprising a fusion protein. 32. The nol ecul ar conjugate of claim 29
conpri si ¥ aPrerBfeRiagally acqepiabletaBifEi ugate. 74 0 4 J U L 2005

37. A composition comprising a combination of two or more
antibodies of claim 1, wherein each of said antibodies binds to a distinct epitope of
human CD8g9.

38.  The composition of claim 36 further comprising a cytotoxic agent.

39.  Animmunotoxin comprising the antibody of claim 1 linked to a

cytotoxic agent.

40. An in vitro method of inhibiting growth of a cell comprising
contacting the cell with an effective amount of the bispecific molecule, multispecific
molecule, or molecular conjugate of any one of the preceding claims such that growth of
the cell is inhibited, wherein the bispecific molecule, multispecific molecule, or

molecular conjugate includes a portion which binds to an antigen on the ceil.
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33. The nol ecul ar conjugate of claim29, wherein the antigen is {(<elgces
fromthe group consisting of carcinoenbryonic antigen (CEA), gastrin

rel easing peptide receptor antigen (GRP), mucine antigens, epidernal
grow h factor receptor (13G—-R), HER2/neu, HERS, HER4, CD20, CD30, MACGE
antigens, SART antigens, MJCL antigen, c-erb-2 antigen and TAG 72. 34. A
conposition conprising the anti body of anyone of clains 1-15 and a
pharmaceutically acceptable carrier. 35. A conposition conprising the

bi specific or nultispecific nolecule of claim21 and a pharnmaceutically
acceptabl e carrier.4136. LE risi t he nol ecul ar conj ugate
of claim29 and a phar n&%ﬁ?ipg% f%}glg]c%(gp aef)el"éﬂjgaﬂlpgeé"r'? adymonantigehosi t i on
conprising a conbination of two or nore antibodies of claim1l1, wherein
each of said anti bolfg es |ndst t‘f fg di stinct epitope of ~human CD89. 38.
The conposition of ¢TI ai e hP] plslaighl Mhereiiyths teperansiger isfeame. 39, An
i mTunot oxamecatipelesied gron theablpsTd¥n@ls @ndi vak Gyt QL oxic
agent . 4% .Alﬂ invitro net hgggé of inhi bi‘ﬁnﬁ%{m r%%@h%?c%gggﬂeagt&ﬁﬂ?eﬁsi ng
cont act i HGUEHY BRI RIPSLAte SANGET. fleukemia andrbymmpthonf. t he bi speci fic nol ecul e,
mul ti specific nolecule, or nolecular conjugate of any one of the

precedi ng clainms such that growmh of the cell is inhibited, wherein the
bi speci fic nol ecul &3. nul Thespethod bfclain 43 Wiereithe ABLACK bR huoRAY gfat €
includes a portion which binds to an antigen on the cell. 75 0 4 JUL 2065
41. The nethod of claim40, wherein the antigen is a tunor antigen. 42.

The method of clai mdl, Than@hdd sGail LR GEUnligeril M7, cancer cell
g of O

selected fromthe group of cancers consistin rian cancer, breast

cancer, ™QUERUMAr cancer, prostate cancer, |eukemi a, and |ynphoma. 43.

The met hod of claim42, wherein the antigen is an autoantigen. 44. The

met hod of claim42, wherein the antigen is froma mcroorgani sm 45. The

met hod of cl ai m 44 A5wherldierméthed ofi daimordgaheim the nS&lo8haRm it kaBEHe gr oup
of

consi st erium .a virus, and a parasite. 46. A use an
i sol ate ﬁrr‘uqrrllﬁaenéIr ,‘%@ﬁ%@}sgﬁlgg oL APPSR RS ANIA RFASHE y  bi nds to CDBY for
the preparation of a nedicanment for treating or preventing a di sease
characterized by precipitation of IgA-immune conplexes. 47. The use of

claim 46, wherein ffre di*sR¥sf ap iselated miangtomclonat adibpily diat speciffcally
| 9A- | MUBMAS RPDBY €6t the prRBABHLEEE 4 HOMLANS: 3, 3UR;ONsI sting of .chronic

Ing or preventing a disease
characterized by precipitation of IgA-immune complexes.

47. The use of claim 46, wherein the disease characterized by
precipitation of IgA-immune complexes is selected from the group consisting of chronic

hepatitis, Henoch-Schonlein purpura (HSP), Berger's disease, and IgA-
glomerulonephritis.

48. A method of detecting the presence of CD89 or a cell expressing
CD89 in a sample, comprising:

contacting the sample with the antibody of any one of claims 1-14 under
conditions that allow for formation of a complex between the antibody and CD89; and

detecting the formation of the complex.
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hepatitis, Henoch-Schonlein purpura (HSP), Berger's disease, and |gA-

gl onerul onephritis. 48. A method of detecting the presence of COB9 jol (5
cell expressing CD89 in a sanple, conprising: contacting the sanple wth
the anti body of any one of clainms 1-14 under conditions that allow for
formati on of a conplex between the anti body and CD89; and detecting the
formation of the conplex. 76 0 4 JUL 2005 49. An expression vector
conprising a nucl egéi de ,sequence encoding  the variable region of the
heavy chain, |ight *¢hai A" FPBBh VA FYMBREING 2 GHeleetine sequarte ancddingan

monocl ongle varitble 9elombe BB hBivdhiaih Ol fHe TR F gl ihgp fieavy, chain
nucl eot i P‘e sequence is sel eg?edalf_’r (IJ%Ht hen’;a?%ﬁtp})] Hggﬁé?'{s@i’%hécgﬁm ID NO 1
and SEQ Pgmammonsclgea) antieodyivgtich bindd to mowh €89 ehseibabeaiyschell ect ed from

the gr ouguGetReStdMedHs serebibl kBYR% grbuf WonsiinRs oPsEG 1iDNo! { and sEQ ID

NG: 5 and the light chain nucleotide sequence is selected from the group consisting of
SEQ ID NO: 3 and SEQ ID NO: 7.
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