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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
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., et al., 1996
Critical Reviews in Immunology 16:423), and on glomerular mesangial cells also has
30 been reported (Gomez-Guerrero, C., et al., 1996 J. Immunol. 156:4369-4376).
Moreover, CD89 expression on monocytes and PMN can be enhanced by TNF-o.
(Gesl, A., et al., 1994 Scad. J. Immunol. 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-B1 decrease FcoRI expression (Reterink, T.J.F., ez 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 fémily which also includes
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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 CD89
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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7F12, and 8DgodiffcaR6kd fh¥fby) . Or an antibody that binds to the same epitope

as (e.g. conpetes w &)h)_ or has the same functional binding
charactel stics as anti gEiglar antibodiesiof the present iEntiondmelade, foresamplepf t he
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transgenic non-human animal, e.g., a transgenic mouse, having a genome comprising a

human heavy chain transgene and a human light chain transgene that encode the

25  antibody, fused to an immortalized cell).
In another particular embodiment of the invention, the human antibody

of the present invention can be characterized by one or more of the following
properties: '

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

() a dissociation 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 CD89 at a site which does not inhibit human IgA
binding; '
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CD89 In one embodiment, the hybridoma includes a B cell obtained from a

ﬁ

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 8.2.

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

animal, such as a transgenic mouse (also referred to herein as a "HuMab"), which

30  express human monoclonal antibodies that specifically bind to CD89. Ina 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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o otherw sme@(ecyweoﬂhemeaceamg, R th 6, S Fxl‘twa?éxt L

anti body (e roduce a bispecific or I specific an ody), a

cyt oxi n, gﬁe{ﬂ“ﬁ?) tB 09508 myfre gﬂler Blecyien en@§pg@l1f$ @HQWGT aafihody fegi fd c
ant i bodi es oprddiee pbizpedific iond eniliigecificantibedy)] a Ebxid0a calhgst Eghddr a6l |
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e.g., a | ecul e which MuluSpeclﬁc molecules of the invention also mclude trispecific,
tetraspecific and other multispecific molecules. In one embodiment the multispecific
molecule includes an anti-enhancement factor (EF) portion, e.g., a molecule which
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
-CD89 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 e;nzymatically active toxin, or a fragment thereof, a radioisotope, or
a small molecule anti-cancer drug.



binds to a surface protein involved in cytotoxic activity. Accd OGIOBER 2006
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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
invention can be administered to a patient suffering from such a disease to inhibit or
downregulate the binding of endogenous IgA to CD89 in vivo.

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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of the invention (or an antigen-binding 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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ELI SA). When using a control sanple along with the test sanple, conplex is
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the formati on of conpl exes between the sanples is indicative the presence
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the VH-region fromHuMAb 14.1. CDR regions are also delineated. The 5
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Description of the Invention The present invention provides isolated human
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under goi 2y V-D-J reconbi nation and isotype switching. Accordingly,

particul ar ggmq)ggcr;mﬁmimg@m&gﬁmcl ude not only antibodies, antibody
fragnents, an

The present invention provides isolated human monoclonal antibedies,
including antigen-binding portions thereof, which bind to an epitope present on a
buman IgA receptor (CD89). In one embodiment, the human antibodies are produced
25  in anon-human transgenic animal, e.g., a transgenic mouse, capable of producing
multiple isotypes of human monoclonal antibodies to CD89 (e.g., I1gG, 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 h‘ybridomas 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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cell's, g cytolytic Tcells CTLs)}, kaller cells, natural killer cells, macrophages, monocytes,
eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells, and
basophils. Some effector cells express specific Fc 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 suchas cytokines. For example, expression of FcoRI has been found to be up-

regulated by G-CSF or GM-CSF. This enhanced expression increases the effector
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cont act 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%, 950%, 99%, 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 anti-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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chai n consta | an .
regi ons can br%ll?ﬁ% %}F&E mﬁrﬁu&gﬁ% c@?%zg&gﬂg; do]?R%F&‘trm? ‘éﬁaib?et’i‘?,gmf‘%?f’red
conpl emedfar i thy hgadeangilighhehainslostain o bbring demainghetintethots with ae gintigen. (That

are nore  Conaasttthegions BEMe hABEHEY May BIHIPAS tHefRdinE8E the YRR }6'bui[i§ to
ed.fromamno-term ﬁus 0

conposed of thr CDRs. and four,.FRs, .arr
carboxy-terni Ifﬂﬁggfsﬁ'e? ?fefa‘?)‘BTSP B\Rf‘ﬁ‘&%\‘%ﬂ? ¢ ?fd TBpEmupesystemte. 2., EHECtotDR3,
FR4. The var itlskanddye first cahporient {Cle) bEthe\clasidal doglifleabit systegnt ai N a
bi ndi ng domai n that intekdehs "MtidenH &AL HIRDD" b E&?&%&, L eqi ) t he
anti bodi §§ rra%arreq,i ate the bindi nggnof t h%bi m*runog?% ul'rn 33} Sl%rgg* C&I?igg& es
or factorf, iRREHORIDAS Wed heseis. Rebirs 1o one enymorefigracnis/ef amantibody that fetain ther
% ﬁl I's) and t hebilftiyrts spezifiqally bitid t6 Gh @htigén the, 91889 31 1€ Bhs E&E&FS%%at%Yeséem 20
e term"ant}j - Bi_ndli ortion" n_antibo ' "ant | y
por i on"), sy Bl Mndtn o8 apfbafie “bmrﬁgfr&ﬁéxéiﬁ%%w S tll i
that retain taméibodyi Examplesofdpnding ifraghieptstsnnompassedwithiri the tergre" aptigerD89) .
It has been shipsietBaiont BE ﬁﬁi%g B dph s ' | body can be
per f or mag by fr ag%rtgnéts nof_ 21 full- fe n@?{l@ﬁ%ﬁ%}gg : Qﬁkgknﬁiggag%{ %‘ﬁl%epﬁg
f r agnent $2encORPANRGRS the Vhi Y H-(d trd frHildamajes; (i) 2 F(ab'), fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
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 er al., (1989) Nature 341:544-546), which consists of a VH domain;
30  and (i) 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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bi ndi ng portion" of an antibody include (i) a Fab fragnent, a JdQCTEOBER 2006
-fragnent 25 consisting of the VL, VH, CL and CH domains; (ii) a F(ab')2 -

fragment, wolbeedsent fragnent conprising two Fab fragnent spkirijseslofoys @
di sulfide bridge at the hinge region; (iii) a Fd fragnment consisting .of

the VH and CH donmins;, (iv) a Fv fragnment consisting of the VL and VH
domai ns of a 25t ehjpiaed paing conyendionaliselniqyes knewr A those agthesidll {nthe drteandadthe |

(1989) Nat ur gradhbniide 3G8ineddt &Mi§AR WeS{ateThatheY s Qféﬁ?‘fﬁ@t‘ ardibodigdl. (Vi) an

i sol ated conpl enentarity determning region (COR). Furthernpre, al{hough
the two domains of the Fif FFBgRRHEAPE Weaghy PYAEIn determapang cansplasf speilie at e
genes, they Galiketd & atibodys Bpdop&aaiiilyeotsistBE fifsicalbyactive ¥Rt i ¢ | i nker
that enapl es_them t(} bﬁ' %dewafi a si.nqgl e,protein aga]!éagml n whi Cli] he VL. and
VH regi ond paFoUPgs IINGeARt AR ATATHEY agth YSUERTSiGn chans aplyisuallybave Fy
(scFv); see aperific HireeldimensionaBin(ch#8B0hafictegisties, 2d Wel 23 spffic ehmtigeHust on et
al . (1988) Prac. - l¢ : 9- 5883 Such_single chajn

ant i bodi es arcgglaafso_ts{lu_:r?f g%’%gﬁ%mggs %ﬁicrgo?nnﬁg%égggn%%% ﬁri’fr?lb eﬁgrsetdég}%%msﬁed 1

"ant i gen- bi ndhaidghebindingto the formenbut iind the latiérds bostint thispaigsencecnfidenateridg 3
OCTOBER 2006 ¢, M2/ 064634 PCT/ US02/ 04024 are obt ai ned using conventi onal

techni ques known to those with skill in the art, and the fragnents are
screenedifor utility i nThafersahispesifnaolepyle] ipintendsdto inplydssay agent g, ger m

"epitope" Megnste, pEFtide, Br SRtk B PepitideCdRMXE Wi cHSIRAGIWD differehi tihdifgt 0 an
anti body. Epitopes..usually consist of chem cal l,y active sutface 5 groupi ngs
of nol ecul es B c1g§s.gﬁ9rn%;a§@?%§€%po Y @Ed\é?réﬁr ARLCEACH ué? ?9elﬂ%v ce
speci fi ¢ t hr eatigemams(b) anFcseceptdrunahe sirfica of an ieffec¢tos celh 2. gnaCID8A sTIepenmf i ¢
charge charagf gd std OF ML I nf.or Bk | I itopes are
di stinguished 1n épt%hfaﬁ([é %’%lgag% ngﬁnﬁjﬁftﬁqg%te ﬁ%g o#l%gﬁgbltﬁ? ] n:éﬁl"ﬁﬁgnﬁlgﬁa«g& "’%gmr ost
in the pAéserc, dProfRinpephinPr pseteireonpeptidecornplex.cvpich bas pers thae twal ecul e
is intended t®frirent Mﬁ@in%@ﬁeéiﬂ@i‘ﬁ%_s. Podexanidle, MelnBlebuleRf) bid€ to, O iRERLEI N OF
pepti de corrplvﬁﬁi V{HC%%{%P two.di fft§re bi ndi ng sge | flogl ti &s. For
exanpl e, the WEh&# eethipiage ARFigss, (b)an; ﬁtrs@&r%tbﬁ,m%%ee ap gftectey gefla and
anti gen and ((b)ataeaskone ethepiampaient. h&ccoidihglyethefintdhtidhfin€ltdys, btlis not
e.g.,.CD39. oy bef i ; | il acul e"
"% i onded tanieorbispétid, (1RRIAd oG, Snd Gfher BRAGIARRC T EIGRIBEY
or peptid8 conpissctedie; cell syrace@RtizennSHC %CDBPI gndrte pthesitaaetagpuch as Fe
speci fi ci ti esecdplirs 0 @ffBEOr cdifse ol ecul e may bind to, or interact wth,
(a) a cell surface anti.PEn13 t;%. an .Ec recept or. on ‘[th surface of .an.
effector cell, and (c) %t FBalisPEHEC ﬁéq%?‘isoﬁBBﬁB P.esﬁg%‘lﬁ’%lﬁsn 1§hoﬁ{q§€w
i nvent i on i ndivaler, bisprcificantitodidsiimivthich the VIbasd ¥Li ddmaing are eppressedona -
tetraspecifi g, | speckf1 ch: |- | [ ted to
cel | surface%énrﬁal? 8% é sdﬁzz%hg‘éﬁﬁééé gH {r;ﬁ%tlfl@ro \@?g‘?g‘é% g?‘ggﬁfé%hgfg&_
recept or #3on hetwess; the twe dpmains on the same chain, thereby forcing the domains to pair with

complementary domains of another chain and creating two antigen binding sites (see

eg., Holliger, P., et 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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The term "bi specific antibodi es" al so includes di abodi es. D abdDETQBER 2006
bi val ent, bispecific antibodies in which the VH and VL donmains are ,
expressed WO @®/064631gl e pol ypepti de-chain, but using a |inkemrdiingdoziosozl00
short to allow for pairi ng 25 between the two domains on the sane chain,

t hereby forci n t he. domains to pair with conplenentary donmai ns of anot her
chain and cr éﬁl P goid ies1dyasingt enqodsd by duatan @ermlinedmneuny gl obudinl sequencese.g. ot

al . (1993) Prmetatidiasintrode=d by $ahd nUSAs%O p@é«ﬁ%rﬁé‘t&ﬁe ; A%a,
(1994) Structure.2:1121- o | Serel n entegrgrl# eter anfn%%lodl es”

refers to t worSFIRHIETRY: ﬁﬂ W&Bl %ter%‘ 3P%BP%‘PQ¢§MP§WP@Q#§%§I(0§ g.,
Fab), deri vatiiterded todnelfidoatibodiesrih ivgedth CDRNI lﬁ‘éjlcés?&lﬂrﬁ)@& o 8RGeHARRE beT

at | east 5wo,g t ecifi fferent
speci fi ci t ies | ng] %ﬂm’iﬁén Sgéélgs SEQH aEkidalZ ﬁ%v[c b:fﬁn E@Eea@é‘fﬁdié‘ﬂmﬁh an

ef fect or cel iramgwiork spquedtasy speC|f|C| ty for an antlgen or epitope on a
target -cell, e.g., a- t 4 as used
herein, is i ntended to ?Hr?g mgse thon ?é%ngg%ééb%ﬁgw %%rcﬁ k@%g?v?gyconstant
regi ons deri $ERPPFHANhasussd Gevein Qf@f tOlamHﬂmﬁ@mﬂanhb@btmehc&lss off$irglauman
ant i bodi es ofmdlbenlarBoaiHosRid 2
PCT/ u502£@4024 agi.no I gﬁwﬁiggsﬁlggﬁgﬁﬁg 3 !5@@3&330&%@%@9‘2 S(’t@lg%gmé
i munogl tbul PR °§ ﬁ@;"’si%f"éyg‘“ 2 Partieules epHeDs- n{’*F‘ER!@F@EB’, Bie term duman
site-specifi mambkmarmﬂ’bsdy Nrefiérs t®ar@tibodies ﬂibiﬁﬂatyirfga ﬁélé%ﬁﬂ&"ng Epeifie Whlch
However, thet. dé i Y“'{%} eé gs ueéﬁg%‘ rein, 1s_nof —iI'ntended t

i ncl ude antibodies Tn t@ﬂ% boa’ﬁ HeE Pi ISFW‘WI’E“@B‘FQ@?MHM 5
anot her manmé¢qugncespdnions pmqulmm, the humsiemohasiendl eﬁﬁbcgﬁesf dré gredinked Byaan
framewor k Seﬂyﬁﬂ&ﬁﬁa whith ﬁl@hﬂ% zhﬁcb@ﬁ%lbﬁ'ﬂ?é @tﬁ% am enic %%”%ﬁ%%'r Engﬁ{a] By

ant i body nEqOSItIOn as use erelnre g r
mol ecul eb of 24IRETERIC MENTEs HAIRS @ BEROBE COIBATISING e paNy chain baigene and a

conposi tion ﬁghpélﬁﬁstrmsgbmgﬁﬁed)td‘dih&iﬁné@aﬁ@@%ﬁ icity and affinity for a
particul ar epitope. l rm nonoc¢l onal anti body’
refers to antibodies dﬁglﬁq%}?r%boamg nﬁ@mmﬁﬁd%pﬁ%ﬁeﬂﬁﬁyn:mmdeﬁéﬁ/e
vari abl e andlmémum@garmbsdmmhatarb prepaved) eRpressgd] dreatsé of ¥Blak@myobul i n
sequences. | feconfbikiib adhie Blich ced
by a hy.pdl doma wrln ch fl cl udces a %&egq{bgiﬁlr’lde)ga#r&%m@dda%z a%gusgf 81%9
non- humaf’ anfSiEtRsegug for ‘H’%‘H@é@ﬁﬂ“@“#ﬁ%&% eaeab%@xr@egmommm ng a
human hfaavy . @Tnbbdmammecanﬁng a rédo@himzﬁh axp}eésﬁcﬂﬂ%ﬁﬁ%k!fé@t@d iflo @host
i mortalize nt, .hunan eq herein,
célf (1:) m-ﬁjﬂgdﬁegi}spl édeﬁ'&lﬁba %Hlﬂlggt com! matgpgly i% g%L]

is intended to RUaR ANt sed
created or i 3w ¢ aatipsdiesprepared, mmtesscdamateé unisohsed(tw)argmthémﬂetaﬁs thasol at ed

from an ani mdvov@ $licing oFBHHEN Irnﬂﬁltnoglobulm gene sequences to other DNA sequences.
25  Suchrecombinant human antibodies have variable and constant regions derived from
human germline immunoglobulin sequences. In certain embodiments, however, such
recombinant 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 hiuman 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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20 is transgenic for human i nmunogl obul i n genes (described furth'li'QBER2006
Section |, below), (b) antibodies expressed using a reconbi nant expression .
vect or tranefoem-ﬁdct into a host <cell, (c) antibodies isol at egriusatinfzs
reconbi nant, conbi natorial human anti body library, and (c) antibodies
prepared, expressed, created or isolated any ot her neans that involve
splicing of RoWwa, W@WWWHWWG&C@W%M#EWM@%% 25
Such reconbi gaghalhuman anti bodi es have vari abl e and constant regions
derived from human germ | munQ | in sequences, In certain
enbodi nents, however, Hse% % %ﬁbﬁﬁﬁnﬁh?‘%d&feéywoéﬁb?\%géd
toinvitro milghﬁMmlv? chaibs omefere@norcamsﬁm ofi Hz@SF@ﬂbfmﬁIﬂé dierﬂﬁlBoJiﬁ
sequencess i s,used, .in viyvo somatic mu%ea%g esi s gus thg CI d
sequences® of TERREGHHmAR Reavy shath assogia eﬂ!ﬂhﬂ FHEIHD ?tﬁré’
sequences t hantibadyi IFscaaimles/@ii:hetero}mbmdchnnbbabemclu'demhnmangamdﬂmmmm&d and VL
sequences, %ﬁ%e@ﬁ%ﬁﬁkhéuﬁé' st wt hi n the human antibody gerniine

e

repertoire in Vvivo rein, a "heterol ogous antibody" is defined
inrelation to the tra‘h@fj@ﬁlla@dlﬁ@hbm% used hatedmip indedeidig refecto aan

anti body. Thlaﬁus@dyrmmﬁqg Subsfindilly foe @thh&%ﬁbE&l\ék Bviap d@ﬂarg& ﬁgggméequence .

or an encodi ng Cletc acid sequence correspon In an

or gani smPot SEeAEsIEES (?ggo?n‘tsﬁléteﬂrﬁﬁg‘@fb’rﬁhét %R?ﬁlﬁ%%hmdﬁo e iomtstanieBy WO

?ﬁ/ ?64]§3fhPCtTfeu$@aﬁ@wmés tha dﬁhﬁcﬂ[}dblﬁ@ﬁﬂﬂi@éds)btﬁ%%ﬂxﬁch DB9F'R§1§6%&%€J tgand
at o e transgeni ¢ no ed herein ri

anti body" re ﬁ@ ‘8’ tﬂﬁtrfpgﬁﬁcwmﬁﬁa arpgcpétopp,|1 ?ﬁ’n&r?& VREARAP &g&%‘ay’

di f f erent or hameserphaver crgsmactﬁuﬂy textepratated andgdnsha gy ﬁﬁnheﬂfbﬂ@eaxeb @an

heavy chain ' | e

anti body, EXZC?%%%@ bl PhiokfaSer b ot G ity Bl bE R ree of

humani zedd amthess @Qrmétegélﬁ@é@ chemicals. An ong soibedindentiof tisoayentions aused

herein, is i %ﬁi&ﬂﬁﬁoﬁ%f"‘%ﬁ&ed‘? InéHacloRR! dnbiBdilieWRh Fig idperard e kRiek Yre F €€ Of

ot her anti bodi e ﬂa\u nqgegté fer nt antl%gnl c 10 SpeCIfICIt e.g., an

i sol ated ant i°B me SPTROBHRYs to CDBY s substantlally free of

anti bodi es that specif |Aﬁh§e¢ Hateial "spcifiebindinigh esferisha antib&ily) binding its 8l at ed

ant i body tha réﬂ?e?inﬁx{ el R chif, e 4 b@gy dg%a{h{:{w@tg%gh @gst%o&u”a“

CD89 may have Cr 0Ss- er re ens, e.g.,

fromothé? s de’&l%@’[( carg bindsdodhe BfﬁéﬁFW%mngS‘)’l ! ¢) ﬁ@ﬂ%’rﬂl&faﬁ af lgestéwed

anti body may fbIa gredvert tB itabffinifyf6€biafing %o @inBAspeafit UbhAfe@LEIBSA, G’
onpr na on of "jsol ated"

chemcals. In_.on odi ne t he inve

monocl onal  afti% gl‘mngge Rﬁeﬂﬂe”i’ﬁmﬁ’fefliaﬁtr‘%‘wtor?p%‘&ﬁeﬁ E?a}?tFé antgen. Thepliased "4 a
wel | defi ned antbgysiecogmzindsn astgentiend| an atisiretyi specifivi forlamapitigen? avesustd
antibody bi ngh@gnbredbly herein with the 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'°M", 10"'M™! or greater, e.g., up t010”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 "Kassoc" or "Kj3", as used herein, is intended to refer to the
association constant of a particular antibody-antigen interaction.
The term "Kg;5" or "Kq", as used herein, is intended to refer to the

35  dissociation constant of a particular antibody-antigen interaction.
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predet erm ned antigen. Typically, the antibody binds with an af¥QGRQBER 2006
| east about 20 1 x 10' M, and binds to the predeterm ned antigen with an .

affinity twWwetozioss@l | east two fold greater than its affinit Ctr‘éﬁ )G%ng to
a non-specific antigen (e.g., BSA, casein) other than the pre %erm ned

antigen or a closely-related antlgen The phrases "an antibody recogni zi ng
an antigen" and " an anf$ Bé’dlyheimmlm’t&pfblefqmuaﬁw pyeodyad sssy(e.gd IgM or IgGl)

i nt er changealthxt 1@%[166déd thlaaﬁhﬁ] LS ESR whi ch bi nds specifi caI |y
to an 25 antigen”. e relan tsﬁé@égéﬁg " affinity" for an 1gG

antibody refers to a ?‘ﬁHF ex§ip, r}FQWPNWJé‘Ehm&a@fCI&MbG p el‘mmenonﬂ:yeﬂachbl y

at | east abouhe ¢34/or isotypegof 200 AitidoAP CHaritles HOASdneZRU4 SJ‘Qng.
or greateF %] s up t0ol013M or greater. However, |g ?I n|ty
or other

can vary anti body isotypes. For 30 exarrpl e, "high affini ty

bi ndi ng for an |gM i sot#peseddfeesin, 'txmnawhchudustgypé"frefvréﬁb thé 1sUty it €8s ofabout

d x 10" M used. here ende o refer
o'the  assonicary oren S pSRGael wllh vo B He SUnCRREhgs ke pBkeitie Crigwon

The term " Kdiegcoding theonsyiichaddgotiipe i typically ihetfisiEH dene imfrediately t he 35

di ssoci at i on dowmistedh ffm I nt er 14 3
OCTOBER ﬁa ggé 06463?1l %/dﬁnggﬂ%hﬁq?gﬁhﬁgﬁgw emf?@&g%éb et er s =
to the anti b&&RsStiedes classieal or pamrckpssicalasgtype switching. eGlesdeal 1$1¥y1baesm;chnﬂgal n ..
constant r egloﬁﬂu@éﬂ&ﬁaonﬁ’&n&tﬁﬂkvhﬁﬂ’s&ﬂﬂch uhl%Ney'R@ea%Nﬁecﬁv&% segﬁén%ﬁ Séa?n
phenomenon b | SO an antib ange rom one
Ig class to &%‘ﬁgﬁ!ﬁeﬁé Hg?%ggsﬁlﬁalés%%&%mg may Qsey bﬁefoéleﬁamphonsvm t ched

i sotype" ref élpmqlogquseeqouﬂmqmon betwieen lﬂfmali‘@@and Iainedny | (PRdssbéiatell AdléEid). When
no i sotype sw en encaodi n t he nonswtched

i sotype ﬁ t\%l %g?tf\gﬂbﬁsdél rst %w&rggﬁf%gﬁgf'ﬁ% S IiTFRDS %%ﬁﬁ”ldqum t he
functi onP| y UpigEGhr %{H@ﬁ?&lal/mog@n@hopsamgmo@ms; Dhy ngeurand lffentud isdtpsesi f i ed

as cl assi cal so#itching: cl assi cal isotype switching. Cassical isotype
switching occurs by re onbi natlon events which involve at | east one switch

sequence region in § psefl heeine thegsmm iswiteh sequeneslrotses tovthesetPNg may
occur by, fosequenod msponlsnblﬁﬁon switch reeombination] AN"shetchABHA0M %@Eﬁbn@e @%@alﬁl" man

£ (- assoct aqdsdmissioga) win B b95 02bpRaiVrBlARLER oM EDhOGEC AL 5™

such as jntertransgene and/ or it nDSONd
ot hers, y gt 188HQPa ¢ B '$HtitEh accepiert segiorywilhbe bmehdreecqnsh'mdne

term"switc h regiqn enedeleted aﬁth}kQ(eflh&i@eMstéﬁ Qe 6 ?esg f,%?%s)' Bl <&hrRfis no
swi tch recor’r‘gi,g@ﬁé Ok whtre S0l Hin AR Wwapeduenc

on always
not be predictable from the construct.

nd| ng

curs, 816 ényai) gene sequence will typically

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-occurring” 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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a switch region, will be 5 (i.e., upstrean) of the construct -¥QGTOBER 2006
-del eted during 20 the switch reconbination. The "switch acceptor” region

w1 be betowsesssde construct region to be deleted and thepegRisagREENt
constant region (e.g., y, s, etc.). As there is no specific site where

reconbi nati on always occurs, the final gene sequence will typical I%/ not be
predictabl e fromthe corheiteiie reamangsdeas peeddicrem refersde aypoafigwationetarn” i s

defi nﬁd as ther &ihhﬁfditl@éht cﬁﬁn@mﬁmwldlbamxeldms%&éﬁ% \ﬁfe%gfélﬂ’t/ﬁxlﬁ%@ﬁnbﬂed A
o aort at | ofeBafilIR agRoe i REFL b f emtenh By & Bonformriaaenooing SICERABLA as
bei ![ ng Is :.IbSt amnap]etey'gﬁ of Vh rdohmrg kgspe&bdem I A Iiearaddgef d tilﬁmﬁhh bgﬁbﬂﬁpgls{ne locus
nat ur a on_a C S S O e Rnonhu ra eni ¢
o i | Vs, poediltd 364884 B S5HBEomto BT RRIINAS AStartdieed fikas Tafl pinye MIEKE

gl ycosyl ati om@mbmbmadfheptwleiﬂlohanerImMOgysebmelnbody as being nore simlar

to said pattern of glyec h m rans enlc
animal than to the spec'lﬁl?s%ﬁ ﬁﬂm%&llgg(?h e&tnﬂéﬁ?attﬁﬁ ?#g%gégﬁeén
derived. Thereferenee (o Vrsgpmpntgeteny toithe corgiglmm Whereinthe ¥ segpientis npd an

obj ect ref efe%ohfbxﬂéaesJéQBbE%hleﬁﬁt&Ph QEerﬁ%‘alForfPéégﬂn h{\ nature. For
exanpl e, pol ypeptlde r ’H&k nucI eot i de sequeng Is present in an -
t

or gani sniQi ncl udi ng vi r €16 a¢d mroleade’ alaéﬂsqdr@ﬁﬁla: ig intendedite inglirder e
and vvh: f:h haPNwimdlegtles a”ﬁdERNAQﬂalH:l)leﬂTD,d inbitlett &yi ﬁﬁﬂbcpulcd_r}?% 583 %1% 053'2%-3}‘?,66 i's
natural | y-ocgupr| e
term rearra% ?quggtrﬁ%%% %ﬁrﬁb ?igu‘%»’l\gsgx ﬁg{ﬁ ‘ation of a heavy
chain or |ight chain irkhertegh tiselated nucleirsacidharodequleg™ A5 wed irerein insefepaict itoned
i medi atel y t

I e e S A e

i munog! bbul It e15]18 O EIeT Praeie jaeidggolegu finugle i ne
ENA 2 real”éélﬂﬁﬂt cé$$1u?dwme é&}%%@dﬁbté:ﬁib%ﬁ p@ﬁ%ﬂ%&%@bf@d#epﬁl&q@&ﬁét / nonaner
onol ogy el enen e arra or er configyration" as
used herein Fqguep%efs&ngﬂéﬁggpgugofﬁssogﬁﬁﬁﬁqdyrgqrgp S fhgt {’lﬁg agigans thagn

wher ei n the DA% whith otherseuerrcesmal natallyoflask the nbheleicratiindian gedbmient

toa Dor J pRgAER] onégmimﬁrﬂeﬁf RRe ﬂﬂx‘ﬁéﬂrﬁx-éﬁg@ aﬂiﬁb@d&“ |o‘?pmz\i%ﬁ t&ﬁ@éﬂf BRLR 85'

is intended to |1§§:I ude DNA nmol ecul es an aC|

mol ecul e2fray thser seaueRsUS| 14. 1 (7rhrfie @s Wetlias he
doubl e-str anﬁ@h@%ha’urhwn)aramable&eglahﬁnhmg:ﬂﬁl seqkiiceks mk@qulﬁq IDNO&G @d

herein in refe cl ei c.aci ds encodi ng anti bodi es or anti body
portions (e.g 5 5‘”—{;%,-,(1%[_ %%Rff) fb| nd 15 to CD89, is intended to refer

to a nucleic acid nol ecAd fd;sc;lqseudlmdhlmmgd hexein thé shqumgleetd"eﬂh en8BQilPg t he
anti body or ft¢: BoshincRFetcOMbeVaBve E&RieRle RbARIcalbE"E0S | iRleotide 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 amino 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,
tyrosine, cysteine, tryptophan), nonpolar side chains (e.g., alanine, valine, leucine,
isoleucine, proline, phenylalanine, methionine), beta-branched side chains (e.g.,
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sequences encodi ng anti bodi es or anti body portions that bind a2 OGIQGBER2006
-than CD89, which other sequences may naturally flank the nucleic acid in
human genowiooo2/0edé34 | n one enbodi ment, the human anti-CD89 aigtridxaslys02.9"
portion thereof, includes 20 the nucleotide or am no acid sequence of 14.1,

7.4, 8.2, as weII as heavy chain (VH) and light chain (VL) variable
regi ons havi HRrephiae.cieline sl eucipg) andiaromatiy sids &@sﬂs (2.g., t3rosie, phenyhadanine, 4, 6,

8, respect i velyptophan, Gt e Thah oo thoReiGitll ahifo AGHYEARR D 5 Hurnlad" {1
in SEQID ﬁ C?P% r{g@a Cgﬁ’g rvati v quence modi f i1 cations | ,
nucl eoti de affl anthedy & pre %ﬁ@ﬁ?ﬁa %‘meéﬁ@%?@ﬁfﬂ%dﬁﬂﬁomthe
si gni fi cant | yamé sedetchain familgr t he bi ndi ng char act er| stics of the antibody
encoded t he nucl eoti Ge_or. cont.ainin am no. aci d sequence.
Such cong%rvatlve sequéﬂcéﬁaﬁg’%ﬂ]l%ﬁ?%ﬂs l?ﬂgFBB‘g % B Fekbe Mrgduesdng aci d
subst i t ut i onsandegdy alopgellomgarteif atannFGD8Whnthd§za:bdmgsseqwencb esuch b Byi uc ed
into SEQ ID
site-direct e(%%ﬁahkﬁ%ﬁx %&%gd%rhjhé%%g (?dlggﬁ)gﬁhagen%m g%g%ﬂgaélr at | ve
amino aci d sS®geRadfer biadingiastivilite ones in which the anino acid reS| due is
replaced with an anino &&b%ﬁ@?'ﬂﬂﬁodﬁ@\éﬁé&e&b lﬁﬁﬁﬁxﬁb’@h%ﬁ%h%ﬁ 581L' es
e | ne

of am no C|dre|duEHBHaV|n S|ml r si echa I'n the -

art. Thebl fIsEpmdwc ¢ SRAUERGES 1369564 hegein (X Ba§ﬁ&]§?b@scﬂa3,r§s anqB agd/or

| ?/ Sit ne, argi comainity thei(hdave and hlghdd:lm@vﬁﬁhbm% pio%) a@irh ac1&§éq%l’eﬁée§ dfeloded
utam c aci r i i he,. aspar agi ne,

Gt am ne. s S, RERSITROL, 26,38 i fﬁe Sty S prmibodBhpo ar

si de chains @gcqgied bailoa nomteunn@mmhr s¢quendes avhicli Isaviedigen nensewanlvtlyenodlﬁed

h | al OBER
5006 aoa”'z? §64634 Db et P RO Aa A1y B Aot T b Bony
aromat i ¢t artigl (1.eq, heasy ‘ﬁéi lighi shain élﬁlaﬂhlﬁ éeglomﬂh%m@pbﬂsrd,lsclosed

hi sti di ne) ]ihmhasasmemm@@q glq)gm}g@sm@arbgjov\am no acid residue in a hunman
th an the am.ng acid residue

anti-CD89 antibody is efer epl aced,
fromthé sane side ch ﬁn?‘;alﬁ’lcl%ldrss& T8t rf\é,\‘%t@@a} ome ‘%ﬁYot“I*@Fat@ﬁBﬁdWﬁent
mut at i ons canutlzieiCianidsotnhﬂmmaﬂedrsd@dnyesahmgf whleh optimaily talighedandtolpaied?

ant i body codwa&ﬁwmﬁm a@énﬁmeotﬁﬁtlhkf E)dn@ri')r HU&ﬁSEﬁ‘%@ﬂe%&%’ ot 8624
resul ti fled ntl- ant| b es can do
acti vi t;}gj Act ?hﬁlnt‘fﬁ t‘dﬁnl"r‘ﬁgﬁla\%?a&?@SH‘eﬁp"’ﬁ 236, abmore Hﬁfﬁfﬂlbh‘tk@hal n

vari abl e 10ab<m;|96%)to@%%@fﬂfbalmﬂaﬁeﬁlt&hStWe@ﬁ%dbﬁeﬁﬁl&!oﬁiol y.exgtsQ | D _
NOs: 1, 3, 5 gﬂ%cf?e g{s%ﬂl ggph Eelpféﬁr:le%v_}/dl@%%nlgé ttlel('ihal Ble\zlarla,ablae

regi on) ami no aci guences |sc
and 8) incl ue@nplﬁmb@ﬁﬁhalsnrgnéu m | ar ant| bodi es encoded by or contai ning

simlar sequences whi C%Q%ﬁﬂe%ﬁ%ﬁ?%%&ﬁ%??&%e@ i é?gncnoﬁ%rftﬂ{e Rumber

di scussi as.to how suych suybstanti al simlar”anti can be ‘gener ated .
73 of 1dentic a\fv positions slfmr y the sequences (ie %homology #ofi 1dent1ca1g

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 identity between

35  two nucleotide or amino acid sequences can also determined using the algorithm of E.
Meyers and W. Miller (Compur. Appl. Biosci., 4:11-17 (1988)) which has been
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue
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15" based on the partial (i. e., heavy and |ight chain variabl & O&IQBER 2006
-sequences di scl osed herei n as SEQ ID NGs: 1-8 is provided bel ow. For

nucl ei ¢ aGk@zebi@st erm "substantial honol ogy"” indicates thalerhygzoftss! i ¢
acids, or designated sequences thereof, when optinally ali gneg o{

conpared, are identical, with appropriate nucleotide insertions or

del etions; i natle, dmﬁlfengh(p&hal@ﬁ% PDamifa gdpepenilty b8 deadditieniahe yeraéntl east
about 90% t 0 .95% m)re preferal at | eas %1t Q. 9

nucl eot i des. i‘? ﬁs B%?%ﬁ#qé'ieﬁ?ﬁﬁ%?%’g r}fj%qeg% q;H ﬁﬁ% nts
will hybridi zaadt)lddnschs(él Mot iBigl. h§4#4-45% 6k976)) algonithtri which }n@bedmancmpuqat@nent
of the stran | f%@&} Is a function of
t he nunber gg Rpg%?&%}?hg%g}leﬁ%ngg (?Eﬁgﬁéﬁgbﬁggﬁﬁ%nces (i.e., %
honol ogy & # htlrp \uwmg%ﬁom)pﬁsmg eBher/a:Rossum 63 masds pr 2 BAMSOmpalyix, anda ng

into account SRS 6014 9@}3?0, @}'B%M‘ﬁldé&!ﬁ%ﬂhw@fghﬁéff‘ Pl 4 50t 60 need to
be int roduce or opt| al i gnne) e two P@gces he compari son

t
of sequences and det er i RGERQIEICEE! r?@a@é‘?ﬁmlsﬂ%\‘ﬁqcﬁﬁ {PFEsent InYEItioR&ARNCes
can Ibe accorrmnﬁ&ad: mdagaaqﬁa Reqrehteab palg“ema latsbﬁfghaga.lﬁﬁ;ﬁiblicdatbfﬁies fbdt he
non-limti ng er cent ntity bet uc i de
sequences ca %E’%ﬁ’?‘?&d@]ﬁ g THERESS SPS@"F ?ﬁﬁaﬂ ré@ﬂ‘?‘@ g,ﬁ)le
package (leva|NBhleSTaetnd XBLAST progragsdversion 2, 0) i Adgpchull\l\éﬁyaﬁaﬁa) LWHInBiali X

and a gap ""91%'3‘46%? 161' g?Li Tr%\ﬁ?eonég Fea?éhegg%t?Pg\BQrf$c et\bltﬂvﬁ{e%é R§T1 2, 3,

4, 5 or 6 érce ot1de or am no aC|d
sequences ¢ arprgglglm deerer (e wordlengih £ talohtain nheleotidesequenspehomelegony to

Mller (ConpukenfiBiBic-acki %Iéculesﬁf ﬂh% 111\76n65198§DA ﬁ@eﬂ%ﬁm%%l b@ﬁ&&'&%éﬂt ed
into the ALIGNv%ro f Q ersion @ﬁ wej ght. resi due 17
OCTOBER 2006 WibtigKB 4PIP€P/%§6‘2‘F0 Wordien &éﬁb@é‘ﬁ&?ﬁ‘D pEfal ty of 12
and a gafi gpe neeignces hémoldgo&gﬂj the proteih Inmlaﬂﬂésecsﬂﬂae irlentiod.yT o ebtamegapp wﬁ (
am no acid seqguence et erm ne J.
Vol ol agiaonis of Seged eSS iRt AT BRI %Elﬁ'er%%lﬁaf Lo
the GAP pr ogrAltsihul e, (1&979@3%&461%401#&8&%@@(1(7&\3389@60& 3heg utilizing BLAST

QL fj pa/ / 5”;“3 gcﬁxdc@mpedlﬁﬂ,ﬁgr %&&éﬁhsﬁh@haﬁaum:ﬁ&e@; Bfﬂae(i‘és%:@ctf)\évﬁ?%ﬁg% 3

2, 3, 4, b5, %g“"*ﬁ@cﬁ]ﬂ@iéi é’@ﬁ‘ﬁ H?Fg pﬁ%}ﬂgtpr{ J@ﬁb@@’g‘?’g Ne present

i nvent [ or20can further Mbensddicasida ﬂayLb&rgremquewhde cells, e a teli lpsatesaanah
agai nst publ i st‘;ﬁ’(ﬁ a e Such
sear ches can arggig)fﬁ%?ﬁ%dd usin ﬂg@gpﬁ ﬁﬁgélg{c{al_gﬂf is%gatég%g \S}ggrsﬂdon
2.0) of Al tscwblstanté@llsapure mg@punﬁ%atwayar@m othc_rlosllubscqmpomﬁssvr otheE| eot i de

sear ches can é&tﬂﬁfnfaﬁis@g witeh célhﬁaxl‘ﬂableﬁTamdy&q:&amnsssﬁgﬁnd-ar&&ehquﬁééﬂI engt h

= 12 to obtal 1I1]1cﬂ1'"cli(1:rlge célgn%/ﬁg l#r%gt(xzﬂae%t, s&j Lax?cf) ing, co?umn 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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the nucleic acid nolecules of the invention. BLAST protein searxQETQBER:2006
-performed with the XBLAST program score = 50, wordlength = 3 to obtain

anm no aci av@%28egaences honol ogous to the prote| n nol ecul es pefidis 04024

i nvention. To obtain gapped alignments for conparison purposes, pped

BLAST can be utilized as des_crl bed in Altschul et al., (1997) Nucleic

Aci ds Res. 25(17): 3389-4awngleiogeidhisippdrably digksi’/Ashen # isipleaghinto BFASHonal

progr ans, th@eldﬁé@l&iﬁ w&BraﬁﬂﬁEﬁﬁﬁ:IélE a&ﬁ%eiu%g&?clfér lﬁs‘ﬁﬂ&gé%@agﬁggr XBLAST

and NBLAST) can b T‘Pﬁ See dégé)
aci ds may beld edyi? eoding pequence ifit affpets rtlsfstamcnptaon of the sq:;p.lemml I y
pur| fied or Whhiapédtab ltmlmﬂnﬂpﬁoﬁ@égﬂat&y%@ﬁe@tbés %ﬁéﬂb mléeﬁ%éﬁ!n?ﬁ

Glar

rendered S i all e ur|f|e mother
conponent 2 o%ﬂﬁa‘t‘ﬁ%‘;“m&%%‘? ﬁ’é]ﬁei\g;a‘ IﬁlguOBft% “é’étq Qﬁ°§$saﬁ(1¥9|J@}Ibt“mf@f§Hbr
_ Br otj eins, Iy cediagaegiong, eohtigipue and i m Iﬁﬁdlﬂ@l frathea Hoa kiwiteh %ehééaéﬁ%ﬁl -
andi ng, co TR resis .and ot ers
wel I known i ?tﬁ%eﬁje:ﬂlgrt gg&eﬁi?%é’eqx SB X ca %blﬁp?e&%"gmgéﬁ‘ﬁtcgn‘?w‘ﬁ’%?twol s in
Mbl ecul ar Bi ol ogy, G edkhe tmnbl'vss:ltnrn'glsam@ﬂ hbtémymlmteﬁdabuo&afee,to Nﬁuclé'i@ra&d
(1087). The mbaiecaabt STHRERIhOADl BRI SF R LIR P D S"
i aésbe M nkeds I?““'ke) '

ence (except res CHES Whig

in a ve_se
from e| t Q Eﬁﬁg? vedy r&e@t(ﬂhs@mérs Wﬁlﬁh Iﬁfﬁstqmyﬂwalrdmﬂﬂmanﬁbémbﬁldop into
accor dance mmﬂﬁclﬁacnlﬁﬁtﬁfaﬁim@é'gmmhﬁbehgﬂth@'e&% WRREERDT is7Virag 0di NY

sequences, t tatio ect amno, acl uence as desired. In

pa(r:]t i cul ar, Bﬁg n}!ﬁg\% 8@§1§8@mﬁsﬁﬂlﬁtﬁmlbﬁdﬂﬁmﬂﬁo the viral gepemef r om

Eat ive V, D, Cértamorestorsiare capatiie bﬁmtamlnmshqrhcﬁﬂt@ﬂ @fﬁb‘ﬁ%ﬁ%@&ﬁﬁéﬂ 8¢ are
erein are c i cates sequence. |s

I dentical _or ﬁgfm%ﬂ%l ed %th{?tfg%%%g%{&ggaﬁgﬁ 5?1 ?@%@E&‘

02/ 064634 PCHRORMAlIA) MFStPTs). @bﬂeveétoamﬂecf;mn-enmmai Imadmnakadveome}bahtbel S

placed into anégaelifbahe gédnil 1M &IV xﬁ‘@ﬁ&l‘i‘ip %}(&8 &ﬁ% ﬁo&%&]&j q”ence

For instance rﬁl‘Oﬂ’Dt I’ ortaﬁ,nhan er I'S Oopera

- sequence if Pherehysare. peplicaigd the hast cét‘milﬁe qemrtam/vqcmrs aspect to
- transcri pt i opapablpuifatirecting ggexpreesion 6Pgenad to/whichlrel, éIE%BEmhbélBr 1inR€d. SShdNA
sequences bebétﬁoﬂs'ﬂt%fkr?édeto%f&ﬁ GUGH S, iar ﬁ@}é{g@sﬁ%%& Siah cht ' n two

protein Ocod| i ons, contiguous an t ch
sequence% é F D VECIORSY Jorgfneral.e¥prepsion t’¢¢é01§@r§uaht}er$l ra¢<nnbmymli)réAof

effecting S\Ncet:hiitqﬁ&‘aﬁtﬂbftﬂﬁtiﬂ th@ fofﬁh@f pI8siRds Vﬁﬁh@r eseﬁ@sp‘é?ﬁfé egﬁf
intended to pefar Jo a \l}latﬁ: ci.d %&L’E apa rans I ng -
anot her nucl erc acl d t6Y inferghang ‘ﬁP ml emps{gqggmgply\;@gd or -is
a "plasmi d", foxm aftvectof. efbweueraﬂw ineantian icintdnlded s inalvde dudNAhePBmE B O
whi ch addi ti bssiNA e RITRALS n foyector is a
viral vegfor, éb{b} wher ei n gﬂdl t |& ona %N%tl’fsg%ngipl{é P&b efle?%‘getr OYRESES:t he viral
genone. adenoviruses and adeno-associated viruses), which serve equivalent functions.
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 should 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 identical 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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Certain vectors are capabl e of autononous replication-in a host3 Q6TOBERR006

-which they are introduced (e.g., bacterial vectors having a bacterial
origin of wepliesis on and epi somal 15 mammalian vectors). QOQemsVBEHD S
(e.g., non-episonal nmammalian vectors) can be integrated into the genone

~of a host ce* ) e host cell, and thereby are
replicated atoRg-M HE : EPeover, certain vectors are

capabl e of directing tﬁ&e&u@roebﬁamﬂbbdﬁemﬁspomem&nﬁ@ucﬁﬁ Be prodiadd el v

| i nked. Such ve(:tor%t Le. ref erre(f ﬁ ) gco ant e ﬁ@smn

vectors" (or2d F%cé l%c%v poal )morllcﬁ’ %’? &% PBhE-&->

vectors of uth'el sitar;dardmsarmmsrdell dnahmdlmibn teeluique| uEK ohlep amf Mellstdim( 11976) Nature of

pl asni ds.5 re . r: used
i orchartycably 4o cheneRaaiah At kRuloB b AN pURF i RRE
Hovever, t heomﬁvmhmanes for pmdéﬁue ananeclavel w&oﬁu@nn be nmplotyod reeg. ,ofiral or
expressi on vgﬁg(%reﬁlc%fbﬁgnyﬂgpg Mﬁ@& S¥ytes( €-9-, replication defective

n

_retroviruses, adenovj ruses and 0°associ at ed V|ruses) whi ch serve
equi vaI ent functions. THPS Hrefemed anipaheystem forpreparng hybridemas isibe purinest

cell"), as um@erhe %ﬁdomh@rddﬁtﬁ@ﬂﬁﬁhb%d&é% ab@ryawapédtabh@h@d plocEdure
reconbl r essi. ﬁ "H@ s been Jlnlr duce It sh(ful d be u;}_derstood
hat ucD ¢ o BTN it pelniques §pr 15A a;uo'ea SPLERPCXtesdOn; ect

cell but to fistorparegmoyndh theiarh Rusiosl partnBesc@Lgs emadiid myéioﬂﬁ deli) dnidcfasionns
may occur |np%%g§$£gb%%%%%tlons due to either nutation or

envi ronnent a uences such&frogeny may not, in fact, be identical to
the parent cell, but dne preferr ¢mb¢i1mut\humwmnomlmbmlboﬁmstdaemdm host

cel 1" as User:iiﬁ§tQIID89 cﬁﬁwgmbﬂ?eatusmmggéﬁﬁ i€ Etfifing pats G2BERLfrmn CHO

cel I s and_| ynphocytic cel Var i ous aspe t he 1 nventlon are descri bed
in furthb} o&amupesystemdaatharthangtheappuss sgﬂs@ec eéﬁgmsggms pesaeieReddd6 WO

02/ 064634 PChérleE0as HhIAb’ mide] et b dintin ﬂiuﬁﬁfmgkiﬁlﬂlb(g@h@ﬁ}mﬂ&l €28 8ndddes

nonocl onal ant| bod| e of .t he, i\nv nt| a vari ety
of techni queS™ ?Ié‘l%%\? {H 2L Fmdﬂ’t“?‘ﬁ’c?a&% e.g.,
t he standar dt@ﬁmrmmjergetddybmmmmahamnaqm@mquad@enm emnd arehalldllbat ein

(1975) Naturgéab%?@ etﬂﬂﬁwﬁbmﬁuabs m) %56%5'9? NYBEdr8ing Rt I MRE QKR €S
are pref rodum ﬁﬁg{) ocl onal

ant i body” anf@&°8%$%§§5§%°f&°useﬁ¥l°f§ﬁf aﬂ% UE%B?HSE of B
| ynphocyt es. mtroBueedpherhen heavyand tight chait 'emsfgencqmrxelpqol dheys ewbtchigamd i s t he
e 515t Sl B, B R LAcBE o Mo e
i sol ation of (19%hnped reyiewedinlanbergN. f(h%?‘l)ng OR’F@QFFPFHDW@I art. Fusion
rk)ﬁ(r) tmner S (€. PharMEdIBS THARATM ; E3hbérk, RN&hd HR2R, D199 dMePs. REE InaRol.
25 Vol 13: 65-93, and Harding, F. and Lonberg, N. (1995) Ann. N.Y. Acad. Sci 764:536-
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. et 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) Nature 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. Immunol. 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. 5,545,306;
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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CDB9 antige r? 51/ ples heing obtained by r troorblt leeds. The plasma can e screened by
LISA (as descnbed below), and mice with sufficient titers of anti-CD89 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 HC07 and HC012
strains can be immunized.

Generation of Hybridomas Producing Human Monoclonal Antibodies to 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 cell i
suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the
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hybri domd8 ar@2¥REHZatQ%} eened for the production of antigen-specific
anti bodi es. For exanple, single cell suspen5|ons of splenic |ynphocytes

from i nmuni z Q one OBER 2006 WO

02/ 064634 Pﬁﬁﬁ?ﬁ%ﬁﬁ’#ﬁ%%‘lﬁmﬁﬁ Kjé%@?%ﬂﬁ?%eu ng nouse nyel ona
cells (ATCC, CRL 1580) Awifibdui&ORsePi@wilahigst antigeps pteddmanamdlyphoughamniioy 2 x
105 in flat b&sctfeguﬁascﬂheur& %catem lﬁttﬁe sml:é@/ﬁﬂ 1t @héxﬂ@.;o érﬂ&u pation in
selectiv um caqnt ai ni ng(‘qﬁ)[é %1 oneﬂSer um % rgmléwed
vod o, 53Por | GUREEREOn TGIROL HoF Hhis ASD: BF SRRAES SaHpaRs HE
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penicillin, ﬁ glgése%lggss%&gej}cg r@s&oggbfyﬂphtost &%‘B&é‘& %ﬁb& ﬁ%‘i‘a&:‘?éng@if

(Sigma; the ours usion
cells are cumqambb P gxpress 1gaeIhingnt antibodies dat mimie Bigipierartiof efspenific

I ndi vi dual ally Bcdultiy &ﬁ{&@i\%@b}baen%o%ﬁgfeg rebgaaﬁae&afslth&@ﬁ&ua@@gkl onal
IgM 10 a g Gantlb d| eﬂ% extensi ve h}/ gqi(_)tvﬁ occurs, nedium
is o bser& d sequcnces e spem ic naturally occurnng antl o y gra 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. et 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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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. Typically, 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 or6); 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 8);
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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1(‘:8morhlef e t he AckhdirpIRfin dfother embbdiriéntSthe enfireSied 'a%&ﬁy rBQ}e bé Qovn%%sle of one
25  ormore CDRs that are, for example, 90%, 95%, 98% or 99.5% identical to one or more
CDRsof 14.1, 7.4, or 8.2.

In addition to simply binding CD89, engmeered 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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provi des anti-CD89 anti bodi es conprising: (1) human heavy chai r38 OCITQBER2006
‘regions, a human heavy chain CDRLl region, a human heavy chain CDR2 region,
and a humamo o0p/eedsy4 chai n CDR3 regi on, wherein the human healGTRINOZ/HOEDR3
region is selected 10 fromthe CDR3s of 14.1, 7.4, and 8.2 as shown in
Figures 1 or 3 (or corresponding amno acid resi dues in SEQ ID NGs: 2 or

6); and (2) human light chain framework regions, a human |ight chain CDRL
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a1 ity 181 iyt Hphe? ld%?cﬂkﬂgﬁ 8115 sabiipes ot dir et e Ppeclond
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activities en,u orrbl t t he sane
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of grow h i nhpupifieatdon. phagocytosis and/or killing of cells expressing CD89
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PCT/ US02/.04024 Charsg @tl zati on_of EI ndi n | onal . Ant i li es

of ,Hu an, I\/bn
to CDBY P9 cHAPWBIR FPOLSs RPEG IATs fORRRarARA) PRy SR eaRet simewatinrs |
i nventi on, se:anbierﬁitcredmqum@mcﬂ&acfm aﬁutyeehreniatogmphgmﬂmmelrbyx ELI SA.
! Ina?eg ;?’2' g?g{:ﬁ%ﬂée @’ﬁgfﬂlééﬁtlii&g?au%§ml F1ed PG chh B REREADBPlgel M Crotiter
P electrophoresis and high performance liquid chromatography to ensure purity. The

buffer solution can be exchanged into PBS, and the concentration can be determined
25 by OD,g using 1.43 extinction coefficient. The monoclonal antibodies can be
aliquoted and stored at -80 °C.

To determine if the selected human anti-CD89 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/ml of

35 anti-human Ig overnight at 4°C. After blocking with 5% BSA, the plates are reacted
with 10 pg/ml of irionoclonal antibodies or purified isotype controls, at ambient
temperature for two hours. The wells can then be reacted with either human IgGl or
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- with purified CD89 at 0.25g/m in PBS, and then bl ocked wi th 5% O@CTOBER 2006

serum albumn in PBS. Dilutions of plasma from CD89-i muni zed m ce are
added to egohz/oesdsh and incubated for 1-2 hours at 37C. The gt RSfLE

washed with
Fc-specific
hour at 37C.

PBS/ Tween and then incubated with a goat-anti-human 1gG
gol ycl onal reagent. conj urggt ed 10 to al kal i ne phosphatase for 1
wman elxsrifig allialiae phasphatase-sonjugated prabes.wPlatespxaeveldped aad e

(1 mg/ M), apdalgpad aZRecrifed@owd. 405-650. Preferably, mice which devel op

t he hi ghest
above can al

titers wll be useqd for fusjons. An ELI SA assay as descri bed
so be used IRGTL F%gﬂn?%ﬁﬂat%%&%cﬂ%’%“{oﬁ@a]sﬁ&b%ﬁ itg Jiyecells

reactivity wekfresSibgiherGDES) dloancytbivibtry deirbs ubddatin haypicald bt Adh-TrnsthggVvi di ty

to CD89 vgll

be subgl gnhed and further .ch cterized. cJ one from each
hybr i dome, mﬁ?‘%‘ﬂpllgec{(fgi S fﬁgmf @f%?‘?lyceg# 1RG5 SXBUTBRE 8@&3 J@(‘m“@ﬁ' SA), can
be chosen f ostandkidrgyowthconditions) are ahikedadtk varioteconentraktitais Of nvndcloaal

anti body pu
hybri domas ¢
ant i body pur
before affin
Pi scat a

per f or matice

PRt e . ar rato |
SR DS, Coritink e 0% e S o Bt o
B77(e San bhoursadier mashingsthe calls are rédctedawithi Fhudesceinclabelediamsi

hixhafi 156 AR Bty AR metsanﬁrc%bgzg%géyﬁsg BERNH2Y Qnél:);(ﬂ%; SRR

ectro $%and° hi gh =

NJ) . ted 1 gG b h
REles CHih P RS B A oo e Enta SFing BEhhend sids seafes pioqution

can be excharggite ontsigRR&Glisanch ﬂﬁm&ﬁ@%@ﬁ?fﬁmg@m&@d&eﬁ rﬁﬂ:‘ré‘&cﬂb&ﬁﬂﬂy %e by

0D280 usi ng
al i quoted an

s B oy s68EAQ SR e oy s el iibod | - CoBO

nmonocl onal amxadilydiselescribed dbee andi epamingl by fiesesceacdmivrbsdopsly ThizméBod

bi oti nyl at ed
Conmpetition
bi oti nyl b ed

| : Lad - ' (P ..Rock IL).
154 SOTB bl O  T  ehing
ORdifodensHy Pf theantigen-es can be perfornmed, using CD89

coat ed- ELI SA pl ates as AfgrcD8befnaRdYGs cﬁhsammea&e%drrepr&m\gg{%ﬁan be
er

detected wt
| sotype of p
exanpl e, wel
anti - human |
reacted _wt
contr ol 520 at
reacted with
PCT/ US02/ 040
Pl ates are d
denonstrate

25

30

35

Crfthuhs oY Wtathicfing ok “oaimBits CALsatses run pollswmreonBe

ICD 85 cami bepotpatet and sabjestedatn sbéiuandddetywulfhte (SDS) fblyabryBdnide

SSHEaig ol L R Bl et g
nH%ﬁ‘}Fﬁ se ErbEAngs: ecked withe0 % saquse seman, @ad probed withise be

nnbblohaluntibodiegtd bedtestaf. BuXah@BEMRIRAAE ca¥: B84 Gdfle anti- -

Bl 20 Llo® BRSbiier"tnd v b BROR T ANBI bl e * %

bigmhar(ghent. CrorBclowis) M&Nt i bodies to live cells

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

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

animals, e.g., a transgenic mice, which are capable of expressing human monoclonal
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
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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expressing the CD89, flow cytonmetry can be used. In a typical (POCTOBER 2006
‘non-limting) 5 exanple of a flow cytonetry protocol, cell |ines expressing
CD89 (gr owmounmessssst andard growth conditions) are m xed W tplgrygdon/odtd
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Generate Hunmnmmpml Anti - CD89 Antibodies In yet another aspect, the

i nvention provides tra i Jp [ 8f1s ic mce,
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speci fi ckl | yempogim gwﬁh@mcwmus\fmnﬂg@buanﬂowquhe transgenpe efisral ed
enbodi nent , a’emcrtaﬂﬁgse l&ﬁﬁu;ﬁ@dl meum 8t el ot Ectﬁfate élféﬁcfewﬁﬁaﬁnl:ﬁrﬂ&@l Cn
(HuMab mice hav rTE ISI ng a human heavy chain trans ene and a
li ght chain P%ﬁ‘é‘gaﬁg%%w et Pt copprases PafH% Y FfGHAR

animal s, e. gand/oﬂ'ﬂmhtrchmmgmmogmbuhn ghey thebeeond mﬂmﬂaaeﬂmlbﬂml@eﬁwrl f ied or
enri ched pref@ﬁg{, 82 ram%/ I r

Prefer ag,‘{ﬁ/ g régéglﬁfmm C n%s%&thy'u%:lﬁasﬁ? tPa&sé‘e% V&flﬁgg a?éﬁrggem m ce,
are cap ‘Pre‘i?ﬁ g’nn‘ﬂ‘iﬂf'? RGOSy Seft, F _HBMGMRBM’ amd i bodi es
to CDBY (e. - editioh (1389)0Faud Willisim EQ . RyvenFHessgNL Y9 wHidR id incoesuiided bl 27 3

OCTOBER 2006b y&) Qﬁé064634 PCT/ US02/ 04024 and isotype sw tching. |sotype
swi t chi ng yyoccur y, e.g., classical or non-classical isotype
swi t chi ng. In certain embodiments, the transgenic non-human animals used to

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 C,, 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 is 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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The design of a transgenic non-human ani mal that responds to f&Q@CJiIOBER 2006
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used to produce a transge PRCD
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those that oesdipreferably’sa dﬁid&oiﬁb?aﬂmm RRAVPerE s DGE gitls
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25 eres rearrang 1mmunoo obulm heavy chain within the transgenic non-human
attlma] when exposed to CD89 antigen.

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 signals
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 mousé. Altérnatively,
synthetic regulatory sequences may be incorporated into the transgene, wherein such
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ce?ls 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 «x light chain gene will allelically and isotypically exclude the

35 rearrangement of the endogenous mouse k and lambda chain genes in a significant
fraction of B-cells.
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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 bereadily 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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challenge. These high affinity human sequence antibodies may have binding afﬁr;ities
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 invention, 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 Ig 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 a mouse germline having a

different human Ig transgene. Multiple functional YACs having an expanded V

segment repertoire 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 yeastseqiiénées,

such as sequences required for autonomous replication in yeast; such sequences may
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25  least the K gene) have been knocked out by homologous recombination (or other
method) and I > II > IIT >IV where the endogenous light chain genes have not been
knocked out and must be dominated by allelic exclusion.

ITI. 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  canbe 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

34



havi ng an expanded V segnent repertoire is bred into a nouse g&¥@OTQABER 2006
~having a different human Ig transgene. Miultiple functional YACs having an
expanded \WO92g6#$84 repertoire may be bred into a gernline poTmsokodsei h a
human 1 g transgene (or 35 nultiple human I g transgenes). Although referred
to herein as YA nsgenes, .such transgenes V\/nenlntegrae ipto the
genone may Sl%gg%fﬁ ‘Fga;"n?e:‘é‘ﬂ‘egé%é{‘ a'E@%ﬁPeﬁé'esa“mé’ﬁ@Pl SR §‘é‘7&i‘|}gﬁ‘€£§a¥t&$&ﬂ$ ed

f or aut ononptargetedité CEX8D empiessing amtayuns vells, Serexempks tdra)han&é.th& pr&:bsﬁlfOCT OBER
2006 WO 02/ ﬁﬁﬁzﬁﬁy atd sQn ﬁén {He Gl Lﬁ’ m?de ugtga”&"ﬁ |ae animmune

engi neering , restri | on nd pual
el ect rophore§¢5§>0!3$e ot her suitable method) after replication in yeast in no

| t
onger ngcessary (i :\/Ete r%cggfdg]?él%,r %ICD géasélﬁﬁg%r*]tﬁﬂ 1116]5&&}15%‘&&& 4 1ﬁ1?llurg1%e%§ﬁc

nouse pr ozygot
i nmunogl obul B} éﬁ&%?%@gmsﬁmg@t i598t oneclinst bindingspecificin Sy e9 &mb@@edoadu ng the
human g trarmﬁgleﬁgemhﬁca@dor :p@irge@aanla/g a{asgbtfeﬁﬁbﬁwopa Hubtr kN Bls Xé}ﬁ haVI ng

an expanded V re ert0| re Bot segnent s
present on tﬁgtsg‘%ﬂ? qﬁiﬁtegé"gﬁ‘i“gtoéﬁﬂ?l%d aﬁ?%éékgb‘?ﬂ)’nd
desired by tldueguedtagamst(artmnor mntgendiangbm@idnsﬁd@d &b effediiye@nfifimop UMaN

10" humant T ymaRGi Skl UEble Mk RS HCRER EREBiad RO BB RoR esibierthe
human s equeﬁ@%-tillnﬁmﬁ@gltm loiud Hcchbu R 20y enbispeauiSgantibodymsstwith or Rgthatt
expanded V  (RgsMhé Eféhsfgér YACr o] /1935 0o AP RGN o195 34 Abing

descri bes a referre I ment ransgenlc

i nventi on, st RRRV SO T AN C‘@Jﬁt EGpRAisnecifie antibpdy usadewith of withoti ed
in four cat EQDCSFSOI‘G]NZ CSF thenhy Gmbaqaéyefreﬂ St GPTHEI0) Uﬂﬂnﬁﬂnwwﬁﬁéﬁr‘%

o o Eont LAPIRE e A w?é” Qﬁ%ﬁ%«'ﬁ%ﬁ# ERE i psriieanfiboi ssed with
i munogl obul onwithansG€HE ol GM-CSFahsgpy); Stoakinepdr, Boat 4lj (B00Y) J. dmmmapyed
heavy and anyheRIsNe8d 1138edckiBiHe d gg}gﬂ%&b&&hwgy bERIGRPRED ﬁ{‘m&ﬁ CoR1

Transgeni ¢ ani_nal's “Tont ai ni ng_ rear Fan heavy and’rearra
i mmunogl obul XiHER-2dpeudusnesificaptibpdispusedtwigher withot G—K%ﬁl’s@e(gwbcﬁ ithepy)t he

preferred orded Soﬁdar@aﬁﬂgaﬂ,ﬁ(:eetlaﬁ (280 1)0t lhﬁ#ﬁndl] MetHods 2481113-10Y (W&xefiBinghe

gzgogsnﬁ%@ml ogous recpﬁgﬁﬂp@tlonr&%ﬁ&z 58 gfagwgocﬁs) ,ﬁa m’?ﬁ?’iear‘]@:'((]/mked

where the en odiegpf the mentlg:e nas béased mdle fagwrtypk nhbispetificitorstrdetyust
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Whi ch Bind to CD39
Tumor cells that can be targeted are tumor cells of any type of cancer,

including cancer of breast, ovarian, prostate, testicular, lung, colon, rectum, pancreas,

25  liver, central nervous system, kidney, 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, HER4, CD20,
CD30, MAGE antigens, SART antigens, MUCI 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,
1s described in Casey et al. (1994) J. Immunol. Methods 179:105 and Chester et al.
(1994) Lancet 343:455. An anti-HER2/neu antibody is produced by the cell line
520C9 (Ring et al. 1991 J. Immunol. 28: 915-917). Antibody H425 is 2 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, published PCT
application WO 90/04410, correspending 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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pancreas, 2@elanomas onéhﬂ $lam am‘zon mn@y@s dhat hnmmegastah@a@(V v?eé*lorem,n%
bl ood, and | HORRAO! Hiy! RYe%b Eﬂeﬁcﬁﬁﬂ (@ Jadtad CE R RIS NSY: BHAI6UH64), to other

carci noenbryonl CcC a astrl n releasl Ng peptl rec
antigen, ﬁwuc?frgén%ﬁﬂ‘i @fg 1€ ﬂet% hmmg erjggisie oé%u{ery fo¥ treatment

of a brain tumor W1th the molecules of thls invention is d1rect1y 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 invention 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 is 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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5 hematosus, sclerbderma, vaginitis, proctitis, drug eruptions, leprosy reversal

reactions, erythema nodosum leprosum, autoimmune uveitis, allergic
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 2 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
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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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Effector cells for targeting can be human leukocytes, preferably
macrophages. Other cells include monocytes and other IgA-receptor bearing cells. If
desired, effector cells 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 invention, 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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an i nport ant p@r@mantSrfgrc@sélc TG@fPtQTS-’é téﬁﬁgt @@ﬁﬁa@ Bee:antirephancemens factast or
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been sh to have bact 85?‘ H@Péﬁed“qbtge&’éﬁpﬁ}gf&?ﬁﬂgmg @?‘gm‘ii% Qrfrq'lﬁ? gen
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€.g., growhg i"a%ﬂ{eﬁf&' fe’ofqiﬁl{x&iﬁxﬁ“é %gtah‘?ﬂbfla% g‘é‘@bc& Cs?r%l& ARV A

bi nding agent ng-a tor
di f f erent i at iaBHbedycanay also pppa lighiehaip er hgawah@mﬁw oF anm@%&ﬁgmpment i on
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or ot 1201 o LI Gorpaes iRgued mnk gl Bt Ared ot ke Bty 1™

incorporated by reference

‘While human monoclonal antibodies are preferred, other anubodles
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 Fc, and the equivalent portion of a gene encoding a human

35  Fc constant region is substituted. (see Robinson et «l., International Patent Publication
PCT/US86/02269; Akira, et al., European Patent Application 184,187; Taniguchi, M.,
European Patent Application 171,496; Morrison et al., European Patent Application
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bi ndi ng portion of heregulin. In another preferred .enbodi ment FOCOTROBER 2006
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ot he[) Igﬁ; receptor be?m«@hﬁ?&’g@augb&tiy @Eﬁ&dﬁﬁhs@ﬁﬁrﬁﬁhﬂ{d faclfn rse&&h?%' ng
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but will nl var&’%epe uﬁ’(’;d%sﬁir:e% &ﬁg}, a@ke'fa Sc?“p%‘?lpoggéﬁl‘sf‘f’eé’%eﬁ 20%(@9
will be 39 3bYOrenER lfgéﬁBwWeﬂcmmA&A Plisea0hodsifdiude fsblatihgnt t o obt al n
l'ocal i zat i onmahiphia@in a&rﬂ?éxg?@ésing@ﬁ'@nﬁc@e @E&%&q@@&eﬁlaf?lcbgé(éﬂ b (?y

SIS i on can

ant i body dependent mbalﬁﬁgﬁ 5% m ni

al so vary. IHRPRGEP Wjgna ‘E)Fegf‘}#’élffé?ﬁb%t le%ﬁésenefnbewm lltghecham:al i zati on
of a tunor, lSdﬂﬁ'cestchsgeh ﬁ}icleifcfa@i?d &€ well Iknswa sy kﬁbs@%kﬁlémxﬂﬂﬁtﬁﬁq for N

i nt ravenQus o rect int sites I rec y
into thelgger%/t 0 e%lm%?’a 7?‘&aﬁnﬁd énﬁfmcﬁ%ﬁbﬁf& %@E’B&%B@““mg Xbrdoms

and nul ti spethe yecombinant DA olﬁccidh'fg theroleinterioantibody, ot flagment thérbm;leaxﬁhEﬁl rd

bi ndi ng specpd élGhéd’mtd 551 %?tﬁ' %E%*Qg%éﬁﬂﬁon Jedfor! Igluftgblglhﬂgxa]ﬁg:e(\?\lgﬁ ol l CI Ly Is

an anti - enhancenent to a

surface pr oqlﬁ’i‘?qvﬁb’ob‘?/ﬁfedp‘ﬁ:dc@bt &PB)ﬁubStﬁeﬁqn/Ut% Patent 61235 589; Jonex Gaé d98she

i Mune r espaNstereliR1a5502-625; Vérbotyan@ehl. 1848 Scidhe 239015342 BRPPERIFEBL off PREEOT

portion“gcany b -an Fq%%@g 406Bunct i onal anti body fragrrent or a ligand that
binds to a gi'ven no antigen or a receptor, and thereby
%ﬂRSeCf

results in an enhancemdkofshe ffa&@mqulatthhmalmamﬁbq@'mdpbereplmdm&ﬂair
the Fc receplet agi’ xﬁ&i%n&ﬁh&nﬁﬁ'bﬁﬂ@& onl{Somée s Fhe%ﬁﬂgﬁﬁ@q&}r A8 With

portion” can bi n E)[Rsr;c r or atarget cell anti ternatlvely,

the anti ‘&‘H’&M EBsanlpBressR f@arﬁpls%@letrwnawr eﬁ@‘ reqyired fer

di fferent frhmdmgwfdm]nﬂryammdamibﬁﬂytdtheﬁ‘biéde fd second bl ndi ng

specificisties. bind. F nt i enhanc t f.actor rtjon can

bind a czly?totoxm T- cel %El(ai)ﬁ H%@gliﬁm d b3 eg‘g lﬁ%h Céf%e CAM 1

or ot her i mvgplaciag|at leasta pmtzlgalon’s GDR afia hummastdmbdynmﬂneCDR derived from a
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 Immunoglobulzn G on Human Mononuclear
Phagocyres.

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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response agai nst the target cell). 20 In one enbodi nent, the bixPETOBER:2006
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at | east wweozodschody, or an anti body fragnent thereof, ineCnaiSoz040®1 .,
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184, 187; iq)'anl guc "'"] %%g%% %xﬁéawogﬁegnt{y % n[gc'cﬁ? tﬁieg% (f/fﬂpch%f

al ., Eur opeamvlthait @mtanmgmancm to lt&r@smi@@em%nnﬂ\mlﬂﬂ’e,&mw or

PCT/ US02/ 040 er, |-

86/ 01533: m%ﬁ‘ﬁﬁfﬁﬂ aTnd%Hg I S&ﬁéﬁom ‘5 %%lpg%f%@a%ﬁfdﬁ “I“%?hbﬂ? S g
Eur opean Pat hthedisnerifigiang @@ES’%@ mglecplerhag gt lgpst ong 3!9W1§%1Pélﬁg gegion

240: 1041- 104 8pecifi¢ for SD S and(thif kaﬂ!&ﬁcﬁﬁeﬁf&@t@rﬁﬂéﬁon'—'u et al., 1987, J.

| munol ., 139: 3521- 3526 Sun 218;  Ni shinmura et
al ., 1987 Canc. Res. If%@én é? “’g’f"“ﬁf ?gﬁ%ﬂl’fﬁ%&}%’e@‘i‘& 9?%’%49
and Shaw et nmde usfng&ﬂc;mﬂ:al tdahﬂaqﬁ‘m‘(sme EnEL M.8rahd 6Ball B3] ) Phdve Neakii Aedd C
anti body cang u " t.he, F
vari abl e regi gﬁ‘j %g ot %5%?“%\%3?%?%%&??3@%% ? taiea&wg?
equi val ent séqm@@@?@mtﬂ?hmqm vari abl e regi ons. General reviews of
gu mani zed éo 38'2 rrer2 |0 c anp a:badlae,&nqm‘exffv m&rgglgs@cﬂd)ﬂhble%ﬁl&s oBthelp 2reseﬁ985

Ci ence 1 1207 et. a gques.4:214. T

ret hods Thei HasarEs i Frireraia by shhdprne ¢ Rea Rl Bie et coe
sequences t hanh-émgfdallalnd apti-GJa89 bimding specifiodiesnshigmpethodaknain i the gito ns
fromat |eastng aesc%e@nmé\exarﬁlsleg Eﬂﬂﬁd&ﬂ?&r&n FOPHI: e, ¥hcl? Bﬁ.lalﬂgkf%ah ifpcl d

are well known to those skil he art 5 exa

obt ai ned frofRf ﬁESblSPo?ﬁlﬁ&r?PFU@PFRﬂQﬁ%mQWPPGd‘G? bE) gé‘éﬁié‘ieﬂ QeWQiFXYoBé\#ﬁhen The

r ﬁc onbi nant  bifjugae@ et oxe drivthes.h Wik the BiHdinpOghecifieitiel ARgFBing dijephdes, 2N
t hen

25  variety of coupling or cross-linking agents can be used for covalent conjugation.
Examples of cross-linking agents include protein A, carbodiimide, N-succinimidyl-S-
acetyl-thioacetate (SATA), 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB), o-
phenylenedimaleimide (0PDM), N-succinimidyl-3-(2-pyridyldithio)propionate
(SPDP), and sulfosuccinimidyl 4-(N-maleimidomethyl) cyclohaxane-1-carboxylate

30 (sulfo-SMCC) (see e.g., Karpovsky er al. (1984) J. Exp. Med. 160:1686; Liu, MA et
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).



be cloned into an appropriate expression vector. Suitable humard @E€TOBER 2006
-antibodies can alternatively be produced by' CDR substitution U S. Patent

5, 225, 539; Whonds4ext al . 1986 Nature 321:552-525; Ver hoeyan petrredoz/04d3$8

Sci ence 239:1534; and Beidler et al 1988 .20 J. Imunol. 141:4053-4060.
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particul ar, pingiechaie bispesific 2ntibodys 4 sidgle ehaincbispeaificmolacilel compsising ohé ons i n
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regi ?_n can bee @ﬁ&ﬂ@ﬁlﬁn\ﬂc{l&gﬂdg%ﬁ%&%ﬁn@ﬁké’tﬁt 1&@%@ dirigle éhEﬁ: ﬁgfetﬁﬁl%gondi ng
ositionscin se_ant.i . ,Such Supstitutions are _known to I nprove
Bi ndi ng i? ﬁ‘%%ﬁﬂ@%’a Pé‘?&aﬁﬂéﬁf’éedf%ﬁfm%cl m@%@%m%&wlm%fpamlﬁn
Ant i bodi es i ®J.8hPatentdNumberss, 260,203 ; HaS.Pates Numalste §,4586030] U, Patens Nibet ut ed
are referredgt [ .l ' i ere ' j.es. The
termnodifie ’ga%%pﬁ)sgd@y'sﬁlgagagg%%esh%dﬁqg%z F%'{@fgﬁg%{npﬁr dﬁﬁ;fg,k BSSQ%S as
nonocl onal aRetebiiugber Sit7aT86c UshitRatrst Nanbea A 18658 128 PatenttNoumbezs whi ch

have been m5disBi498; byd UeS.Patent Bluftibein§ 48288819, or substituting portions of
t he antibody. For 10 exg,

l e n_.,ant i hody .can be nmodified by deleting the
const ant %r egion and re p’lnaa’éll%oﬁet bispge {i}% %’dcrﬂﬂlﬁgﬁ?ffnﬁ)‘i‘ @Q’CB&Cﬁ\éh&‘F“FBeqlﬁE rease
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region specil SR I0EN8%Y 2 Fach pf Bigierassays gererally defects thequessnce ofprotedm:

antibody complexes of particular interest by employing a labeled reagent (e.g., an

25  antibody) specific for the complex of interest. For example, the FcR-antibody
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 used 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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15 Bispecific and nultispecific nolecules of the present inventl QCTQBRER2006
"made using chem cal techniques (see e.g., DD M Kranz et al. (1981) Prot.
Nat | . AcalvO &964634SA 78: 5807), "pol ydoma" techni ques (See UPST/USAY/eé44e4
4,474,893, to Reading), or reconbi nant DNA techniques. In particular,
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1984) Jin EX X Al d S
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Pierce 35 CH Il resyls in immunqpreciptationad dess\REP Ry Wil B4
PCT/ US02/ 040 214t1BNalgl’th:§ﬂm the aiskeniee 6me¢1éarﬁ1gt ISiﬁul&ﬂ? paulemi:g @th(tBe &mboay\/@f

h b | fhyd di
the G e nite @Y sucblétatifh im SRRl pm o Tock proteih it 1ok Hianid el
preferred e nbbf&n%ﬂﬁ pre¢ieaing. Qther teeyyiforshowimgthiaf the dame antgemisrecugnized by
f .
nunber of sulf Q%%&#yb‘?ﬁ%hg Bl 5md%§$)@ﬂhaﬂ Wer@d}eo%thé IdVen QB%ERd § Ja.{'égﬁ{okﬁﬁn

Al ternativel eciticitlies cah
vector and ei}?raé’%slé@ éﬁ’@naﬁé%gpgahﬁﬁ eemeclenadpe. E@b?n@équsﬁmﬁméiﬂHGdol s
part i cuI ar | yusaszedmbinatdy prodbeeddCBBL cirfposticizdheredf, bs pellsitians forrdda ekpresss a .

nd x Fab fusion protein. A
b| speC| frc 262)8@ tF%lg%wgcn%Fn%()ﬂq t}ﬁ 95%&)%9,[ he invention, e.g., a
bi speci fic nol ecul e caiﬁnmeembqadtgne@t @n‘aqulmfetbmré'enbmﬂuagla@ pm,,ngprtesmhal n
bi speci fic aptipedelltbypdffethdt &h@%e&kl&%ﬁb&&fhﬂi@ 186 Y eﬁf&mb't E¥ectiie

ST i i R ) O SN A o
mul tispeci fi entigencinding repton spesific foe CHI8OGNE oab antigenhiadink @6gioh taTRy efitpRr | Se
at | easty§ Wo 3 'aqgllggt &naCaH u;H?chg %Hgfocytosm of the target cell. In fact, it has been shown
that a heteroantibody of My 43 (a mouse anti-CD89 antibody) linked to anti-
erythrocyte F(ab)'2 mediates erythrocyte phagocytosis by monocytes.
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 pl of the
30 F(ab)-Ig conjﬁgates at concentrations previously determined to give maximal rosette
formation. Heteroantibody-coated OFE are washed, adjusted to 4 x 107 cells)m], 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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15 Methods for preparing bi- and nultspecific nolecul es are deskOUORQABER 2006
-exanple in U S Patent -Nunber 5,260,203; U S. Patent Nunber 5,455, 030;

U S. Pat etwoMembsss 4,881, 175; U S. Patent Nunmber 5,132, 405pcynfzer/Babent
Nunber 5,091,513; U S. Patent Nunber 5,476,786; U S. Patent Nunber

5,013, 653; U,S. Patent Nunber 5,255,498, and U. S. Patent Nunber 5, 482, 858.
20 Bi ndi ng oftuplicates ?ﬁ%c?h#&?clﬁtﬁélsmbﬁ Qp@élﬁﬂd@srﬁbﬂ parogndage af qe}iecmntapmgl fic
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Alternatively, _the co%%%dg%reogﬁ%g%sﬁf agrhfe&#é 7S] Hasgﬂép S€ or\}%F?lgft‘?P -oft
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are not bounaggﬁ.)l (@a& g’ ﬁ( 5%@%&&%8'5' 4 g?{ﬁsﬁ pggglg@rfgggglriée? ant i body

of the inven g‘ﬁ gogl FRIY WY PeeRe ?‘z gd\in reremipe § MJIECNaad(ls as

| gA. Conpet i mgbnnltiarst ngrtefepieyiothrinse ¢ $iptha). "Ehasdlishat be @pch 6bn virtolthe

i ndi cat e wheplagk 604 Hnﬁﬁé‘d"ﬁtsi 0b %‘(%&{H e e @%M%Pfsl%ﬁhﬁﬁﬂ difded to

experi ts can.be 10 toretry_ experinments, 'ind

i rmrunof 14¥or RSERYEConte °QEEF%1°11§ Asieptedst ABPi30 min, threpontengsicanrhe t he
anti body shaueimbviedyapradben) fid te Superidtgfitead X550 En irba Myhateckol ecul ar

'Voate navi g rEaiEe R Teh ST ¥&p fat o of T ess prot ei n
with the antibody thaBuspensibesupeseride asshy parebé performmed aSifolldws. | @ells can be
precl earing Welibhtdd'witBMAB QW @%or 45 minutes, then washed in KRH, resuspended in KRH
25  containing 1 mM KCN and 1 mg/ml horse heart ferricytochrome c (Sigma), and
incubation at 37° C initiated. PMA (Sigma) can be added to positive controls at the
concentrations indicated. After 30 minutes, the samples can be removed, spun down,

and the supematant read at 550 nm in a Dynatech spectrophotometer (Dynatech Labs).

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, ernetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
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qh@ 2&‘8“ cels?ég ar ev?cgﬁ)ﬁ?t oSl m%dclgr%gER 2006

cytospin pre arat ns t
WO 02/ 064%34bisdegi wpmzan ﬁmre&fr@leéy 15RaS to b sepstaned as Limatgd tg,glassical

quantified ashdrhicaltRérapeuitiaggents. Fok bfangsetthe amggnoletyemey bearpeote:ﬁ@est ed
eryt hrocyt e( allve F}?a lrhgﬁqeofoclst on

l-b-

S red a er.s.an
L nees on S BovathRie HosiesSiie Aes e ol PRI shith B8
t he ef f ect or exahple, aaenzFmaeticaliyl astive toximor aclmwﬁagmetntlwcrd& §uchras s, ricin
anti - CD89 anil, Behibmbhi0aRkSkiR Sitiphth&ih toRin; & PRAEMSUEE adRintd} ;kyroms factor

i vat oAl ot {qt ST o ésllgaéaﬁpan%fag%hgﬁaﬁg 36 eyl Smpianes. " °
perfornmed asidteldulins] (‘HLaY")Matdrlzakin-2NETIL-2PYGiteddvksn 6 (t’:Il]iJ—G 'Or graphlacys ( Fal con
et 0 Sy AR SR RRCSHS) BB E e b,
MO) at 100 gfaﬁtoru(rﬁfﬁﬁ")mrt%hergpwﬂaiamgﬁ dr y, glutar adehyde (2% Sigma) can
o pided & | e o Tgan ORI il f Bitcgs s
and i ncu%solt eavr%;tknown see, e.g., %mon gt th Nflonoclonaci Annobor&ws%ror lI.gm-unotarm'ztmg %E%
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et
al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug
Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson e al. (eds.), pp. 623-53
(Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In
30  Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And
Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer
Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et
al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The Preparation And
35  Cytotoxic Properties Of Anubody-Toxm Conjugates”, Immunol. Rev., 62:119-58

(1982).
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anbi ent tenperature for 2 hours. The wells can then be washed 3 OCTGBER 2006
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| omust i rably, ‘@F‘H‘E?slﬁﬁ‘&ﬁblfefor HE@YPF@% Hmam%ﬁlﬂnfaﬁuhcﬂltﬂneous,

st rept ozot oc pmz;entemlt qm(ﬂlolil efidesnd aatrﬁmsﬁhtfdﬂ eHN d&ﬁo@bﬁ’hﬁﬁ%ﬂ (1) (DDbP)

| at f d d
Goxor ubi of ry DRAAGH Gp Gl of e R acte oRePv. Vo- 2ROy CI )
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can be g)nj gm ed 1 I ol sot ope, I oac
cyt ot oxi p
A "pharmaceutically 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., er al. (1977) J. Pharm. Sci. 66:1-19).
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, sulfuric, 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 include
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'-
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conposi tion, dﬂmit aPhamgacetécally agcepebhy dinientinclhdé suling andrqataisduffer

ant i bodi es, abid gﬁ?bgngggl]ﬁgg to%ﬂgpﬁégﬁ_ng @%E&%%agﬁ‘ﬂﬁ&’s as

1l a
present.i nve | on, rmaceutica TV y accept abl e

carrier.2qQ n sopeatiens iposamesdiSteisn etehé198ébrfp?8efrpwaﬁenq héLdHe a conbination
of multiple (e.g., two mardiweaﬁcdnsqbaspﬁbwwﬁars 1ﬁﬂhd@§@h&?a Eous soluuons or

t bi ndi t { ef e th
e R 8o o BGOSR I

a distinct, sqﬂuﬂexmedreh!;pmhmpl Thpeaseaif sﬁﬂeﬁcdm&nﬂmgcntefmpimdnmmpaﬂyheuve

,-

COMoS! {1 o0, SPBELER 3RSy h o 60 BIAR HPle ) SRSEI I B pase 1
25 mcompat1b1e with the actwe compound use thereof in the pharmaceutical

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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wil | premt% éf}' Ze sk | art] san of
adni n| s At | SRt CRCR @ eﬁsﬁewefl GEapEyiof éemfeefmmosmdml@umd toe
conpounds ¢ apnoﬂacqlmhe ﬁasmad tharaﬂseuua leffeetris alkfb%iaﬂﬁﬂn:vhﬂpﬂa@;r&fdue{d%aﬁﬁﬂ&%&ﬁ gi
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5"~ compounding such an active compound for treaunent of sensitivity in individuals.
Examples of pharmaceutically-acceptable antioxidants include: 6))
water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium
bisulfate, sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble
antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated
30  hydroxytoluene (BHT), lecithin, propyl gallate, alpha-tocopherol, and the like; and 3)
metal chelating agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA),
sorbitol, tartaric acid, phosphoric acid, and the like.

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 conveniently 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 carrier
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pol yet hyl eney&%%%?n% t_hgptﬁﬂk)g)gl,%reg’nag ?ﬁli tab{ﬁg%n?xt ur es thereo?. pThe
proper fI18i diWhich gy bsgeamirsd ai ned, for exanple, by the use of a coating
such as lecithin, by thghe ispereateeal admiristeationt) ahd ¢adrmmidteretl parehtellyh

the case of dispetrsion and b he e. Sur nt I . cases, it
will: be pr ofasPed By Iflﬁa&sﬁ%%&elssﬂgg‘gl}ﬂng;uéaaéﬁto@?&_or %%earrarpp@%lsc%gar s,
pol yal cohol s asindhistratioma msuallyl by isgection.cind intludesd mithouhlimitataen, infravieous,
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an appropriate solvent w one or _a conbi lon . I ngredi ents nmer at ed
above, as recunplened inghe pharmasgutinebeampositians of thecinyentian inelugn watenstaangl| v,
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esters, such as ethyl oleate. Proper fluidity can be maintained, 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
35 .addition, prolonged absorption of the injectable pharmaceutical form may be brought
about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.
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conveni ﬁgesenttﬁqh% ni.t e orm an e prepared by any
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whi ch can becansiitiom generak leatth and prier mé8ical KTHERHRNE PAtent WANGHeRR A6 like

PCT/ US02/ 040?&1&&?%{1'1@15%%8% g&g [ ngI e dosage formw || vary dependi ng
upon the subject being trea articular node of adm nistration.

The anobunt of active i AgPks ;cemormrmrm a‘begothnekhllvmttheatcmzreaﬁIy

material to Wt@l@Mﬁ@aﬁdﬁte@&E&ﬂééﬂG&ufe%ﬁﬂlﬂ‘ﬁbfthe Eh agg?ﬁlg}{?sﬁ Ou;mf)f of

one. hundPed, FEPTEAfor SRRPIS Ty s r?v%%&aﬁ%mgéw dseohfd cent to
about ni net yecrmpmmﬂe of tretinvdnt@ntemioydddn &H siatmadutitrcdkipssiion s rbayt 0.1
per lower than that required in order to achieve the desired therapeutic effect and gradually
increase the dosage until the desired effect is achieved. In general, a suitable daily
dose of a compositions of the invention will be that amount of the compound which is
30  the lowest dose effective to produce a therapeutic effect. Such an effective dose will
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 unit dosage forms. While it is possible for a compound of the present

[
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3 d.ab
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50 3 CCTOBER 3006 m\é%&ﬁw £68p6 G gl;f h’ﬁ%{q&{&ﬁ%ﬂu&yéﬂ% 13@9 me&ea)d el cat BE

present invention are.adm nis ar maceutica hupehns
ani mal s, t heyforanlaisd. fargxampleoindipgsomes. aFOfﬁﬁﬁtP%Fc‘g anufpcturing, BROsOMmSH, see,

containing, fog, @SifH%Itéhts 593310 5939/455’48(§m13399eﬁermé Mposo(ihel? n'ﬁ@ &M@nsef

active | Qgr edén%ngr nllcg'e (ﬁ(l)oqte)tkegavghl ) are selectlve?y %ranns%%%lé& 1n(io spé/c1§c ceEiPs or organs

thus enhance targeied drug delivery (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) Biochem. Biophys. Res.
Commun. 153:1038); antibodies (P.G. Bloeman et 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 (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also K.
Keéinanen; M.L. Laukkanen (1994) FEBS Lett. 346:123; J.J. Killion; I.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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25  composition. Long-term absorption 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  diagpostic and therapeutic utilities. For example, these molecules can be administered

to cells in culture, e.g. in vitro or ex vivo, 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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eliminating unwanted cells, i.e., target cells or antigen in a subject mcludes 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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Suitable methods of administering 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. et 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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molecu ention can also be admmlstered 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., 2 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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Example 1 Generation of Transgenic (Cmu targeted) Mice for the Production of
Fully Human Monoclonal Antibodies to CD89

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 ez al. Cell 22: 187, 1980). This genomic fragment was
" 35  subcloned into the Xhol/EcoRI sites of the plasmid pICEMISH (Marsh et al; Gene 32,
481-485, 1984). The heavy chain sequences included in pfCEmu éxtend downstream
of the EcoRI site located just 3' of the mu intronic enhancer, to the Xhol site located
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25  site, as described by Tybulewicz et 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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det ect abl e [,.detecti sal
detectable 2 15155:&36&&1!&1%%88%0*1%0{19 réc%%:on{da‘?'ﬁ}l} r%eneggﬁémg t&gsve 8’ étgl
The presdéht PHIESHIPDFASSElteqontainya Speleie) HEH %Gﬂlﬁaﬁd)l’lﬁdlm@sw;t&mmlees
whi ch shoul d sél@éné@l%}c%l&ﬁé’rﬁ ®btasallyis 16k llafyéﬂ ﬂa'en;ge kﬁ ky eP%H%ﬂ{hEatﬂfe Gl

figures and referenc pate ts a ent a |cat|ons

cited thr ougﬁ%‘f’ QEUS TR F‘E’%‘PP&B e °€'Rg %E%ﬁef ¢ ﬂ’éﬁr‘ﬁ‘éﬁm igested with
reference. 2theEtyiRicEBgllEBatKi] sdIERIas atdfifyrthaf thd vactsgRMeEate CRYmbRIgees1gd)

Mce for thejipqeighl He OﬁVheE%&bﬂdm w}xogﬂc}héﬁ &5’@ Sie %ﬁltdtt?%e%%\ 30

Construc ‘}’on of a eting vector T asm mJu con

EcoRl / Xh ffléggﬁ'éﬁt“'lt# S o EcoRy produgs éﬁaF#SPééée?; 73panthihf kbhe nu
gene, that wasspedtively)erheteas hetprBitnbé 6F zgﬁamgm@mul ARRAS et b Bagmyntt Mar cu

et al. Cell %27 6]68 ahd :}2 %ng re-ggéc%vgl%'nm k! posx%%g rTFones Mected by the Spel digest
showed the expected Bgll, BstX1, and EcoRlI restriction fragments diagnostic of
insertion of the neo cassette into the Cmul exon.

25

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  J. 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
(i.e. low percentage of agouti pigmentation) but clone 264 produced high percentage
male chimeras. These chimeras were bred with C57BL/6] females and agouti
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. 35 subcloned into the Xhol/EcoRl sites of the plasnid pl CEM 9H Y O&EOBER 2006
-al; Gene 32, 481-48.5, 1984). The heavy chai n sequences included in pl CEnu
ext end dowwtr/eces4 of the ECoRl site |ocated just 3' of thepowusod/s4084 C
enhancer, to the Xhol site Iocat ed 57 3 OCTOBER 2006 WD 02/ 064634 :
PCT/ US02/ 042}%@ nggrom mat eﬂ% 51,% downstregm of the Iast t ransnenbr ane exon
of the mu gdVESPIng VRIS generatdindicatyro rﬁ? Hine dpnsmaisaion of g hcelbgenpmen

del eted by [Sitscongs for the ta@gﬂt&d mu gefe Was gatied @u‘t/ 652 S@ﬁth‘éﬁﬁblﬁpﬁﬁl}fsié?df BEIRS

(o Tove, 5 A R B L b AL LAt

CA). This plAproximaelyeito ef<therageutﬁ offspﬂﬂysholvlreﬂdﬂh;tbmlmﬂg Boli dumdiof 7.7 kb

appr oxi mgt el ﬁﬂ]tl! t t d Wi t.hi Cul.. The
resul ti gg pllésaén ﬁgn%ﬂ%‘f | gest 5 &1?%?%§Wb % glﬁtg gﬁﬁ%iﬁﬂﬂfi}orhoﬁb
Smal / Xbal f rthgteegeted mangemeCEnu, ext endi ng fromthe Smal sitein Cmul 3' to
the Xbal site located just downstream of the last Cru exon, was inserted.

The resulting 10 pI?smd PTARL, was |linearized at the Smal site, and a neo
expr essi on ﬁa@w apice for, functionabmaativation; ofiman genet he neo gene under
the transcriptional combﬁ@{elﬁinetxbﬁemmms&mﬁmwéﬂé‘o%éaaée@aelimamﬂml c)

prom)ter (XbaI/Ta ra et e 6 -74) and
cont ai nilfg- ALY %dd'lﬂ?% °§?‘\Dcﬁ?n§ﬂat‘§°’eﬁé%1ﬂllp%qﬁ%ﬂ”?§ e%r"& WP“SQBoer et
al . (1990) &omﬂzggbwforﬂmﬁimmtaﬁomaﬂﬂelﬁﬁamvﬁésl&awshﬁhte régstonlds 200t ai ned

1163) 11 om RrufoRfiltniSitt Ml kit Rh 1 8 (o) e grent
and subcl orfauragowi peming-enti denerdtede Senun y@EBENbTdhed fFymtthesg animals at thEGEM 7
(KJI). The nge ¢asi6hhonkassG4e b? gmmm &%E%ééﬁéﬂuﬁﬂe @F\@tRE %#as "

di gestlo% b unt ended and S |nto Site
pTARI W‘?G 8 ?é(t? typang efithe four The

resul ting plmﬁmdbyﬁodﬂmﬁ@wtmﬂymbbDNﬁb&ohx ta@!f‘tsio 1&65 geRtid¥andi I US

th di Ki tt te f h t .of ES
cl'ones. bear ITGRREAGPESAEESPEL Arishe B Dkt Spfsng e
(1988) Nat uraeA7336p EgdRl/SaR fragiment (bidd detmensiated tat ﬂmfamimas@dnhlrfgﬂ tsequences
of the tk geng é@&é&ﬁﬁi%@d*ﬂk&k)&ﬁ%&@%aﬂél@@?ﬁﬁrheﬁ cmhmqges%}é@gq,gn 25

site, des ew.c (1991) » 1153

resultlﬁgﬁ F}{f"?/‘g %lrefec'g‘ﬁé?‘ﬂsm& Wamh&ﬁﬂ goystortbe JHD31ch of
honol ogy to mhnﬁozlndmplayahﬂd typedevels afivdnims IgleThepseathtd dergmiahiteititat the Omant nu
gene into . ' d ression cassette in the unique
Smal site %%&??}%ﬁs&%b@ggﬁ&o%@pﬁ%%@% ng vector was linearized with
Pvul, which cuts within plasmd sequences, prior 30 to electroporation

into ES cel I'pABf.}Enleratlon and anal ysi s of target ed ES cells AB-1 ES cells
(McMahon, A P—and Bradtey 5 \1f1:10) Cett—62 71073

Mouse Serum Ig H chain genotype
(micrograms/ml)

42 <0.002 CMD/JHD

43 196 ' +/JHD

44 <0.002 CMD/JHD

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 carrying both the
CMD and JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation
(+JHD), for wild type (129Sv x C57BL/6J)F1 mice (+/+), and for B cell deficient
mice homozygous for the JHD mutation (JHD/JHD).
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1085) were grown on mitotically inactive SNL76/7 cell feeder | 3/OCGIQBERR006
-essentially 35 as described (Robertson, E. J. (1987) in Teratocarcihonas

and Enbryomo®2/pésssa Cel | s:  a Practical Approach (E. J. Robepls ﬁ{’m/ﬁ’&z)
Oxford: IRL Press, p. 71-112). The linearized CVD targeting vec or wa

el ectroporated into AB-1 cells by the nethods 58 3 OCTOBER 2006 WD
021064634 PCT/ US02/ 04024 descri bed Hasty et al. (Hasty, P. R et al. (1991)

Nat ure 350: 2Bgadpfe2 Eeasidtmmedm g hes
at a density of 1ﬁ2 x 106 cells 0PMn§ éziﬁl’:@%xgt?iﬁéﬁ d %‘%8' m'ﬂh’s
m crograms/ni of active con‘S%H@ M%Hﬂf Q’!aAt‘}"(t@’”}?'ef@ Cmsﬂfvere added to the

medi um and drug resistant clones were allowed to devel op over 8-9 days. 5
Cl ones » | ed d| VI ded| nto two portions, and further
expanded. ert f#5% each clone were then frozen and
the other half anal yzeaht&ICOth'mllsggmmwas gmrdlemhy‘zcamdaﬁbﬂveﬁmewe%%seﬁnd

target sequegGasC) @ﬁep&'dsuggmr FALINGE. @40091 PO B8R 10 Bhert of pVt6. o

hybri di zati g s isofa
(Laird, P. heplagmid PY&@mcqmtmg@ﬂ@sdembdébﬂew 19 : 4293). lIsolated

enom ¢ DNA was di gest ment ,

grobe A fpeeyEly I é}%)l%"‘%\? P B/ SAFDNA Saghiel, bolnfrith geﬂ%._\j\%eg‘%‘&%‘%%‘g

i ntronic enﬁg gw #heenejog %rcwthﬂ@reﬁmamlwé @fé?@@nkmgaﬂ@ﬂ(b(MZSpel

}‘ r agme \r;\}q f L oﬂarﬂding gwﬂo@knt:yaﬁmhecw&s sm;bn%d%tawlgmlﬁ;d%e@tdf%tsm@ @Prﬁfn?ga a( o

ocus whic ous I.ng_vec

neo 15 expreém on ca set%e(sl ié‘i%@glp %§%¥32§t37%5¥§@3 DI FI AU

resi stant clBageentsenmapnsng the géoulibehuméd VHSaSB(DE73) géhcdb@éihﬁwadl the 7.6

kb Spel ban pﬁgh f the nu | ocus. These

3 cl 8nes we?a%i 1;h%%edrhyg kgégtshg %9&?}12‘( Ceéngt;ﬂrreswéqé]qmmé%f%uen%?n&'aﬁcoRl to

verify tiat "Eﬂ%e atq the HB%—"’Q@ ReAS derung vector pTRI ft (Teylen ety@dn92)\hen

hybri di zed ViNtdleirAdiés Res. SOUSW m@)%sgeﬁérat@ﬂlélpfal‘tﬂﬁi %fzg‘ %évggﬁﬁﬁg with

Bgl, BstXl, E oduc ts of. 15.

rgs pectS i vel y‘?ect %?135% ﬂ’é‘ L{eﬂgg? was qiges W%O%VW:@SCI h&?tééma%l by

fragments ofl0kb EcoIBVBioamHHDMA Frafginent; esppriding te\gerrAlihe Burﬁ@ﬁ VH3VES @

SR dﬁet%er%ﬂ?ﬁ pro ?4%%fgxmﬁmgfa§ghe neo ca egtggﬁ&%o t he
SS

restrictj,on a mantfl}dla nost IC I nsertion

Cmul  ex Mi1h4RRAE wastdigested witlyBawmIHiSelltahd ce
target ed ES lagmnhmswnpuﬁﬂemaaimms%ﬂélnseeﬁ gmﬂ mﬁresmviﬁ% lahfed and
I ag

(1987) in ?2#"’935‘?%@%3%.9?@2?1%@%‘?% b Pl St Sor onch.
(E. 30 J. AM8riKon, ed.) Oxford: IRL Press, p. 113-151). Injected
bl astocysts were tr anSAedeB%a]hQ@w%%é V- PSR BRORAN o SIRLE S, 1 ©
gener at 95° hi tHE o{h er two Q’ genes. This clone, designated pVx6, was then digested with NotI and
the purified 26 kb insert coinjected--together with the punﬁed 80 kb Notl insert of
pHC2 at a 1:1 molar ratio--into the pronuclei of one-half day (C57BL/6] x DBA/2))F2
embryos as described by Hogan ef al. (B. Hogan e 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 (HC012)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 et al. 1996, Nature
Biotechnology 14: 845-851). The resulting mice express human immunoglobulin

-‘

61



. representing a mxture of cells derived fromthe input ES cel | s3@QTOBER 2006
.host bl astocyst. The extent of ES cell contribution to the chinmera can be

visual Iy ggbighRkfRds Py the anount of agouti coat col orati onpcgaideYffdfrom
the ES cell |IE}I26, on the black 35 C57BL/6J background. C ones 272 ané 408

produced only |l ow percentage chinmeras (i. e. |ow percentage of agouti

pi gment ati o n%ewml@npa hight gbeiydiyansgenes gha packgaonndhomoryigous fordisraptionfifese
chi meras wer ¢,dfdeMdub nforéShi A dgnabesiandnagadti 59 3 OCTOBER 2006 WO
02/ 064634 PC% U802%04024 offspéi\’i%'ng \Aekgéé%ﬁer at ed,1 i ndi cative of gernline
transm ssion of the ES cell genone. Screening for the targeted nmu gene was

carried out Wkanflé BeProdh&ionrePHMAiah Mbnsdbhaldh 8§66 dids b Hisptifididgainst
bi opsi es (as descri bed above for anal ysi épg ES cel|l DNA). proxi mately

50% of t agouti offspring showed a hyb zing Bali band of 7.7 kb 5 in
addition to the wild type band of 15.7 kb, denonstrating a gernmine

transm ssion of the t et ed ne. al ysi f transgenic .mce for
functional inactivati oﬁi‘g?%%@@%ﬁ“&?@f%ﬁ%ﬂ@@k?&%%? g?xﬁeéaﬁeﬂ?grt i on of

t he neo cassénnrnizmmHCQI2 hiws wilOrecombinantasioduble B 39gmitigen.y chai n gene, a
cl one 264 chinmera was Hnm']- f@’iﬁ‘tﬂa?lgﬁ F]fﬁ;q-&%ﬁr,‘]t{—{- D, Lon,
whi ch inactivates heavgfl? al niagk%(rfggg?%ﬁeg@ a resu ot e elifgﬁ%a?‘gkﬁg JH
gene segh@nt smudsibed inCompleteiigouyd’s Aditvant, follnwely wBBnore romunizaiensiin

of f spring welgedigilee Frathd’ SREMTRnNice Hed RRuhized 19 Dowadks By iﬁtrﬁﬁer&ﬁb%l

age of 1 nonth and assayed by ELISA for the presence of nuriné Ig Two of
the 15 four AWFEHng were conpletely |acking I gM (see Table 1). Genotyping
gf thle fgur ani mal s bylehalayhefter the Gihalifh mﬁizagioﬁfﬂial‘ﬂ%n{aimgﬂaiﬂ-cmsemérgs
y.Bgl | digegtion, an I dizat i.0n [ A Fiqur .. an y
Stul di gesti STESAHER it YIS AL R Ryied BeiBh g%cﬁg‘égﬁ?ﬁl%fed%r“i%%‘ﬁt‘g“

(i bid.) tenolaat-eD89 IgGaesponse)amiredV doosted Withai3| ng antigenap theee daysranditwvgM ar e

t hose in whi | ﬁﬁé@ﬁs | 1S f ' Habt6e D

mut ation, t hgi!%fﬁlg(rﬁglsﬁ gﬁ%&{‘rﬁgh&% mut ?talﬁio%.s ﬁ& ce‘g jh@tere‘blgl%ygoussge? oagwt he JHD
mut ati on di sSisRrsast o sipgle qellsel s of serum Ig. These data denmonstrate that
the Chrul nutation inactd yealefite ByfiduSHs Prodiicidg ertiiCDSS RatibddiB, Eplendbyisse

SerumIlgMilg | 1: g - <0 0 JHD 43 196
ZOMD 9 < s Rk HE AR ont iRk B CTRG Unkipptie JRZAR YR 1D
20 P3X63-Ag8.653 cells (deposited with the ATCC under desjgnation ATCC CRL 1580
nonsecreting mouse myeloma cells) and PEG. After hybridomas grew out , each well

<O

containing hybridomas was screened for the production of human IgG using an anti-
human IgG ELISA. )
Positive hybridomas were screened for and selected based on the following properties:
25 (1) production of human IgG1x antibodies, (2) binding to soluble recombinant CD89,
and (3) binding to CD89-expressing immune cells. Three positive clones, referred to
as 7.4 (7F12), 8.2 (8D2) and 14.1 (14A8) were found 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 temperature. The plates were then washed
with PBS-0.2%Tween-20 (PBST) and blocked with.chicken serum albumin in PBST
for 1 hour at roorn temperature. Supernatants from the anti~-CD89 producing
hybridomas or purified antibody (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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. JHD <0.002 JHD/JHD 25 Table |I shows the levels of serumIgM deOE&KQBER 2006
‘ELI SA, for mce carrying both the CMD-and JHD nutations (CMO JHD), for

m ce het erwgy@msiedsor the JHD nutation (+/JHD), for wild typg, @ﬁ)ﬁﬁ(
C57BL/6J)F1 mce (+/+), and for B cell deficient mce honpbzygous Tor the
JHD mutation (JHD JHD). 60 3 OCTOBER 2006 WD 02/ 064634 PCT/ US02/ 04024
Exanpl e 2 Gertdr3 5hOpperiGmbof hBES gohition)lrembgen/sutatrieadlitionoraseiidédiid y

The' HODL2 L1 Snnone S SEpIe E?M R e S

The HCOl2 transgene was rat col nj ns
pHC2 (Taylor at al., 19511 T dazpas w. @Eﬁ duceshurgaglegy that hoand 6B89 vere furthes er t

of pVx6. Thehataserizad PO 55 S kb
Hi ndl I/ Sal Dlg@lvf agnment, conpri si %Ig'rstiﬁgﬁgg%?ﬂ e éh%ﬁéﬂpﬁ)%é%ﬁrﬁgg% DP- 14)
r

gene toge her? approximately 2.5 kb of 5 flanking, and 5 kb of 3
fl anki ng genditiree selblimesc 24812 aﬁdllmllqub sefécted BigeddbR 818 oG o of RPhH:

(Fromee8. e o BNGE U A L w ek
t oget her wit rCelhpprbmeﬁetDe(@elEOMaﬁhllﬁ | Gnkasinge HyQ-COMI pledim &drdilingg
et or Cpéiq‘iq?ﬁ’esfé"?%%&é“ EpRRGg o, O R B g B doRndih %l?%t'?%%'fﬁﬂ) to
gener at e1Phe Fgrgiqqllaa’a odies Were gxteagivelydinlvged againsd . 3dursodibun barboagyeBufferf |

GP Il k [ Wi Eirieht AI&% mHI
IICI))NA f ragrr\éﬁts plggea@ r(?gabﬂxh@ 1%er rrﬂ I ne ehlS&H%c t&& %@%ﬁ@a
with appr oxi MESH" paiexi(@g@]ssﬁv g1 dRgispld ﬁﬁgc? kﬂﬂ@lf Sﬂ eﬁiR‘F B IGewasi ¢ 20
sequence. Thedded diopiwise witlasotistint pistig ZB&Zmo\Aﬁt&o%k@ﬂ&é Sdp FI*I"C AR dfSal t

d | ted k d gl %% Hi'g“

?gsult:%a ;e)| a‘é@’g !’9'%{7% Poly %%‘%?@“ fﬁ'a‘fﬁol S qng‘é{ CW‘F?‘FIPHEBB 5
kb Xhol /%éu | dars Earl- hour@arzwom t&mpemmoﬂr@dﬁm}:ddtmubedlemk’e isblated by gel

VHL- 18. gene  iflrhfiéh 624 Be HallBNGR1 two V genes. This
clone, designated pVXGE;?{%; th en0 @Sgéegéﬁlbmﬁdﬁg?gnd the purified 261chb

i nsert coi nj ect ed--tog d\prtihodipe Wt furtherrhametenizeg for tinding spesificityHC2 at
a 1:1 nol ar ratiactvityndsadesdribedlin tecloflowdig @aapia f day (C57BL/6J x DBAL2J) F2
enbryos as described by Hogan at al. (B. Hogan at al.., Manipulating the
Mouse ryo, A Laboratory Manual, 2nd edition, 1994 Col d Spring Harbor
Labor at 058 30 PrExympie4;; wemymwf&xmammmkmalmmmm@&gem c

m ce conprising sequences fromboth Vx6 and HC2 were established fromm ce
that devel Op?dBmdmg/ Specificity Studies

‘Monoclonal antibodies (Mabs) purified from hybridoma supernatants
that showed significant binding to CD89 as detected by ELISA (e.g,7.4,8.2 and 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 (“2al.6/CD89 cells™), (2) human PMNL cells
(“HuPMN™) and (3) PMNL cells isolated from transgenic mice expressing human
CD89 (“FcoRITg MsPMN).

30 MAD 14.1, in particular, was confirmed to recognize CD89 (FcoR)
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 FcaR1I
ligand-binding domain (Shen, L. et al., 1989 J. Immunol. 143: 41 17\
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the injected enbryos. These |lines are designated (HCOL2) 14881, 3 OCTOBER 2006
-(HOO12) 15083, and (HCO 12)15087. Each of the three lines were then bred

with m cevwoupoésssdg the CNVD nutation described in Exanpl e perndsigosdsP
mutation (Chen et al. 1993, EMBO J. 35 12: 811-820), and the (KCo5)9272

transgene (Fishwild et al. 1996, Nature Biotechnol ogy 14: 845-851). The
resul ting ni EMMdselaomynman i munogl obblin 61 3 OCTOBER 2006 WO

D o S02! D40ahuhaR YT heke et B IEHhAIald FASAS BAA & iRatty
kappa i ght é’nﬁ?’xegq"%gﬁ'% g‘h‘ﬁ %aguep{gaemaéwl%grqdeﬁﬁﬁe%ﬁ%g@m@naf i bodi es
and Bi speci f mﬁfyeaaenm‘hed by emspmlmmamltsm@aagd P70 e Bl vRabllith s seguer e
gener at ed by é‘!’ﬁ? ﬂ.%lél el.P recombi nant sol ubl e CD89 ant i gen.

I'n partlc EEPHLPECEAF PRy i nmuni zed with 20 g antigen 10
emul sified | n Corrpl et e Fierto dnginedMMEnisolafioh, mice tvely injested b utaneously

| muni zati on re | | zed 2
weeks by int ?gthgrtk ‘E@am{h?t&ecél?%g]’%ays %‘@ﬁ“ﬁ%gﬂ?%@#ﬂhﬂ’%w on,
the human |1 g€ FahndlIMIdedt@'rDr daénd@m,mm,@omﬁﬂﬂascmwmcmsb

bel ow) . Mcemrﬂﬁa&kpmaoa%'cstle&dﬁbme 1? LfegPONSE)
vverelvg(ﬁss ed with 23 p.g antjgen at th ree é an vvodays pI’IOI’ to

spl enect QeyFesavaIe FIRONSAISRRALORC hsise f Weashirgiremainingi sper sed

into single @aﬂdosytemreae@%aie% WIYOR PRS0 Rh QG G%@mmcﬁ%dq%mm

spl enocyt es r m m e \A%‘Slg)‘ym‘gé tai nl%g K? eﬁge H§bod es were
fused with 26" §§" S plySeF REHIPedon ey ecton

desj gnati on /Dﬁmnﬁﬁl, Sabd6se, Ca)sevealed legkonytestorpaisnas <5Si%b PMNI:I,d-w‘E»G Af ter
hybri domas g S green for the
production ogﬁ%ﬂ&%?géﬁm ng cé\{tesa |-ai/ﬁﬁgrrgnr} E%Togqﬁal\iﬁ%?? qy Y domas
wer e scrb%nempmbmx@é‘ﬁ@étw abwaysP> Vet he. fol | owi ng properties: 25 (1)
production of human 1g@ x antibodies, (2) binding to soluble reconbi nant

CD89, and (25 & Edlﬂpg tloE%Q-enggSssi ng i mmune cells. Three positive
clones, refe 8.2 (8D2) and 14.1 (14A8) were found
to fit these criteria. Mmdemhmuﬁhdﬁmmmﬂamom,neoearpksasmbédmst he
bi ndi ng st udi; %nggﬁg t onto
96-wel I m cré ??énrl glhgérkegacsgj n” andfgl ncu d-hﬁ(} gerg%éﬁ? g@%c@ﬂs

t enper at# e. VeRethspyasheddrce Q3§8ﬁleﬁd§ﬁbbpmqomffﬂcﬂ%f€§éeﬁﬂ?®tm ) and
bl ocked wit h-thbit KPib2) afiti MusllglBFTTC ifét thRBy1(30) Simtes @4° Clland QRUShéEIFRRI(S) UT €.

Supernatant s f €3 %‘?od" mxcrolqgieng&sgtgflfler Wie cells were resuspended in 200 microliters
Facsbuffer. Fluorescence was determined on a Facscalibur (Becton D1ck1nson).

25 FACS Analysis 2 (Specificity Study 1)

25 microliters of 1 mg/ml in Facsbuffer were added to 50,000
2a].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
Dickinsomn).
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. hybridomas or purified antibody (in PBS) were added to the wel IXOSKOBER 2006 .
-incubated for 2 hours at roomtenperature. The plates were washed with
PBST as abpoa@843s hen 35 i ncubated with 50 pl of HRP-conju %trﬁfg 4024
goat - anti - human for 1 hour at room tenperature. After vvashl ng, %/8 JZ_
ABTS (150 ng 2, 2' -azino-bis (3- ethyl benzthi azoline-6-sulfonic acid in 500
m of 0.1 MEA@SAnabrsmﬁ(Spboiﬁamswagz)(lo 62 3 OCTOBER 2006 WD 02/064631

PCT/ US02/ 04024 130C% H2 ut | /

sol uti on was added (;o % :chﬁol&&F Flm&%jﬁﬁ}%s?%%p el 5%%‘8%%9239 rﬁ%f%%lcg]ﬁ%
reader at a #avellasgertobeellsobikat/Ilay GCHOMHHANA R GHOMIHNACK @ah6/GD64 g6 t hat
bound CD89 wgLe & appa)
(sanme pratocol deﬂgmggnﬁ%h?%% Sg@q%rg{ecugé@{m&eﬂﬂ@ @g) E]H"gézét (r? %ﬂ‘lf
were sel ect eafaslaeéﬁ@r 3] Pmepwah |n@}ﬁfQ5FeT§ﬁaPM%sCeﬂﬁﬂereﬁhMDsubmﬂ e CD89
havi ng hurranwlr@(Rabbm Fab)rati H\DIQ@M@% (3 ndhélds i 4T aandw hed three

Cel | max. bi or u usi ng HyQ- CCOVL das

cont ai ni ng )"%éﬁ‘fﬂlﬁfﬁ@%( HB er. |( ﬁ”elemsmd%m 3Q0é§1%9htéi§l um
chr omat ogr apBgcsbmﬁ‘ePLFlubnesménamWabdetemnw bft aPdcetutibue(BecHnddERLoRIal NSt

- 0.3 Msodium carbonate buffer, pH 9.5, for labeling wwth fluorescence

I sot hi oglyanate FITCO. A stock FITC solution was prepared by dissolving 1 -
ng sol i dtOF TE AnﬁlWSléﬂ(BmB&Ochandﬁig(Studljs) added dropwi se with constant

g :
Fol | o ng ?nggﬁﬁ.”i . t%;?@‘é’f‘%mgﬁwklﬁ‘ﬁ?ﬁ e Bae b BRI B,

for 1-3 hour ¥owse ppGHESdampute ¥hole blopd andfincubated for thisty 69) minutes a’o4°a¢ed by
gel  filtratCels omrelySQPRRAE X S 18is bR MnAbatdd mated;agﬁbd'%ﬁ%e E‘ggfn N
ac | vity

20" 1021 podH IR B 55Senid bt Bafi S8l vt deo T i o
Human Molifoc| irty (G)trdoutes 3‘54"(6 a’.iiﬂ&@ashbd d ea CB)rti;nés \83@1@@@6 mfictrbﬁteﬁi paﬂs&&fer
~ Monocl onal a@Ell?%feﬁﬁeﬁP@Qﬁ)en@%g ecté;% efelsy:] I@tﬁgernat ants that

showed si gni f i cant 8.2 and
14.1) 25 wefgemyped ep atFéﬁﬁcéhblﬁs(BGétsmrle]émS@él ow usi ng flow cytorret ry (FACS
anal ysis) and confirned to bind to the foll owi ng CD89 expressing cells: (1)

murine 2al. Céjo 4k Earmad to express human CD89 ("2al.6/CD89 cells"),
(2) human PVNL =\ ) and (3) PM\L cells isolated fromtransgenic
m ce explessing human 19.)(2ndcBRwED: teseiit blocEﬁlclmbhélslhnﬂi,thbeﬂmrELISm ar,
was_oonf i mes ARABSPSN fo:GRE fuifiEFdhibii il L O
out si de the %&% nﬂ&;}g Sl ' S |st1|ngws e& %Jq?ﬁ M&Lﬁ P ARG
‘anti-CD89 Ma &heRe "Wﬁ@(‘%@a 2 1gM which bl ocks the FcaRT
Like IgA, MY43 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 natiral ligand, IgA,
binding site) to CD89.
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 AS9 binding to CD89,

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

ir-

Blocking Study
25 microliters antibody dilution were added to 50,000 2al.6/cd89 cells
35  in 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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| i gand- bi ndi ng domain (Shen, L. et al., 1989 J Immunol. 143: 413OCTOBER32006
. OCTOBER 2006 WD 02/064634 PCT/ US02/ 04024 PM\L |sol ati on Human PMNL were

i sol at ed yinized venous bl ood of healthy voluntee
Fi col | -H fs\’{,6(;llgg{?lﬁ‘§§( Sigma) density gradient centrifugation. gﬂ@éwggﬁ fy

determ ned by cytospin preparations exceeded 95% and cell viability was
>98% 5 ( det emerolitets facsbuffen iTte MeY 43xtodatesd @ﬁ); wely inpubated with RabbiPiRib2) anti

| at
ol yet hyl enet ) :ﬁ?ff @ﬂﬁﬁ‘fc @q@?%lﬁﬁég o jjﬂ;& o ) fims % I
CSF, kindly pn a er. JThergedis svsomth emgﬁ@ﬁpe S us&@ﬂjnmqk ers@apshuffer
i ncrease PV e eéwaﬁha%moﬁgbh&gmf@e&bﬁI_mc]aﬁédn -orbital plexus 3

days later. 10 Erythrocytes were renmoved by hypotonic s, followed by
washi ng remai ni ng |eukocytes three (3) tinmes with RPM 1640 medi um (G bco
BRL, G and | $diabiionBDISA suppl enmented with 10% FCS. FACS anal yses,

erforrred on"a I—A(;bsan on Jose al ed
' Ioeukocyt es to consi st ﬁg@%ﬁ@x@a P Wﬁ%‘iﬂa@w‘t@%ﬁonocyt es, and
- I1% cosi g ophiﬂlsxoht‘ﬁkﬁwen solhible tegomidimntCD84 d(bmldxﬁgtam/nﬂ)lwmmmmkmbgbdtﬁl was
al ways >95% m.croli t eEs thbho
dil u%/i on was X‘E@%ﬂ %M& aﬁﬁg%ﬁgé é%te??aﬁ gb%mctugﬁgﬁ ﬁé@%ﬂer &
and i ncubt emltmthIMWEtlL/PBS/O)OSM hweers 1%t Cliicken semam {BBST/Ch) Zor siety €60)
t hen, hed

en, washe }‘?&ﬁﬁi%?r?ﬁf%ﬁ’ %F@Qpﬁgmﬁeﬁl figq BREHRIEhE] with B WRAEDe

th. Rabbit
vaas hed thr lae apthod x(ﬁ%gmm ter mél) whichoyvas @Medzab % Ké»rfoztepr{éob@m%ewéﬁe

reguspenfieg kﬂlcﬂ)(ﬂQeB iper Wil o &b al gABCoit F%fégﬁeAreﬁlhawﬁmz eh\m?d@@és%s‘s@oﬂ@éi

a Facscal | bur eCl O nal ysi s CITICI

e L R e W S RETE WA

cells inl%0 three §3) tiraeswith PBS0.058% Bwekn (BBSTY hedl idcabatéd mmerﬁsemsmn M)@lut es

t 4C. 25

Thirty (a0, "HERIGSTEr R W did I#Aa?&hwgg M‘a‘“ﬁ%‘f e o1 er s
Facsbuf f er. Piate pias thenwasheg threnS) tmesith BBS hiand iraibatied Withh3tyepaiRE ey

| gG FI TC for p@swtn 108%hicrdifark 9&&&11&95% (%?&Hﬁqtefsf&fﬂfbn(ﬁ}n Petdi@re, WhdHad100

Fl wor esconce TEE CHRBPHPABA ST SRERERRR) BLAoR uilh SRTSARAERY befs

OCTOBER 2006 readat@G2waeigggh Fﬁﬂiﬁﬁﬂm 8 8B9¢-tek reader.

.....

IT]. 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) bours 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 2 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 MADbs 14.1 and 7.4 were measured as described
below.
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FACS Anal ysis 3 (Specificity Study 2) 50 microliters antibody d OGTQBER2006
added to 50,000 2al.6/CD& cells, as well as contol cells: Jurkatlflla,
CHO 1 | | bNAWD 02[0ica¥3k| | bNA. 1, 2al. 6/ CD64 or SLC cells in 50 mpicangderziosu2s
Facsbuffer, incubated for thirty (30) m nutes at 4 C, and 5 washed three

(3) tinmes with 100 mcr Iikers Facsbuffer wer e then mcybated W th
Rabbit (Fab2) anti Hu |'§‘%§ p ot Mep 4|¥|W%S>detegxsx}nqéxtﬁb9@b01&tl 9xad0° andithgdshed
three (3) tianestey'stxhlofﬁo mcroliters Facsbuffer. Cells were resuspended in

200 mcroliters Facsb Fl ence was. det m ned acscal | bur
(Bect on Di ckinson). 10 %ﬂ‘#&%‘f 6@81'”%‘”85 ?%gx?

mcroliters abbutfotlg ™ uti on were added to 50 mcrollters Hurran I\/buse or
CD89 Tg use whol e blo bat ed .f or. t nut at 4 C

Colls werd lysed with F&@ﬁ’l{ﬁ%#%% W?ﬂ%%m% ﬁtg&“é Sed t hr ee (3)
times with 1m@0h1hzmgb‘€@|8§tﬁtdupmdﬂmmngrthubﬁdbedvmﬂmcﬁpbbtvar(dﬁabZ) anti

Hu 1gG FITC f{ ehtratiBhd t %&)m@ \/@sﬂ Eﬁ‘ tines
with 100 m'crcgfl?te'a Mgﬁg er ae%é’??’se%m%lg%gfﬁen re g In 03)55
mcroliters RABHY IFFW@@Eéﬁ%@Gmdea@r gﬁnw anﬁdduoegh fmine
(Becton Di ckicaggh m melm hésb@ﬂu@h BE&cal, ilEIRaing% d re |
tested |§1 bl |(ickl n\.ﬂr ines anéll th Bltl%Hj EL(I: as désg%)saﬂ bZl]‘#ow\,\gfor the =
ability Qi Fﬂ?ﬁﬁ Wassed Ayt W’&g’sfsap t8% data yyes performperd thsouahdhe) ,
bi nding to CWeluMab@mwﬁmﬂdgobmm&mmmur al ligand binding -
site and thus conpetes with IgA binding. Mabs 14.1 and 7.4 were al so

tested for the ability to 25 inhibit binding of Mabs A77 and A59 (which

bi nds out si de t he nZxamgle§i dativity bfjEumdy Mbnvglonal AntibodieD2O CDE% 14.1 did
not inhibit IgA and My43 binding, but did inhibit A77 and A59 binding to

CD89, shovm nq that it binds outside the natural ligand binding site. Mab
7.4 did S A77 or A59 binding to CD89, 30 show ng that

ij_tf?I SO bl n]gls out si de tmbnatliwaltedéécggdgﬁubiv@%&gh&bﬁﬁlnb%\%ed@&a&@ﬁﬁﬁ
i fferent ng St.u mcroliters antibody dilution were
added to 50, 8@%%%31&%/“8%@@ @g‘fafm%‘%]qxn 50 microliters Facsbuffer and
i ncubated for fifteen (IomamlitetscBNARFA fid Imicroliters FHE0 S wereaaddedpt i nal
concentrati og &azdngT@u APPsP

_ e s Enl%ecﬁfﬂlﬁﬁwi‘ﬂ%lﬁ sﬁ%ﬁ%eﬁ&ﬁﬁ%@%&ﬁ%h% OBER

5006 B/ GBS pib (ol 7 BPAbIe e SRR G wrB (VP) smediwa o
cells were i rwithwat setumi WereRddd dnd(thabél)s vt incubated for another five (5) minutes at
37° C. The cells were then washed twice with medium without serum and coated with
antibody anti FcaR1 and washed again. The cells in Ca++ Mobilisation buffer were
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. Human 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 hClq in ELISA and when bound to CD89
expressing cells (in FACS analysis).
Mab 14.1 was able to fix hCIq 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  inability of these Mabs'to fix hC1q when bound to cells, which mirrors in vivo
conditions, makes them particularly valuable for use in therapy, e.g., in situations
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Hu- 1 gG Fc-FITC for thirty (30) mnutes at 4 and washed t hree (3 OCUTQABER 2006
100 mcroliters Facsbuffer. The cells were then resuspended in 200
mcroliterRpobapalsf fer. Fluorescence was determ ned on a Faegalobbiehs
(Becton Dickinson). 5 Inhibition ELISA A 96 well ELISA (flat) bottomplate
was coated with 100 mcroliters/well soluble reconbinant. CD89 (1

m cr ogr an m Whene iPBIIngasirable tebattate the ¢emplegyrant sascado (resultmgretarges celllhe

ELI SA pl ate )enptl ed and incubated with 100 10 mcroliters/well
PBS/ 0. 05% Tween” 1% Chi cken serum (PBST/ Ch) for sixty (60) mnutes at room
tenperature. The plate was enptied and i ncubated with an excess of
antibody (5O0EDNISA @ralywiss/ wel l) which was diluted in PBST/Ch for ten (10)

t 0 | t I I dd d
BB & i oses isigne 58 wen LA Bl Eeti blasmps e Mthd0Rs at
L g g /mot Sgp; e rT aimxrrehtsir/lgnmmaa Igﬁ’ﬁ(}}txhﬁfbg\aﬁhﬂlg E% 5bBS'(m9gGI Q%gGBJTIﬁgG\Bd dnf hIGg4
% n ncu I otin IL,te er

woll (iuse SeR dsp AL boRRels), BRUBREE Ovatbiehs aCroom (isstratiag aol siprisd ad B k
pl ate was thmuum&lw&xt lﬂoamcttﬂ)teﬂwdehwphhteM/Galdmﬂmdaatbaﬂer/\(@lq-ELISA
Coom 1t emper atised ot Sty bty boSnReholiatire TheHiall wal SppdBABHLYD 2
with ABTH) Opchbated Bethsd( picrpgramiml (109 anigrolierimeld), dﬂgﬁeﬂ H@CIH@ISArﬂllunma
Bi o-t ek readgyrsixty (40), dﬂﬁﬁt&%fﬁtﬁ’io%?teﬁi %&”ﬁ%b&ﬁ%@?%ﬂ& @R Clqd ere

Lound S0 naHEREA bk Nesehe Hbisnich BSOREAnS RS laped i e L S aiest
'SI' ﬁ:eD89r ggls eg : ©00 ﬂﬁcrrelitez\npbi‘mwwae fhdnbad& f¢r&u&9$60))m:ﬂm dt %oﬁiwﬁperacturc 4 C

ant i EOdI es, 5 ug%ﬂt @fﬁ"mﬁg#@ﬁ @@éﬁﬁ%%ﬂ% S@?‘ﬁ?.‘%‘ﬁ@ﬁ”‘"%&gﬁﬁsﬁ with
Prot G fbr oBwinelanti lhblllgG-aﬁc diinted in ki gt IS AvdB e 100 naicldifertienwellviot $ixtyBS. -
The sanpl es g@g?mﬁﬁﬁ?aan g RiRRRAded eg pRRE/EE Hen MLt (HimdsWhal 1 2

SDS- PAGE gr adi was stajn
Brilliant Bl {dah I’J’ Andifyent-¢ §h°SEHﬁAe§’a~T Aevedanednivithy AR Temd-de optigal depsitydi ng

equi | i bri um agsfadalt h evavelkngthasTl406 ey in Bio-tek@eglesSOCi ati on constant (Kd),
of MAbs 14.1 and 7.4 were neasured as described below 66 3 OCTOBER 2006

WO 02/ 064634_PCT/ US02/ 04024 The Ka for Mab 14.1 was determ ned to be about
1.5 x 108 anBAOSeAR@lysishout 6.8 x 10".

25 microliters antibody dilution in C1q-Facsbuffer were added to

50,000 2a1.6/cd89 cells in 50 microliter Facsbuffer plus NaC1 (C1q-Facsbuffer);.
incubated for fifteen (15) minutes at 4° C to which 25 microliter of hCIq (20
microgram/ml) in C1q-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 hC1g-Fitc for thirty (30) minutes at 4° C and washed three
(3) times with 100 microliter C1q-Facsbuffer. The cells were resuspended in 200
microliter Clg-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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. The Ka for MAb 7.4 was determned to be about 2.0 x 108 and t h& GETQBER 2006
5.1 x 10-9. 5 Affinity kinetics were determ ned using a Bl Acore assay by

i mmobi lizing 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 through Bl Acore, i ncluding
chi ps andWQ‘éIafixﬁ.r- A 10 langrmuir nodel was used as the fit. Analysis of the
data was perfornmed through the nodels available on the software associ ated
with the instrument. Exanple 5 Activity of Human Monocl onal Antibodies to
CD89 15 1. Calciumflux Studies Mab 14.1 was tested as foll ows and- shown
to i.nduce a caliumflux. WMb 7.4 did not induce a calciumflux. 38
mcroliters - SNARF-1.1. 3l istlate Gudlab! @bfodibddP aAribGd,e AP dnfifn Hifiditg Ponded
36 cells in 1.52 m nmediumw thout serum after washing the cell ree
20 (3) tipestion thereof; ¢hdt haswthedollowinp prapérties: t he dark at 37 C and 5 n1 war m
(37) nediumwi thout ser wer.e adde n h cel re incubated for

anot her five (5) m nut elstniol ‘E%‘%Pﬁx%b'g’ﬁtt% bﬁifée washed twice with
nmedi um wi t hout serum andpy Oattﬁéiaﬂﬁﬂoﬁydaééﬁd!@,%a@é\&dmﬁéﬁanL?Bﬂbmﬁg‘»‘l@ agai n.
The cells in Ca++ Mobilisation buffer were resuspended and run on a- flow -
cytoneter E&l%m@dfour (24) seconds to establish the 25 baseline |evel.
Next, crosslinking anti y [ added~ . nonitored
for four (4) m nutes. tt?fs ?s]éegnmd %g{mﬁﬁyﬁ Igﬁé)%wt i ?QFcaRI in
order to establish negative control. Human C 1 q Binding Studies 30
Mabs 14.1 and 7.4 were tested, by ELJ A and FACS as described.in the
subsect i ons _bel ow for tr?éheamtmoeiyq aim, 1, wherean ithe pnttbody biads i Rumdiing t o
CD89 ex é&é& 1 Mab 14.1 was able to fix hC 1 ¢
in ELI SARg]% I?P%vﬂg(éogjsun tagﬁ%ty]]%”ﬂ ‘Mab 7.4 was able to fix hC1 g in
ELI SA, but not vvhen bound to cells. The 35 i nabi I|ty of these Mabs' to fix

par i1 cul arly val uabte. T ol aithory:dlertsny 1. avhgtein the Sekndyt GG & Pugsecrcpir
2006 V\D@gg@@,ﬁﬁagz;fﬁgy&g%mfem@emit IS undeS| rable to initiate the

conpl ement cascade (resulting in target cell lysis). ELISA Analysis 5
Briefly, a 96 well ELISA (flat) bottom plate was coated with 100
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 CDRl,
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 tile 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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mcroliter/well human 1gG (3 micrograminl) in PBS (hlgG, hlgG3OGTQRBER2006
hl Gg4 were used as. controls), incubated overnight at roomtenperature and
enptied and then incubated with 100 mcroliter/well

Phosphat e/ NaCl / Gel ati n/ Tween buffer (C q-ELISA diluent) for sixty (60)
m nutes at roomtenperature. The plate was enptied and 10 i ncubated with 20
mcrogram' m (100 microliter/well), diluted in Oa-ELISA diluent “for sixty
(60) mn nperature and washed three (3) tines with C 1 g-
ELI SA di | %{dgﬁt%QQ%&é e plate with Rabbit anti hdq diluted in O qg-ELISA
di luent 100 microl(c) er theantibady bimls to6 hambaCB89f or si xty (60) m nutes at
roomtenperature, she t ht times with LI SA.di J.uent

i ncubated with PO ?é@bfg g&%sr@téﬁﬁat 18@%% WP&E‘@&“%E?%SQ&EU SA
di | uent 19pv,ga%gllter per well for sixty (60) mnutes at room
tenperature. The plate was then washed three 3) tinmes with dqg-ELISA

di l uent. The ELI SA (ehs dbeentiedy dacs notABYE IgAdindieg tfDEX  density was
read at a wavel ength of 405 nmin Bio-tek reader. 20. FACS Anal ysis 25
mcroliters antibody dilution in O g-Facsbuffer were added to 50,000

2al. 6/ cd89 cells ing50 Nk aitibody of ateimus, i wherbinlthe Nafdan (Helavly Ch4ifi lvafifisle) |

i ncubated for fifteen (15) mnutes at 4 C to which 25 mcrollter of hCIq
(20 i criegioanCRR2) sequeme qOIRRHSAS AT @mlmraéldaémn%delieﬁt@éb&mdﬂwogwa| rty

100 i or oLPERy i pf EniheCicid PRidRs R AFEESHOUN N SEnh AR feliunts B0
thirty (@Q@Mﬁﬁccﬁs&vm seqadned niddifivatiofsXhetebfimad et hunidighit cr ol i t er

Cl g- Facsbuffer., The cells were resuspended in 200, microliter
d g- Facsfibamcyariablesegion COR%SCAHEICE SPBIPRIGHAD a5HNR peid seqHentr selqetsd Frorm

D CKI NSOMhe gih E&Mﬁﬁréef AmifRORAd Fldues 30158 &mgﬁb NO'4, affif@ 2 Esiads Pe
able to ascertain usi nmore than routine experinmentation, many

equi val er§ls5Dof SBQ IDNOIE, and eonsenvatieaseguaice mdudificatiopsithersof.descr i bed her ei n.
Such equivalents are intended to be enconpassed by 35 the follow ng
clainms. 68 3 OCTOBER 2006 W claim 1. An isolated human nonocl onal

anti body, or 2 ant . gen- o dhibady RATCEiRNS, DREGA the HiHan eavy eRaihlakighiong
properties: éthe anti body binds to human , CD89; (b) the anti body does not
act i vat e 1€8i0BI ERR; seqyeACceCAPHSESt an amnno acid sequsnce selectesl from Hct srowRy

does not &Jn?%ﬁné U aRihA8 rERafe3B:35 of SEQ ID NO:2, amino acid residues 31-35 of

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 CDRB sequences comprising amino
acid residues 30-35, amino acid residues 50-66, and amino acid residues 99-108 of SEQ
ID NO:2, respectively; and (ii) a light chain variable region comprising CDR1, CDR2,
and CDR3 sequences comprising amino acid residues 24-34, amiﬁo acid residues 50-56,
and amino acid residues of 89-97 of SEQ ID NO:4, respectively, wherein the antibody
binds to human CD89.
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2. The antibody of claim11, wherein the antibody binds to humar3 OCKOBER 2006
an affinity constant of at least 108 M'1. 3. The antibody of claiml1,
wherein the anti body binds to human CD89 with an affinity constant of at

| east 109 M'1. 4. The anti body of claim1, wherein the antibody heavy chain
is an 193 heavy chain and the antibody light chain is a kappa |ight

chain. 5. An isolated human nonocl onal anti body, or antigen binding

portion thereof, conprising a human heavy chain variable regi on conpri sing
CDR1, CDR2, and CDR3 sequences and a human |ight chain variable region
conprising CDR1, (DR2, Amdsdlaed lﬁmmnemaeclomﬂemabudy (canptisiag h{i)rarhdaepvy

chai n vari apl e |on CDR3 seque CQE[’ am no acid seguence
T eat ed A ATRBIEPEIOR SOTRERtE CORY CIINZ, 358 LI SEuanes CoTProRE BHineso | b
NG 2, am gy ﬁﬁhﬂesrﬁs?ﬂ ‘éﬁﬁn@?clé%ldﬁfes §6-@6' Qldl\ﬂllﬁo aaaqesq&uéa QHVBIOf SE; Egpquence

rmdlflcatlonst ereo human ht chain variabl e region
sequence IDoNEX6, seapeetIVeI)a mldl (ll)aidlght sbaqn em@lsmgmmmsmg GIRBI JCOBB,

consi sting .0 no acid residues 89-97 E NO4 a aci

Fon; dues HHORT Bl g A Frid S B4 At 88 e alest. 2006
nodi fi catdndnsnihé @68 Esidies)90LIEoLSEQIDUNOES, Rekpeétively) rmmr&m& arftibpdy bihds

anti body does not activate conpl enent upon binding to CD89 in vivo;, and
(e) the dahupeaD%es not bl ock |gA binding to CDB9. 6. The antibody of
claimb5, wherein the human heavy chain variable region CDR2 sequence
conprises an am no acid sequence selected fromthe group consisting of
anm no acid resi duesi(h0- 64n iolafédBuintan'Yabiclanal atibady,corraatigelsiading- 66 of  SEQ
I D NO 6, and cqonservative, sequence, nodifications thereof; and the hunman

i ght chaRostiom ferof.ccompgising ahyman beayy foanc¥amd feregion and 4 Hgpancight tehaifience
sel ected r onsi sting of amno acid residues 50-56 of SEQ ID
NO 4, am{}a(ﬁﬁﬁ?g}r%ﬁggs u%lg 51-57 of SEQ ID NG 8, and conservative sequence
nodi fications there@j. T7he Humaanhéavpchaimf vmi@lm@omvhempnsestd:eammmacldeavy

chain vari abl e on e nce coppri ses am no ce
sel ect ed SeABTHCE ﬂ?tgsr Gﬁ%i‘f’gp ugfo 3106?6? %B?fcaﬁgg%ﬁ%gbo#] SEQ I D
NG 2, anino acid re@) ducs i Bbh SHEh |Abe regRACe 5 vl oS geience
nodi fications thereo and the hunman light chain variable reqgi on CDRl

sequence AnENCE 8t iscat Teast 909 hemelogeys torthe aminosasidseqnensgof §E Np:4;
consi sting of am no 5:10| dtgégﬁfl& %ﬁtg’ﬁm%n%%g ol D NO 4, am no acid residues

24-35 of SEQ ID NO conse I've sequencé’ nodi fi catl ons thereof.
(d) the antlbody does not activate complement upon binding to CD89

in vivo; and
(¢) the antibody does not block IgA binding to CD89.

11.  Anisolated 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 hea'vy chain variable region comprises an amino acid
sequence that is at least 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:8;

(c) the antibody binds to human CD89;

(d) the antibody does not activate complement upon binding to CD89
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8. An isol ated human nonocl onal anti body conprising (i) -a heavy3 OCTOBER 2006
vari abl e region conprising CDRL, CDR2, and CDR3 sequences conprising am no
acid residues 30-35, am no acid residues 50-66, and am no acid residues
99-108 of SEQ ID NGO 2, respectively; and (ii) a light chain variable region
conprising CDRL, CDR2, and CDR3 sequences conprising amno acid residues
24-34, amno acid residues 50-56, and am no acid residues of 89-97 of SEQ
| D NO 4, quoeéhhvely, wherein the anti body binds to hunan CD89. 70 3
OCTOBER 2006 ’9. An i sol at ed human nonocl onal antibody conprising (i) a
heavy chai n vari abl(e) r egheantibodydoes muy bidoRIgA Giding o CDEIR3 sequences
conprising amno acid residues 31-35, am no acid residues 50-66, and am no
acid residues 99-108 of SEQ ID NGO 6, respectively; and (ii) a light chain

variabl e region conpri Si@is%hx%%noﬁd&%nmb%ﬁﬁ%%ﬁéerﬁﬂﬂﬁhkg ng am no

acid residues 24-35, anmino a resi dues 51-57, and am ho acj d resi dues
90- 99 of e heNOfScomprising himeh \heavyh ehain and thumant light cohaini vediablet reglonsan

CD89. 10. An jsol ated human .monocl onal antib Ay i genspingdl pprtion
t her eof , OBWEISING A5 AMMGAGdFGYSACER SHAWD Al Sgbe Iﬁeﬁ?’% %Sﬁ%ﬂ%&ﬂ% ght
chain vaeiRbfifely.egi on, wherein: (a) the human heavy chain variable region

conprises an amno acid sequence that is at |east 90% honol ogous to the
am no acid sequence of SEQ ID NO 2; (b) the human light chain variable

regi on conprises a m np_aci equen h i I %:.honol ogous to
the am no acid sequénce 158 128&&3“%{ ﬁg%gﬁif’i%ggéé%qgﬁé%ﬁgo human
CD89; (d)pdrtién StkddIOEymplising Rinan Hehwyd tiaif QAR | IRt light Whaidi veHable fegidn®B9

in vivo;, and (e) the anti body does not bl ock |gA binding to CD89. 11. An

i sol at ed 9empRTingo thec r@iNg acidt sagueRces shownt ing SEQIRINRYS 7edt SER IR NQe: |
conpri si ng M?n heavy chain variable region and a human |ight chain

vari abl e Tegion,”wherein: (a) the human heavy chain variable region
conprises an anmno acid sequence that is at |east 90% honol ogous to the

am no aci d sequence, of SEQ, | 1 6; (b) the human . light .chain variable
region conprises anl4ani %B&eﬁgﬂﬁ@ﬂé‘é"‘?‘?ﬂrmﬁ °9Y_°8%‘B§f‘n§0% honol ogous to
the amno acid sequgnce @heskQuaR Mable régibn By ik @dniah Rk MyMaN
CD89; (d) the anti body does not activate conpl enment upon binding to CD89

71 3 OCT(3B3BR32006 and |
(b)  alight chain variable region derived from a human germline Vg

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 Vy 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 transgenic
nonhuman animal having a genome 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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in vivo; and (e) the anti body does not bl ock |IgA binding to COS3OCITOBER 2006
i sol ated human nonocl onal anti body, or antigen binding portion thereof,
conpri sing human heavy chain and human |ight chain variabl e regions
conprising the am no acid sequences shown in SEQ ID NO 2 and SEQ I D NQO 4,
respectively. 13. An isolated human nonocl onal antibody, or antigen binding
portion thereof, conprising human heavy chain and human |ight chain

vari able regions conprising the am no acid sequences shown in SEQ ID NO 6
and SEQ ID NO 8, respectively. 14. An isolated human nonocl onal anti body
conprising: (a) a hsavy AMhrinsfevtofmaadvngprisigy nucleleracide kntoding a Hunmamnheyey i i ne

VH 3-30.3 gene; and (h), a .ljght chain varjable region deriv froma _human
ger ml i ne ohRin ard7a B lightshain, “tlﬁeeuhmmﬁﬂw HGea 2 M?mgwﬁ . The
ant i body j y\@% t s {4 ght chain variable region is derived
froma hutﬁréa%&g@rdg]o?% V fﬂldg g%ﬁe“énd t he heavy chain variable region is
derived froma human germine VH 3-30.3 gene. 16. The anti'body of any one
of the preceding clgjns,,wherein the anti.bo is a Fab fragnent or a
single chain antiboty. 14‘@%53?9{9ﬂ°&§%a'&6‘?’(ﬁ'?%'ﬂ?§ eXpresses the %@8&%8{1 froma
”ansge”'eﬁlyo%'&?@ﬁﬁﬂs f1i5 WherBm\thé Grafs g6ifiE ABRMERAPArial s A geome heavy chain
transgene and a light chain transgene fused to an imortalized cell, -
wher ei n tdompnising albuwmap healycehgintransgenscoratsansckromoeseme fand adwuman; light ghain any
one of clains 1-15. 72 3 OCTOBER 2006 18. A transfectonma conpri sing

nucl ei ¢ 2458 nhcodi ng a human heavy chain and a human |ight chain, wherein
the transfectona produces a detectable anount of the antibody of any one
of claims 1-15. 19. A transgeni c nonhuman ani mal whi ch expresses the
antibody of any om0.of 4|methed rof produging thenantihedy rofanyepne: of slamsrdnlani mal
has a genc%%rﬁg,{g)ri sing a human heavy chain transgene or transchronosone
and a human 'TgM chain transgene. 20. A nethod of producing the antibody
of any one of cl ai nisnmMuniZing acteansgéri¢ Agnhumamanimahiaving 4 gesare camprisihig aan

ani mal having a genone conpri sing humman heavy chai n transgen d a
human | i gln{m%h]aﬁaﬂytchalns%m and 3,human q}g.y.n éansgene mtix%m:r?an (?Dgg ora

cell expressing human CD89, such that antibodies are produced by B cells of the animal;

isolating B cells of the 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 CD89.

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 claim 21, wherein the

target antigen is a tumor antigen.
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cell expressing hunman CD89, such that antibodies are produced 3/OETOGBER 2006
the animal; isolating B cells of the animal; fusing the B cells with
nyeloma cells to formimuortal, hybridoma cells that secrete hunan

nonocl onal anti bodi es specific for CD89; and isolating the human nonocl onal
anti bodi es specific for CD89 fromthe culture supernatant of the

hybri doma. 21. A bispecific or multispecific nolecule conprising the

anti body of any one of clainms 1-16 and a portion which binds to a target
antigen other than CD89. 22. The bispecific or nultispecific nolecule of
claim 21, wherein the drtd bigpkcificsomultibpedifie givtetuleoss claitn 2@ wherein the

anti body. 23. The bispecific or nultispecific polecule of claim?2l, wherein
the tar geartiemthatiads to the fangss antigen; copprisssanantibedipera upes ligead. T

bi specific or nultispecific nolecule of claim2l1l, wherein the portion that
binds to the target antigen conprises an antibody or a tunor |igand. 25.
The bispecific or maf.ti sfecbiperifimdremultisperfic inlevullofodaipr 2 corgpasing asi on
protein. 26. The bispecific or nmultispecific nolecule of claim2l

conpri si NYSYNPENER cal |y |inked conjugate. 27. The bispecific or

mul ti specific nolecule of claim21 which induces lysis (ADCC) of a cell
expressing the target antigen in the presence of effector cells expressing .
CD89. 28. The bi spe2f.fi cThe bispdcificprmuitispeaifi¢ swldculeosf alaiai 21 eampuiging @i n t he
anti gen iéFsel ctg& ér omthe group consisting of carcinoenbryonic antigen
(CEA), gadhemicallylimked coniugate, ' de' receptor antigen (GRP), mucine antigens,
epi dermal growth factor receptor (EG-R), HER2/ neu, HER3, HER4, CD20,

CD30, MAGE antigens, SART antigens, MJC 1 antigen, c-erb-2 antigen and TAG
72. 29. A nol ecul ar2%onj Thgbispestfigorimultispecific melseiie afelaimpdl whichany one  of

clains 1-.151inked tiaen . . o) i 29,
wherein t1 u%?ﬁt?’%%b@le?)go%a %abexpr%gsglrl%g%e gﬁ?éeg%si#g%q @O@’ﬁ |€1ste§cr$t éfbé(;tjfdg%'.tdp?)l'
The nol ecgdiigexpresiingg@D89.0f cl aim 29 conprising a fusion protein. 32. The

nol ecul ar conjugate of claim?29 conprising a chemcally [|inked conjugate.
74 3 OCTOBER 2006 33. The nolecul ar conjugate of claim29, wherein the
antigen iIs 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, MUC1 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 comﬁrising a chemically

linked conjugate.
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sel ected fromthe group consisting of carcinoenbryonic anti gen YQETQBER 2006
gastrin releasing peptide receptor antigen (GRP), nucine antigens,

epi dermal grow h factor receptor (EG-R), HER2/neu, HERS, HER4, CD20,

CD30, MACE antigens, SART antigens, MJC 1 antigen, c-erb-2 antigen and TAG
72. 34. A conposition conprising the antibody of any one of clains 1-15

and a pharnmaceutically acceptable carrier. 35. A conposition conprising an

i sol ated human nmonogy, onatpAfgIQAfkY o a7 o AP 1290 IvHEr&iRT the OfhtighRigOf .
conprising: (a) a heavy chain vari a%ﬁ gregl on derived froma human gerniine
3-30. 3 VHelpeted;fram ti{dogroap congistingtoficarcinmembioyonic antigen (GEA),vgastriny xsteasing unan
germine VK,L18 or VKA27gepe:. wherein the hyman.antibady binds human CD89.
36. A corRfBEfE FesEPtenARiieca (AR ) mucpeantgens, Epla?m}ﬁ!u S{Q‘Q-Bi%‘%‘?fi rchiqrecul e of

cl ai m 21 @efh-R),PRERDFRYHERY, |HERS,CEP20D CDIOAMAGE aritigens) SARWOStigefi)
conprising the nol ecul ar conjugate of claim29 and a pharmaceutical l'y
accept abl MUEHr antigen, ca8b-2rantigemand TAGV2:onpri si ng a conbi nati on of two or
nore antibodies of claim1l, wherein each of said antibodies binds to a

di stinct epitope of human CD89. 39. The conposition of claim 37 further
conprising a cytotoyq.c ageBinposifien c&&lpﬁﬁﬂ%ﬂi&ﬁitibﬂd?@ﬂﬁﬁ}" ehe6f tlansaisbody
of claim1 linked to a_ cytotoxic agent. /5 3 OCTOBER 2006 41. An in vitro
net hod ofandrphgrmaceytiepllyacrepsable ca¥EPT. conprising contacting the cell with
an effective anount of the bispecific nolecule, nmultispecific . nolecule, or
nol ecul ar conjugate of any one of the preceding clains such that growth of
the cell is inhibit3s, wAeompositibrecomprising dhiisolated humbremonodlonad prtitiotly,c

nol ecul e, or .nolecul ar conjugate includes a portion which binds to an
antigen &T@H%‘@P@Fﬁ”ﬁ‘@ﬁﬁ?‘?@tmr’émgbl aim 41, wherein the antigen is a
tumor antigen. 43. ghe MPhBAY i\ aidbIé fopio\Geied AR o WifRin AlthilGRN | S
froma cancer cell Selected”fromthe groudp of cancers consisTing of

ovari an ch308rVHigereast cancer, testicular cancer, prostate cancer,

| eukem a, and | ynph wher.ein the einti gen is

. 44. The .neth of clajmA43,
an autoantigen. 45. &gﬁe alghbghain V@Pé&ﬁfﬁ%‘f’“%@r"&?rﬁ%@ Dman RARe; o o
m croor gag| $18 A6v AP Refi®t hod of claim 45, wherein the mcroorganismis

| ect ed
sereete wherein the human antibody binds human CD89.

36. A composition comprising the bispecific or multispecific molecule of
claim 21 and a pharmaceutically acceptable carrier.

37. A composition comprising the molecular conjugate of claim 29 and

a pharmaceutically acceptable carrier.

38. 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

CD89.
39.  The composition of claim 37 further comprising a cytotoxic agent.

40.  An immunotoxin comprising the antibody of claim 1 linked to a

cytotoxic agent.
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fromthe group consisting of a bacterium a virus, and a parasi3©CROBER2006
of an isolated human nonocl onal antibody that specifically binds to CD89
for the preparation of a medicanment for treating or preventing a di sease
characterized by precipitation of IgA-inmune conpl exes. 76 3 OCTOBER 2006

48. Use of an isol ated human nonocl onal antibody, or antigen binding

portion thereof, conprising: (a) a heavy chain variable region derived from

a human gerni i ne 30. 3 ; s N ri LN
derived froma hurrétnl' gerﬁ%gﬁ{}@@n%gé?rf %%r%%o?y?r %%{):cﬁlgbgghg
prevent i ropntacting dees eelt mdthaan effecte dmoymt exfi the thagpecificamolegule, multispecific

conpl exes, wherein the human antibody binds hunmgn 9. 49 _The us f

cl B 47 TQIRGHE: of TROIEC AR SOy R0 0B 0F Lt BeeIeckipginuEh Rt SN BAT! mmune
conpl exespé gelPRififbRE, Wherid e bipetific aRileduld, nfiitispecific ndlecule, R Btfdcula?
Henoch- Schonl ein purpura (HSP), Berger's disease, and |gA-

gl omer ul meapigatetindudesa pottiorewhish biridsde ar antigen onithe galesence of CD89 or a

cell expressing CD89 in a sanple, conprising: contacting the sanple with
the anti body of any one of clainms 1-14 under conditions that allow for

formation of a conex bEierB&Rod bEclain 4D arheréin theatigen R tuniée bdtédenng t he
formation of the conplex. 51. An expression vector conprising a nucleotide

sequence encoding the variable regions of the heavy chain, |ight chain, or

bot h heavy and Iigh‘h.ch i sm%{h °ﬂgﬂﬁﬁc{%%%%e%hpggﬁg%iscﬁom st to

human CD89, wherei n"the heavy chal e sequence 1s-selected from
t he gr oupcaaesel isélegted froiRe IgbbuBf chncensicdpsitihPof d¥ariah cancbr,tBreast taleer,chai n
nucl eoti de sequence is selected_ fromthe ?ro%p consisting of SEQID NG 3
and SEQ | testiqular gancer; prostate cancer, leukemia, and Ilymphoma.

44,  The method of claim 43, wherein the antigen is an autoantigen.

45, The method of claim 43, wherein the antigen is from a

microorganism.

46. The method of claim 45, wherein the microorganism is selected

from the group consisting of a bacterium, a virus, and a parasite.
47. Use of an isolated human monoclonal antibody that specifically

binds to CD89 for the preparation of a medicament for treating or preventing a disease

characterized by precipitation of IgA-immune complexes.
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3 OCTOBER 2006

48.  Use of an isolated human monoclonal antibody, or antigen
binding portion thereof, comprising:

(@) a heavy chain variable region derived from a human germline
3-30.3 VH gene; or

®) a light chain variable region derived from a human germline
Vk L18 or VkA27gene;

for treating or preventing a disease characterized by precipitation of IgA-

immune complexes, wherein the human antibody binds human CD89.

49, The use of claim 47, 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.

50. 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.

51.  An expression vector comprising a nucleotide sequence encoding
the variable regions of the heavy chain, light chain, or both heavy and light chains of a
human monoclonal antibody which binds to human CD89, wherein the heavy chain
nucleotide sequence is selected from the group consisting of SEQ ID NO: 1 and SEQ ID
NO: 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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