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FC ALPFA,%E&‘!@D QR (CDB9) Related Applicati ons 5 This appl | al ns
priority to g Provi si onal Application No. 60/ 268, 075 ﬂ%%ﬁ@#&
February 12, 2001, and U.S. Provighefrk f@g)ﬂIiNgati on No.: 60/33 8,956 filed
on Novenber 5, 2001, both of which are incorporated herein in their

ent i r el y0byeddres, refer eacesl. 10 Background of the Invention Receptors for
the Fe portions of imunoglobulins are inmportant in triggering many of

t he préftertP¥A MINILOYAE BITIRBRUSy FedC Awkifophages and pol ynor phonucl ear
cel | s. RecBpt'dii&Rf 6°%P§G (Fcy receptors or FcyR) on these cells have been
extensay(%I }Gxifb\ﬂﬁg{;' gated and nonocl onal anti bodi es agai nst these receptors
15 have’ been ge ated and shown to be therapeutically effective (See e.qg.
Eur opeagy, Bat&tafNoys¢255 249 entitled "Mnoclonal Antibodies to Fc
Receptkot:f epg;-1r0piogl obul in G on Human Mononucl ear Phagocytes"). |gA
receptors (Fca receptor or CD89) are also capable of pronoting effector
cel | kuset vonco/Besdimag of |igand to CD89 triggers phagocytosis and

anti bedlyl> 2001m@drat ed cell cytotoxicity in | eukocytes and CD89-bearing
cell lines. CD89 can also cooperate with receptors for 1gG on effector

cel | s<t?P>efAhanci ng the phagocytosis of target cells. CD89 is a receptor
whi ch d h ortign of | the nmost abundant Ig in the human
body (ﬁedr]’rf‘ SI\FI%EED %ﬁa%‘ e NERT-5. 9971 285-296). CD89 is 25

constibydd yely expressed primarily on cytotoxic imune effector cells

i ncl udpng pet ynor phonucl ear | eukocytes (PMN), nonocytes, macrophages,

neut r ephdsl sxand eosi nophils. (Mrton, H C, et at, 1996 Critical Reviews
in | meenol egy E6pdedd) . CDB9 expression on a sub-popul ati on of |ynphocytes
(Morton, HC, et at, 1996 Critical Reviews in |Inmunol ogy 16:423), and on
gl orreFﬁl@Od'rlrresangl al cells also has 30 been reported (Gonez-Guerrero, C.,
et gsaa tPﬁ?ﬁ?ﬁSFc tl@agam a@% cagw&ﬁéfaﬁﬁ@ﬂtcmaémégl on on
rmnocggéé;% ﬁtrﬁgggh % oTNFErace aa Eggca%‘i":taﬂzo 1994
et g%m@ i z 13? i:

| nf ecﬁtguasagasaa%&ta,z gaﬁ §§5 ers ( Shen
L., etatatggch gttdgtReba H: ﬂfacc A:tc,%t:c@ -,35-‘9

| nnnunol ogy, 81:598-604), 35 wher eas IFN—y and TG (31 decrease Fca RI

expre§%1Q?n2(Reter|nk T.J.F., et at, 1996, din. Exp. |nmmunol.

103: 164:1%68)° The a-chain of human CD89 is a heavi | y gl ycosyl ated, type
one ﬁ? rane nol ecul e belonging to the I g super-gene famly which
al so el ud@® S2H*9°4 J U L 2005 WD 021064634 PCT/ US02/ 04024 recept or s
for 1g&@and |gE. One gene | ocated on chronosone 19 encodes several

al tergat ivieldnsphi ced ¢80fser d1 01§ ey Reat Rl %ﬁhar&fm;ynm(g% 110 kDa;
Mortoniy H C., et ab., 1996 CriticalioReviews in |nmunel ogy 16:423).

Myel ogsit iLeu (2@&9Lha§ebe@;ns shewla ter bey assoChatmee @kt lsetrtheydCcR y-chai n
which is inplicated as playing a2kole in CD89 5 siBgnal transduction

( Mor t B LF‘-PG‘lSe?I%Ival 1895 1y AR §ro Stndis 8¥0: 1297832 TkeY4lerkorn, L.C.,

et al 9 3:4»28-3236, Saito,fK _et al., 1995 J. Al ergy
cin Y I&I gwﬂﬁp ébe@‘%f*?fb&yﬁowlf gB |PglénA%%rﬁ?FeY<aé'd and mononeric
1 gAl and el gAg g ﬁﬁ@%ﬁ?gﬂrea's:eﬁﬂrr ﬁ% p &bnsekd g‘c!ill‘?{nLe\]: /2 159- 165)
consi ggent”w th the regeptor T0 bei ng saturated 1 n vi voag/vnth nonomneri c

| gA i Ded ben SRAERSBBOEILAS AFE YR 20080 kép Rhrakea satiurat adrwhh 119G and 1 gE
respectively. Crossslinking CD89 onsnyel oid effector sscells, by polyneric

| gA, YygArranmflneGhoRpl esees GlorSayAbrrs fbeidspc TYoITrepElogas @iyt hin  or outside
the ligand bi ndt%y domain, stinul@tes degranul ati d superoxi de rel ease,
secr eTiokedf 2 nFPaNfht 315 SEYt oki nes, endocytosis and phagocytosis (Patty,
C., A 15 HéfBelin, A Lihuen, J.F. Bach, and R C. Mbnteiro. 1995

| munol ogy. 86:1-5; Stewart, WW, R L. Maz Yegera, L. Shen, and MA.
Kerr..2k994;J. Leucocyte Biol ogy. 56:481- 487; Stewart, WW, and MA. Ken.
1990. <dinvusl ogy. 71:328-334; Shen, L. 1992. J. Leukocyte Biol ogy.

51: 37313%8mya These physi ol ogi cal responses triggered via CDB9 can be

I mportzAant ldnct hepifeinsst | i ne of hunoral defense on nucosal surfaces
(Morton, 20 HC, M van Egnond, and J. G J. van de Wnkel. 1996 Critical
Reviews in | nmunol ogy. 16:423). Summary of the Invention The present
invention provides inproved i munot her apeutic agents for 25 exploiting
the therapeutic capacity of human CD89, a cytotoxic trigger nolecule. In
particul ar, the invention provides isolated human nonocl onal anti bodi es
which bind to hunman CD89, as well as therapeutic conpositions, bispecific
ant i bodi es and nol ecul ar conpl exes containing such antibodies. In a

narti 1l ar anmhnondt mrmant Nnf t+t ha | nvvant i AN +ha antit hndyy 1 ¢ nnat 20 1 nhit hi + ad



el ectrophoresi s and hi gh performance |iquid chromatography to engug 8yl 2005
purity fer solution can be exchanged into PBS, a
concentrg{af%zﬁpg‘gﬁ be determ ned 25 by 013,80 using 1.43 eQ’%ThE,h i

coef fkgd@nt. The nonocl onal anti bodies can be aliquoted and stored at -80

C. Togéletersgnegidccabec selcaet&dchuimp: ot =CR8QapRnaslapal. angh bodi es

bi nd #tcadnt gee gepidapes, gpacht ARt bdredyt Can cbegdtaobi Myagheshdasi ng
comeswizabystc avaadcabte ggagents {(Ritersst Rogddgardy dott}ccaapeto tion

st udi esctiiseany anictisoked B3VIAvINEE| Drvakterval bodicegcamdcdbipodgaryl a4ked
nmonoc¥#APAF et FhARlitest e At IveaEef brieetrUdi Agecatbsec ddareded ] B pl ates as
descr IHEA° 27 E998*5FFhyl at ed mAb bi nding can be detected wit#H a
strep-avi djn-al kal i ne phosphatase probe. To determ ne the isotype of

puri fkﬁcf afjy4 bodi es, isotype ELISAs can be performed. For exanple, wells
of mggl%l e plates can be coated with 10 g/m of 35 anti-human |g

over nkght @dnAGapAker bl ocking with 5% BSA, the plates are reacted wth
10 g/m of nonoc EI>onal anti bodies or purified isotype controls, at anbient
t enpes4toure for two hours. The wells can then be reacted with either human
| g3 %fa 2B Gl T4yl TROOSL ANBe ) H:06463 4 PCELUSE2 /70402« vaAun®ry | gM speci fi c

al kal ihe phosphat asé- conj ugat ed proBeés. Plates are deével oped and anal yzed

as desr F\F)%d’aéb?ife Ilenttyr G AT ﬁ%tGrlat‘éllbllﬁﬂl &8 ridrfoc| onal
u}fr

ti bodj es_t ¢ t onet b d.
M o T LTt SR Tt (So2l9,1 s Cpe?. PR CHEONBR 1y pr ot ocol .

cel | wrn@ﬂ, %Qrgéslsgg Qiﬁalégﬁgmlwgfrpmsg@ﬁ %dpz&r Qe N ?;nd' tions) are

m xed W gf vari ous concentgati ons ‘of nonockgnal = anti bodi in PBS

cont as¢r OOy Get QhylwrenG0 PRAGH20REUTRNS 18e8dkMscantkd BCubated at  37C for 1
hour .6After washing, the cells are reactsed with Fl uoresca n-1abel ed anti -
hunarﬁllllg@IarﬂhiEb@’cw Tonderr e Qanelc6hdifberohsn &srtTe prenkrey anti body

st ai ni ng. The séfpl es can be anaf—‘g/zed by FACScan Phstrunent using |ight
and sT}HeP’éecgllé’ef gof%be’?}rl &xs oo &lol¥single cells. An alternative assay
usi ng_flyuor escente ni croscopy may used (in addition to or instead of)

t he f,iﬁ%cysborretry assay. Cells can be stained exactly as described above
and exanmtngg by fluorescence m croscopy. This nethod allows visualization
of I ndirebdutalo €s@diless but may have di m ni shed sensitivity depending 15 on
the density of the antigen. Anti-CD89 human 1gGs can be further tested for
reacti4ty> with CD89antigen by Western blotting. For exanple, cell
ext ra%‘itgé’tﬁa@ﬁ] E%Gltlgga rtégg‘if 9C®89t?9&ﬁcb‘et9§ﬂé%ﬁfceéc*a‘3ﬁﬂa§ﬁe “cted to
sodi uch(’j%Caa g@ g g K f@;;géggei SEFT Giéeis%g Af t er
eI ectgcg E aatg@ cc %’I;ﬁtc aZaaaca ct éa 2‘5 20

té QtrE%H§ft gi ad Plggbed wi th
the ﬂ@@@sﬂaegaétg&mtt l:esc gﬂ:g@@ cta%§c§ C@g cajysbe detected
using anti- human |1 gG al kal i ne phosphat ase and devel oped wi t h BCl P/ NBT
subst9Zave ¢ ablets (Sigma Chem Co., St. Louis, M). 25 Il. Production of
Tran AP cliRonhuman Ani mal s Whi ch Generate Hunman Monocl onal Anti - CD89
Anti b ?esprTn et, anot her aspect, the invention provides transgenic
non- hiftdn "&Ri gﬂﬁ%“se g., a transgenic nice, which are capabl e of
expresghng human nonocl onal 30 antibodi es that specifically bind to CD89,
pref eqabhys whi i gl affi 8LL ¥ & 26 Ry @Lervads m|g§1 the transgenic
non- hyman aninals, €.9., the tfransgesiic mce (HuMab ce)g have a genone
conprdesi n4 aramnséheaay)é Etrirmatsaansgeree and and ight s¢haiyg transgene. In
one enbodi nent,2& he transgeni ¢ non- human ani mal s,30e.g., the transgenic
m ceAlaave Beerfipniehizzedcin thha sPrputlyf iLed @y bew iBheTrgprvepar ati on of CD89
antigen 35 aAd/or cells exprd8sing CD89. Prefébably, the transgenic
non- ﬁaYPlaﬁll?rasi%f Tg gsp 5 Arﬁr%ﬁsjgi%l"ép rﬁYéeAlaar’“éPc%?mb’]aé of produci ng

| tipl t |onal _ant§ D89 . 19G TgA
ot 2B 5 2y PR T RRS g0, cR S ﬁéf‘é%c’m “5008 4o 0 °

02/ OQiﬁsélnPQ;fé %QZé%Qiﬂ 8091k SOLYRE, 2t ball 06, WhsobypEygu {ching ey

occur by, e.g., classical or non-clgssical isotype § ing. The design
of ameansgesh Gspor=huEranTANRERlAlthale hespardsrd @1f068i @1y antigen

stinul ati on wit¥®0a heterol ogous @nti body repertoiie, reqw res that the 5
het er ol ogous i mmunogl obul i n transg_gnes contain within the transgenic
animal function correctly throughdut the pathway of B-cell devel opnent.
In a preferred enbodi nent, correct function of a heterol ogous heavy chain
transgene includes isotype swtching. Accordingly, the transgenes of the
invention are constructed so as to produce isotype swtching and one or
nore of the following: (1) high level and cell-type specific 10
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optionally, in unit dosage forns. Wiile it is possible for a conpBéndilom(s
the present 51 0 4 JUL 2005 WO 02/064634 PCT/US02/ 04024 invention to be
adni ni st W YUitHe, it is preferable to administer the cofSdubRP244624

phar mageugdcal, formil atd.ans {,conposi tion). Therapeutic conpositions can be
adm ni sterediwth nmedi cal devices known in the art. For exanple, in a
preferred enbodi nent, a therapeutic conposition 5 of the invention can be
admi ni<etered with a needl el ess hypoderm ¢ i njection device, such as the
devi ceglth s@’osed in U. S. Patent Nos. 5,399, 163; 5, 383, 851; 5, 312, 335;

5, 0644832> PNg41, 880; 4, 790, 824; or 4,596,556. Exanpl es of wel | - known
|nplaﬁ¥§3hﬁﬁm°ﬁﬁﬁHF@% useful in the present i nvention include: U S Patent
No. 4, 4§ QOS mhlch dlscloses an |nplantable nlcro |nfu5|on prunp for
di sp , 194,

V\:hl chg%:ég %ggsﬁ% ﬁﬁa %&5‘: Ct %%qg£ @ECE gér F@@giﬁég %qrﬁbs thr ough
l9(:@*’:]9 2 ccf‘ba% é@% &S tg bon
I n LEHg@Ba&&HEEa gl d@eatéﬂbgGE Gk tﬂukc@ taREREd 30 chdUshon hat e; S.
Pat entcchoaaght 84t g224; greht €drtQit 584 @865 tgvardaabhecddcowt ddyalant abbe i nfusion
appar awosadgara conkiotmas gsttasgadel | very; U.S. Patent No. 4, 439,396, which
di scl oses an 15 osnotic drug delivery system havi ng nulti-chanber
conparEp®ntds: and U.S. Patent No. 4,475,196, which discloses an osnotic
drug @ \ P? system These patents are incorporated herein by reference.
Many Q such_ i Iants delivery systens, and nodules are known to
those §kill&d i pf & art. In certain enbodi ments, the human nonocl onal

ant i badpgs gof the 20 invention can be fornmul ated to ensure proper

di strighutilenvan 1¢bVehr BoR socarpd eyt he 1Lbh ard- béaisarberd icey (BBB) excl udes
many hnghly hydrophidic conpounds. Too ensure that thestherapeutic
conpo@¢idsAmf Athdhr nkentSeoncycr 8ss AlhesBBBlf iFerdesi rsed) Sed Isey can be

formul ated, for 28xanple, in |ipo¥dnes. For net hods$Cof manufacturing
| i posdBsieusdls Trg Fyx thﬁsslnpéyserﬁre Y5590 gie; Pxe 374, BaBleund 5, 399, 331.

The | Lhesare waxacge@fgg%eggl 5,005,097t Moelfes ahichare sel ectively

transpor or “or ans thU?’en ance Fargeted drug
deliveny deseiy 8e9-c1yVWrNr Aanage 16198 IQeI Ser RRarinagel. 29:685).
Exenpleary targeting noireties include fokate or biotin (see, e.g., U S

Pat entPro 551411 Bsf) Phe t Ml ol Owt etyralryy Cyretimosldesc( e savaset rat, (] 988)

Bi ochem Biophys. R&s. Commmm 153:9©38); anti bodi es®{P. G Bl oeman el at
(1995F*FERS Fiet Fhe 3B £40;51M T30 Lofakey Eiu giie ¥1095) AnHmi crob. Agents
Chenot her. 39:1889; surfactant pr'@Pein A receptor (Briscoe et al. (1995)
Ant. J. Physiol. 1233:134), different species of which may conprise the
formul ati ons of the inventions, as well as conponents of the invented
nol ecul es; pl20 (Schreier et at (1994) J Biol. Chem 269:9090); see al so
K. Keinanen; ML. Laukkanen (1994) FEBSLett. 346:123; J.J. Killion; 1.J.
Fidler (1994) 35 Innnunonethods 4:273. In one enbodi nrent of the invention,
the therapeutic conpounds of the invention are fornmulated in |iposones;
in a nore preferred enbodinent, the.liposonmes include a targeting noiety.
In a nost preferred 52 0 4 JUL 2005 WD 02/ 064634 PCT/ US02/ 04024

enbodi ment, the therapeutic conpounds in the |iposonmes are delivered by
bolus injection to a site proximal to the tunor or infection. The
conposition nust be fluid to the extent that easy syringability exists.
It nust be stable under the conditions of manufacture and storage and
must be preserved agai nst the contam nating action of 5 m croorgani sns
such as bacteria and fungi. A "therapeutically effective dosage"
preferably inhibits tunor growh by at |east about 20% nore preferably
by at | east about 40% even nore preferably by at |east about 60% and
still nore preferably by at |east about 80% relative to untreated
subjects. The ability of a conpound to inhibit cancer can be evaluated in
an ani mal 10 nodel system predictive of efficacy in human tunors.
Alternatively, this property of a conposition can be eval uated by
examning the ability of the conmpound to inhibit, such inhibition in
vitro by assays known to the skilled practitioner. A therapeutical l'y

ef fective anount of a therapeutic gnpound can decrease tunor size, or
otherwise aneliorate synptons in a“subject. One of ordinary skill in the
art would be able to 15 determ ne such anounts based on such factors as
the subject's size, the severity of the subject's synptons, and the
particul ar conmposition or route of administration selected. The
conposition nust be sterile and fluid to the extent that the conposition
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