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

25  exploiting the therapeutic capacity of human CD89, a cytotoxic trigger molecule. In
particular, the invention provides isolated human monoclonal antibodies which bind to
human CD89, as well as therapeutic compositions, bispecific antibodies and molecular
complexes containing such antibodies.

In a particular embodiment of the invention, the antibody is not

30  inhibited by IgA, e.g., it binds to CD89 at a site different from the IgA binding site. In
another embodiment, the antibody inhibits IgA binding to CD89, e.g., it binds to CD8§9
at a site which is within or near the IgA binding site.

In another particular embodiment of the invention, the antibody has the
added benefit of not activating complement in vivo (e.g., not inducing complement

35 mediated lysis of target cells) which reduces adverse side-effects during treatment. In
still another embodiment, the antibody triggers at least one Fc receptor-mediated

effector cell activity, such as phagocytosis or secretion of superoxide anion.

2



effector cell activity, such as phagocytosis or secretion of sup gr@ﬁ@
ani on. mD 4 JUL 2005 WD 02/ 064634 PCT/ US02/ 04024 | n anot her parti r
enbodi meMO 8¥%¥ i nvention, the anti body is an 1gd (e-gPCT/V§@a4p24

anti body, e.g., having an 1gGl heavy chain and a kappa light chain. O her

?StGlélbOd?/g:\/ls ot ygles ?lg Zga aﬁﬁ%%Asfgﬁﬁc &%%6@%1])‘3%%}&1]&8?%Ilﬁver{tﬂ)ﬁlb%g @9&%’ i§ égvvn ol e
ant i bodi es I@qu € §m1g8ékl@ hadsicr 25 EW%IE%?!I hesery sheinodi adsappa hightulliaing
Fab, F(ab')Q@theFuntitodyasayie sEﬂ’so efn'i:@ﬁfi@s@&@by e &}Uéﬁtfb%rm@laﬁﬁ i%@t‘i Q%ﬁ Irfg@wqﬂ ment

f
E’LWLEEKABBSI“MS%I%%T ReleD o0 T "Lt ooiing chudr stvlcienibedeatos. | n

their vari abitigen-biidomsiragmentt of thetatibedi SEQJIMAINOE 2b, ¥al) 0 FvEund REaiRER | D
NGs: 3 or /> agﬁ'?‘ﬁq) ctl vely, and conservative seguence no i'fications
e

t her eof . r enbodi nent, the human anti body i ncl udes I gG heavy
chain and kappa [ gh];n aniothien pmalcuhllobmbo@mmnefﬂn!anﬂem@npuhb&ﬁhﬁdtﬁ im no

aci d sequengRadi i urhdh I 4V Dot and hﬂfnagécgﬁﬁaclggtfq hgmtr%:}eé%?mdsi 5

respectively, and conser atlve sequence
Particul ar SORBNSEE mglegride ﬁ@qw@@emthqxrnwnbleangms haiske forftiin SBE@IPINOs:

hutran mnodt eEinESEONDNGS: { 5Pl phiiily bafl coflil 12 A0 LELERLATL O 25

14A8, 7F12L](h eﬁp resrgg éhl‘ve y%ﬁ or an ant t ha € sane
epi tope as 1€ hEF ey, t %@%@@Mwlwﬂsdgﬁd&ww ghatriand

char a;:t eri sl¢app$I1gxl$t cﬁqam \awidislelrdgibns Whith c@fnp&s&the?a@m'ﬂld%ﬂi ﬁﬁhérﬁ@gblﬁr%wﬁmofn t IhF
i nvention a ce

or a |ynphocy |c c %g%d%de@(g?gr}ﬁ(gﬁ i I,Sgeqslpgcqueiﬁnaad cﬂéﬁY%ﬁﬁeqmF%
expresses tm@ilﬁﬁﬁﬁomeﬂ}ci%ife whi ch includes a B cell obtained froma
transggpi ¢ non- human lﬂi?ﬁéfﬁar arﬁlbgdres aftth(e%P%gﬁgh&lﬁ%ﬁsiﬁcl]u?%\#?n%?a Fﬂenorre

conprising.,a human heavy chain trans

t ransgene ﬂ?ﬁ?anéﬁ@wg’“@h@‘@daﬁﬁt(m 44 ubdpndd. 2 felsaraferred fomed448) 1 ). In
anot her paﬁﬂ‘immrﬂrsmrbe@bmmyp& Mﬁaﬂb@&?ﬂ{:ﬁ Bﬂrdstt@ﬁleméffﬁrblﬁfﬂ #Qf%m of the
e fo

b opert i 'eQ.Vg“ B R e B8 st 550 Mkl clraderisis s ebpoibasbiiding
eqai l'i bri urr s?-som at i on const ant ( Ka) to human CD89 of f aLOLeaiB gbgut é(r)
o ehap oot b U R e
e.g.,a CHO cell or a lymphocytic cell) or be obtained dlrectly from a
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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 imnortalized cell).
In another particular embodiment of the invention, the human antibody
of the present invention can be charactenzed by one or more of the following
properties:
(2) binding specificity for human CD8§9;
30 (b) a binding equilibrium association constant (Ka) to human CD89 of
at least about 10’ M™;

(c)a dlssociation constant (Kd) from human CD89 of about 10 S or
less;
(c} absence of complement activation upon in vivo binding to CD89;

35 (d) binding to human CD8$9 at a site which does not inhibit human IgA
binding;
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portion of an antibody of the invention, fused to an immortalized cell. Particular
hybridomas of the invention include 14.1, 7.4, and §.2.
In yet another aspect, the invention provides a transgenic non-human

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

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

35  and/or cells expressing CD89. Preferably, the transgenic non-human animal, e.g., the
transgenic mouse, is capable of producing multiple isotypes of human monoclonal
antibodies to CD89 (e.g., IgG, IgA and/or IgM) by undergoing V-D-J recombination
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tetraspecific and other multlspecxﬁc molecules. In one embodiment the multispecific

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

bispecific and multispecific molecules of the present can be used in the treatment of a
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system |n one enbodi ?@%ﬁ%ﬂ?ﬁpapgmﬁﬁ IPB’F%}F "?"r‘g‘éﬁ%ﬁ with a
chenot her ap@miccthmmlp agaﬁ; mtliation, orranageﬁghaﬁmﬁdlahteﬁmcgl aihaficesergd. ,
enhanc or t n_Ec receptor,
&3 milfbﬂsnﬁfel&bl%smm&ﬁﬁlafrﬁ%hegior LocBfth o L¥n Blo Pleptor bf

e.g., an Fca receptor  or an a ¢y cal
cyt oki nes f@PeIé@WnSH?}BQSr%Qw@ﬁn@ PGl @ﬁ@’ém?r%fﬂf admmBTangimmaImym@t

col ony- st i ristRUE 3 rfu@cfcﬁffbrcoﬂ%i/é ulaﬂ&gaf&lé!oi?wl@sm"?% ophage
col ony-stinulatin ctor interferon ?Q drPr‘%D
necrosis fattony" ng ﬁF#@ F‘?,n'é g ne‘é?ﬁﬁﬁé“é‘?ﬁers

ant i - neopl a@iNK). th&mphu%amtsdﬁmﬁldqhhmdg c(tl&ﬁlﬁ Ia@ﬁ%ﬁﬁoﬁksn@ag%ﬂ{sashbﬂ
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met hod for andetvstapbagpbamidd hidgoxyiréan vivo the presence of CD89 in a
sanple, e.g., for di apnesiapghé M%e%&&&%%&%ﬂ ovlh&; PRgwealqdi ment,
this is achjeved by contacting, a sa%e tgm opt lonally al ong
with a contTBFHEGABPEC Q5T AV REPRERETIAS 96 ap aa*ﬁ{”ipﬂf‘oéyg for dipgrosingi@nt i on
(or an ant i (BAY-helathidrigseps. th ope raﬂneoemf.am uhigas a&m&atw%matcﬁﬂg a adlhlgwf» or
formatp,n X bod ion is
t hen dgt ecte St%? rEgJU%na@e 518‘@ LI°§ ?ro Wgﬁ gh%‘)gmé% H%Flogﬁﬁﬁi’gﬂ ong
with the texftthe invention (or an antagen -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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gernmine s%%ggﬂtg utilized for the HUMAb 14.1V, ,-region I ncl ude V.
3-30.3, D and JH4b. Figure 2 shows the nucl eoti de sequence and
corresponding am no acid sequence of the V,;-region fromHuUMAb 14. 1. CDR

oo NS jare A1 S0 del | Reat o8 o iine AEGRY LS REITB IS blinB i hcbe
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segmantgg ut o Ized for t ﬁ%gtg @Iﬁggll oh ?egg%{lhﬁe VH '3-30. é D 7-27,
15 and JH3b. Figure 4 shows the nucleotide sequence and correspondi ng
amno acid sequence pf ﬁé“.esl\@%vsrtﬁghﬂéleéﬂd%@eh'uéﬂ%ﬁé aﬁ@%orr% iagdiio ai@ al so

del i neated. The rmine s ed the Hu ion
el e, V. ‘sp@vnsn AT BRYsresmpiop FOUABSIES DR gwpsm?eal?%sgwwsﬂ e
present i n\geﬂtﬂiﬂmergmnﬂmﬂﬂwea@dzﬁheﬂulmBmm,gcég@mincml\b,pm&s, D 7-27,

i ncl udllrgg anﬁ'lﬁgﬁ;ibi ndi ng portions thereof, which bind to an epitope

pr esent on & n 1 gA receptor (CD89). In one enbodi nent, the human
anti bodi es are produced 25 in a non-hunman transgenic aninal, e.g., a

transgeni c nouse, cap fﬂ? Qfshcmré)tﬂb'ﬁhﬂgond'@-’gehhm& a'nﬁQBM‘@ nﬁfng@ﬁﬁﬁ@acxd
nonocl onal anti bodi es %%bz &\ and/ or e[r%m ng
V-D-J recorfBavpeece @ﬁﬂﬁn‘&crww m&m&n PRovegiong |a§F fi%ﬁi? F’Eﬁ‘lﬁ
aspects of deh@lih®yephdrddutiliet deiethe BluMgb $DRV | -Bapdoe inchaletV,bAady afd AgRent s,
and p?%r maceuti cal conpositions thereof, but also non-hunman transgenic

ani mal B-cells 30 and hybri domas whi ch produce nonocl onal anti bodi es.
Met hods of Insthiled Descripinon gbihedavertionhe i nvention to detect a cell

expressing CD89 or t el M1t0d Burnn FadnblonSPeRitiBS S8
CD89 (for exarrpl eb ng}%gﬁﬁé{luﬂ?ﬁ %Eﬁﬂbw efklecu les on 1
including antigen-binding portlons thereof, which bind to an epitope present on a

human IgA receptor (CD89). In one embodiment, the human antibodies are produced

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

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

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

the treatment of diseases characterized by abnormal endogenous IgA, such as diseases
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(e.g., Bcells and celligrncludrng 25 cytol trc T cells (CTLs)), killer

celI's, natural kil eSspd Bereys thedsmm geffect cyft fexs to aeolsmno]ghﬁllsarhlch
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° 9. ophageghh I\}hﬁl X eXE ?) ,EI &éoce'lle Al e B s x%acropﬁ%s CnonoCY s
eosinophils, neu ophlls polymorphonucear cells, granulocytes, mast cells, and
basophils. Some effector cells express specific Fec receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of inducing
antibody-dependent cell-mediated cytotoxicity (ADCC), e.g., a neutrophil capable of

30 inducing ADCC. For example, monocytes, macrophages, which express FeR are
involved in specific killing of target cells and presenting antigens to other components
of the immune system, or binding to cells that present antigens. In other embodiments
an effector cell can phagocytose a target antigen, target cell, or microorganism. The
expression of a particular FcR on an effector cell can be regulated by humoral factors

35  such as cytokines. For example, expression of FcaRI has been found to be up-

regulated by G-CSF or GM-CSF. This enhanced expression increases the effector
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contact w an antl- the inhibition of growth of a
cell by at |east aboubs umwrezmq@e wow' MUW%@%%@%%%WW@%D ashts or
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with an anti-CD89 antibody, e.g., the inhibition of growth of a cell by at least about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 39%, or 100%.
As used herein, the terms “inhibits binding™ and “blocks binding” {e.g.,
referring to inhibition/blocking of binding of CD89 ligand, e.g., IgA, to CD89) are
30  used interchangeably and encompass both partial and complete inhibition/blocking.
The inhibition/blocking of IgA to CD89 preferably reduces or alters the normal level or
type of effector cell functions that occurs when IgA binds to CD89 without inhibition
or blocking. Inhibition and blocking are also intended to include any measurable
decrease in the binding affinity of IgA to CD89 when in contact with an anii-CD89
35  antibody as compared to the ligand not in contact with an anti-CD89 antibody, e.g., the
blocking of CD89 ligands to CD89 by at least about 10%, 20%, 30%, 40%, 50%, 60%,
70%., 80%, 90%, 99%, or 100%.
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conposed of fallovesg oﬂa?sFthZIDBm,rFHERsCDRQ; ER@G@)RBQFRmmevhﬁﬁm féfSorisf
FRa. ThG variealsp) thd gk chiins G Aty doilan Selimendf i Bmger e
bi ndi ng don&®n§tant EEignsoé thscend bodies mey regdistg die bivding of thsinamunogghwingoof

the anti bodhes ti¥Res G fchk€ itdMdiRE RIHOS &ilsbhﬁle'lfﬁhe | %#EQHJ ge;%téffecfbgs'[

ti ssues or f or cludin cells. o e.g.,
effector c&1° fé ‘Zﬂ’ﬂ f{}ﬂé‘)ﬂpf’g‘?mz@fg(ﬂ%ébﬁc ?@C&{ CPRPemEnESYSERcal conpl enment
system The term "ant Thetenhi aiigg- lm@dinlgqmm@{“ cﬁ“&n&ﬂhb@@débr(sﬂﬁpl_sﬂ"ﬁﬂmbd

b
of an el i b ‘3“ Bt ek ekl W18 (I BRELPimdl L SR e4eP LR Rl ey AL gen
(e.g. CDSQ?bl iyt torspecifiendly bitbtorant andigen Ifﬂg &89y ek Has hdem@d\mnﬂnm thea of an
ant i body Ca&ttﬁn&ﬁ‘ﬁ&ﬁé ﬂﬁ@n&y of LPERIAES 0 bﬁféﬂﬁ&ﬂmédqugﬁggm@lﬁg IOPQ ﬂMI—length

Exanpl es of w ts encorrpassed m " ant
bi ndi ng por ¥EIPY o Xaalﬁp ﬁP dips i Trgmeats cpmparsss vithiny Hﬁrfﬁfmaaﬁﬁm@val ent
; ragment 25biading }mt‘thcngfoébn hﬁlﬁbddl;z melde @}a&ﬁﬂ ﬁ@%leﬂ? rﬁ?(ﬂl&wa(énlt ﬁagmgr(tab )2
L men, S NI SR AR, S L S 5
t he VH and mgm@dmm@gsmg itwd Fab ﬁ‘agmsa‘gdmkbd 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 e al., (1989) Nature 341:544-546), which consists of a VH domain;
30 and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, VL and VH, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL and VH regions pair
to form monovalent molecules (known as single chain Fv (scFv); see e. g, Birdet al.
35 (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be encompassed
within the term "antigen-binding portion” of an antibody. These antibody fragments
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di mensi onal structural charactéristics, as we as speclific-c
char act er i SRIPEEE, REBHES ORRIGERAT PERde RsHeRIg. ovligh henato @ﬁete@bb@dmge

di sti ngui Sf‘@dalﬁﬁmdsh%r tXen ke e Atbléculd ey baide! oﬂ%erﬁ@tmﬂ'h@a lagkell 8hrfhée
| ost |nthe resen dg enaturin solventfs eé:? erm Epgpilflc
nol ecul e" (¥ ﬁ?é‘ﬂ 9 ISETRICORIRy Suffacsiof ap edtectog Cdéw efh8 E‘P g8 or
protein or 'hagtispteiftompleenle” whi'lchedogsecifivamdietfiler mhtelmld&ﬂtdlgclude any agent,
speci fiGi ti X I.n QL oLer tW|th
(% a da1 €5 paepHRE oﬁteg’ékreéﬁ*@% el SR EhdEe o an
ef fector cefiffereat lﬂdllmmfﬂ:ﬁ@st prexample.tthe pedsculecmay baduib eor lmeract

" het er ospecyith C(a)TQ L&E Shracelatitif el ERORARL Rcd &_ﬁ&] &gﬁieasﬁ}'faé’ﬁgﬁrhﬁw effeetof céll 1an§

protein, protei n or peptide. conpl ex, which has nore t

pe or
di fferent b(ip i?fl ﬁ@“é’ﬁ%@ﬁef epmpearent.cAccqrdingll. ghe yenting weludes. butis E?Phd t o o‘r
interact Viithhed (cﬁbxs@eﬁﬁb,lmsplﬂfcﬁf@&&em‘pecgﬂ@ anﬁtmlhsamaﬂﬁsﬁeemh@]@cﬂ& whHRh

sur f acenof nd t o er c

Accor d?)r(\)gl at dhe&??\&/e llf;sgﬁ}alt%c 1&1%%'% S)uﬁﬁf’lslb of™ c?#“f'r ‘angEn?“&rs‘bg& fic,
trispecifi decqm@mmpﬁfﬂcforcellsand ot her mul tispecific nolecules which 20 are
directed to cell surf tei r

such as Fc recept or s?gﬁt%?lfe ﬁoéﬁgﬁﬁﬂoﬁ%}%gp (r:nl%l %é‘%‘éﬁ’%c’%ﬁ‘%"?ﬁi es”
al so i ncl udd¥algtaBisardsc a’Eilboﬂ%"cﬁléé"’lH?}e epf ¥ apd ML domaips arefexpreasndia®atli es in
whi ch the \Aﬁ]g:ia@ompeph@dwmm @hﬁusﬁﬁ@éﬁ%ﬁ@dhﬁﬂs o ﬁioﬂgbealmlfwﬁmlh«de chai n,

DUt 4989, S 0RO BRSO B s RO S T
complementary domains of another chain and creating two antigen bmdmg sites {see
e.g., Holliger, P., et al. (1993) Proc. Natl. Acad. Sci. US4 90:6444-6448; Poljak, R.J.,
et al. (1994) Strucrure 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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conpl ementary domai ns of another chain and creating two antigenl biJtdiZBl
sites (sg& %0%6 4 Holliger, P., el all (1993) Proc. Natl. Acad. Sci. USA
90: 6444- 6428 jak, RJ., et al. (1994) Structure 2: 11 HACHYSY 040245 ysed
herein, the term "heteroanti bodies" refers to two or nore 30 ant|b0d| es,
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may includéﬂ¥%ggg%%%§k&@8§5 WO 02/ 064634 PCT/ US02/ 03024 am no acid

resi dues not encoded E@Ehmmmﬁn@modbmdenﬁhnhﬁmgrmmumﬂ@mﬂeﬂﬁbﬂges (e g.
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monocl ona Vi CO i t,ion ays a si e pecificity
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speci fijgi ty, Ms‘é@mc %‘ﬁ?e by %mn%n‘?)ﬂ% cﬁﬂ@ﬁgﬁg%ﬂuggm%n? )q?lrﬁ ﬁd { A héman

germine i seque

monocl onal éﬁl&tic ng&P%ﬁﬁﬁé&u@’éﬁn@?ﬂdmeﬁWQh doma which includes a B cell
obtai ned from a tranmﬁnmmaomtmhﬁ%mb%d? as é?ecﬁlér&ﬁnﬁgl?t@{’l&ed%use
f

havi ng a gen risin human heav hai n ansgene and
chain t ranslﬁcgng f’lggglﬁmf Bmg?i)%fefﬁgattaé? P?B%" gveelxlpresqfﬁlecﬁeéﬁeﬁnf’frl%%@%bﬁant hunan
ant i body", ragombieshthesass,rsuch as (ajtaﬂnbt&hlesh@olaﬂeﬂ(fxlouﬂﬁl ahfnah(m@na ﬁi%bé}@ﬂétes

Such 225 " ﬁ%ﬂl&?ﬁ@“?ﬂﬁ%ﬁﬁ@éﬁﬁa ek QB B, By ST RS0

t ransgeni c CFMQWﬁ@QI%M%W@GWE@XPMSQm verok transfduead iinto Sewst | on
|, below), ceﬂ bOc) %ﬁboﬂ&@h%ﬁat%%%§?éioﬁﬁ%ixﬁgt,%oﬁlﬁﬁn‘i@fapgﬂr%laﬁéﬂﬁt?o% hfParyect or
transfected I? h cel | W%’F%FP tibodies 1 so romar rhant,
Coabi nat or 87 ARLHORRS PISGERS ] STesserh creditd o xolaiedl bR edhepmepts el

expressed, invadee geicong oftminendthiyhogivbulih Refie seaaet RBbther DNA sequences.
25 Such recombinant human antibodies have variable and constant regions derived from
human germline immunogiobulin sequences. In certain embodiments, however, such
recorubinant human antibodies can be subjected to in vitro mutagenesis (or, when an
animal transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and
thus the amino acid sequences of the VH and VL regions of the recombinant antibodies
30  are sequences that, while derived from and related to human germline VH and VL
sequences, may not naturally exist within the human antibody germline repertoire in
vivo.
As used herein, a "heterologous antibody" is defined in relation to the
transgenic non-human organism producing such an antibody. This term refers to an
35  antibody having an amino acid sequence or an encoding nucleic acid sequence
corresponding to that found in an organism not consisting of the transgenic non-human
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sequences GfuPake VH and VL regl ons of the reconbl nant antibodies 30 are
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Mor eover, an isol ated anti hod b aI |y of .15 ot her
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speC| Gl i 'l 0S| er ein,
'speci f2 6c b]ie% |anlgI CFP thQR%d‘é‘%Hnmgﬁ aldp RH%H agé%ﬁfe'thef%]aﬁgeﬂ T gen.
Typi cal |y, folkgrastes ﬁl@dytSlafﬁms’fwbimdm tafafnonrspszc@fc antigereesy. . Bﬁﬁutzaseﬁﬂ 1°x
100 M, a%ih&*ﬂﬂﬁth%%réd%?exﬂﬁﬁéé%ﬁﬁéﬂ &eyc]aggw.ga&ewahhga{l Pihd bﬁ}hée)é "hRat s

at least two greater than its affinit ql#g to non-speci fic
antigen (e.3t O@S‘Rm%’é}%‘é‘gﬁ? anfgsie 2nf n 2R 3pHBOGBT S¥eHE ﬁ%antasﬁnu gEse a
cl osel y- r eliatepchaagdablieherethhaitlpihe a&as" anaimtibody which binds specifically to an

25  antigen".

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

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

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

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

35  dissociation constant of a particular antibody-antigen interaction.
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about 10' M’ preferal;s[syu t b r st
2 hou 109M TEohie s@@hb&% 13% réf@l'%%theﬂﬁ%gfly% {fer%}r)fg %ﬁ(@?
However , h%‘%ﬁ"ﬁ’?ﬂ?dﬁvh%vﬁﬂhﬁﬁcéaﬁaﬁﬁef?&loﬂ(gﬁn%ﬁt her anti body |sotypes For

30 exanpl e, "high affiAsidsyd hélieﬁi;i"'i%lt)f erswat@mhgi\/kéfé@.w% ;Sh%heﬁﬁu&PbyWﬂ&d?ad' ng
affinity Ofth%t | east .abou term "Kassoc" or

used her ei n'05 Laspd %f&%etogmﬂ élf‘tél?c’dtyoc H%es GBF & Flas t@cﬂ*i@toirﬁhe QﬁﬁefaIg
partlculér alnssebody antigen |nteract|on The term "Kdi s" or "Kd", as used

herein, is intended t S th 3 SS C|,at|on c nst ant
particul ar anti body- a(r%f |u§édrelﬁ?rtﬁ% %Orfs %hec!&?og'pﬁ TFigs to SOWVBCE)%E@@%M
PCT/ US02I 03beavyshaindtaet inprodueed whemny petypeahatchinghat meﬁ@ﬂadepdm @ gsge
(20, O Stk he sl EASANSY AU DT 0T AT o1 ons.
class, or %Wﬁ@a“bé@’f&ﬁheaﬁm%@}@dmﬁ%dfwfbhﬂ@ne Iscgy;nﬂ swisching lnascbeoh t he

ot her 1 5 ahmsas (ﬂ@s lsalest AL Qi ! ;
i sotypie cl “heay bbical ﬁ@%@ﬁs&&lf!ﬁﬂv\hi%s\éﬂﬁll lssé 93@1&15&{1 %hl ng
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al ways OCCUJO%betprxJ&hgtébq lfroﬁle gcggsc{‘mence w il typrcal

As used herein, "glycosylation pattern” is defined as the pattern of
25 carbohydrate units that are covalently attached to 2 protein, more specifically to an
immunoglobulin protein. A glycosylation pattern of a heterologous antibody can be
characterized as being substantially similar to glycosylation patterns which occur
naturally on antibodies produced by the species of the nonhuman transgenic animal,
when one of ordinary skill in the art would recognize the glycosylation pattern of the
30  heterologous antibody as being more similar to said pattern of glycosylation in the
species of the nonhuman transgenic animal than to the species from which the CH
genes of the transgene were derived.
The term "naturally-occuiring” as used herein as applied to an object
refers to the fact that an object can be found in nature. For example, a polypeptide or
35  polynucleotide sequence that is present in an organism (including viruses) that can be
isolated from a source in nature and which has not been intentionally modified by man
in the laboratory is naturally-occurring.
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not be predi ctable fromthe construct. As used. herein, "glycosylapj ofs
pattern” is defined as the pattern of. 25 carbohydrate units that are
coval entW{ 2{0¢4hed to a protein, nore specifically to anPGT¥#REH24bul i n

protein. A glycosylation pattern of a heterol ogous anti body can be

character] zed as Del G UASAakadbldt Sl Rrch ey RASU AL AR AR hOT NS

whi ch occur . naturallx‘ on_antib produced t he species o
nonhuman t FEASYERAIE OF HEhghain W@WQ&F@“&‘P BFH ‘H]éﬁf?ns?kyISFngttlﬁEOSa‘iiQn%ul d

Lecognl ze tlﬂﬁaaillatél@@ddjaﬁehﬂﬂ aqta«tltc@l}@e%thexlithﬁ a?&lnft{?hﬂﬁ@ﬂt @ﬂ:i&ﬁagaétzﬁérﬁﬁﬂy aa? h

eing nore sim,la attern ycosyl ati.an in ecies o e

onhuan. ¢ TR 35V OB T Y s AR an e SRSt auHe Bepe genes of

t he trafsgeas beddentifiedibyedmpihieon E}rgeam'hnamﬂi 4 yeatrangsdribag witishavs atliehstr ei n

as applied & b rs o fhe fact hat, an obj ect can be found in

nat ure. For ng rgt%grﬁb {;S&ﬁ%%#ﬁ&? R g?mog’@y&)%m%cl eoti de sequence that is

present in an or gani sih¢ fenl "waieagangdedl oe Sgertrfine conligwetidre dsasedihéreinina

source in : . man in

the | abor at ot s@ﬁgvﬁ’tﬁgﬁtﬁﬁ%@%ﬁ% HRReRgLaRA0h SRR Y P Sisrh Sl it

PCT/ US02/ oqumhlnédﬁ@ﬁw ehgelyadipsenidiod Rer dissematters to a

mnf i gypation of a hwﬁé/ténﬁhauae;@racidl xahtecﬁlt.h,a:dwséamaed Eh't %?ﬁtehaed R)QHéluge
erein a isp el y. .adj.acen

segnent | n\f%ﬁgdﬁf)@%sf PB‘ﬁﬁgﬂ"t f‘?’f{jleésnggﬁlﬂ &if plidAnOleghp may devineds-stianded

domai n, respeoubleaitiandd, rbaap;reﬁangﬂylls mmgtaﬁ&ﬂlwgene locus 5 can be

I dentified by corrparl nto,.e qLb Iocus

| east one reconbi ned eﬁ{‘gngﬁﬁ) th%‘f?i?c ﬁ%’%tl%lﬁ ﬁgﬁ% THR R E ?ﬁeﬂce&m
"unrearr angwdlei@acidgwqmﬁmg@n@bodlcgwattﬂ)ody past:wnsédghé’ri-él\fL iGDRBEthernde to

a V seqgeenty, (ghgy $s fn%erfd@@t&%’?é tS'AGﬁEI fbrhc‘t\ﬁ"ﬁfo‘tédﬁlet% ﬁ:&"fﬁf&feohﬁe not

reconblned so as 'to be_ I me éHglacen segnent. 10 The
tern "nucl éP&u%PﬁelFﬁﬂdEt&}h‘éﬁnm?{@}’t% brepyepaitiop grej ﬁﬁee?fdéhprtmcteﬁtzqimde DNA

nol ef:ul ets aBgudRdls éiﬂioﬂd ﬁ%}lmbﬁﬁeﬂgﬁ%rﬁibgd%bﬂldmhﬁﬁ%txﬁi eﬁ)ﬁclather tthan ded
single-str ar e- strande upl e- strande
A The | Q€S wiSoh G scrEniet ettty Botk Biemuleic, S ThavBemeppmnc
ref er ence tlaNAnUoloakendodosentthe tinngn ant Q1080 agibordy amtpobtdshy thereof,iindiades

(e.g., ¥H gé‘num 51159&1\?\‘2 LAd seiﬂ}n&@oﬁ:ﬁ ?1 d!4$8 h“&ﬁ(’@l?&’s o gflﬁfl ({/ ﬁ%a

nucl ei ¢ aci nuc e se uences enc
anti body oranddghpekpm G¥E) V@tﬁbémgtqnébawgél@m@qum@sébwa@ Sk@d @ésl

encodi ng ang isbodi:R o 6aftrbdRewddRr t i ons that bi nd anti gens ot her than

CD89, whi ch ot her seq 3t ur nk the nucl a human
genomic DNA. In one ‘g‘ﬁ‘g f"lﬁ%"dn‘ﬁ qad)r‘?gfﬂ PELISRELs St foﬁrg‘d?%%g? ‘Igor tion
t hereof , | MOstdes i2fluddieonsal@dieisdguence anidificanons!’, § equetiestidefand4uriino 7. 4,
8.2, a§5welalcic?sgeqngl?c\éym%]ﬁt:&icfnyl\_»hich do not significantly affect or alter the binding

characteristics of the antibody encoded by the nucleotide sequence or containing the

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

isoleucine, proline. phenylalanine, methionine), beta-branched side chains (e.g.,
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and light chain (VL) variable regions having the sequences sh@mULr}gﬁEQ | D
NGs: 1, P‘ﬁ% 5, 7, and 2, 4, 6, 8, respectively. As disclosed |*amed
herein, 0%@(19?«%%5 set forth in SEQID NGs: 1-8 incl udRCTEYRYIMat i ve
sequence nodifications”, i.e., nucleotide and amno 25 acid sequence

nodi fi cat i GRGoWMpeCHa Lanidg Y e ; g hadi:n
characteristics of tl.ﬁlg’_ggltte}ﬁg y gn%g@)%tggy&a/é Eﬁ%ﬁ%gﬁ'%g&é’_ ga'g}é%g]lém%’r

cont ai ni ng FRIOPhaR; Mstidipe) LePegictey papessspd aping peldgetjdenioe human

modi f i cat i cmsi-CDEP utltbaivah preférdBly rapldeal Wil afdthét ShiRs acidiebialS froRdfle t i ons
and del eti qns. di.ficati.ons can be introduced into SEQ ID NGs: 1-8 by
standard t e ecét'a Yin the art, such as site-directed 30 mut agenesi s
and PCRénedi at ed nut agkerastiwely, Gonaethvedihvelineht) enagichs b St ifikiduens

i ncl ude on i i i aci sigdue, is replaced with ap am no
acid resi dggndﬁg%?\cg{éaaﬁgﬁrﬁ%ﬁao:}%s@ éelg ﬁgl gbc%é’rﬁoldfl SCOPENS ﬂiﬂ’géé igéi resi dues
havi ng si misp@yatgingouigperiess, ardathe résabtimgdebddified anti- GIPEY antibodiEaesebé ani | i es

include amsBReAS £ bWd st side chains (e.g., lysine, arginine,
hi sti di ne), agi dic s?ﬂge&c ai 5n " (e. %g‘ﬁ aspartic acid, glutanmc acid), 35
O

uncharged pol ar si de 4¢&ardisglyeanfibodigsyeareried bashaflmgivnend Geht cimeyiabler i ne,
t hr eoni e, regiﬁﬁ}}&icﬂ'@,ﬁﬂ@)‘f&i&hé@ndﬁdldé%ﬁ@@ﬁfi’rp?&e.,'S‘E@P ‘N(i)é'ldg £ Al Pardfor9- -

et oni neponitie FiEdhERy and Hebt Hhur e e eion) shororg pc P0G Wb 064634
PCT/ US0210488n (iteyrSEQID O 2, 416, andB) hriiadensabstamghiBy il SnibodRsChai ns
honessent | acaded B ESRALDN fuler héolBrERIRen R et Sotiervsbaly medthed. ' °°
pr ef er abl y Frathendisenssion ks tmiptvh enclesibstentallyosimélar shithoiiesrvat be gersaared si de
Dt r oduzed Dizeorhe PRARL (1S R And B a6 AHOME PRl RO A ot
sequence, SErEHD %%Sgé IDRAPE kb ipprovifeddelowsi s, and the resul ting nodified
anti - CDB9 anti bodi es RaRublgic RLsCRRAEM CubRbfsH] MnRESIY* ihdicalt A G9! V.
ant i bodi es gglcoded bg he avy and ligh chhal n varjiable 10 region

nucl eot i de "SEGAHdEs lb‘§3§@n%g§§e EPEFH (’5%5)&.“,' ESI?@“FE}HN@S“?@ argl COST,lPaé?ﬁiﬂ)
and/ or  coateidantgl,tvith {ipeepniatandclkotiletineidns ot alelctiohe ih agicas)abamigno; aci d
sequenges di : i L Y 4. 6 nd .8).. j ncl ude
subst ant algrggslﬁﬁnﬁﬁg?&gntl l@g((?:l Iegst a_leb\?g%déeo%t‘g%o’g’r %?:%H%Oéff Rﬁeﬁ%g@?’ﬁf fedst
sequences RRPERSHaSObBeRE dimvc saiides: o ltemaiydly atbstamial thoeroleliyszxissi on as

to how suchkvieyhisd %ﬁeﬁis'%ﬂﬂihﬁe @Aty &%éli@éh?ﬁfﬁi?ﬁic&%% ad S mPased on

the partial (i,e., heavy and |ight chain variable regions) sequences
di scl osed cﬂ‘%‘ﬂaem?négf%ﬁﬁr ‘NOs: 1-8 is provi ded bel ow. For nucleic acids,

the term "subst ant i alThegenlengidéntitydieoadenswb Raduenees isAtaheich Fahdsumbdr

desi gngy ed B RANGNG $8silibR §Qfed W‘ﬁ‘,@ sgcﬁ}cinc%l(li.g_, 8l flcglqglq)g? nd, Sp iqBstical”
positions/total # of positions x 100), taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity
between two sequences can be accomplished using a mathematical algorithm, as

30  described in the non-limiting examples below.

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

35  two nucleotide or amino acid sequences can also determined using the algorithm of E.
Meyers and W. Miller (Comput. Appl. Biosci., 4:11-17 (1988)) which has been
icorporated into the ALIGN program (version 2.0), using a PAM120 weight residue
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are identical, with appropriate nucleotide insertions or delet chir}m jugsat
| east about 80% 20 of the nucleotides, usually at |east about to

and nmor eWSHEstEl y at | east about 98%to 99.5% of the nF&TESNRGHIS
Alternatively, substantial honol ogy exists when the segnments will

hybr i di | hybr | th I f
the strand ke 55 Gor eait bt 52 AR BEPRRY oL 3 dn cbliobd e PR on or
t he nunber 1dé‘[‘&1t9ﬁ)ehmmtmaﬂrmpmafcltl|smnedsmaadbcb1¢t¢mm&§leq0@1be§e¢dlemap %

h I =

onol ogy = {ﬁd ungc% & O@Qﬁhﬁ{‘lﬁ@%é???@ ﬁﬁ%tﬁnﬂpﬁﬁ eagﬁ§b§en]19\,\%rlpc{1a@éﬂ ng

into accoun e nu need

to be i ntr odtctd G@P pmmn@@@ﬁrﬁ@ﬁwatﬁpﬂtch@gq (ﬁ@all@ﬂqa‘fences The

conpar i gon mrp rﬁtﬁ%sﬂgteﬁﬁép 8ok R 8 nPRAEBPL ml&@so ﬁ)){mxbﬁﬁd/‘@en t wo
sequences can be ac a mat hemat i cal orit

al
descri bed |Eﬂpt‘ﬁ@ghtﬁf— rlrﬁatl%dﬂe&éﬁﬂ@én%éﬂ%\&mﬂvﬁ@hﬁéfgeﬂt f’f{?éﬂfﬁty bet ween

two nucl eotide SeqUGnTﬁ@nﬁﬁ&cQ@ld ﬂﬂtp@étﬁin%?uéiﬁkﬁ@fﬂﬁ@r&éﬁ’t m@ﬁro@mahn t he
GCG softvvari %ackage avygi | abl e at

f/ i VVV ﬂ(ég 5‘82 b g
NWSgapdna FRbs Fsedand QUEK SeRanght o BFrigEn aggarch ggaingipu BF S To s o ]
| engt h wei gk edmple, entdfy rélated, seQﬁexﬁes Thehpeacked candenterfoymbdtsiegthe35 t wo

of B Moy o BLART S KR AP ERRSR 8RS O%Fﬁﬁeﬁﬂcm?’aﬁﬁﬁgf e i o
has been iot(iotat BﬂASﬂmlqlmldAlmamhepuc@gbapﬂ(fm%i with hedyBLASTng a PAM
120 wei ght %ﬁ%%al%%ca% Didb Q»h!lrdl%ﬁgcﬁ 2 B%‘b@a@%ﬁﬁeg’&a’é %%Q%&élggﬂolc;géﬁéﬁ) a

gap length t'y of p penal t dition, the ercent
identity beﬁmnletwnbmomu&élo Yf'é’ﬁ@és ET%@PéFﬁF}h"éd:aﬁgﬁﬁ pryaed

Needl eman @ (WRBEA LY proim, sBhel= SH&ddiénghs- B wa&hiln aahlgoratﬁhm whi ch

h b d t GAP. t

(avai | ¢ SuBSGEE Em,o}cia?m? &Eeesmm%@?ﬂﬁ se?ﬁ‘tﬁa e o2 P E PR x or a
PAM250 mat r hhgnn&mﬂs for cgmparisinghirp@ts, TBppdd BLEST 440, b8ytiltzed @as descabel &

| ength wei 9@1@%“\;1 3 a12 41%’97)%&’1.:2 LidPRes! '2?(1”7?%'3?9@485' @\é\?éﬂ ﬂ&ﬁlg%ﬂasr

sequences (0} IYnventi on can use uer
sequence" t mqo@apmdrﬁlaAgféa:rwa@gathh defaplt prametras abthsaesneetive Hféglaéfb?a(ﬁrﬁl e,

identify rekayedsomRRG %s %ﬁ@e%@ﬁ@&%ﬁ?&%%ﬁfﬂmwl ng the 10
NBLAST_ nd XBLAST p (vers thed%' E lh a }%199
Mo B 215: 403 10 e ke a¢ e%egmw gec:gﬂssaaﬁsw Plfe \mh

t he NBLAST pzﬁ{lﬁw pﬂmﬁsd:@ﬂ’ @bmaﬁﬁ)ﬂly pPuoE ﬂirﬁﬂgf& Rueleic2acidisdiokited " ¢ teadeiede
sequences hor "ol uel ej VERd, on.
BLAST pr ot et & a;l)@igmgc Er? Qﬁé’ ﬂ“%gf!ﬂ%aﬁ\gﬁ (H?‘Jhr C%Hhﬁiﬁ%kgﬁ&%rtgo%rogﬁr:% score =
50, wor dl enguitamin@ntspe. ghottien celinlarmua@nmlaq@ Fayaginseby ﬁf@n@arég@sh@qp@s,t he

protein mol gell£% ﬂicaﬁ&%bﬁ\ﬁ%mnhém Cst9 b&mlag,rtogﬁﬁ%ﬁmn@dté@wagmaw gel
compari son pur poses, .capped BLAST can util 9 CrTi (3
2 electrophoresis and others well known i m e art. See, Ausu e et al. Currcnt

Protocols in Molecular Biology, Greene Publishing and Wiley lntersmence, 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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Al'tschul et al., (1997) Nucleic Acids Res. 25(17):3389-3402. fm
utilizi n§§%3 and Gapped BLAST prograns, the default par arreters 0 Ph
respecti #34ns (e.g., XBLAST and NBLAST) can be used.CTH%02/014024
htt p: // ww. nebi . nl m ni h. gov. 20 The nucleic acids may be present in whole

oy S S A Y 1

form Anucl d.is "isol at ed” ere
purified av&&fimPP Stithegnogher pusigic agighpsavrnse.s For instenes, a mrombéarionanitancere. g. |

ot her cel | ukapemblllikedash dsdia
i ncl udi ng a,w(bfl e/ Sp s b wl%g@é Ry athy tr‘%h@ﬂg CEIpHERS ghrr%%ggumﬁ

agar ose gel V2% IETPEELIO SHARSHTENI0R ragpiatonhieaYensEs- OPRFabIniLiked meansithat tgpe
éu; Iube|h 5 etDIA sethcelﬂjélhg tkePirecos O Buk andvab&ggl%@desgﬁ? k@ﬂﬂ:la W3 FRRG
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conposi ti on(%ag}g e{;llg ‘oﬁircé’? %‘fo"]srﬁ‘éﬁ'ﬁ%ﬁmgﬁﬂ"?ee ]éﬁrtsg‘ﬂt)cilﬁe%uenﬁﬁ% cperablyquence
(except f orlinksdindiedes thst the s¢quencesiaresapable of l&ﬁfc&tﬁx’{ges)wmﬂf 1280:8binkfén. C DNA,
30 genomi c or m Xt ur ep, Ry, e, R aﬁﬁ%h‘&%&%‘ggﬁflﬁ ?lgg‘ifj) gg {():e&[q\#vl8 g; asc'&c?ndar d

techni ques to provide gene sequehces
nut ati ons, ReNCHE Ferablepd Frasperting asetheranciziascid és vhind. it has hmlnthnskekl aOne DNA

sequenges &yﬁébfiﬂho@ lid ¥ "ﬂ@ﬂﬁcp,gt‘?&%h t&ers?b a h]\éfgo%ﬂlg Q@r%ﬂited\fﬁ\lx ]%op B inls

const ant, tch ag % er such seq uences escr erein ar

cont enpl at e ’M@?B & ‘e@%miﬂﬁélm%{tbéélgﬁw& Agnodleey dpeecef Vestar demvirdal or 35
modi fied f mmoa,ndﬁdnan aﬂﬂﬂMﬁﬂClBNA sb§mené miaytbeLngaQ&ﬁnm&%M é?o‘}n

PCT/ US02/ Olt?e%émfé u erab | inked” when It ﬁaced into
a functiona a?o gﬁgehanal%ﬁoﬁaxg%qrﬁgqs THpRGaLop 1n @ jhgstscel l}EKb‘éth ey are

i nstance, anpedueed 61 g pbadierial ivectomthaving adpetesial yrigin mifeé;blicat:an ﬁﬂﬂéﬁiﬁbmal
sequen if {Pedc o] he_.sequen ect to

quengs i fmdhmak %ory"ebﬂnléla'@&%rg‘. Pcl Horb%plg?rpﬁl@%nﬁggﬁg VF‘H&‘ES?PEH&£

transcription requl atory sequences
sequences BRiegiadpeshe Zerorenat 2 bew oel Wanhéu@omsn‘@sthamsttualu aidn t wo

protein cakbroy iregitatedaiid WiloHe I@@poénﬂmee%bﬁgvérr 8Bxin Gt 3 Ch
sequences, at the sequehces are capabl e of

aﬁ%rab#% |.i n ed indi cat(fe
ef fecting SAPTLHOLLEESHBE thi s Bressionaf genemto Wé‘&hdhey argOpgERsyelydindied, Speh
i nt ended t oeetofsare tafezaemtmdiemm aauecbmﬂiﬁhxﬁcbbtbftsﬁxa@&E&t@rs@f(mt §1§ﬁbﬁp0rtl ng

0L B bR el Bl Bbp R b e S e T
whi ch addi t5ebrineig ofieg e freformpf plasidgaiethe pesnhepectfigpeonf plasidr is a
viral vectsd 'veter fiay rdded irﬁé}@i}an@%]g E%Jﬁi@g)?z‘?snﬁﬁ% 8 rhéd %TOI%?K: gt QseElhe a

viral genogre ectors are ca aut ononous re

rtaln v
host cell i gﬁﬁi ?iPé’KF"s% dhe W?‘}i@ad&wr{dédgo inchyletsueh athev&!msro§ haV| ng
a bacteri alexmessmrrwecmtors,eqnhh agvirdrveatots @RI, SOpTRIatidR ABROTGE FedfdvitRsdsOr S) -

ol e LE° o anf A LSRR TRILE, LA SEh b B Rt o) o
The term "recombmant host cell” (or simply "host cell"), as used herein,

is intended to refer to a cell into which a recombinant expression vector has been
introduced. It shouid be understood that such terms are intended to refer not only to
the particular subject cell but to the progeny of such a cell. Because certain

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

Various aspects of the invention are described in further detail in the
35  following subsections.
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thereby are replicated along with the host genone. Mor eover , Ifﬁ]‘ﬂln[l
vectors \gre /? able of directing the expression of genes to e §/
are oper %8 VBI‘l nked. Such vectors are referred to her &iGl/4pd2/04024
"reconbi nant expression vectors” (or sinply, 20 "expression vectors"). In

general , expres&icion\ i Aiidelidsid vpgn reconbi nant DNA techni ques are
oftenlntheTo'Trﬁ'_dT’"" sSmds. In e._present ecj fication, sm_d"
and "vector" nmay be u@g%ln’loﬂ?cg?r&ﬁl\&ﬁ%@b%‘er%’ggi)wg DYERt %?nrcs'mtkﬁé’rﬂ%g?d%y
commonl y usaecbnetpofmeoiﬁmqml mbludirkg\mneénuddaerﬂomaahalemub@iy micthiodeldgy @ ¢,
i ncl ude su re Si on vect ar, uch S
(o5 0%, opiihe SeRTHa sBRe Lm0 SRpERRsR: ooni 3P REteiad o7 T
adeno- a§sodisat 845.vAlthees) sonwidtic chil hgbmrdazﬂmn p@akcedures arn ptefemed, iTheintiplem
"reconbi na gl[gp]h
I nt ended torbtﬂrée}rg g%hngﬁlegf%ﬂ(e@f’d& WA ﬁﬁ%a%gié%%l nantéﬁgﬁ%{%?sg bglrelee(’:rtor has
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refer not only to th?h@grefen%eIaﬁﬁnaalsprte&tfoferépahﬂg hiSHiddneasht %%Mnf?é such
a cell. Because ]g)rtal n fi.cations may occur_in succeedin

gener at i onSY#gE t1YRI4oma Prrgciiondn thsrmowsass aoikReehiesiahished peecs %uge'uch

pr Ogen)lon'&)lnﬂﬂrhmzzhﬁbnflﬁﬁtocolb@nd eehiigae for @soﬂﬁ’tﬁmpﬁﬁﬂﬁmuﬁ@)dkplenbbbheﬁf& still
i ncl uded V\Ilf_llllhl nt SCO e .term"” hoEt ce

Reconbi nant M HBBETGIVE THEF ke SR PR - BH3nE P ee L) b B o

cells. Var ipwsech:sqsem glsokntdee i nvention are described in further detail in

the 35 follow ng subgecti t?%%% &%0@1&%@%9&0%19{{1%4@%%?@ ltJ%)Z/ 04024

1. Production of Human nonoc ona dies ( mAbs)
of the inveaseinshCPAA cee bp pentiriediuiyg transggnicepicesRITY BIEPAItY 0 the Humedrudi ng

CO”VentIBC’n%anf 0 ol Q8 mOBIGLARMD I  h&eSranspenREmleandatd gonat i ¢
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spl enocytes for fusion are known_ in the art. "Fusion partners.(e.g., murine
nyel oma” cellPE9dugsd hrlrrerléﬁawmmééwa%engraaseﬂn%%&wlarw’ﬁt ing a1 ed

enbodi nent ,sofiseinieR@cioqiatrat gD afdings HiniAClyek magsidat (mﬁs‘érd;@ﬂ ebel
dyetem r at (A7 Dn P irated EGutdin o1 ae R it o B BE et or rod o
herei n as "Rhaveiotologe & ]3:491104j lrondetg,) i and dusaarg Do bBlR% hIrgeme Rev. dirdnogiol.t hat
encodess  yol. 13: 65-93, and Harding, F. and Lonberg, N. (1995) Ann. N.¥. 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. ef al. (1993)
International Immunology 5: 647-656; Tuaillon et al. (1993) Proc. Natl Acad. Sci USA
90:3720-3724; Choi et al, (1993} Nature Genetics 4:117-123; Chen, J. et al. (1993)

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

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

35  al (1996) Nature Biotechnology 14: 845-851, the contents of all of which are hereby
incorporated by reference in their entirety. See further, U.S. Patent Nos. 5,545,806;
5,569.825; 5,625,126; 5,633,425; 5,789,650, 5,877,397, 5,661,016; 5.814,318;
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unr eananged human heavy ( and y) and x light chain inmunogl obul i(ng jiy| 2005
sequencegyg od@ge,her with targeted mutations that inactivate the
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et al., ( e 988 6474) . 856-859; Lonberg, N. (1994) Handbook of

Experi d@ntal  Phar machi paeraid BillOhikdi m3aydienal abtib&licdlo (ﬁé@@fﬁuMab( PiSs)

Internatio .6 9 91: .Lonberg, N a Huszar, D.
| nt ern. Re\gf% ?%%ﬁﬁiozg &%?E %éﬁe‘g%-%!éﬁﬁég?rﬂgﬁﬂ?mwpgwgLaé‘HB@r gud/aqoelig 995)
Ann. NY Ac&PIsesing 68536 dseribad mhlonterg, . eetnl, (BEIHNA LTS (MUY €
Bi ot echnol gg§.834- F:8do: v orl t s, of | .of | e b
i ncor por at Sgﬁ(ggi %Egv?lelﬁ’?é eirr?j?' :{ﬁg?@ ]gér.l}%"ier%f) 932}?@)6{8@ ﬁ]‘t%;r' iggk@g%@a?/ent Nos.
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2, 001, 06; ctunild, SaficoCrbicAbl pRPRGa NN N3 0B8R RETI02(04 O3 icq
5, 874, 299; 70, 429; o Lonberg and Kay, and i
| nt er nat i oﬁg %?C%fgéfe}(pﬁeﬁ%%?‘%& % WQ%?“SF‘%‘OSH%@HPEéﬂh%HPMabMiﬁ nat i onal
Publ i cat i omﬂﬂpsntommB/Iﬁdﬂchvemmﬂoirhﬁnlnﬁiia@éhshsﬂﬁghé%miﬁ&!?&;z enm]]-ggg 253\%5,

ubl i shed - ] : £, bl.i shed June . X
02/ 22645, ﬁ% gﬁ%ﬁfég%%é)ggeg gﬁ?‘gﬁe‘g\g‘? n?é%%ﬁ?%ﬂ%%a%ﬁﬁcaaabﬁ%mweh 19,
1992, the BV8CFBEEFRIgssHIE GPBY of gwhwhorael lhvey telyronione onpanatespbriays.
referere in their emunuativid@eAaide@lyvaridie akﬁ%&% Hab §H§\9ﬁ@{5g6@ ce
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descri bed };n |l e 2, can be ed to generate human an (
ant i bodi 'esh@ﬁﬁ’%&r%%‘?ﬂ%m‘%aﬁeﬁwgs‘ﬁf wergesallytimmuniesd intraperitonsaly KB al
ant i bodi eswith aQibg®; inttolfietaFeamdsaid;vant, fEIloweaash W othePUiblf | gd or
enriched piLgRALaLE hgen and/or cells. expressing CD89, as
descri bed by Lon e@gg,(gél}ocge)?&%lac{%? %@@] URER H’r‘é“"%‘%’gkﬁéﬁé%"? §8@igay. The
Fi shwi | d, BA0RRRE ¥gsporse gois e NmitoredRiver theltoviso g tietimiBaitiz&ich [ MWiith
98/ 24884, Rashesahpls beilg oBlafifedy letrbSbRal ek e PRI MAQN e T St
i nfusi on. S fSli%xa I g, a.purified of aﬁ?%h?@%’r‘%@%% P"Sﬁ‘:{egl}%’d”yg) of
CD89 anti I(rzlr (Aéaj €5 ﬁfjﬁﬁgﬁf“), and mice with sufficient titers of anti-CD$9 human
immunoglobulin can be used for fusions. Mice can be boosted intravenously with
antigen 3 days before sacrifice and removal of the spleen. It is expected that 2-3
fusions for each antigen may need to be performed. Several mice will be immunized

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

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

suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the
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nouse mysel ofmrfeeirzatiéATCC, CRL 1580) with 50% PEG Cells are plated at
approximately 2 x 105 in flat bottommcrotiter plate, followed by a two
week incubation in selective nmediumcontaining 20%fetal C one Serum 18%
"653" condi UseogyeRtrmelda; bdoboleyigeas (o KM ss Tdtaoll Adtibodiésut am ne, 1 5 nM

2. her capt oet hanol . 50T Rd P et aipine BrboRiilit syoneh amio
my/ni | gerdcadnesiduesiigt ar IWQQ thersix heey %Wﬂlﬁ;lg chdaegnmleheniettyaf t er t he
fusi onpy Af &ﬁénmﬁil:ﬁ r¥BEKS(CIORS) %araﬁs gdabda) kRarhfholmREH &Hﬁhbﬁbe‘é’%ﬁﬁh EBRSHAT

is replaced with Ind|V| s..are then screened Db A for
human ant i -WTWWGW&HMGCPQR&Y %L%rﬂabgé;eamanbsaawgm té@y @E@f&ﬁ

hybri 13 dgma OB evatife @DRWequ%mdmrresmn@;b&%vat mmﬂysagagéxeméractﬂoﬁs,da%s. 'Tlhle
ant1 body se SGrgene al al | st
D051 i { ohomeled ! RSB TnsRt SRyl iR AR pedE ncBY | Poe
at |east twhaterally opuriing ngxhndlmbmnsﬂﬁmmstwameemgutye¢torsethataneludh€ER

cul tur 9@ i nseqMéﬁcEerBH; B 95EAE En By RERURE Snbof ¥ RO ¥nio A sS4 cul ture

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

et al., 1998, Nature 332:323-327, Jones, P. et al., 1986, Nature 321:522-525; and
Queen, C. er al., 1989, Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such
framework sequences can be obtained from public DNA databases that include

30  germline antibody gene sequences. These germline sequences will differ from mature
antibody gene sequences because they will not include completely assembled variable
genes, which are formed by V(D)J joining during B cell maturation. Germline gene
sequences will also differ from the sequences of a high affinity secondary repertoire
antibody at individual evenly across the variable region. For example, somatic

35  mutations are relatively infrequent in the amino-terminal portion of framework region.
For example, somatic mutations are relatively infrequent in the amino terminal portion
of framework region 1 and in the carboxy-terminal portion of framework region 4.
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15 characterization. Use of Partial Anti body Sequences to ExprBgs/Ul ect

Ant i bodi ijpodi es interact with target antigens predoninantly through
am no a???jﬁ%e%?gﬂes that are located in the six heavy andP‘I’F]T/%?Q’/"C,‘Pl%‘i n

conpl ementarity 20 determ ning regions (CDRs). For this reason, the am no

Than sequences. ot el an ol e R o SR SHIE Bty e bl e8P ' ©
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al ., 1986, P%tﬁfieiégisg%%E‘%l-]ts‘%g‘;ﬂaeﬁﬁe&%%ﬁ%rﬁ?“ .ng‘fﬁ regionyisgybighll sutRgient

Ag ?d_. Sge].c .rﬁj;féﬁ_BE?é%gthz@g%%ensgmseﬁnElda%mnines'dﬂdegﬁﬁﬂirﬁ?!agbgle
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rmine ge Wi al s i r fraomthe sequences, of a hig

affinity seﬁ%ﬁggﬁ%%?%gg? BIiOPSme%Rfﬁl‘Séfﬂﬂ??a?m?‘}ﬁiai %ﬂﬂm reagin ilis aeeeseRsy fhe

vari abl e regfedhe corespexding kemlseriedder sfuenet ik eQnsssidecdniraéts VED ¥dd

I nfrequent 4 1. N0~ ' | raneywork r.egion. . For

exanpl e, soﬁ&%@%ﬁ%ﬂ él'? ?Séﬁgﬁgarl gﬁ ir\]eAF %‘trqlh%:/lgﬁ%s %]lcal-ﬁ;? 8‘8&]@]‘?5 M&tgsﬁé'ﬁgﬂ’f’ no term nal

portion of “goanelretiqesidizstion onRdRiamplfwation badiymiatvely nthe eptiretiapiablef

framewdsk regiodicad be 2¢ntledzellds 228095 sﬂ@ﬁ?@%&& gﬁ]féf @g«%ﬂ%ggﬁ?@%ﬂ

[+

broper t1 66 CBTOHLBERERGRRicREn Wrsrests ansaivel pmitstisont deassion plone. | |
obt ai n t he Exns prazcBNfisseoainndeantaies gucfjbﬁdsthélmhaﬁmﬁ{s}tjidlgqgmn loR pRftdELar t O ;
recreate ane.l . c&ng}jt- I | avi,n I nding properties simlar
to those o;}e%t %ﬁ%& flggei%hal a%??fgg)%y%tf@g%é%wp /95535 _fi led 5 on March 12,
1999, ghlh chis h;rfl nﬁimlgjmﬂaﬁmebwsr@ﬂeaanm&iﬂlgmrchahltramgmﬂﬂsﬁebna

Parti akohe idBfhab highise £RAARNI i -%CP%r | .S
typically ?gﬁli (S:)léggt o fgr t hi @gﬂ?ﬁ’gg?@%g&g%@%se‘ °é‘_§‘giéfgﬁ§esl}8_ed to
det er mi ne WAFEH e Yecdpgpees pyith i ShiCal aMimherid eeing eaprsities as tetnatiral ed
0,1 oo T g Bt IG5 Shaif b D OSTS U Do P
us i tions .

li ght chain ﬂ%égl&ggr i_%s equé’%&%‘s SIngs 8{@8933@85?1'?%5%&36‘?9%% UHeRYRtEd [Bn and do
not cont ri Hagiltagokigraugleotds wintesisfand RER amplificationpostimaliamskatibs r eason,

it 1S peceshi@aMoh SitecUSE; ad] ' er nce for
expr essi on lons?%gﬁz;’%% oFfREd LB BRI AR (RSP B Bl ences

cab be contitcay A1 9fe10):and, Hind]Il sites are engineered upstream of the
: trans]ation initiation sites.

For both the heavy and light chain variable regions, the optimized
coding, and corresponding non-coding, strand sequences are broken down into 30 —
30 50 nucleotide approximately the midpoint of the corresponding non-coding
oligonucleotide. Thus, for each chain, the oligonucleotides can be assemble into
overlapping double stranded sets that span segments of 150 — 400 nucleotides. The
pools are then used as templates to produce PCR amplification products of 150 —
400 nucleotides. Tvpically, a single variable region oligonucleotide set will be broken
35 down into two pools which are separately amplified to generate two overlapping PCV
products. These overlapping products are then combined by PCT amplification to
form the complete variable region. It may also be desirable to include an overlapping
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ol i gonucl eotides by ligation or PCR anplification. Alternati ve[l]y JUt 1805
entire variahle 15 region can be synthesized as a set of sho

over | app¥RPY61%4onucl eot i des and ~conbi ned by PCR anpl i flpéjéW@ﬁme}‘creat e
an entirely synthetic variable region clone. This process has certain

ad}[/ant ages frﬁglﬁhntaﬁ tRé héd Eﬁrluyﬂt Qialuh E)@rls‘t%}'t i ﬁﬁ@b&i th@BbsI §&lofited | on .
sites on 0 cul ar. codons, e nu nces o]
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sequences with |dent|é[§ a‘%g codi T%Hg acitl etﬂ as.the nﬁtur al
sequences. The synth ]iécho ey Wﬁﬂg 1’%5&‘&% LS WU er from
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and, Hindl kjng I%'Je%ﬁsr aéoetr%{bﬁéd?&?rs@r‘ilal ?-ét{sfe%fédofn Ee%@ratél&%%ﬁ&f@&th@mtb Rbdticafid on
sites. For both the heaﬁﬁ%} ain variable regions, the optim zed

codi ng, andbidraredsadus %Wéé’ﬁﬁtrfﬁﬂ CXPreSHAS SEBRBESs are broken down
into 300- 30 50 nucl @edsndes ﬁﬂ@fs@iﬂé@&@héﬁdnhﬁ‘diﬁbfﬁ@ﬁbﬁtve@tfnstﬂbehﬁmaﬁ ndi ng

di | t d f h ch tid
be. assent! 8 ArUaIOR I S SR GO Eors EPaT B GBr bR I A e "’Sﬁrm
150 - 400 mkhmmllgimshalﬁmBNmeeﬂmneﬂs&onhbbe wseddo ascohstnoit abm@leta)hqawpdnde
PCR lif ' |
Vari able r SRR BUAGUEL S TBbse P bmit Ll M SRR b BEres A BRIE il 0B 1
whi ch are shipergtiaGyk engG,kiagtibediey evimilar plasmedsopa e 0opstrpteidor exproshien s.
These pyer bﬁ@@bﬁ&aﬂ?%ﬁﬂﬁh%@ﬁ& bR eERIEHT BitBGEs 3BRIpHEING 4Bk fight form

t he conplete variable region. It may also be desirable to iInclude an
over | appi n@ FBS-0 4 JUL 2005 WO 02/ 064634 PCT/ US02/ 04024 fragnent of the
heavy or |ight chai nTiReshanbiheegipert dfithcinvehtich, threstBlalralsfehmresfoftahe

kappa |ight chain, Age i he y. C 4.4 he PCR
anplificat ?lgrr?mP%kh&gE ra’ﬁlboa?egé’?re}?tusw% EAe %‘gg a’s‘?ex‘{;‘y’oaér g?éd%érl net o the
expr essi on siederelly cdathuots aniHeDB® aswitidiasshatdetagratyiceashdne fughtionshai n
vari abhe rg ggﬂ?' offtfe ddi®Bdres 6P NGRS Wh ! dhch a9 'Bﬁﬁj!npg Rm?b@@ MJr@EﬁécﬁEdaﬁ?

initiation, nstant_regi on, 3 untrans] ated pol'yadenyl at.1 on,
transcri pt PBHOt BPF GE.QR I5R1ong gﬁmcag 3 S%béﬁwag@flawov&éwﬂy ey
const r uct skndhg hb@aﬂx&aﬁmdrk gégmxﬁ;smalﬂrclﬂxpfceaame AdevRakY, Hebmbirantlpe

conbined into a Vi tran cted serlallytransfected or
separ at el ye{‘glﬁﬁ??‘g g}f aﬁ? éﬁgg?mé F IRt hen fused to form a
host cel |l expressi ng Awbidindizj msmom@rémhsdtmtﬁbermysmwmpmnbs p osthashfoo f
expresss ongyeg)gltuq 2‘% U;bg ﬁxﬂ scri bed bel ow. The plasnm ds were

constructe eav and
prepanng an anubody comprising (1) human heavy chain framework

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



V kappa |ight chain cDNA sequences could be used to reconstruct) £gpphsse
heavy an i chain mnigenes. These plasm ds can be used to express
conpl et e%ohagn%h?lcor chimeric 1gG x or 1g&x antibodi es. BRI 4PI4asni ds
can be constructed for expression 15 of other heavy chain isotypes, or for

expressi on of anti bodigesceGOARFIBIIR] |4 - chains. Thus, in. another
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In addition to simply binding CD89, engineered antibodies such as those
described above may be selected for their retention of other functional properties of
antibodies of the invention, such as:

30 1) binding to live cells expressing CD89;

2) high affinity binding to CD89;

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

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

5) mediation of growth inhibition, phagocytosis and/or killing of
cells expressing CD89 in the presence of human effector cells,
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25 by OD.g, using 1.43 extinction coefficient. The monoclonal antibodies can be
aliquoted and stored at -30 °C.

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

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

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

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

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

II. Production of Transgenic Nonhuman Animals Which Generate Human Monoclonal
Anti-CD89 Antibodies
In yet another aspect, the invention provides transgenic non-human
animals, e.g., a transgenic mice, which are capable of expressing human monoclonal
30 antibodies that specifically bind to CD89, preferably with high affinity. In a preferred
embodiment, the transgenic non-human animals, e.g., the transgenic mice (HuMab
mice), have a genome comprising a human heavy chain transgene and a light chain
transgene. In one embodiment, the transgenic non-human animals, e.g., the transgenic
mice, have been immunized with a purified or enriched preparation of CD89 antigen
35 and/or cells expressing CD89. Preferably, the transgenic non-human animals, e.g., the
transgenic mice, are capable of producing multiple isotypes of human monoclonal
antibodies to CD89 (e.g , IgG, IgA and/or IgE) by undergoing V-D-J recombination
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het er ol ogoys rifepaip@gl obul in transgenes contain within the transgenic

ani mal function correct | y throughout the pathway of B-cell devel opnent.
In a preferred enbodi H,é;ﬁ]ftam 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 Cy, genes, or such switch
sequences may be derived from those which occur in the species that is to receive the
transgene construct (the transgenic animal). For example, a human transgene construct

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

naturally in the mouse heavy chain locus, as presumably the mouse switch sequences
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In an alternate embodiment, the transgenes comprise an unrearranged

"mini-locus.” Such transgenes typically comprise a substantial portion of the C,D, and
J segments as well as a subset of the V gene segments. In such transgene constructs,

30 the various regulatory sequences, e.g. promoters, enhancers, class switch regions,
splice-donor and splice-acceptor sequences for RNA processing, recombination si gnals
and the like, comprise corresponding sequences derived from the heterologous DNA.
Such regulatory sequences may be incorporated into the transgene from the same or a
related species of the non-human animal used in the invention. For example, human

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

synthetic regulatory sequences may be incorporated into the transgene, wherein such
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regul at ory seq ences ers ennancers ass swtc regl ons,
spl i ce- dondRreaARAREss v ofue drssrbeckim Bovawde 1 o pf m 95125884 iarsipele copy
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non- hunman aeavyadhausledus that feendvey elhof the fmﬁnroneb(h,rqggmenm(demnsa; in Example

i munog| Oblib'on@@@%/ﬁ%gﬁF *ush %&ﬁ%fm%%%' Bed nh@e that LR Wist3r Ao 0dent

i nununogl obul'i n enhancer” sequence for use In a transgenic use,

Al t er nat i vE8pigtion afthedp s¢Emends (- xamrles KeefuWist 8@%&%5@ profiise pEFRItEdhANt o
the trans g@quaorﬂﬁt@@ebsrm ey, 2R 1ddoth &@hc&%ﬁoﬁﬁ&%@ﬁéﬁ&ﬁ hE’sﬁ?&/aHS@i%hMOM

sy et e s QoS SICE P IR Tormlonods .2 nctl ppel o
Synt heti ¢ pegutadwolhuman monoclonal antibodies against these antigens.
B cells isolated from such an animal are monospecific with regard to the
human heavy and light chains because they contain only a single copy of each gene.
Furthermore, they will be monospecific with regards to human or mouse heavy chains
30  because both endogenous mouse heavy chain gene copies are nonfunctional by virtue
of the deletion spanning the J; region introduced as described in Example 9 and 12 of
WO 98/24884. Furthermore, a substantial fraction of the B cells will be monospecific
with regards to the human or mouse light chains because expression of the single copy
of the rearranged human « light chain gene will allelically and isotypically exclude the
35 rearrangement of the endogenous mouse x and lambda chain genes in a significant
fraction of B-cells.
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i nt rod%(ged as descri ggg‘!)meEéoal em% %2 PISferaRip)t %%‘zf’;‘fﬁ"ggﬂgcq:&'f}herrmre
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of the rearr &ed hgman x.light chal ene cal
i sotypi cal P TERFEOHE DAY £OFNRISE F’L%?P}FMH%UY)EMQSWM@@ x and
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enbodi nent” 'w
reasons (e.g., have a low likelihood of encoding high affinity V regions for the

predetermined antigen; have a low propensity to undergo somatic mutation and affinity
sharpening; or are immunogenic to certain humans). Thus, prior to rearrangement of a
transgene containing various heavy or light chain gene segments, such gene segments

30  may be readily identified, e.g. by hybridization or DNA sequencing, as being from a
species of organism other than the transgenic animal.

The transgenic mice of the present invention can be immunized with a
purified or enriched preparation of CD89 antigen and/or cells expressing CD89 as
described previously. The mice will produce B cells which undergo class-switching

35  viaintratransgene switch recombination (cis-switching) and express immunoglobulins
reactive with CD89. The immunoglobulins can be human sequence antibodies,
wherein the heavy and light chain polypeptides are encoded by human transgene
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pr edet er ni Féﬁsg&ﬁ?(ls)gléﬁh?)gs&nlﬂlw dfuthemdce. %’Wdhrm&:&mmkgemmoqublngﬂr(es may
be excl udeqiadmaﬁmmd%haegoﬁﬁ&%) Rﬁn thistePin 8@£éa9@3§3R§ %?EP%%&&% have a

| ow I'ikeli hood of encodin inity Vregions for t preget erm ned
anti gen; haYBALC Pyt ’]5’?165{?%91"%'3”{)6’ YHfter go somatic nutation and affinity
shar pening; or are Imheﬂﬁgmlseqlﬁ@céelﬁﬁlﬁidibshﬂlﬁmlﬂ%)nd tlihh@preﬁéﬂeﬁﬁm&@

rear angemgte it chATSASDR,CONALALNG, YA S, hea g7 Lght chai n gene

segnents, such gene segments igrIsgg @
hybri di zat hemag rseqymcmqhaenéaung as ?ls‘yibey}]@, dméjruad a Spmen esquehcoligachsin

ot her t han (&g of KIRRIGRIGANSHR 1so£}338r Wi RBSE Rl @éc@ﬁngé a9t GRERT

i nvention can be imunized with a or enri reparation of
CDBY ant i gEAPIAREGOT CUIF SOuRtS Batatie(SEhrY caléy ingfhs cmﬂdarw@vm@ﬁ@ inThe
mce will prwihicesbBuced lé’sld/d&s 6ha UMdEI89 réixﬁﬁ@faﬂhﬁiﬁiaﬂga% MdBselection of
i ntratgansge rec at | SW t I ess
i m*runo% ob%l (‘{}ﬁ% %Wra éﬁ%{n SRR aﬁ éfﬁ’?qa 30 ﬁ?ﬂél g H S?@%ﬁﬁ‘“ﬂ%erh uman
sequence afballsogk. eEhesegr e"flmry hemie ssqnenosantibgties ahai mve dinddepifiaasesar
encoded by, uTBL: § Wgﬁmﬁyﬁéa@ 4 1245 24P , frequently more than 1 x 10" M,
and sometimes 5 x 10'° M to 1 x 10" M or greater.
Another aspect of the invention pertains to the B cells from such mice
30  which can be used to generate hybridomas expressing human monoclonal antibodies
which bind with high affinity (e.g., greater than 2 x 10° M) to CD89. Thus, in another
embodiment of the inventjon, these hybridomas are used to generate a composition
comprising an immunoglobulin having an affinity constant (K.) of at least 2 x 10° M
for binding CD89, wherein said immunoglobulin comprises:
35 a human sequence light chain composed of (1) a light chain variable
region having a polypeptide sequence which is substantially identical to a polypeptide
sequence encoded by a human V| gene segment and a human J; segment, and (2) a
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typi cal | y &ontamestorpthg YOO M this varietjoryrit isypossible tb heke la tand@e Mouse and '
soneti NBS Syrédukld Lt - r . Anot her aspect of the
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gener at e hyBHY R P8 SPmgTHT AR Yanablo cegipm Feauansedpes] by iVctegisinnd
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Once the mouse germline has been engineered to contain a functional

YAC having an expanded V segment repertoire, substantially not present in the human

30  lg transgene containing the J and C gene segments, the trait can be propagated and bred
into other genetic backgrounds, including backgrounds where the functional YAC
having an expanded V segment repertoire is bred into 2 mouse germline having a
different human Ig transgene. Multiple functional YACs having an expanded V
segment repertorre may be bred into a germline to work with a human Ig transgene (or

35 multiple human Ig transgenes). Although referred to herein as YAC transgenes, such
transgenes when integrated into the genome may substantially lack yeast sequences,

such as sequences required for autonomous replication in yeast; such sequences may
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Ii1. Bispecific/ Multispecific Molecules Which Bind to CD89

30 In yet another embodiment of the invention, human monoclonal
antibodies to CD89. or antigen-binding portions thereof, can be derivatized or linked to
another functional molecule, e.g., another peptide or protein (e.g., an Fab' fragment) to

generate a bispecific or multispecific molecule which binds to multiple binding sites or
target epitopes. For example, an antibody or antigen-binding portion of the invention
35  can be functionally linked (e.g., by chemical coupling, genetic fusion, noncovalent
association or otherwise) to one or more other binding molecules, such as another
antibody, antibody fragment, peptide or binding mimetic. The antibody or antibody
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mncluding cancer of breast, ovarian, prostate, testicular, lung, colon, rectum, pancreas,

25  liver, central nervous system, kidney, head, neck, bene, bloed, and lymphatic system.
Preferred target antigens include carcinoembryonic antigen (CEA), gastrin releasing
peptide receptor antigen, mucine antigens, EGF-R, HER2/neu, HER3, HERA4, CD20,
CD30, MAGE antigens, SART antigens, MUC1 antigen, c-erb-2 antigen and TAG 72.
TAG 72 is found, e.g., on tumors of the breast, colon, and ovary. An antigen binding

30  region specific for CEA can be, e.g., from the single chain antibody, termed MFE-23,
s described in Casey ef al. (1994) ). Immunol. Methods 179:105 and Chester e7 al.
(1994) Lancet 343:455. An anti-HER2/neu antibody is produced by the cell line
520C9 (Ring er al. 1991 J. Immunol. 28:915-917). Antibody H425 is a humanized
version of anti-EGF-R antibody M425. An antibody for TAG 72 is monoclonal

35  antibody cc49 described in published PCT application WO 93/11161, published PCT
application WO 90/04410, corresponding to granted EP Patent No. 365 997, published
PCT application WO 93/12231; and published PCT application WO 89/01783. Yet
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of a brain tumor with the molecules of th1s invention is dlrectly into the central nervous
system or directly, to the brain via spinal injection or fine needle delivery. Fora
metastatic cancer, a preferred delivery route would be by direct injection into the
circulation, or by the ex vivo blood methods described herein.
30 Other tumor types for which the methods of this mvention are
exemplified by, but are not limited to, Wilm's tumor (A.J. Buckler, K.M. Call, T.M.
Glaser, D.A. Haber, D.E. Housman, C.Y. Ito, J. Pelletier, Rose, E.A. Rose, U.S. Patent
No. 5,350,840) a pediatric kidney cancer due to occurrence of a somatic mutation in
the patient's single copy of a gene normally found in two intact copies. Wilm's tumor
35  can be cured surgically in 95% of cases, and a binding agent 1s envisioned to be
suitable as an adjunct therapeutic modality for surgical patients. Other examples of
known cancer-associated proteins for which the compositions of matter and methods of
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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 a subject having an autoimmune disease an antibody having at least
one antigen binding region specific for human CD89 and an antigen binding region

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

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

35  of the mvention, can be administered as a suspension of cells in a physiologically
acceptable solution. The number of cells administered can be in the order of 105.109

but will vary depending on the therapeutic purpose. In general, the amount will be
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While human monoclonal antibodies are preferred, other ant1bodles

which can be employed in the bispecific or multispecific molecules of the invention are
murine, chimeric and humanized monoclonal antibodies.

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

35  Fc constant region is substituted. (see Robinson ef al., International Patent Publication
PCT/US86/02269; Akira, et al., European Patent Application 184,187; Taniguchi, M.,
European Patent Application 171,496, Morrison ef al., European Patent Application
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non-human antibody. Winter describes a method which may be used to prepare the
humanized antibodies of the present invention (UK Patent Application GB 2188638A,
filed on March 26, 1987), the contents of which is expressly incorporated by reference.
30 The human CDRs may be replaced with non-human CDRs using oligonucleotide site-
directed mutagenesis as described in International Application WO 94/10332 entitled,

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

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

framework region, such as to improve binding to the antigen. For example, in a
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obt ai ned f rigiRnfea cafbe ﬁfébhre@%ylé%h dg@txﬁ@?ﬂe%ﬂyutﬁ&ﬁcﬂiﬁdlﬂ c@ﬁélq&r@ §f’ e

EEAECTA T AR T )
ant i bodi es andnrlesalteé ﬁmﬂielexeﬂnpleb@r@.ﬁdndhh@éinb&fo%xﬁplb&dch Windifg spezifidigt ent
Sei ence- 238 Ta R sl DAL Botghiriad 2 henli PR et d0co.
All of the conigatsfl taopmandther] H¥hénthabindwng snedificities dvepratgihaceptptides) aat
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 (oPDM), N-succinimidyl-3-(2-pyridyldithio)propionate
(SPDP), and sulfosuccimmidyl 4-(N-maleimidomethyl) cyclohaxane-1-carboxylate
30  (sulfo-SMCC) (see e.g., Karpovsky et al. (1984) J. Exp. Med. 160:1686; Liu, MA ef
al. (1985) Proc. Natl. Acad. Sci. USA 82:8648). Other methods include those
described by Paulus (Behring Ins. Mitt. (1985) No. 78, 118-132); Brennan et al.
(Science (1985) 229:81-83), and Glennie ef al. (J. Immunol. (1987) 139: 2367-2375).
Preferred conjugating agents are SATA and sulfo-SMCC, both available from Pierce
35  Chemical Co. (Rockford, IL).
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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 nsed in a radioimmunoassay
30 (RIA) (see, for example, Weintraub, B., Principles of Radioimmunoassays, Seventh
Training Course on Radioligand Assay Techniques, The Endocrine Society, March,
1986, which is incorporated by reference herein). The radioactive isotope can be
detected by such means as the use of a y counter or a scintillation counter or by
autoradiography.
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(oPDM) , 2 N éluaat e Aritely vargety of gslls, ggihelpf whishmre prundalnelg A GRDPInongeides and

| f . I 30
o[ osvect i o Uk ook AL U s mlensos i sss ki yeie 3

Liu, MA et Peg(le‘%q{Q@!?jénFﬂP%Y Oﬁﬁlelm"‘?ﬂél&ﬂ Sh@;éli b“@%@“ﬁ@%’)" theospae sehethods
i ncl ude t h@aRs adlRaCrCaspetionRandiug ckpslindmguding theMrtibodf 4985A Moy 78,

118-132); Br nnan , e Sci ence 19 5) 229:81-83 nd G ennie et aI
(3. 1 mmunofdipa8 geteShoth 3geess sorog jize Up i SRR H@mmﬂ
SATA aibd s dldvoey3Moeiry bx;ﬁelmnaaxm haditeet fnmondil®ireeen@basthenvc BLISKs, among

Rockf ord, 4 th
bi ni ng spSiof B Ighdha O R s ety s ecilR SR tn e oc)
they can beimidarjmelacder weightstermilibelsape tﬁi\hdmgdmfont precigating rw;ﬂndgAmfmge
fg t,
the hinge Eﬂg.%‘é@}a?ﬁ%é‘m?@%&?%f%gﬁ{%aﬁﬁﬁ%hww O SH IS5 B RNt

resi dues, PPEPRILIHRAY itghe absence,pf preclearpg npimjlariyoRreceating wuth the |a9t1bqsbftqf
bi ndi ngs speké édlCiykite Shauddredlt Qilﬁﬁﬁlﬁﬂoprﬂmphﬁ]cﬁﬁﬁﬂess 6ﬁeﬁfw@tﬁ(1gﬁ>m£1ﬁ§1&§§i and

assenbled in the hos s ,net.ho parti ar |. usef ul. where
t he bi spemagf%' 58@13%1%]?3 e@ﬁ’ﬁ Ees PEchAvEng g‘aéﬁ ar?ﬁg F%&?C%q’f %Y Fab
x F(ab')2 @nahtigedy OKalﬁ@Bn-fh]Bdng ppriwnehercofA obilepredrftion aad dg A dre kscpemn‘i c
mol ecul e 1Qy, Lntﬂaeadﬁﬂi’o%”hh@é‘cr)% @erPélE '?%u?i?zinetgﬂg ??s’}a&?;bf‘e Fs' ngl e
chai n nol ecul e, as a charn i'f1c an dl si ng

chai n bi sp&€f fecembpylaatly, p@d@%&%&n@f mon% BiEPE CE lsallntr Wtﬂr%@fas@ eama:sa

bi ndi ngo deteEmsn Rambw Whdiag gfﬁghﬁ,ﬁd@@lt@d@@pem fic nolecule conprising two

DI determ nant e gL PR B LR 53 AR olse o

nol ecul es. offarpyitoebslBy élfectrefianlrg the antdoody dinks Spaeight clhwl the sifegonr e

L T T

U.S. Pat entanumm@nd@g@m% szcifi fsr CII%9 andronrantigen binding regien tojag epiepeent

Nurber 28, 013, Hiadet bbieanRAGRRHESREIsis of 1B Bur & Bell aMe i, St hARaLALhMNTDET

5,482, 858. 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 p! of the

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

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

Giemsa (Sigma) stained cytospin preparations. At least 200 cells are counted in
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20 Binding of the bispecific and nultispecific nolecules to thegir @p ﬁé’fic
targets 6y Q@ (;)‘nfi rmed by enzyne-|inked i numosor bent assay ?éu! A?“, a
radi oi TUINOSE %4 (RIA), FACS analysis, a bioassay (e.g., ogreuWip02/64024
inhibition), or a Wstern Blot Assay. Each of these assays generally

det ect s thenpi; f i Xes. 0 articul ar.i.nterest
by enpl oyi n lﬁgeiﬁgggﬁfg Prhlea g ntsqg(%a.%rgel, (B%ﬁﬁggggﬂhglggﬁcf#agggiF?lﬁgézofl‘([?}n‘?%e
conpl ex of qqﬁtoéf%%rﬁ.lngﬁéﬁedé%ﬁhﬁpﬁ;?(sg e FcR-antibody conpl exes can be ‘

detected using e.qg., AHr&BaiY j L i bad whi ch
recogni zes and S{)q%ci fi cil.)al I ¥@EH§GE§H§%§§ h@%ﬂﬁﬂag{re: Eﬁgﬁ@({’?g fcred%g{g&ﬁ

) ant1 bo

Al t er nat i vel PO REMEEH B c8Eecen el hepeiehiagmgdo @#&Pgoraw ctor pelki Bary of
f)t Belr idﬁnumam@w $. wasahowa XL 43 (B hoakd mp@@?ﬂni%d@%ﬁ'gg@g h%o?ﬂ‘?x!:ﬂon

abel ed an ; r adi 0i r munoassa see, for “éxanhpl e,
Wi nt r aub, %Igléﬁg eg?il“ﬁ%l%%]log%yd’fm%ﬁ“& %ﬁ%ﬁgggéiﬁ@s Seventh Training Course
on Rﬁd! ol i gand Assay Asuperoxjdeassafien Eaga‘fm_n?a o'ip@ié@idyphawbpmsoluli%ﬁ@,;x o

ichisii t . in ra tive is can be

ot oct ed by oy BREE EllrBlid 81 201 Be BRlIBRY avaFobs ERE BiRhiSEl X Coount or
or by aut d¥aEH SYspppcesiBalgen BlastigUBaxa@0Bonoriiah DB 4dBH PIAlY da602 124f2a4
V. Bi moli ngoASEay$s f Iﬂ?‘ld_ ) 1S that a
ant i body, ? anh%:getﬁs%%?%iﬁgﬁé}%%é:gﬁh? ﬁrgi?%%rf\?é 0 cﬂg Lpir}g}s{\{grggl%fnna\’/g%ti on
speci fi cal fig?“b%’ 1% 1@%@’@]@ Qs Aftsnamirating gry. hitaradehmsled 2% b Siggia) gan
as is Ftys conparaiddgl h\d:dcml@tegif attrditﬁg aéﬁlqi;%ﬁﬁi}o’e ARd 550 %ﬁté}ffoulngégas}hgs %itﬁqfrl]isgt Y) of
cells, so re.boun e.g., nocytes and nmacrophades
and sone g? %?%ﬁuﬁgrc & gotgﬁﬁasl%g a?’boﬁﬂg’f Blg{ﬁ ‘far;‘&’- e‘iéﬂ“ dycubaigd ape
per f or ned. amthéend ierigprsatyrefor £ heuisnidrtwells cahehdnthebiviadhed wast PBS  flddywi® t he
sane s of I id 1L on. hi.ndi ri,gents ing the
ant body ang P Syt 2 pSATROHS WY LY R0y Deditan Some
epi tope. BPRATAERCERYeF Wi ABS andrpuse in BrelsRingg Henes byffercdealt selutisn
indirect i (RRADRhHGHERFEE AR e @fecEn 18 coft iR 19hREKEN e her, 1 9A

and the anti body, shoul d | nunoprecipitate a_protein having  simlar

mol ecul ar MP h?ré?ﬁ?%‘h%”%%ﬁ%}?%‘aw?(%w%di £ 67lls gnhel spuR dagnintathegA of
a cell |y95hstt@ Ufgaﬁimigumﬁl(mhoghﬁﬁfmbht‘éd bﬂ3'i°fm11?ﬁm€$fgﬁia9 ad hdraed :esls
protei g W ik i in.the sence of .preclearing. Simlarly,
precl eari ng Wt hc?rﬁ%t]%ﬁ%é%&;}ﬁg? ﬁ%r{gﬁ%(%g%tf#‘ ﬁ&?’é\f Qngﬂ’otﬁF gont Fimn}’eh

i munopr ecFPredi smngiowne 8ad thesupsmatant iead g5 $0van i n Dyetechbsence of

precl ear i ngpec@opRbtoknet SDYMechOWsNGhddidly, Vg same antigen is recogni zed
by an antibody, or antigen-binding portion thereof, of the invention and

| gA are known in t h&USHESIOP SUBHEKICE 652y $PR &6 Perteongdhas feBeys.cColieehn ke g. |
human CD89incubates withsaAblaedt @ fordeminaesTitdranidnyd i REUE eeuch8ed 81 KRH

portiops t Eﬁ{tﬁﬂing PEM RS ald ?rﬁ%fﬁf hgpse R ﬁ)n[igys‘tts)chrome ¢ (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 supernatant 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, emetine, mitomycin, etoposide,

tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
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20 CD89 to show binding of an antibody to CD89. In one enbodiqﬁpp, 7
anti bodies of the invention stinulate phagocytosis of target ce y% %@
ef f ect orYONH %4 hen the antibody |inks the target cell to HTEUSORO¥RE o
cell. For exanple, preferred bispecific antibodies of the invention having

at | east ongurAlt HPSE, ait&%%n@%it%@eﬁggé%nwn gﬁ%eggﬁm%gos&%dege“

bi nding region to an epitope 25 on a tardet cell can induce phagocytosis
of the tar gdicosgticoids, progaire, teiracaye, bdacainghprppranpkitand nsewyeambibody of
M 43 (a musRgabihonkddSs @etdofodirabéuticaB et nhide, bof HeROORMEd i ab) ' 2
medi at es e%é%hrogﬁ&é Qhagﬁé%ﬁosis b% nnnocgtes. PQgch t.0Si S aﬁggy can be
per f or med FSURSIOENES BdoRRRINS APGs STBFFERIOPUDS, - BiReRiy e SIARES oE) ( 10
|) are i xdthot@raciibddemtbasingy, allf;14Eing dgant2 Qe. k., afechliveetBimeathioepa- |
conj ugat es concentrations previ.ou termned t ' maxi mal rosette
fornation.Cﬁ%?@?ﬁ%ﬁ-FﬁEﬁ?ﬁ?oﬁ SEEFQé%N§z§%£@%“§gPE§?§hﬂﬁo 4 x 107
cel | s/ 11- 1tyclathehsplaamedeyibuedlfan, tdibramoaquaitoly sitepterotdeimyaitangcio €, lagd ais- 2 X
106 cel | s/ ny: i S 10 24t 1 i i f 1 37 . the
cel s are %‘ﬁl%fg@é éﬁr?ﬁ%%%%&b@%’?% %‘étrhi%a@f:d%s;“}?gaﬂé%ﬁﬁgg i me
noni ngest edtAOBEHY ARNPIBF1 X@utac1p)) AflEnetcsdmgo aghn@s}’@hlfgm j
Phagocyg 0siastisdydd$), BRagserd ﬂmm@&%&@%%%ﬁﬂ%@ﬁ Shd M-St s
G enmsa (Sigm) a}alned,cytosghﬁﬁgrepaﬁatlons. t |'east "20Q cells are
counted i n 382%S {£-&. YENSHGHD POBEE 30 pehads S tbupraent dRysRHieR e 1 i des.
Phagocyt _OSiCSHj?Qig.e@&) ?uﬂmi's({tbp@l eag,A ztabi@aaweqsmhagte_ggﬁgﬁﬁalt dydoteiat ai ning one
or nore inge er roc S).. erred.antj bo ri ggers an
oxi dati ve %ﬁ‘f‘gﬁfmﬁr@%@gfﬁﬁ%ﬁﬁﬁ%ﬁ C@fr’@'ée&ﬂﬁ%fff’&? l’iﬁ¥}bﬁs f"ﬁ%}f “ef f ect or
cell upon bindi ng to Ttedatibody henjegdiescifohe pwkhtiornrom e wednphedifly & given
shown at ( j a0t ' 0 . Qf
SUper ok de PhiofRalBriBtE Bd Mo P A0 L T be SELAARURS RBIITH kel
can be per bemisal Garapew aggnish d9 eamplp, thedme maietynmay dlejaprplsiser
super oxi de tideAibsRRs A8 faf R B bRTodi@l k&Waty. [udh peokiR b, MBlkbie, RMC
tissue culgﬁﬁgﬁﬂlaces fFaﬁg n PlastLé% BaxteQ;Cbr&ﬁLation,éged ord.MA) can
be treat ed “X#PGr RHERY 2IVESOHR B bR aregrachiithereql shehysabigy peigs
pol y- L- | ysimgséogromas Statoxihpon diphiiElia wikint @Qroginduchas BBfor ftmis factor
aspi ratgng dr Ita h (2% i k= G _ na. | ed at
Foom t S hien i g B AEa Efond AR I°, AP REAE I BEURRES
cont ai ni ng ntedewtdrl (&4 - Hnvatarleakin-g (dh"bentaderddn-6it--H1k grravlogyigt
anmbi ent t enpREYHEEcdIOhy 2iOlkige ARG (WEM-EsEaN ot HRbchR: MASHEGinIihaPBS,
Filled wit 1;?2;8?%;%\4 giy;%hnello.g]]w% M D 16
hours. Theyad ) SHEAMWMAE®™i t h PBS and once in Krebs Ringer
I|;|eRaes buf f er ed ial t SKlg\llchnﬁqué’sl fo(rléalj)lg:ﬂh% sﬁc]Xthbfhp@}[Jﬁfelﬂo‘iq!tytﬂ? bnt}/}lﬁbﬂ&saﬁhjed in
copt ai nj a ; se heart.. ricytochr o

(S gma?. T%e@glgq“gﬂc%ahe.gé I]\Srblalﬁ eg%ém”%o&ogfopﬁl efklm?bodleselfor xunotmbgﬁlg(bf

Drugs In Cancer Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld er

al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom ef al., "Antibodies For Diug

Delivery”, in Controlled Drug Delivery (2nd Ed.), Robinson e? al. (eds.), pp. 623-53

(Marcel Deklker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In

30  Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical

Applications, Pinchera er 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 er

al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe ez al., "The Preparation And

35  Cytotoxic Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58
(1982).
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~ plates for 5 mnutes at 100 x g and incubated at 37.C. PMVA (Si gqa_)A]Lam‘r,

added to‘ig ?ositive controls to final concentrations indicated. After 30
mn, the NE8KYe! can he renoved, spun down, and the supePGdtUant/owead at

550 nmin a Dynatech spectrophotoneter (Dynatech Labs, Chantilly, VA).

Suspensi on yp i -pe perfornmed as follows. Cells can be
i ncubat ed FHpPhbhAcEy huisd Q nutes, then washed in KRH, resuspended
in KRH 25 contai ni ngInanthet@sperndhd pragémtiinhortoe heddés zf@ﬁmb&mcﬁp,b%g@ c’
(Sigm),  anghdrRaBRlcaPEAbostTonCedmhhindl G oIV {RhEIR) a0 be added o
posi tive co%t%rol s at th,éﬁlg 0(:Sono(_lzlént raglﬂn%ncgl%iOr%‘cﬂl\é?gﬁbgﬁam&ﬁf@u% nﬁ?’?ﬁfﬁ’é’é’? t he
sanpl es can@BRodissovetizembindingpprtion(shithereslsufitbe presem inveatidn,forraaltedm i n

a Dynatech wpettir Wﬂh@?ﬂﬂﬁhﬁeuﬁ@lﬁ@c@@ﬂ?aﬂl@%ﬁie. f#Pa éef&&%!e?ﬁﬁ?ﬁ'mem, %he
Conj ugat es/lnunugot OXI(QS | n anot her aspect, the present invantrome ¥at ures

a human ant < ongdnduon somainaiigpekmubipla e g o metspisetted hongrugat ed
'{/@ a t her apeuibodiesoi emj/gen;[sbiﬁdil'pg p?rt&n@ﬂidi’é(g!?ﬁfﬂbe Avehish, Q{re&rzﬂzﬁ’ﬂic‘ﬁ.bl? 8k Eh%g' .
en conju ot.OX Ui ese antihody conjugates are referred to
as "i nunung%téﬁj?ﬁ]geg'o?ﬁﬁ t}éé/ Por ‘;l\fl%Pgl?lOg@PE{%qﬁCg'tg%t‘eq}pp@glqlmp@m@§ dHYndgent
that is detieselectd epdopeofCDEXills) cells. Exanples include taxol,
cytochaglpasin B, gram g gi i di,ur 1 de, enetine, mtonycin,
et oposi de, .t engposi dte:d &é/%r{%cfd? P]lrllté{,hlé\/cira lrlrﬁf{oglsltoflr?gfnp&jﬁ?sc?ﬂﬁcqlﬁ,coﬁg}jﬁtm‘Efi n,
daunor ubi ci HsPegi Fﬁ/‘errlaugvlsafan%c Bolpoples 0HBie\WIvORI0DE 4.3 VHRAT¢AiBARY 4024 one

ant hraci n diindieg spedifXaNidr Mg BellHna WY fdalt 0ROl '
1- dehydr ot est ost ej?%ne i coéorti col ds, apr%cgﬁl%%?g?g%c%%}aﬁfﬁ{apqslga'ocai ne,

u
propranol ol , and pur oﬁ%%}?c%m’(ﬁal COMROSHIONS of Kispy enjipntalsercapfbe attmanisisead i c
ageﬂt s i nclindgembinsticarkerapy, i ki, Biiu’gbmﬁa &vith @her JRhAD Fok Efa?nﬁl% tﬁeS ,
nmet hot pexat - e[ in -t hi oguani ne,  cyt ar abi ne, !
fl uor o&fgaci ng)g%ar nﬁ?‘%ﬁf?&aﬁn@%? icﬂﬁlpgﬁ'giﬁ’flg?m %??enﬁi?(‘,’ﬁllanrb‘f’ﬁgﬁf Jast
t hi oepa cHinéraRHUGIOr agens lop hikaennventionas themgpyl BSNU) and | onusti ne ( CCNU),
cycl ot hospham de, busyk {80 nedd: RI i toci.n,. Lnitomycin C
and ci s- dﬁ\l Er odi %m' nel_ plhae?%?ﬁ’u%ﬂ“: : E J(”E%‘-%y a%ft’épg%{?f%n ,gralﬁflﬁgeasc T hes
(e.g., daurforiObyeis dspeisiarapedia. saaweasy antihactanial aukantifrgsl agentsargatdriot i cs
(eiﬁ" dactanfabyaptiof ﬂgamtg!age@@ aa_amquafﬁitaﬂam PRy §OBRhly o t gmg_ygi n, and
ant hr apyci .and .anti-mtotic agents.(€.Q9., vincristine an
vi nbl ag? i ng)“.%@%r%’? '?%%Hgf 1815u1[tq,1?ie b’é@éﬁ?’%’P%éﬁﬁ“g‘ﬁCEI&h speutasapsgat ed to a
r adi oi sot opparengergl, spinaldirepiteina adodniseatidio(egeniey afietioy boirddion). :
radi ophar masuh el I-Ng: - di sorder, such as a
cancer. The.ant] %c?? tfggﬁﬂ%%g[fégs&}ﬂgFﬁ? e’?lﬁégéﬁ%%gﬁmggﬁn%ée'ﬂs‘?‘g@qu&’ nodi fy a
given 15 BIErogiccar mElimsede melsenlemeasipagoated st ymatsriablo frotebigtheonst r ued
as |imtedcompohnsd fofitthe a6ti@dfGRldstang 8RS WahFal2P8 At Rns THAS gmlti%atettﬂce
drug npiety ma be a protein or polypeptide possessing a desired

bi ol ogi'cal ac PV 'y. Such proteins may include, for

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

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

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

calcium and the like, as well as from nontoxic organic amines, such as N,N'-
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exanpl e, an enzymatically active toxin, or active fragnment t h8rbedifl, 208uch
as abrin, ricin A, pseudononas exotoxin, or diphtheria toxin; a protein
such as MM osis factor 20 or interferon-y: or, bi ol SgH/ES2MeMponse
nndifiers such as, for exanple | ynphoki nes, interleukin-1
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02/ 064634 R 04Q23 . VI a ceutTcal Conpositions I'n another
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phar rraceut i cal conposTd achmmsmrﬂcmmﬂmgdeﬂﬂleonvalmt’dy derbatroroutds dfuman
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o esent™; SR sERRSRun S paRl AR B Rl B BALELATNT, bt Fiim gl hE©
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a di sti nct solutibas. Skipestraek piutio patepdin-CBSA. waker dl‘GFQJﬁ@JlQ?hQﬁB Welﬂlbf the .
CONMPOSh}i 0 ne_o i£.or multispecific
nol ecur%s gPS}Q longleﬁn??%lﬁs {Str%b mqiﬁé@%%‘ & mf’egs#)one bi ndi ng
specificity for a taer@rme@IUhcdhtbcacptaldasalmnfemDIUdd istegile ppeiohs saleyorfsar
CD8Y) . PhargiBeeitidscal sfe%r@ﬁémer%% i eﬁtaﬁpbr@}é@&fs'p%ebf &ﬂ%ﬁhs injectable

adm ni stered In conbl nation th er(ﬁgsp s gen S.
For exanpl €°1Wings asdigrsitiPhat PoHse Hevahredirandigenid donpkasmperiicalbnacdivet he

present i nsabitirkes W kddwalinltBast. EQéept tidbiar i BBY c@gention] nﬁHchﬁ:Br agent is

conveni l; on a}rllcc;[n?p%glgpey with the active compound, use thereof in the pharmaceutical

compositions of the invention is contempiated. 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

2

sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.
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As used herein, "pharmaceutically acceptable carrier” incl Udjf] 3% Ed
all sol v%§ m‘qkﬁperm on nedia, coatings, antibacterial and If IZ I
agents, isotoni ¢ and absorption delaying agents, and the RGKBS4p49245r e
physi ol ogi cal |l y corrpatl ble. 20 Preferably, the carrier is suitable for
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to a sagt tdmpomeﬂéﬂlﬂmeqmreddmuneﬂddm a.jdpacgjrmé scﬂ(iéﬂit\bhﬂb’orfkf oﬁ{&:@ﬁﬁ&iﬁn

conpound a undesi.r i ogi.cal. effects (see

e. gp , Ber ggﬁL %gﬁﬁle% H{HTBI%E ?9’% 9§{ At Efﬂ’iléﬁﬁﬁ’r fontg(\f"ed%gét Lhiggiion npcroflrationof

S gg ht salts a?‘?hi:ﬁlb’e f&pﬁrdlégﬂmemrmr@hb}t mcerpabrenafgethaddu\td it RAunt sntoAcgtMaoh

addition s JiTe TN |no ni c _ac suc
ehiclé tha IB Qﬁ%léjtﬁ#éfﬁgniﬂ WI‘I g 1%8 16% %{ﬁf; Wé

as hydrochloric, nitric, oric odi c,
phosphor oudTR dh0se gauneeied ah@"%e[lﬂl the;easerod membmp@a(dfu’s ﬁcnghﬂ prepacitios ofuch as

al i phattdc e bielkSlaidR Xk | k C
e irjédla p?ef@ﬁédjﬁleﬂ{m‘ﬁ%‘br | phat A ang:lﬂ @rg%{&tand

aci ds, hydr, | kan
sul fonic aé c&ée'gﬁ’dn% ﬁgoﬁqaﬁ@go’@agétﬁ Q}H&'sré’l tﬂée acHye irmedisntpios ander i ved
f rom al kal iadditieart desired ﬂigﬁ&fﬁiﬂﬁ‘bn’ﬂ@pﬁ@tﬂd&lm st@feFaksRolRaGSiedm  cal cium

and the |ike, as well ont ox .C_.organic nes, such as NN 47 0 4
JUL 2005 WD 02/ 064634° %%‘1"% {5%312 B462%Y “ﬁF%g‘hEﬁﬂ"é‘fﬁ[ﬂ}F SREREL{ssied response
N- et hyl gl e &niadberapantis respenrshi Rex, exehngllé, nesingle belub amesl lamdmamstered

t hyl di , t
nvent 1 on ?:%é;fedlﬁ‘dﬁfﬁ?%?é‘?gé&%ﬁ"ﬁ%d A R o B Sl B RSy

As will & OT IcEgsy\ A Stl?fBC%tR# by the wgqr@aﬂﬁ of thectherapewticssiamtipnr Itinde  of
admi ni str a'rcls'pﬂmaﬂyl ddvm&ﬁgtod@fﬁﬂﬁhﬂﬁtd«ﬁéﬁéht&ﬂ?c&ﬂﬁbﬁ%sr Iﬁ%%égt% unl oAbt Ve

conmpounds ed w arrie that .w || of ect e conpound

agai nst ra%?% re&gaag% tlo&?&’ﬂ“ﬁ’stc ﬂf&%ﬁagﬁdDr‘)é‘?gé’ég'é‘ ffoﬁflr?ﬁlué?q }éﬁ{em

i nc![ udi ng;ﬁj&ﬁgyzﬁbfﬁfﬁmmts mtedhemutanycﬂmgﬂsdmamabylea@e@bael ivery
systengy BlhReaRdl ed?

et hyl ene vi n%iugacetﬁ <o ﬂgg?ﬁé}gk% %J#Hgfifca% QTBH‘; %ﬁ%ﬁinifig"e

pol yort hoe8t S‘E)‘Eﬂ {})?‘F@B‘F‘}t@ eéﬁqctjm wg:atmt Wﬁhlﬂlefl@qumhiaphmrmpammmn of

“such f or nukatiepnShasmcifirbest R e dBSHCRRE FomdsRPWE et e Alctdik 9% bfg the
i vVery fems,

3R robi ndBstgrBlROG BE T Hhuahe HarecterislEn o tiec YOrmmP RN T ot er a
conpound opartigular theasapeioneffnet telbed mlubmd;mﬁls(b@fheﬂﬁnﬂﬂmdﬂ I1§Edr§dt|1@ Bhe drt ofTBY
he necessagympOukdd sdchSn %9&%%%})0%& Bor QL +f atmenrtnop lseslltsﬁxwtyr}n individuals.
Exanples of pharmaceutically-acceptable antioxidants include: (1)
water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium
bisulfate, sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble
antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated
3G 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 convemently be
presented in unit dosage form and may be prepared by any methods known in the art of
pharmacy. The amount of active ingredient which can be combined with a carrjer
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conposi tion. L 005 WO 0 6 634. PCT/ uSO 024 . Pr.ol onged, .
absor ption of the i nJ 'FE Sc&’ﬁf)e&ér% @gﬁu% o aﬁ'ﬂngﬁ%{t f qu
i ncl udi ng auseh deetmmesns modesar adgmmstratiwtotum thgasembsabnpd lcan,alfor
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be prepared requi red anount
in an appr opitieEusc e, V‘élr?@l’twl@lhm@fﬁﬂleé?l @té@amuhatmﬁﬁorbﬁﬁl UREpcaidiasnt s
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required ot her [ ngred&%plesbfmmemmqummmldrmmhhm of
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response
of coating materials, such as lecithin, by the maintenance of the required particle size
in the case of dispersions, and by the use of surfactants.
These compositions may also contain adjuvants such as preservatives,
30  wetting agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include

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

L2
Lh

addition, prolonged absorption of the mjectable pharmaceutical form may be brought
about by the inclusion of agents which delay absorption such as aluminum
monostearate and gelatin.
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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 umt dosage forms. While it is possible for 2 compound of the present



i nclude powders, sprays, ointnents, pastes, creans, |otions ,
sol utions, patches and inhalants. The active corrpound magp(ﬁz%é mﬂﬁder
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such as olive oil, and injectab organi c esters, such a$ efhyl ol eate.
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o O porgagiailh: Y4 A%, 998 480, BRLRDY, Shepld ASOBREACEAES. supra
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chloride, and the [Tke Intq the conpositions, 5 addi fj on, prol onged
absor pti on Of- A& Ap-eRtighfiscigresamesBgtic dape ‘Fl‘ﬂ’r’l’ﬁrf'h%}ﬁft% EP‘E)“G@? ents@BHut by
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When t he co g{l}ﬁﬁ% SQ%SSEH‘C‘FH%/@WFM are adm ni stered as
phar maceuticals, to hbnmrsl?latmbmilsstheﬁlhmﬂncmnm@r@l seibodiecsmétior as a

phar maggut i ﬁl@lent%%%etfbﬁﬂlfllﬁ Htt(?‘éﬁyuwproféar dlg’tﬁ%m?!)r? n 191*9 1f &Qﬁ‘\%g’rp@e/ Otf(em)r e

preferably, active ingredient in cqonbination wt
phar maceut i ¥igpf-praie @éﬁteaﬂﬁﬁ%e)ecéw}qsgaanymé@awg@@hmc qoRPUB s eT%Fnsure

adm BI str a& thafiths ehegpetic cbﬂ@o@ﬁmmﬁv&fndﬂ'@ossﬂh@m (1f Baserel), Oey cahiteh
may be used.in

conposi ti on® E‘ﬁﬁi«; If%%g(lé%ﬂ? g?%?ir %M ?‘ﬁ% gga B6SanE, see,
phar maceut i € gl, /S .dtaaps 4502, Sdius‘a@y: F48; land bgb%dﬁ\l(eﬁﬁmdl@amm@tmmﬂsompmsm to
those 6k  4ne or more moieties which are selectively transported into specific cells or organs,
thus enhance targeted 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) Riochem. Biophys. Res.
Commun. 153:1038); antibodies (P.G. Bloeman ef al. (1995) FEBS Lett. 357:140; M.
30 Owais et al. (1995) Antimicrob. Agents Chemother. 39:180); surfactant protein A
receptor (Briscoe et al. (1995) Am. J. Physiol. 1233:134), different species of which
may comprise the formulations of the inventions, as well as components of the
invented molecules; p120 (Schreter ef ¢l. (1994) J. Biol. Chem. 2659:9090); see also K.
Keinanen; M.L. Laukkanen (1994) FEBS Le#t. 346:123; 1.J. Killion; 1.J. Fidler (1994)
35  Immunomethods 4:273. In one embodiment of the invention, the therapeutic
compounds of the invention are formulated in liposomes; in a more preferred

embodiment, the liposomes include a targeting moiety. In a most preferred
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10 skill in the art. Actual dosage |levels of the active ingredﬂédﬂb 2005 t he
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about by mcludmg in the composition an agent which delays absorption, for example,

aluminum monostearate or gelatin.

When the active compound is suitably protected, as described above,
the compound may be orally administered, for example, with an inert diluent or an

30  assimilable edible carrier.

VII. Uses and Methods of the Invention

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

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

or diagnose a variety of disorders. As used herein, the term "subject" is intended to
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inhibits t @}mnagmgwpwamed cells, i.e., target cells, or antigen in a subject includes treating
the subject with the bispecific or multispecific antibodies of the invention. In one

embodiment, such methods include obtaining an aliquot of a sample of blood or blood
cells from a subject, treating the blood or blood cells ex vivo with a therapeutically

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

35  lymphokines, or growth factors, e.g., G-CSF, GM-CSF, IFN-y, TNF, and interleukins
such as IL-2, IL-10, and IL-12.
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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. ef al. (1981) Cancer Res. 41: 4354-4360, and in EP 0365 997. The compositions
(e.g., human antibodies, multispecific and bispecific molecules) of the invention can
also be coupled to anti-infectious agents.
Human anti-CD89 antibodies, or antigen binding fragments thereof,
35  also can be co-administered with another therapeutic agent, e.g., a cytokine or a
chemotherapeutic agent, or can be co-administered with other known therapies, e. g,an

anti-cancer therapy, e.g., radiation. Such therapeutic agents include, among others,
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or mul t1speci
Accordingly, w1th1n the scope of the invention are compositions comprising human

antibodies, multispecific or bispecific molecules and serum or complement. These
compositions are advantageous in that the complement is located in close proximity to
the human antibodies, multispecific or bispecific molecules. Alternatively, the human

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

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

35  reagent, such as complement, or one or more additional human antibodies of the
invention (e.g., a human antibody having a complementary activity which binds to an
epitope of a CD89 antigen which is distinct from the first human antibody).
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EXAMPLES

Example 1 Generation of Transgenic (Cmu targeted) Mice for the Production of
Fully Human Monoclonal Antibodies to CD89
30
Construction of a CMD targeting vector
The plasmid pICEmu contains an EcoRI/Xhol fragment of the murine
Ig heavy chain locus, spanning the mu gene, that was obtained from a Balb/C genomic
lambda phage library (Marcu ef al. Cell 22: 187, 1980). This genomic fragment was
35  subcloned into the Xhol/EcoR1 sites of the plasmid pICEMI9H (Marsh et al; Gene 32,
481-485, 1984). The heavy chain sequences included in pIlCEmu extend downstream
of the EcoRI site located just 3' of the mu intronic enhancer, to the Xhol site located
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CMD targeting vector contains a total of approximately 5.3 kb of homology to the

The resulting

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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showed the expected Bgll, BstXI, and EcoRI restriction fragments diagnostic of

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

35  C57BL/6J background. Clones 272 and 408 produced only low percentage chimeras
(7.e. low percentage of agouti pigmentation) but clone 264 produced high percentage
male chimeras. These chimeras were bred with C57BL/6J females and agouti
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42 <0.002 CMD/JHD

43 156 +/JHD

44 <0.002 CMD/IHD

45 174 +/THD

129 x BL6 F1 153 +/+

JHD <0.002 JHD/JTHD

25

Table 1 shows the levels of serum IgM, detected by ELISA, for mice carying both the
CMD and JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation
(+/THD), for wild type (129Sv x C57BL/6))F1 mice (+/+), and for B cell deficient
mice homozygous for the JHD mutation (JHD/JHD).
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the CMD an HD nut gti ons ( é:lHD for mce% er oz ous for the JHD
nut at i on (+/JHD), f of O GFRALE Y oguaing pipti- % +JPIgnocyigsl f or

B cel | defifomnhice with plasma containing anti-CD89 antibodies were fused w1th
20  P3X63-Ag8.653 cells (deposited with the ATCC under designation ATCC CRL 1580
nonsecreting mouse myeloma cells) and PEG. After hybridomas grew out , each well
containing hybridomas was screened for the production of human 1g( using an anti-
human IgG ELISA. '
Positive hybridomas were screened for and selected based on the following properties:
25 (1) production of human IgGlx antibodies, (2) binding to soluble recombinant CD89,
and (3) binding to CD8%-expressing immune celis. Three positive clones, referred to
as 7.4 (7F12), 8.2 (8D2) and 14.1 (14A8) were founad to fit these criteria.
Solid-phase ELISA based assays were employed in the binding studies.
Briefly, soluble recombinant CD89 in PBS was coated onto 96-well microtiter plates
30 (1 pg/ml) and incubated overnight at room temperatire. The plates were then washed
with PBS-0.2%Tween-20 (PBST) and blocked with chicken serum albumin in PBST
for 1 hour at room temperature. Supematants from the anti-CD89 producing
bybridomas or purified antibedy (in PBS) were added to the wells and incubated for 2
hours at room temperature. The plates were washed with PBST as above and then
35 incubated with 50 pl of HRP-conjugated goat-anti-human for 1 hour at room -
temperature. After washing, 100 pl of ABTS (150 mg 2,2"-azino-bis (3-
ethylbenzthiazoline-6-sulfonic acid in 500 ml of 0.1 M citric acid, pH 4.35)/H,0, (10
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Cniect | Ko | . 1094, |
| mmunol . OE!";%‘%%%ng f o ol RERDT ot chiieBlysfibsi il solBici s Mo 40 e
const r uct ed 3 Ye! he rmprlestead Aitlsa migoplatanshddr/aga MavEag iy afghdsnin,
comprising the gerni | Byblusmts whith\laddd bbffian 140 (AR ST AL eirtltner

approximately 2. 5.k ) fl ank and flanking genom c
sequence vva%lyasrﬁ‘ﬁﬁrl‘@ﬁéﬂr IFORYBE bsiae Hig%(ﬁuv@et@ppg)s@wemt@ scribgddi son,
W) to denezladwe)t he plasm d p343.7.16. A 7 kb BanHI /H ndl Il DNA fragnent,
conpri si ng ol h n -51 (DR-73 ene together with .

appr oxi mat eﬁltrgleeg%gg 113%‘{' 2‘4’ g ?—g%’ﬂu\{ggl ’a"?‘nfiifg FEIR‘B‘%}P%Q OPItﬁTgRWi‘ﬁc‘g‘éfh%ﬂﬁI@bOdles
sequence, wdgt bdsblubled D8R batihge hpRRR 256 baet/ppl aAsititddiek wird Golest SEmpGP 1
f (Taylor e . i | ds..Re Q. - ) 0 _generate the
pl asmi d p25§e?%na}ﬁ\i’%ggv3u€f m%“g” E\a/é%lfag&lgb(?ﬁ)/éﬁng %ﬁ&g\%ﬁ ,m"d@f"%?n@ﬁ’éng

di gest ed wi { ke Ecoretsltans-{Hy dent. Logan,ddMNtandpurified bly ceboRyBawhiatddphy .
fragmento, cpuRfiédaiBoliRewary ki 5 - t wth-
appr oxi mat el gﬂlf E_b og 5 fl aéﬂﬁﬂr%gvég%gagvzg%@%@%b%fﬂmu%gr%ggﬁg%%g %%I
sequence. et g ﬂ’j‘gmlg%ﬂi‘ﬁfzsﬁ?ﬂ?!SQMCF?D%@E@%% s@clFITC Belntipn Sai |
and I ![I gat e@amb@ebaﬁaﬂlb{r/ BiskElvingrii frigesd tlinaéllrl‘lt_ {nﬁ@l%l c%ﬂmgol_%@tgfé;;i'rcﬁ?gt .
resulting p, Vx4, was di gested w ol and liga W e 8.
kb Xhol / Sal 4@?&2?&“0% Wﬂ%&ﬂ%&aﬁgfg?ﬂ% 1BEB AR OB P IR ed He T H G pra mgpt 18
gene in t heargshedy pratant Hoilowingshe 28ditibe oOFITATE, thaveoIMtigenas inclibited &l @ee,

desi gnatsed N I gt t n t.he. purified 26 kb

i nsert 61(;5 oi n&%lég %rdiyv?'?l 8{“2'? E%M& tﬁ}eﬁ) ll’}:r_l??i l'l:étgfzil%garfgbboﬁﬁ)etglwﬁrﬁ é%&wcgi’y EPHc2

at a 1:1 noflfFatipaepaSephasex K1) colwny equildiraisdén RBSE day (C57BL/ 6J X

DBA/ 2J) F2  enbryos asp@emedntiseaiy wapodamnhet clﬁ?actér&ledlmznlg\ﬂggxﬁgts cifici

Mani pul atin h S nbr.yo, ahorat ory Manua on, %94,
Col Llpgpri hﬁiﬁ%&%é@%?&@r%%g&h&gg e’Fﬁ“éI%/lﬁ'\'/i e\l/Jv NY). Three i ndependent

| ines of transgenic m ce conprising sequences fromboth Vx6 and HC2 were
est abl ibghed fr ] t d m._the injected.emiryos ese

li nes g?e desi g%’?gg"e“( H@%&%qi%%%&%(#ﬁ?ﬂegﬁgé%% f?ﬁlﬁg‘ﬁ%@& Each

of the three lines were then bred with mce conprising the CM nutation

descri bed iInBEx&HDS ifickibsnddfEx nutation (Chen et al. 1993, EMBO.J. 35 12:
811-820), an e a.tr)ls‘gene (Fishwild et at 1996, Nature
Bi ot echnol ogy 14: 845Y880cignal epabodies {Mahs) prtied Gopyludsidpmesspernatants

i mrunogl obuhatshowed significant binding to CD89 as detected by ELISA (e. £.7.4,82and 14.1)

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

30 MADb 14.1, in particular, was confirmed to recognize CD89 (FcaRI)
within extracellular domain 2, outside the IgA-binding site which distinguishes it from
known murine anti-CD89 Mabs, such as My43 (mouse IgM) which blocks the FeaRI
ligand-binding domain (Shen, L. et al., 1989 J Fnmunol. 143: 4] 17\
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61 0 4 J Ul 2005 WO 02/ 064634 PCT/ US02/ 04024 heavy and kappd 4 jgiht60shai n
transgengs in a background honbzygous for disruption of the endogenous
mouse heXROUG*appa 1ight chain loci. Exanple 3 Product i RFB$02Ge7n
Monocl onal Anti bodi es and Bi specifics Against 5 CD89 Human anti - CD39
nonocl onal pitNTbR@iADaver e generated by imunizing HCO] 2 mice with
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ELI SA (as d@stermired Hyahypah bhMd exehistvaf). devel oped sufficient titer 15
(anti-CDS9 19gG _responﬁe%) tvvere.l \V/ st% .vgith.c%B % antilggn at three days
and two days prior to SPi 8%‘&%%@% solghionmicey AR netnd SER AP wer e
har vest ed awith 18ipgyelwdd/lémt-glysolnghmlogttt solofp-sumubitagarbyth fadieBEG-G-
pr oduci ng - ! | BS, I YiES..f ] Egﬁ | asma
cont ai ni nga(gﬁlﬁ l‘g@gé ar#tjl gg’dl e's‘]'\/%\/glrdg&?3 %S%%%HT%%%A%% Rgé%crﬁaéf:l s
(deposi t ed BN pabay.cBlogdaess wdlsttgd donp theaToeodrtal pE30s 3rlays kteret i ng
nmouse nyel %@tlﬁ.@?ﬁég wafeerRbled Y b otBJBﬁer%sqg BP0V EMY %El%in%?&ﬁ -
onps e unman G using

cont ai ni ng hybri S. scree for t roduction_o

an anti- hufEFPOYES tRies .UIW)“SY"FE le/) OersfetuméiibcasBREe faend Isiandnl Y),
sel ect ed baupgleaientddewittol 0WIR PAQSEIa]yRES, peBrofidd) o4 PACH s (B&tofiUMaN
bi'nl ng-t 0 RO, SARISIn G IR RSy (R T Do AT 4Pt er el
to as 7.4 lymiphagytes ~2%(18DRYcydesdaddl-~1%(chb4iBphite r@elf viability detefrhinebdge
criterig. %ﬂ m}‘]&b{nﬁﬁdg)ﬁ% . 3§snys were enployed in the binding

studies. Briefly, so e reconbi nant  CD89 in PBS was coated onto 96-wel |
mcrotiter plates 30 (1 fig/m) and incubated overnight at room

t enper at ur @A@Qm}@@(mﬁﬂﬁg@_@@%mshed wi th PBS-0. 2% ween-20 (PBST) and
bl ocked wi th chi cken r um amn in PBST for hoyr. at room
t enperature. Super nat i(ﬁ'f’écr‘?&@f:ﬁ dn glly@%@aﬁ?ﬁé@ %BO%H)?B‘F o8 colls
purified anhiS8adigrdliters PBSpufifer endrisidelshtédidrhisirweh & smBtes Aa@algat Bige delis 2

hour s r : re. h ' PBST, as . above and

then 3201 nolBErad Ga ?%@@Sﬁﬁ%ﬁiéﬁ%ﬁg B3 setbleher TRTnER POR'T Rour

at room t drpbitdFabd.anfiftwele GEERT der, thirgo(30) ofinwesTs 4°1G.eandyvashed taes (30- bi s

2 3:%565 Eyggqnﬁésmﬁﬁ 90d Rfcrblifd FARLGHAC 1 Tthel 2119 Werd Yes@peRdek M RiothicfoiRGEd: PH
- 35) /K P(acgbuffer. Fluorescence was determined on a Facscalibur (Becton Dickinsoh).

25  FACS Analysis 2 (Specificity Stady 1)

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

30  then incubated with Rabbit(Fab2) anti Hu IgG-FITC for thirty (30) minutes at 4° C,
washed three (3) times with 100 microliters Facsbuffer, and resuspended in 200

microliters Facsbuffer. Fluorescence was determined on a Facscalibur (Becton
Dickinson).
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sol uti on%vchroma en/ substrate solution was added to each well and the
sanpl es a niicroplate reader at a wavel engt h of PUBHRE§2/04024

Hybri domas whi ch produced human IgG t hat bound CD89 were further

char act eri zgs ! 0 A (Human Kappa) (sane protocol

descri bed ADOVE F 7.4, 8.2 and 14.1, were selected
based on the productlﬁﬁlnmrohmsu dmﬂhoéysdlluhau werenatlded tai50,60CRER G 18UMan

| gd x isot i r

(Gl I co, L%%ﬂﬁﬁ?‘w o “ﬁi‘@%@%@?ﬁ%@@? b o s,

Fet al cl one el 50 lter@fﬁcm@epm&ham fioy thany (31 mcihntesat é‘gﬁam‘ﬂiy 10
Purified anvishedigse (@&ﬁhmﬁ%ﬁf‘ﬁ@(}’ﬁ it e B ﬁb‘iﬁ&a'@?ﬂs wWireth

car bonat e huf.f I eling wt orescence | soléP ocyanat e
(FITO. A st a,ElpFr@ba@g} %ﬂ*?li‘ Ig@aFSIT&@ﬁM (B9) minsitesiay 4P, andryashsdithires| TC
in1n>| tOI(JDﬁ/ﬁé)s uaenhomlo ﬁgfﬁ%a@acmiﬁeﬂ dERPWe RS eWish éhdtéanﬁhé@ ﬂ%ﬁté?g 'tﬂ
an anoun [ ot ei l om ng the
addi tion o %\:Yf%?'er El 0?(?? \%geq’%&’tagﬁaqsﬁﬁ%%%“?fé lﬂ%ﬁoni 3 hours
at roomtenperature. FITC I abel ed anti bodi es were isolated by gel
filtraggon Q:}% ? gg 'IHJrated in PBS. Purified
ant i bodi es %&dﬁ e Bi66ed Bl ndi ng specificity and
activity as described? Wl‘tfﬁételfscﬂnhbmi}néﬂ@tmmbmdd@ﬂ)tdzsmmﬂrehtérs Human,
Char act er | Mbh@%r@DW&d@@%b%od“ﬂﬁd i!ﬁeébﬁag kR ﬂ%ﬁ? di

uri

Speci fi ci t}qﬁﬁt udi e? E% |FQ % ant i bodi es . rom br| doma
super nat ant € StHaE & s”f(g L¥SiE efbinﬁﬁlb’ﬂ g @ggasggd ﬁé@%@ﬂé@lﬁ;y ELI SA
1£|e g.,7.4, vﬂtmlmmctémﬁs Fazaouﬁ@rantwa&éaemhdmﬂbp@oz ﬁﬁﬁH ?Fﬂ@mrUS' ng
exg\rNegs? gg%gle (éﬁ Ms?%‘é %@% @%%? 8’:“%385 O§§85\II$H#%¥10D89
CD89 ("gal fbﬂ@me tisblrsgu)?pen@&) xmwﬂamxdwwcrscﬁadsbufﬂr ﬂ‘illlRi‘]/E&c):nc&ﬂdag( 3) PM\L

cel |l s isol AeRemideaBnd ng human CD89 ("FcaRl Tg
MsPWMN'). 30 I\/Ab1 14.1, @%%ﬁ?ﬁ%%cﬁo&ﬁﬁgﬁgﬁm rmed to recogni ze CD39

(FcaRJ) wthin ext racel | ul ar domain 2, outside the |gA-binding site which
di sti ngui shk<CdnipetitionStnkdiemn muri ne anti - CD89 Mabs, such as My43 (nouse

M iy on DLockS B ol S SRR e b Srabits
| sol ati on asdescribed below for the ability to inhibit human IgA and Mab My43 (a mouse anti-
CD89 antibody) binding to CD89.
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 natural ligand, IgA,
binding site) to CDS9.
Mab 14.1 did not inhibit IgA and MY43 binding, but did inhibit A77
and A59 binding to CD89, showing that it binds outside the natural ligand binding site.
Mab 7.4 did not inhibit IgA, MY43, A77 or A59 binding to CD89,

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

Blocking Study
25 microliters antibody dilution were added to 50,000 2al.6/cd89 cells
35 m 50 microliters Facsbuffer and incubated for fifteen (15) minutes at 4° C. 25
microliters of a suboptimal concentration of A77-FITC, A59-PE or MY43 were added
and incubated for thirty (30) minutes at 4° C and washed three (3) times with 100
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Human PVMNL were isol ated from heparini zed venous bl ood of heal t&é

vol unteers by Ficoll-H stopaque (Sigm) density gradient centri gléjﬂq?@%
PWNL puPQ 92'¥d¢3Hr i ned by cytospin preparations exceeded REEVASKAd0Ze] |
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washi ng r enBRATeseEnE YA selrrmued pnad-acsqalibpdiecin RCkmSPRL 640 nedi um (G bco
BRL, G and Island, NY), supplenented with 10% FCS. FACS anal yses,
per f or med g A (Becton Dickinson, San Jose, CA), reveal ed
| eukocyt es 1 f f -55% PWNL, -40% | ynphocytes, -3% nonocytes, and
"1 % cosi nophils. Cell Avp&iyell BLYS A€flat) bonet fiste Whas costphwithl 10@ excl usi on was
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were thgn JoT G Syl ] i
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C, and wasHEHU4§r3dgoem)tempgratuze. W heplaigovas enmiiedagd snquiaied yithean exrass ofel | s

Were resus Qﬁﬁ@@d%i(ﬂ) AEoTHef b Ohish wWas @flbielfif PB S/ OR FEI&E (08 miBstes. 50

determ ned on a.Facscal |1b ect on Di ckinson) .. .2 Anal ysis 2

(Speci 1o tipheagisags 1 well ohen AL STlutos Wers b i PBBICh i does BhsBonded

]E of 50, 000 allinbdlsaDaPiorehs(G0pnhutes ﬂlrrobmttem;sexﬁaﬁs.b’umé plateaveak theg Waamegg :‘j or
iftee 1 i .es _at. o ATCI Ol } ant.i || UkEon. Wer e

and i n(r:lltjj(bat5t )é“ac ef(gﬁlﬁlef’r%h/h %@9%%% 5%1 h;zgé fk) aeﬁéﬁfgl%\%\g?gﬁgg‘ {1 @gleo O?i nes

wi th 100 nimroblitesr perPedBlduse anti Tive) foebibdy () misges signomrtemperadue.wilhé:

Rabbi t (Fab2Z)ia@Rids thtn WaSheatiliee (DY tithél Witk PEAD) andl iAMIEaEdAkith Sirep-HIES LD

three (3) t} rrei with 100 mcroliters Facshuffer, and resuspended in 200
mi crol i t er sSPHERBGHLE $micrphitgrsmes peH der sisly (G} wamtesa Tonm demnprratues, vsighed
(Becton DitdenSptimes GAtHPES T hd 38R pe@KIALA6408 4 BAGT/ Q4G4 wdsACS

Anal ysi~g, 3 (Specificiit t 2) .50 Jvi croliters antibody dilution were
added t2§ 50‘%‘6@?} 2% .V%IF@Q%%% F%',maagosxtﬁlf Feder contol cells: Jurkat/Ifla,
CHOI11bNA. 2, CHOIII1bNA 1, 2al.6/CD64 or SLCcells in 50 mcroliters

Facsbuf f er, g et efiBfattdd dthdef 30) m nutes at 4 C, and 5 washed three

(3) tinmes wit sbuffer. Cells were then incubated
Mabs 14.1 and 7.4 were found to immunoprecipitate soluble

recombinant CD89 (sCD89).
25 Briefly, a ProtG Sepharose Fast Flow column was washed three (3)

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

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

IV. Affinity Studies
The affinity kinetics, i.e., binding equilibrium association constant (Ka)
35  and dissociation constant (Kd), of MAbs 14.1 and 7.4 were measured as described
below.
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wi th Rabbit (Fab2) anti Hu 1gGFITC for thirty (30) m nutes at U\%eﬁ!el- ﬂ]ﬂﬁj
washed tsiﬁ%l&% times with 100 mcroliters Facsbuffer. Cells

resuspen P8%%8b microliters Facshuffer. Fluorescence WBSTH89%M82hed on
a Facscal i bur (Becton Dickinson). 10 FACS Analysis 4 (Wole Bl ood Binding
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resusperdded in 200 ni e%tfﬁhitjzhinsnﬁanerbdéfeﬁhmeﬁlusmrg@sBBﬁn@ﬁe ms bglet ermi ned on

a Facscal i i.tion udi es bs 14.1 and
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natural ligand binding site and us co

and 7.4 wer®URlBg. Jbgki Cfvalsd’ﬁquhﬁ%edéb\‘qugh@lﬁéorezglcluﬁimgﬁ iphanbufierofs Mabs

A77 AS
and 0ASQafphbEinbden das QsHdsis die: HeaRAY4is 8F th'e 'dQ?a'\gas ﬂ%&l},{eg Hﬂ’ghé}gﬂéu ? )

to CDS9. Mab not .inhibit |IgA. and bi ndi n
A77 and Aﬁoiéﬁavﬂ&%ﬁeo‘)%é&%’ﬁ&ﬁ 13§ tt %‘inﬁ"d'ém t si de the natural
ligand binding site. Mb 7.4 did not inhibit IgA M43, A77 or A59

bi ndi ng to CD89, al so i nd t.Si t he | i gand
bi nding site, but %g’f‘ﬁﬁ'ﬂm t%gwfl?&fg] ifmflll ﬂ’é’g %%
mcroliters antibody dilution were added to 50, 000 2al. 6/cd89 cel I s 35 in
50 mcngli tp@lgﬁﬁqﬁﬁfgtg&egnd |ncubat ed for fifteen (15) mnutes at 4 C
25 mcroliters of a subopti concentration of A77-FITC, A59-PE or M43
were added and i ncubh’{f’@d‘lflowasttl‘?ﬂﬁﬂ?s fobloyvsrind shewn 4e inducs apelivmshad t hr ee
(3) tines kb 7M08id6ht thibcdilbalZQRPAWMD 02/ 064634 PCT/ US02/ 04024

mcroliters Facsbuff e E‘T%gllgwﬁwfat ed, ¢ ll'qlxﬁsrﬂ ]laﬁgkl*)at ed hgfejRabbl t

(Fab2) anti Hu-1gG FC- Ildﬁ)é three

(3) ti mez Wb&lhfpgmgad3?6ca:ltslmﬂéﬂsnﬁae&bnf%ﬂhoufébﬂmﬁ;etlfﬂeﬁwﬁﬁﬂg 'thGJ&%Is three g

r ; ned on
esuspeg ect bﬂ?’%gcg"ghg%ﬁﬁérguﬁ: Qt(é@%’f{lh%rgﬂ% iﬁg_%%f? 1 Svated 39% medium

a Facscal i bur cki ns
without serum were added and the cells were incubated for another five (5) minutes at

37° C. The cells were then washed twice with medium without serum and coated with
antibody anti FeaR1 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. Humar Clq Binding Studies
30 Mabs 14.1 and 7.4 were tested by ELISA and FACS as described in the
subsections below for the ability to fix hC1q in ELISA and when bound to CD89
expressing cells (in FACS analysis).
Mab 14.1 was able to fix hClq in ELISA and weakly when bound to
- cells. Mab 7.4 was able to fix hClq in ELISA, but not when bound to cells. The
35  1inability of these Mabs to fix hC1q when bound to cells, which mirrors in vive
conditions, makes them particularly valuable for use in therapy, e.g., in situations
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A 96 well ELISA (flat) bottom plate was coated with 100 mcrq 4 tgr 300nel |
sol ubl e reconbi nant CD89 (1 mcrogramim ) in PBS and incubated overnight
at room YéehB&s4B3dre. The ELISA plate was enptied and i ncuBHSQ 424100 10
mcroliters/well PBS/0.05% Tween 1% Chi cken serum (PBST/ Ch) for sixty (60)

xcoss of VR RAGASBR % il B Ftinc R BE bR MRS oo

ten (10) mih‘ﬁk@es 50 microliters per well of an al gA2 solution were added
in PBST/Ch in a doses response and incubated for sixty (60) mnutes at

room t enper, re, The plate was then washed 15 three (3) tines with

PBS/ 0. OS%ﬁégﬁ_mm and i ncubated with 4E8-biotin 100 mcroliters per
Wlellt (l\/bustehantl |9A)B1I1ﬁﬂy,$1l96t\yel¥ﬁmsmm Bttéh ﬁl@@mafs@ma%ﬂhrmto The

pl at e was en re i mes n Wi

St rep- HRP H° m&*é’%%’@ﬂh%@l ﬁﬁé@o‘i‘ R )ﬁ@gggéa li}ﬁ;%( 5%%%?11?511@@4at
room t enpematreingd asashedls), 'uifmﬁete(i 3)Je1ﬁi1gm St yddrh tenigse Tat&f&hrxﬂaat@;btﬁmmld EhdnSA
wi t h ABTS. e t V. 0

Bio-tek r ea?ﬁ l-bk‘{éalvlqﬂl p@m}%ﬁ/ﬁcﬁo r Ecl 6’?"9 AN%F% gaémm%m%ﬂ’f% Zﬁgﬁl‘i&%&er e
found to i dﬂucmbfcscal‘gtyt(é@}enmmeabt mommcmmmtﬂemae(vmmned%dBn efly,
a Prot Semb 5 I L EER BS.
sCDS9 \;\%s prec ar e V\?t &mfé&med@?“%ﬁgﬁg’ 151 dﬂ%te(ﬁ%lgl%h A""H{l\i'én

The precl edPetrty CEBDmMiRKes 3 senpataseperafire, apd 2§ qrdotm@ @i nmes:vm Glg-

ant i bodi es ELISBUSRichd QoK ﬂme' gme {NﬁgﬁRtaEBR 263 &l #id RPE%A\H@?%&E') B\é\ﬂ th
n |ve | Mes w

Prot G f h

TLg sanp?re§8aé’? ér(%l%gﬁ%gé’ W‘S‘E&fﬁg)k@%tﬁtﬂl TEOMIEIRETAW ey i n a

SDSl- :DAGEt gvadhehihrea(3) ands t\ahfhrCIqBBI&e Hllﬂﬁf&f@ﬂ&hﬂﬂ%td& \?ﬂth E@n&mﬁﬁga&d g
rilli cS n in

equi libri u%k\gé%%%ll léltbﬁéﬁ Iigo(?]ﬁs/ tg& #‘d?]eﬁasiif%% (ﬁ{tero%dr ‘%erk&ogﬁlfi (Kd), ;

of MAbs 14 (@)anmmmzatmtmmd Tae plise (wasbhﬂl wbﬁied\mxee 3)0imesIwith L 2005

f
WO 02/ 064634 q%ﬂi&%&sﬁﬁ{x&éoﬁe EIT@A '6%5 de{fe} Tla}g“?i zﬂf %ﬁdde&& v%g

about 1.5 x 109 and about 6,8 x 1
det er m ned W48 repd %f@dﬁ%"eéer’@ﬂkol”@é%ﬂl B}fétekdea%out 5.1 x 10"9. 5 Affinity
ki netics were determ ned using a Bl Acore assay by imobilizing sCD89 to

chi ps %d E :% n;g i he Mabs over the chips at various concentrations. Mb
S .
captur@é as | so perfornmed by flow ng sCD389 over
25 microliters antibody dilution in Clg-Facsbuffer were added to
50,000 2a1.6/cd89 cells in 50 microliter Facsbuffer plus NaC1 (C1q-Facsbuffer);.
Incubated for fifieen (15) minutes at 4° C to which 25 microliter of hC1q (20
microgram/ml) in Clq-Facsbuffer were added and incubated for thirty (30) minutes at
25 4°C. The cells were then washed three (3) times with 100 microliter C1g-Facsbuffer,
incubated with Rabbit anti hC1q-Fitc for thirty (30) minutes at 4° C and washed three
(3) imes with 100 microtiter Clg-Facsbuffer. The cells were resuspended in 200

microliter Clq-Facsbuffer. Fluorescence was determined on a Facscalibur (Becton
Dickinson).
30
Equivalents
Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents of the specific embodiments of
~ the invention described herein. Such equivalents are intended to be encompassed by
35  the following claims.
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MAbs. | mobilization of the antigen and human | gG was perforned h@;ﬂ @
am ne coupling. The kit was purchased through Bl Acore, includi ﬂ% |U2§
and buffer. A 10 langnuir nodel was used as the fit. Analysis of the data
was performed through the nodels available on the software associ ated
with the instrument. Exanple 5 Activity of Human Monocl onal Antibodies to
CDB9 15 1. Calciumflux Studies Mab 14.1 was tested as foll ows and shown
to induce a caliumflux. Mb 7.4 did not induce a calciumflux. 38
mcroliteY&CIURF-1 and 38 nmicroliters FLUO 3 were added to resuspended
3’6 cells in 1.52 mM mediumw thout” serum after washing the cells three
20 (3) times. The cells were incubated in the dark at 37 Cand 5 ml warm
(37) medi um wi t hout. ser vm ipelred hdaas randclof apehdds, Wn&mitiﬁsmbﬁmﬁ@ for

anot her five (5 i nutes at,. . 37C. The cells were then washed twice with
nedi um M?’K’Bﬂi‘h%@?dﬁ?%%f&!’%mwwe%ti body anti FcaR and washed

again. The cells in Ca+g)Mbihkiga8dd9bididftd BimieEpger esuspended and run on
a flow cytonmeter for tV\gi%ty-four (202) lsecondrg to establish the 25 baseline

| evel . Next, crosslinkithy anthelsoidgodasioes m agiivarecaeplementapen bitdég tand
noni t or e@lj‘sgr-n(”g?ran@) m nutes. Cells used were not incubated with anti
FcaR in ofder to establish negative control. Il. Human C g Bi ndi ng

Studi es 30 Mabs 14. 1 an(k)7. 4themnttbddgoesnddpldek 154 baithdOCD @9. descri bed in
the subsections below for the ability to fix hC1l g in ELISA and when
bound to CD89 expressing cells (in FACS analysis). Mab 14.1 was able to

fix hCl g in ELI SA andheainsd able to
fix hqg_in ELISA but not men%gﬂﬁ?&%‘%ﬁpéﬁ%@“%ﬁ%ﬁﬁ Ity of these

Mabs to £PEIvathpnafBnithemsant of atédabslO®* Whl.ch mirrors in vivo conditions,
makes them particularly valuable for use in therapy, e.g., in situations
67 0 4 JUL 2005 WO 02/ 061634 PCT/ US02/ 04024 where it is undesirable to
initiate the conpl 2ment Thasmibdey 6f elain 1, wigeréin thedr@i®bd £ Binks td Meman) . ELI SA

Anal ysi s ri.efly, ..a 96 well FL|ISA (flaf) bottomplate was coated with
100 mch’lsgt“@ﬁ“/%ffm'%“rPaﬁt%‘éEa( a?ﬁlbr Yyramim) in PBS (hlgG, hlg,
hl gG3 and hl Gg4 were used as controls), incubated overnight at room

tenperature and errgti ed_and then incubated with 100 microliter/well
Phosphat e/ NaCl / Gel 4t i n/ Theantitedy pEelainCl | whergin tigsantibodyibeavy chain isanxt y ( 60)

20" m cr o ey {RREHEhY Bl Pl b R aBB B e oG et

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

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

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

of SEQ ID NO:4, amino acid residues 90-99 of SEQ ID NO:8, and conservative sequence
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for sixty (60) mnutes at roomtenperature, and washed three (3%4tJMr2@5
with Cqg- ELISA diluent. Next, the plate wwth Rabbit anti hd q drl in
Clg- ELI SA diluent 100 mcroliter per well was incubated for sixty (60)

m nutes at roomtenperature, washed three (3) tinmes with C g-ELISA

di luent and incubated with PO conjugated 15 Swine anti Rb 1gG Fc diluted
in Cqg-ELISA diluent 100 microliter per well for sixty (60) m nutes at
roomtenperature. The plate was then washed three (3) tinmes with

d g- ELI SN@Fﬁ‘@B?ﬂS.‘thﬁ%EELI SA was devel oped with ABTS and the opti cal
density was read a : hio.Bi 0-tek reader. 20 FACS
Anal ysis 25 m crol @ers%ﬁt%ggggg%hot%%@bg’q- Facsbuffer were added to
50, 000 2al. 6/cd89 GBI | stheranbbBody dieohattaetivatacaipléient ypon Hildigd to(CIH8Y

g- Facsbuf.fe.r%_;. i ncubated for fifteen (15 mnutes at 4 Cto which 25

mi crol i t & V¥E ey q (20 nicrogram m) in Clg-Facsbuffer were added and

i ncubat ed for thi _r(ez ( 3Qhe MtV odAtnolBlobk fzA Jin8ingsd LD y®re then washed
three (3) times with 100 mcroliter C1 g-Facsbuffer, incubated with
Rabbit anti hCl qg-Fitc for thirty (30) mnutes at 4 C and washed three
(3) times with 1006n cr gk hRtibddy @f ERES BUA&En HOBukS] heavyehfin LasssPended
in 200 mcroliter C g-Facsbuffer. Fluorescence was determ ned on a
Facscal i FgionBaR2 sequepgectamyisay an goinpgeidvequenesselisbsidiakithd grdup n t he art

will rec (e . C i i no . [ han i ne
experi rreg%ésf@% ,o f)‘rirrn&;r?\';s; ag@ul}%?}g‘?eesﬁlst% s&géf%t%fﬁs pec?faﬁgnggn%géés@ﬁf 38%6% C'rt]t he

i nvent i oREQAECNOEe dndhesrsenvati Gueljuage modi freationsah@ed ) bedthe thuin@n Dight
enconpassed by. 35 the owing claims. 68 Q 4 JUL 2005 We claim 1. An
i sol at ed MitEHIabET6E8 Fﬁciuﬁfg‘&meBFlseéﬁ"ém‘i“b%‘H- Bravanssgeleptse diogh

t her eof, tHe'_'g%ug‘tﬁb'ﬁsf%t'i&?g $0InhiavhaE rEiAREEE56 DT SEA D NG, 2QkiRPAYd Rispadss to

human CD39; the anti body does not activate conplenment upon binding to
CD89 i n vivdof aRQ IOt endsperispryaijvesssauenae modifisetionsgherbpfdi ng to CD 89. 2.
The anti body of claim1, wherein the antibody binds to human CD89 with an
affinity constant of at |least 108 M'1l. 3. The anti body of claim1, wherein
the anti body binds7to hifheantifcdd 9f viainh 5 anheaéihithe hymanokeat-aohaivfaradbld east
109 M'1. 4. T@B ?nti bodey of claim1, vvhgrei n the anti bod¥h heavy chain is
an region CDRT sequence comprises an amino acid sequence selected from the group

consisting of amino acid residues 30-35 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 CDR3 sequences comprising amino
acid residues 30-35, amino acid residues 50-66, and amino acid residues 99-108 of SEQ
1D NO:2, respectively; and (ii) a light chain variable region comprising CDR1, CDR2,
and CDR3 sequences comprising amino acid residues 2434, amino acid residues 50-56,
end amino acid residues of 89-97 of SEQ ID NO:4, respectively, wherein the antibody
binds to human CD89.
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| g@ heavy chain and the antibody light chain is a kappa Iight chain. 5.
An isol ated human nonocl onal anti body, or antigen binding portbgnU 5

t hereof , conprising a human heavy chain variable region conpris gJ éﬂ%
CDR2, and CDR3 sequences and a human |ight chain variable region
conprising CDRlL, CDR2, and CDR3 sequences, wherein: (a) the human heavy
chai n variabl e regi on CDR3 sequence conprises an am no acid seqguence

sel ected fromthe group consisting of am no acid residues 99-108 of SEQ
I D NO 2, amino aci g’ r esiAduiselagd huagn afongtional Bntil@dy, comprisingrigerheaty ve
seqguence Lfteatl . . ) h l,i ght chain variabl.e region
CDR3 seqﬁl{gﬁg{é&rggﬁep% gl gggggghgg%c%ﬂ acl s%’g‘ﬁgﬁé‘é sg%llleé'&'fse%"qﬁrmﬂgt%n%roup
consid st i agd m‘sidazm;lc Bb35cintinG asid destde890-88, andfamdisdiDrd¥{dids 98108 6f BEQM

resi dues -99 of SEOQ ID .8,..and conservative sequence._ 69 04 JUL 2005
modi f | caﬁ g’Psatfﬁsé’F%‘b‘f%yl%@Eé'\lgf)r?é'Egﬁﬁgl?%'baif'a&ierfagmﬂaowmﬂﬁg ERJYE. (B2t he

ant i bodyaf0eBRAGEqRAEL i AR oL ih@a&PRidul isyo; and
(e) the antibody %oes_ S\rﬁ:g%@tr)]?igge | gA 1ti)oi #S?E%sz';‘oﬂsc‘,%gg%?a& Thdellleg?l%/fs)g’ody of
cl ai m 5, angrasniap acidiesitues 8- BECHUNG:§; aespedsively, mbgieontheBRibaslydireisc e
conpri segbﬁpnagr’&ﬁg acid sequence selected fromthe group consisting of
am no acid residues 50-66 of SEQ ID NO 2, am no acid residues 50-66 of
SEQ I D NO 6, and conservative sequence nodifications thereof; and the

human |ight chain variable region CDR2 sequence conprises an am no acid
sequence sel ected flPom AMisolgleddymas maneciony apribedy. Avaniiged bindingdues 50- 56
of SEQ | fef¥oh theredl ddhpising aHafafl Wesvy Pkindri N : i
conserval'?i} ve sequence p?r_%éllgfai cat i ongvyt he'rneglp.%]%?gg%]*eglant [ éggsﬂ%}t d(! 2 m 5,
wher ei n vds@ableusgionehkerginchai n vari able region CDRI sequence conprises an

Fesi ducs 30-38 of @ko | hNEEEN A St Pl BB OB R ks e et D N 6,
and conssxuérice veat $eA UeRCIUWhinbiogais 101ke Arhiab aoill;sequicé bESHONBING:D.ght

chain variabl e regjon CDRI sequence, conpri ses an am no acid seqguence

sel ected from the(bgr oupht ByBISHE ghate vapablioregon soppeisef aiengino agidof SEQ | D

NG 4, anief@erfe ifht ﬁﬁa‘i}l%ﬁ%% %ﬂﬁléﬁ)lg&fls é@% Arﬂnygciﬁ’se@%%g? 8f'§1§(5\fﬁgil(\59f' sequence

nmodi fi cations thereof. 8. An isolated human nonoc ant rbody conpri si ng
(i) a heavy chai n(cyari dhe antibedy bindg oripmagiCIg8CDR], CDR2, and CDR3
sequences conpri si am,nq ..aci d residues . 30-3 am no _acid resi S

50- 66, and am no a@?d p}é‘siaa‘ﬂ@%dyé’é’-‘%% a8?va§fif3mqsnﬁﬁlﬁ’9n$ ttoi(l;}g#%e/; and
(i) a lingio; @aldi n vari abl e regi on conprising CDR], CDR2, and CDR3

sequences conpri si am no acid residuyes 2434, am no_acid residues 50-56,
&'3(); the antibody does not block IgA binding to CD89.

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

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

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

(c) the antibody binds to human CD89;

(d) the antibody does not activate complement upon binding to CD89
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end am no acid residues of 89-97 of SEQ ID NO 4, respectively, wherein the
anti body binds to human CD89. 70 0 4 J U L 2005 9. An isol at @d HUnHes
nonocl onal antibody conprising (i) a heavy chain variable region
conprising CDR], CDR2, and CDR3 sequences conprising amno acid residues
31-35, am no acid residues 50-66, and am no acid residues 99-108 of SEQ

I D NO 6, respectively; and (ii) a light chain variable region conprising
CDR], CDR2, and CDR3 sequences conprising anmno acid residues 24-35,

am no acl’d™%&djues 51-57, and anino acid residues 90-99 of SEQ I D NG 8,
respectively, mher nt 10. An isolated
human nonocl onal an Ibog§zﬁ95&§ﬁtlagbﬂﬂﬁﬁgkﬂjﬁHﬂﬁg |on§%hereof, conpri si ng
a human heavy chain varlable region and a hunman |ight chain variable

regi on, wherein: chain arl abl e regi on conprises an
am no acid sequeni% ‘Q%QEH QzWOQ@@G bogHs ap g@h@“@ﬁgno aC|d
sequencepdpfiorShebh) cbﬂnpﬁsmg Glihak h&vE UABA ahd Euh'har? h@h Bhai r\)af-’r?c}l@ ré;

conprises an. am ho acid sequence t is at |eas to t he
ami no adeRPsisthgdhganpe aSIE'Qeﬂ\I!?nR@SlFOWH("tﬁEQH@ Mat2 émdcﬁﬁ(bilhdi@ ﬂo human CD89;
(d) the,gﬁkb / does not activate conplenment upon binding to CD89 in
vivo; and (e) t'he anti body does not block IgA binding to CD89. 11. An

i sol at ed human nonocl onal antibody, or antigen binding portion thereof,

conprising a huna eav |n vari abl e regjon and a huyman |ight chain
vari abl e region, rei QE@“WWQL@*%L@‘WQYWW&%%H 'éd'ﬁ&gl on
CONpr i S Qridh tﬂéﬁeﬂf)caﬁa flsin ﬁﬁ&ﬁﬁmﬁﬁ BRdin b§d RimdrE to the
am no acid seguence OP E§ | D NO v% "2 thné hﬁg’n%rﬁ Q{%Eﬁéﬁg#al n variabl e

regi on wmflﬁ@ééheaﬁmamaﬁ@ saguencesshown ieSEQ4D Ne: GadeSﬁEID d@s8honol ogous to
the am m%ga& ae§equence of SEQID NO 8; (c) the antibody binds to human
CD89; (d) At i body does not activate conplenent upon binding to CD89
710 4 J U L 2005 in vivo; and (e) the antibody does not bl ock IgA

binding to CD89. 1 An,i so d human nocl opal anti body, or antigen
bi nding portion tﬁ%reoﬁ ni 5%ﬁf#%??&?l alaiPA-¢RIMPIIARA human | i ght

chain variable reg S aGRRRSd in SEQ
(D'NO 2 and SEQ| [ia?go , 2R ihain\GriabIE réfbi@erfiel oRPYHERGE SertlIRR,
gene; an

(b) a light chain variable region derived from a human germline Vi

A27 gene; wherein the human antibody binds human CD89.

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

derived from a human germline Vi 3-30.3 gene.

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

antibody is a Fab fragment or a single chain antibody.

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

detectable amount of the antibody of any one of claims 1-15.
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respectively. 13. An isolated human nonocl onal antibody, or antigen

bi nding portion thereof, conprising human heavy chain and hunadf 4 jighg00s
chain variable regions conprising the am no acid sequences shown in SEQ
ID NO6 and SEQ ID NO 8, respectively, 14. An isolated hunman nonocl onal
anti body conprising: (a) a heavy chain variable region derived froma
human germline VH 3-30.3 gene; and (b) a light chain variable region
derived froma human germine VK A27 gene; wherein the human anti body

bi nds hurman CD89. 15. The anti body of claim1, wherein the light chain
vari abl e region is 18der huegsfet@Ma %m [ L. 8 ne and the
heavy chahi n variable region is dgcroi veld F%gggg a}gﬁiﬁéﬁcogé?grﬁﬁwga %Y 30. 3
gene. 16Shamandafiymasdieht chaimywhenein tife tranefeptormauiodigech detRablaioaiibit he
ant i bodyyp _&ingle chain antibody. 17. A hybri doma
conpri sit#gﬁgﬁbga?%ﬁgﬁ)gﬁ%%éagﬁ??oﬁa transgcni ¢ nonhuman ani mal having a
genont conprising a human heavy chain transgene and a |ight chain
transgene fused to. an i rtalized cell, wherein the hybridoma produces a
detectabl e amount O t hé LARSBHUTIGORBRMAR gnigt whichekarassss helftibsady 62+ UL2005
18. A transheef eI Wigd bGr: ALl |.hg._a human heavy chain
and a huﬁign |'i ght chai n,ﬁ%g?g?kﬁ?%:ﬁ% f%gdnngﬁrggﬁggn@aﬂ)rg%%%%’g"& det ect abl e
amount ofOMAFKEEARUTFAdE26f chaintrarsgersfor tlapichniosbie ah8 a hiinfah AREOERIrC
nonhumangpidgl whi ch expresses the antibody of any one of clainms 1-15,
wherein the transgeni c nonhuman ani mal has a genone conprising a human
heavy chain transgene or transchronosone and a human |ight chain
transgene. 20. A %t hod  of Er duci ng_the antibody of any one of clains
1-15,  conpri si ng:?% nmuftingt ‘@‘?%fﬂrP‘é?%@éhPéntMM@ﬁmwMQfmﬂaiﬂnaﬂi]rﬁg a genone
conpri sideghpaisinguman heavy chain transgene and a human |ight chain
transgene with human CD89 or a cell expressing human CD89, such that
anti bodi es are prd@UeBEinga Bansgetic nafhuiie aaimaihbying ageh@hé BemPiGd 4 s of

the ani nRkaanfidsd | i th |l oma cells tqo formimortal,
hybr i doma cells > e FrSeE o n Ml e sBrie e e MUBEERES i f or
CD8Y;  arvdiliesprssingigntdneCID8ITBOCHIMBOM B8dIEs 240 hida0eiE5y SREMH &iithie LAMaCDBY from
the culture super.na}t ant_of the hybri doma. ’
1solating 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 CD8§9.

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

antibody is an Fab fragment or a single chain antibody.

23.  The bispecific or multispecific molecule of ¢laim 21, wherein the

target antigen is a tumor antigen.
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21. A bispecific or nultispecific nolecule conprising the antibaody of any
one of clains 1-16 and a portion which binds to a target anti ger@ dHetl
than CD89. 22. The bispecific or multispecific nolecule of claim21,
wherein the antibody is an Fab fragnent or a single chain antibody. 23.
The bispecific or multispecific nolecule of claim?21l, wherein the target
antigen is a tunor antigen. 73 0 4 JUL 2005 24. The bispecific or

mul ti specific nolecule of claim2l, wherein the portion that binds to the
target antigen conprises an antibody or a tunor |igand. 25. The bispecific
or mul tispecific magecul : e LS fusi otein. 26.
The bispecific or nuiti s%gg{]?}ﬁgﬂﬁo%réﬂu&fsggﬁﬁ& (ﬁ:'{oge%um%zofcgaé i’g" ﬁrﬁ'"atﬂe

cheni cal P§tpR faebindote thy targst aAtigenTom posespacintibedyasr atuhior figeei fi ¢ mol ecul e
of claim 21 which induces Iysis (ADCC) of a cell expressing the target
antigen in the presence of effector cells expressing CD89. 28. The

bi specific or nult £&pecilhp bispesifie or mulsispesifid mpledyle whickain 31 chmprising hgen i s
sel ect edfufsfogrpr(gtgg_ group consi sting of carcinoenbryonic antigen (CEA),
gastrin releasing peptide receptor antigen (GRP), nucine antigens,

epi dermal grow h factor receptor (EG-R), HER2/neu, HER3, HERO CD20,
CD30, MAGE antigen 6 SAIﬁI]' ant i.ﬁens, MJUCI  antigen, c-erb-2 antigen and TAG
72. 29. A nol ecul af®conj i RIBeRRultisREciitemolerle ofeleiny dlgomprisinga one  of
clai ms lehkmidallpk@ded onpigatnt i gen. 30. The nol ecul ar conjugate of claim 29,
wherein the antibody is an Fab fragnent or a single chain antibody. 31.
The nol ecul ar conjugate of claim 29 conprising a fusion protein. 32. The
nmol ecul ar conj ugats; of ' i-si ng. a ghemn cal.l. i nked conj ugat e.
74 0 4 JUL 2005 3%.‘ Thgh%%%’g “S‘?@%"Hfﬁucgg{cem%%m@% 8??!?‘%’9?1 Wl’?é“ﬁei n the

ant i gen inducsehetst(@DAC)arfiatdel egpresying-the sirgd: hnggealin G/ tRaeabr sfpRics antigen
(CEA), gﬁ%ﬁgg)i(r} rel e@?%spg peptide receptor antigen (GRP), nucine antigens,
epi der ma grcR/\fsﬁmlga I receptor (13G--R), HER2/neu, HER3, HER4, CD20,
CD30, MACE antigens, SART antigens, MJCL antigen, c-erb-2 antigen and TAG
72. 34. A conposition conprising the antibody of anyone of clains 1-15
and a pharnaceuti ¢8|y Abekispesificorgaultispseific molecule of claim 21, wherein the

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

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

of claims 1-15 linked to an antigen.

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

Fab fragment or a single chain antibody.

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

32, The molecular conjugate of claim 29 comprising a chemically

linked conjugate.
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35. A conposition conprising the bispecific or nultispecific nolecule of
claim 21 and a pharmaceutical |y acceptable carrier. 36. A conposiOtd #H 2005
conprising the nol ecul ar conjugate of claim29 and a pharnaceutically
acceptable carrier. 37. A conposition conprising a conbination of two or
nore antibodies of claim1, wherein each of said antibodies binds to a
di stinct epitope of human CD89. 38. The conposition of claim 36 further
conprising a cytotoxic agent. 39. An imrunotoxin conprising the anti body
of claiml linked to a cytotoxic agent. 40. An in vitro nmethod of

i nhibiting growth a gel IS o el i el L. a

ef fecti ve anount o?ﬁthe igg%%PE?é%ﬁg%ggu e%ﬁ%hlggs%ggFﬁ}émzﬁ%+%?uﬁe, or
nmol ecul aselectd) frgatle ghupngnsintieg of calmopnbryedic ragtigéra{GHBA X gedirit Iheeasgigowmt h of
the cell is.inhibited .wherejn the.bhispecific.mlecule | tispecific

nol ecul e’,’epgpe rﬁ%elp«k:\oéu?’g'rgego atnéuci"}?cF"ﬁt?ggs’aepd%‘?rﬁagrgrwgﬁlcﬁrn ERY an
ant i gen QBGFIR), (HIR2/neth HER3,JWERZ00B204ED3ThRIAGE et gfs, FAR TaAGgenwher ei n
the antigen is a tunor antigen. 42. The method of claim4l, wherein the
tunor antiydmntigen, cofib-2 anbigeitad A 72sel ect ed fromthe group of cancers
consi sting of ovarian cancer, breast cancer, testicular cancer, prostate
cancer, |eukem a, and |ynphonma. 43. The nethod of claim42, wherein the
antigen is an aut odft i géncomppsiticfilrempesing theaintibddyi ofi at2onadfelading 1t Ise

anti gen %gd;r Q%%E:%k%ﬁqggaﬁqhsgli4§. The net hod of claim 44, wherein the
nicroorganlsﬁ1|s ORI ?oﬁ1?ﬁ§‘group consisting of a bacterium a
virus, and a parasite. 46. A use of an isolated human nonocl onal anti body
that specifically _binds to CD89 for the preparation of a nmedi canment for
treating or preventrng a ERTERRsHON CBWQF%ESEHQ%CI&? OB FBUYISPEEIAE| on of

| gA- | MURG|SQMEV RIS 214hd a PREmhREutRhall ¢ hdkplaBf caigr €i n the di sease
characterized by precipitation of |gA-inmune conplexes is selected from
the group consisting of chronic hepatitis, Henoch-Schonl ein purpura
(HSP), Berger's dizeasea camfoligén caphpsrisiigthe pRM0Iat ténjudhe ofelp] Fod of
detecting the presence of CD89 or a cell expressing CD89 in a sanple,
conpri si #:2 RIGHRacev sy presPRIRN2EIH t h t he anti body of any one of cl ains
1- 14 under conditions that allow for formation of a conplex between the

anti body and CD89; and detecting the formation of the conplex.
37. A composition comprising a combination of two or more

antibodies of claim 1, wherein each of said antibodies binds to a distinct epitope of
human CD8g9.

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

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

cytotoxic agent.

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

molecular conjugate includes a portion which binds to an antigen on the ceil.
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76 0 4 JUL 2005 49. An expression vector conprising a nucleotid@sgpumie
encodi ng the variable region of the heavy chain, light chain, or both
heavy and light chains of a human nonoclonal antibody which binds tof
human CD89, wherein the heavy chain nucleotide sequence is selected LOU]
the group consisting of SEQID NO 1 and SEQID NO 5 and the IlghE K[?IQ
nucl eoti de sequence is selected fromthe group consisting of SEQ I CE'
and SEQID NO 7. 77 0 4 JUL 2005 WD 02/ 064634 PCT/ US02/ 04024 SEQUEN

LI STI NG <110> Medarex, Inc., et al. <120> HU??N NETK%%}%@% SgngSELEE TO

RECEPTOR 41CD8 . < > , )

ggoﬁl-_ ET-A05 <150> Lﬁ 60%%33?’ gtggd %?ﬁ&ggﬁ’ﬁ%&fi‘“ '&7663 NN FEEast SEQ
for Wndows Version 4.0 <210> 1 <211> 357 <212> DNA <213> Honp sapi ens

t ggt c ctaggaggtc cctgagactc
50 tootgtgeag ot clhgar eanenrd SEGRTaG: toiett Berdoscig Pdbyoeagget 120
Goagact cog T oaaoaaCCy, St o e ity Ao At Ak Bl et

cagactccq..t gaagggccg attcaccatc tccagagaca
gtggaaatBgnﬁgﬁdgggﬁdﬁoﬁaéF@%@gd@*&@g@@n baphatiaact gt gt  gagagaaggg 302210>
tatagcggca gctggtttga ctactggggc cagggaaccc tggtcaccgt ctcctca 357
2 <211> 119 <212> PRT <213> Hono sapiens <400> 2
43. The method of claim 42, wherein the antigen is an autoantigen.

44, The method of claim 42, wherein the antigen is from a

microorganism.

45. The method of claim 44, wherein the microorganism is selected

from the group consisting of a bacterium, a virus, and a parasite.

46. A 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.

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

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

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

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

detecting the formation of the complex.
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Gn Val An Leu Val GQu Ser Ay dy Ay VvVal val Gn Pro dy Arg 1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr 2¢ 2% %8

Val Leu H's Trp Val Arg A n Ala Pro Gy Lys Ay Leu Asp Trp Val 35 40 45
Ala Val Ile Ser Asp Asp Ay Arg Asn Lys Tyr Phe Ala Asp Ser Val 50 55 60
Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75

80 Leu An Met Asn Ser Leu Arg Ala G u Asp Thr Ala Val Tyr Tyr Cys 85 90
95 Val Arg Qu GéTyr Ser Ay Ser Trp Phe Asp Tyr Trp Gy Gn dy 100
105 110 Thr Leu VAP- ThAMXpreagien egctorcomprising @ ugleetidelseq@dtite en@iiaie DNA

<213> Hotme vaaipblenégibh Aft%&hea%@%ain}’ﬁ%h@%Aé?ﬁ,%@%éthﬁg(&gﬁ%)dzﬂ@ggﬁ“ 800> 3

gccatccagt tgacccagtc tccatcCtcc ctgtctgcat ctgtaggaga cag Jredct 60
at cact t ge¢mgyBeRaYoeH aptfepdarthigcbiadt lgdunma LSS, ghtricihe henganamca 120

gggaaagchgel&diRR e ctccagtt t t gtcccatca 180
aggt t cagcg gct agt g l%tﬁ {::e fggélgé{g%g’g%‘ tﬁ %5%989 Egﬁésné‘gg? ggg«:@g’\]g’cﬂ JagERXD240
gaagat t t N§: Smad thealighs chaighoclenig stqiencd Rgtlbctas F6ALhE BouplcbfgdmeGr 300
gggaccaa t aLca <210> 4 <211> 107 <212> P <213> Homo
sapi ens gﬂ?d% iﬁﬁgﬁggﬁé]rﬂoéu Thr G n Ser Pro Ser Ser Leu Ser Ala Ser
Val Gy 15 10 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gn Ay lle
Ser Ser Ala 20 25 30
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Leu Ala Trp Tyr An Gn Lys Pro Ay Lys Ala Pro Lys

Tyr Leu u @y Ay Val Pro Ser Arg
Ser Gy é‘ é%%s?hr Asp Phe Thr Leu Thr Ile Ser Ser

80 du Asp Phe Ala Thr Tyr Tyr Q¢sufdce FdrRAe Asn Ser Tyr Pro Phe 85 90
95 Thr Phe Gy Pro Ay Thr Lys Val Asp Ile Lys 100 105 <210> 5 <211> 357
<212><DNA ®¥2d3=xHomzx.saptenis <400> 5 caggt gcagc tggtggagtc tgggggaggc

gt ggt ccagc ctgggaggtc cctgagactc 60 tcctgtgcag cctctggatt caccttcagt

agct argétay é‘f@@%g%ég@bi‘é@@&ml?@ FCcahiffcaagg ggct ggagt g ggt ggcagt t

at at cat athS Joe& %taaagactac 180 gcagactccg tgaagggccg attcaccatc
tccaggggﬁ ct gcaaat ga acagcctgag agct gaggac
acggctg gc

tggggatatg atgcttttga tatctggggc .
caaggg@&@ﬁug 9&%@%%% ctcttca 357

Lou Leu Ileg 43ﬁj|_4m545
Phe S
Leu q’:@ﬁ?%‘”’%@ 75

1 gaa cacgctgtat 240
%@?ﬁt gc gaggcttgac 300

<210> 6 <211> 119 <212> PRT <213> Hono

sapi erssis<49§>16-64n Val An Leu Val Gu Ser Ay Gy Ay Val Val Gn Pro
Gy Arg 15 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe
Ser Sersfbyps2X/268305 Ala Met His Trp Val Arg G n Ala Pro Ay Lys Gy Leu
A u TepsMak0013®2402 45 Ala Val Ile Ser Tyr Asp Ay Arg Asn Lys Asp Tyr Ala
Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
Thr L&USFyA 65 70 75 80 Leu G n Met Asn Ser Leu Arg Ala Gu Asp Thr Al a
Val HQ??&EyEas%%QEgPorg%iggows Version 4.0

<210> 1

<211> 357

<212> DNA

<213> Homc sapiens

<400> 1

caggtgcaac tggtggagtc tgggggagge gtggtccage ctoggaggto ceotgagactc 6O

tcctgtgecag cctetggatt caccttcagt agttatgtte tgcactgggt cegeceagget 120

ccaggcaagg ggctguattg ggtggecagty atatcagatg atggaaggaa taaatacttc 180

gcagactccg tgaagggeoeg attcaccatce tccagagaca attccaagaa cacgetgtat 240

ctgcaaatga acageotyag agctgaggac acggetgtgt attactgtgt gagagaaggg 300

tatzgcggeca getggtttga ctactuggge cagggaacce tggtcaccgt cteoctea 357

<210> 2

<211> 119

<212> PRT

<213> Homo sapiens

<400> 2

Gln Val Gln Leu Val Glu Ser Gly Gly 8ly Val Val Gln Pro Gly Arg

1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Rla Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Val Leu His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Asp Trp Val
35 40 45
Ala Val Ile Ser Asp Asp Gly Brg Asn Lys Tyr Phe Bla Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Rla Val Tyr Tyr Cys

85 50 95
Val Arg Glu Gly Tyr Ser Gly Ser Trp Phe Asp Tyr Trp Gly Gln Gly
100 105 1106
Thr Leu Val Thr Val Ser Ser
115

<210> 3

<211> 321

<212> DNA

<213> Homo sapiens



Ala Arg Leu Asp Trp Ay Tyr Asp Ala Phe Asp Ile Trp Ay Gn Gy [{L/QPU%Q@S
110 -2 Oy %4@905 WO 02/ 064634 PCT/ US02/ 04024 Thr Met \&b{g@rm al  Ser
Ser 115 > <211> 327 <212> DNA <213> Honp sapi ens Y04p24

gaaat tgi@t st gacgcagt c tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ct ct cet@eacgpgesadicatgadigttage agrageiaActtiagestdt-3a6ca0cag8ag 120

cCt ggetagyr fiCgagpet cewabtialc gRlugealLCacHingges GRagk Y%Al eara 180
gacaggidseaggiggtagicgcytattgygiana gactte@at cgdLageas cagceagaat ggag 240

cCt gagggittraqaggoaydigoat ¢ ttasggteay thgratygt acgotzgasstictggianace4dt 300
ggcca AU a8 GGat YattehaRe BTt P t8 2Rl Sc4 O tte@dQust PRIV <213> Honp
sapi eREICEATH>1893520CFF & Val Leu Thr Gn Ser Pro Gy Thr Leu 88 Leu Ser
Pm)q%o%51015 GQu Arg Ala Thr Leu Ser Cys Arg Ala Ser A n Ser Val
Ser Sgfi43e{g20 25 30 Tyr Leu Ala Trp Tyr Gn G n Lys Pro Ay Gn Ala Pro
Arg Leshohepgr 35 40 45 Ile Tyr Gy Ala Ser Ser Arg Ala Thr Gy Ile Pro Asp
Arg Phg sSefiomo92pn8@0 Ay Ser Ay Ser @y Thr Asp Phe Thr Leu Thr |le Ser
Arg Leu Qu 65 70 75 80 Pro Qu Asp Phe Ala Val Tyr Tyr Cys G n A n Tyr

Gy SerooSes Pro 85 90 95 Pro Tyr Thr Phe Ay Gn Gy Thr Lys Leu Gu lle
Lys 181G IDS Gln3leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
Ile Thr Cys Arg Ala Ser Ser Ala
25
Gly

Val Thr
20

Tyr

Gln Gly Ile Ser

30
Lys Leu
45

Arg Phe

Asp Arg

Gln Pro Ala Pro Leu Ile

40
Gly

Leu Ala Txrp Gln

35
Ala

Lys Lys

Val Ser Ser
60

Ser

Glu
55
Phe

Tyr Gly Ser Ser Leu Pro Gly

50
Gly

Gly

Thr Thr Ile
75

Phe

Gln Pro
80

Phe

Ser Gly Asp Len Thr Ser Leu

70
Tyr

Ser
65
Glu Ala Gln
a0

Ile

Phe Thr
85

Gly

Gln Pro

95

Asp Tyr Cys Asn Ser Tyr

Thr FPhe Pro Thr Val

100

Gly Lys Asp

105

Lys

<210> 5
<211> 357
<212> DNA
<213> Homo sapiens

<400> 5

caggtgcagce
tecetgtgeag
ccaggcaagyg
gcagactcecyg
ctgcaaatga
tggggatatg

<210> ©
<211> 119
<212> PRT
<213> Homo

<400> 6

Gln val
1

Ser Leu

Gln
Arg

Ala His
35
Ile

Met
Ala val
50
Lys Gly
65
Leun

Axrg

Gln Met

Ala Arg Leu

tggtggagtc
cctcectggatt
ggctggagtg
tgaagggccg
acagcctgag
atgcttttga

sapiens

Leu Val
5
Leu Ser
20
Trp Val

Ser Tyr

Phe Thr

Glu
Cys
Arg
Asp

Ile

tgggggagge
caccticagt
gygtggecagtt
attcacecate
agctgaggac
tatctgagge

Ser

Ala Ala

Gln Ala
40
Gly Arg

Ser Arg

70

Ser
85
Trp

Asn

Asp
100

Leu

Glv

Arg Ala

Tyr Asp

Asp

Ala

gtggtccagc
agctatgcta
atatcatatg
tccagagaca
acggctgtge
caagggacaa

Gly Gly Val

Ser Phe
25

Pro

Gly

Gly Lys

Asn Lys Asp
Ser
75

Thr

Asn
Glu A&sp
80
Phe Asp
105

ctgggaggte
tgecactgggt
atggaagaas
attccaagaa
attactgtgce
tggtcacecgt

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val His

Ile Trp Gly

110

cctgagactc
ccgecagget
taaagactac
cacgctgtat
gaggcttgac
ctettea

Gly
i5
Ser

Arg
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gln Gly

60 -

120

180
240
300
357
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WO 02/064634 PCT/US02/04024
Thr Met Val Thr Val Ser Ser
115
<210> 7
<211> 327
<212> DNA
<213> Homo sapiens
<400> 7
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacce 60
ctctectgeca gggecagtca gagtgttage agcagctact tagcctggta ccagcagaag 120
cctggecagg ctcocccagget cctceatctat ggtgcatcea geagggcecac tggcatecca 1850
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgecagtgta ttactgtcag cagtatggta getcacctcoe gtacactttt 300
ggccagggga ccaagctgga gatcaaa 327
<210> 8
<211> 109
<212> PRT
<213> Homo sapiens
<400> 8
Glu Ile Val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr &ln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 g0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 S0 95
Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105



