ANTI - FC- GAMVA RI BB RECEPTOR ANTI BODY AND USES THEREFOR This application is
a non-provisional application filed under 37 CFR 1.53(b)(l), claimng
priority wodess/@8se. S.C. 119(e) to U.S. provisional appcrasbtesnsSeri al No.
60/ 606, 851, filed Septenber 2, 2005, the entire contents of which is hereby
i ncorporated by reference. Field of the Invention The present invention
pertains to antibodies that preferentially bind human FcgRI | B over human
FcgRIIT A, as well as uses for those antibodi es. Background of the Invention
An antibody binds to an antigen and neutralizes it by preventing it from
binding to its endogenous target (e.g. receptor or ligand) or by inducing
ef fegtor responses that lead to antigen renoval. To efficiently renove
and/or destroy antigens foreign to the bod an _anti body shoul d exhi bit
both hi gh af fi nANFIFE-GAMMARIYBECIFT QR ANTIRAD YANBISES HIFREFGRs

Ani t bodi es having nmultispecificities (such as, for exanple, bispecific

anti bodies) are useful for nediating conplenentary or s er i Stic responses

of nul tipl e ZhisigmBicationint idnadyvideriebenpdication fited updes 3AFER Fdd ymng
anti bod fse f t fggories: (1)
effecto n{rﬁ%{éﬁ%ﬁgmﬁﬁ 125(‘(33&&12 %{)‘g?éna%ﬁ h?e}rt\lgfll ggﬁéwaﬂ@gﬁfﬁt 0 an antigen

(thé8e SepotticoA200Hky WretCh@telﬁaﬂﬁWI@pr@ﬂlﬁrGW isporptiaied byisfesifeht cascade or Fc
receptor (FcR)- bearing cells); and (2) effector functions that operate

i ndependent |y of antigen binding (these functions confer persistence of
antibody in the circulation and i tEeldf thedyvenome transferred across

cel | ul ar bar ﬁ?thrﬁséﬂy inbdnfd 196¥tta91§ 'tosa)nt1b§ﬁ% thdt Blefefet@AR) Bind MéhA FRRATEHRE | €,

1995, Ther apeut mmno . Interactions of antibodi es and

ant i bodynummﬁogEHAcszsmzﬁlleaxassﬁartthvscaitibsdlgﬁ‘ t he i nmune system cause such
responses as, for exanple, antibody-dependent cell-nediated cytotoxicity
(ADCC) and corrpl enent dependent cytotoxicity (CDC) (reviewed in Daeron,
1997, Annu. Rev | mmunol . 15: 20Badgrounefdhelnveption sypra; Ravetch et al |

199 }g 4An nu. nuﬂJﬁg‘dﬂﬂL to an%n ﬁ@meuﬁ@l@zeﬁ@gﬁﬁﬁbenﬁh flmonARfdhe 1S&L ENCE

290: 89. Becaus receptors nedi ate antibody ef ector function by
bi ndi ng ehdvgtrives Brzet @ trepth of higandeerdytinsucigs effrgkpa rasPases ths dppd topaRgenar e

defined ovE_lh e[lo aegt : gfrédﬁﬂvg ch{/&rdeétmﬂf?&hggﬁ’gxgrﬂo k&%ﬁg%ﬁ antlbBdy Seg@t or s

speC|f|c ies are reférred to as c receptors for IgE
ant i bodleelsblalmh lﬁgbﬁfmmzfqré@:%lg@r andregficiqny alfagtor f‘@é@?"ésAﬁl‘@dPé%R‘g and so

Th al 1C € HUSse: C F Rl
(Coa2) « A g B S e ed By Lo or L hr ce

genéd t wamplenn@ié¢rg@r wn@r@rsﬂcaneweseﬁmmgbmaﬁ@gen% hereby leading to nultiple

transcripts %Qb(g(ﬁ’%ﬁ%&blsﬁlﬁllﬁgﬁs £& nRdiRe08 gaﬂjdn‘ﬁ% 'Ptc)fe idh. R0l eadtRheEe The
t hree genes encoding t human FcgRI

cl ass gh FcgRlI b, .and FcgRIc)
are cl ushededntp pva @g-’ig@hesl G2 Effeclorcffmcttlﬁ’és thas Qperaip ﬁf“?ﬁ e(ﬁﬁ‘i‘dé?ﬁ)‘g SRHPOYY 4 ¥e genes
encodi n gmt}%ﬁgtﬂesg?ﬂ&ﬁns' iRRfve EH%&)&&F palbtl dfane d%ﬁﬂBHeﬁt @Eh@dé:&g:'alrdcgﬁtota(FeR)—
regl on he two genes encodi ng human
beanng cells) and (2) effector functions that operate independently of antigen binding (these
25  functions confer persistence of antibody in the circulation and its ability to be transferred across
cellular barriers by transcytosis). See, for example, Ward and Ghetie, 1995, Therapeutic
Immunology 2:77-94. Interactions of antibodies and antibody-antigen complexes with cells of the
immune system cause such responses as, for example, antibody-dependent cell-mediated
cytotoxicity (ADCC) and complement dependent cytotoxicity (CDC) (reviewed in Dagron, 1997,
30  Annu Rev. Immunol. 15:203-234; Ward et al., supra; Ravetch et al., 1991, Annu. Rev. Immunol.
9:457-492; and Ravetch et al, 2000, Science 290:84-89.
Because Fc receptors mediate antibody effector function by binding to the Fc region of the
receptor's cognate antibody, FcRs are defined by their specificity for immunoglobulin isotypes: Fc
receptors specific for IgG antibodies are referred to as FcyR; Fc receptors for IgE antibodies are

35  FceR,; Fe receptors for IgA antibodies are FcaR, and so on.



FcgRIIl (Fc gRIlla and FcgRiflb) are clustered in region 1gq22. FcgRIIC is
formed from an unequal genetic cross over between FcgRUA and FcgRII B, and
consi st s wh 206w0289s65r acel | ul ar region of FCRIIB and the egrapsb@smsrsr egi on
of FcgRIT A FcgRI I A encodes a transmenbrane receptor FcgRDAI. Alternative
RNA splicing results in FcgRI1 A2 that |acks the transnmenbrane region.
Allelic vari EiraecbenhFgRINEPPHNGEFC(RIB) or

| ow responde?%ﬁ&@Cﬁgﬁﬁgﬂlﬁgﬁvﬁgﬁ&nﬁ?@ggﬁfx t ﬁ(ejl r )ab(?/lbl t(y 'émg bi nd&l gG The
HR and ((® 1Ee.gRidhAc® bubclatsasendpdefldy tquomtm@e garenbaderso elerraEspRNGi ng to

ositions .27 an B.enco FcgRl 1 B2
gnd FcgRI§iRE therqey éﬁ%‘*ﬁ%tﬁ‘%‘ghﬂle FERRY %ﬁn X?S er%é%ﬂ ai%gédad;\?eg%& a@l:gcle nsgrt i on
in the gytoapd. aﬂf@tﬁre@'@dﬁ@é he@fing @ RBin, FcEIEIg;EideEB (HcsRIadEdthbc; ald FegRIELgRI | B2,

but | acks information for the putative signal ti dasg Eleav %ﬁlte. The
r ecept oflgsigred ingegign élq?étlu%&ﬁul%mmB&Chrﬂ@?SPmaﬁ¥ﬁhﬁﬁ 1Ps PREPURG ?8 exhibit a

hi gh aff{ %%héé;gj %16% @ Rgfﬁ%nd' %%R@l‘c)lzge e diof Rﬁa‘g@hc&dQB@dWO B dncoinB hui@y -

| munol can nd mononeric IgG In contrast, FcgRIl and
FcgRI | | Fsﬁﬂh(@cyRH[mdFe?MM@ustqéd inmégiop 1982. FyRBGEs foemcrcg@m@ wneq M

(Ravetch et al, su Lt

i mune T BRSOV %ﬂ‘?‘. f&ﬂ%ﬁr}éé gl%ﬁ% (ﬁConélgt‘g%?gl\égétyarcé&ug%d@(’)gn Olcf]???erent
cel | tygﬁﬁthéFﬁMlbl@éfﬁQrelgﬁnBﬁN@Rﬁh J.V. et aI Annu. Rev | munol .

9: 457- 492)

or exanple, only FcgRIHA is_ ex edonﬁgﬁ1 |.s. Bindi ng of
ant 1Bodi es t HTHIA em@é‘@ﬁﬁ@@%&’%‘*ﬁ%ﬁﬁ@@“ﬁ@f fisrnatyys ROy sPHED RGeS R 5
Hurman F%Qﬂlﬂﬁhbﬁa&?%@@raﬁ’sme}ﬁb%e H‘:%H)tnr %ﬂgﬁcl v%naﬁ’é@@[f tR@BcyROARLI iV Sride@sind on

macr ophages, nonocy nat ur al ( NK) |1's, and a subpopul ati on of
T-cells hlg@nespbneieotﬁi@ror Frtvelspomiy FELR) m@e@]@ﬁ @uafsdlfﬁmlﬂ theg\Rbiipr P Hinfl y&{-ofhe

monormer 'Pﬁ{ I (ﬁﬁhﬁemﬁgc%fes %ﬂ\qﬁgleJnﬁ\gg E}?Lmo STt &gegﬁ%n%@%sﬁf)& HeH@kdy

CO- eXpr esse € sane ce encode i's expressed
st rong| wcmﬂﬁemeﬂdssplimmgsﬁeﬁm@r ﬁnmlﬂiﬂyméﬁww E&R@l apthH Bl et s

whi | I | th )
118 Q0L 554 LR LR LSRRG, Y A L B AR BEL oS X
Reggl 'tmt dbut/}\ﬁ&@d hﬁomxlﬁn%rtiae §1it5t)\ie sfp0dl peptiage deavipesan FcgRI | B reﬂapt or
is distributed predom nan on B ce ells
(Ravet ch J. vThaEﬁfelétPfS e alSQééénguﬁéF%%@elﬁﬁgy%f%B&)é eéﬁ&%ﬁﬁ%bgﬁ&lg?acagf R4d:

| sof ormg, gg&tﬁl nlquE)?f\é kﬁgvét et%ti(ﬁ(fe nuké’.\'frlngﬁwzm 15: 2§ﬁm9ﬁ@c@ﬁgﬁhy 92%

am no aci d°seqtience tity) but er i1n their cytoplasmc regions,
| eadi ng ndRokbiCIgGO M bontkadtf ey RN aRSFARII sotviaelhiively wedeptibuiy’ for(tFoYRIetiA) and

"inhibitory receptors” Ft(I:TgRHJB FcgRI. andFEt_gRI Il rece tors al so function
as &6ti Vet Kag hOé\éeiiR@‘feéc eélé’faéc%“id\?)ﬂltyllﬁﬂa‘?‘é %ﬁﬁ’t"@)‘ﬁ’é"’l@d’f‘ﬂ YPSHICAMTYNS i no aci d

| mmunor eC e@%%%g A@%g g%@ﬂtcbbcg t)?‘ %g ér\é %‘;[( I1c(=?srs]ed on cfliffer%!: IéMygésgreg{%ﬁef l&l%t@l? m ¢

donwai n. ger “activation of src I es of
t yrosi Ng. \KieNds@su. R& Gilvuindl. 9: nsmqmt Faraxampe, walyi FeyRIIGY is exiréssddam N cilist or s,

such as P e net .resul h on
steps i ?“?‘gr‘g ‘?fj;flggoéées t%?}séecgli’tf)rt}f:’%?% Apglﬁﬁﬁ%wrlt t galll #NR Celg hgﬁglﬁgg%)l}{gg%’: c
reti cul YWioshdsies o fehtropial, WH’emasE@ﬂR(ﬂi[Awfomdwumcwhmb cnanneytssanatiedl killeher eby

SR T RIS R

monomeric IgG are the most widely distributed FcRs, and are usually co-expressed on the same

cells. FcyRII (encoded by CD32) is expressed strongly on B cells, monocytes, granulocytes, mast
cells, and platelets, while some T cells express the receptor at lower levels (Mantzioris, B.X. ez al.,
1993, J. Immunol. 150:5175-5184; and Zola, H. et al., 2000, J. Biol. Regul. Homeost. Agents,
30  14:311-316). For example, human FcyRIIB receptor is distributed predominantly on B cells,
myeloid cells, and mast cells (Ravetch J.V. and et al., 2000, Science 290:84-89).
FcyRIIA and FeyRIIB isoforms contain very similar extraceltular domains (approximately
92% amino acid sequence identity) but differ in their cytoplasmic regions, leading to functional

differences as “activating receptors” (FcyRIIA) and “inhibitory receptors” (FcyRIIB). FcyRI and
2



phagocyt osi s, ADCC responses, and activation of specific nuclear
transcription factors. Cellular responses nedi ated by activating FcgRs are
regul at edwbyotdmesdsahi bitory FcgRI I B receptor in the mai RCEB2@S/06f281

peri pheral tolerance, regulation of activation response thresholds, and
ultimately in termnati ng 1 gG nedi ated effector stimulation (Ravetch, J.V.

et al, gﬁ@ﬂ& gIYtors | 30 HRCkon 2% %ctgrggng%%&p&)t?soq:ﬁés)e act%%ﬁh% fe@&#ﬂr%dnﬁ[h d®initiated

by cros of activating receptors wth inhibi FcgRI I B receptors
via an amxnpgelmmg@mmeptbﬁdspsmﬁﬁﬁﬁﬁé a@wm@@t@QEémeheémﬁlﬁ%f@c Wt ch, J. V.

et al, 9% Brant ggc{él@ﬁces L 6%?) %t'v@!ﬁrp& s&fan@@klfg-rﬁ‘ﬁﬁegm%%klﬂé RiglasBS WAt fagh recept or

| eads t O tyrosine phos ation with 13 am no aci d |m"runoreceptor
tyrosi nestiyalsedanﬁhpbqeﬂul@mmﬂaﬂt@rﬁ, S(1¢}TI’45IW3K r?LQYeaIﬂc’@RﬂanseéyTlt%‘F%@%“@ donai n.

Thi SS 'a teéeva%tl{/agi%n S@%S IFFJQQI‘%age nﬂ‘h& Hﬁltalecscllcflﬁp{e}é'agm th@fen lpﬁ?fﬁi@ 'ré(ticﬁlum

SH2-tcont ai ni ng 1 nos yphosphat e phosphat ase . SH P catal yzes
t he hydstoteysndsowfl tlteWePanmmbﬁr emveled galsivmehannplpthgrepy Bglefaﬁlh@? %‘911194 el&¥hi ng

activatig % @le aﬁ\ﬂ& H@% s K@ &&fﬁﬁm@%&%ﬁ&k B bl ShEdnA ichifiRh GF UM

fl ux rreoF calc rou e capaci t ance- coupl ed channel .
Wi | e Fp@@b%@omgélqﬁﬂewynaeegm altlésthn'PAMﬁelﬁﬁﬂmlﬁ?ﬁT ﬁgnsarémtméacrorﬁg receptors

(Daeron, M %tell res]p%r%%s m?&ﬂ{&‘(?%} gctL%&tQ‘é Ecy'Rs %I%Q%%L}%d of e ﬂlhﬁﬁ’or?@@ﬂilﬁf'ovm to

negatlvely regu € rece rosi ne“ki nase he control of
RTK10ediatsor 1rrm1¢h radistehaoe df ppriphkeial @leatnco mg(llvabrb@fcactl@tloetesmnse thiggwlds, andnunol .

162: 4424- 44 nt. | t Sy e gy, descri bed
in: LooR&y™ ge’?}) E‘It"‘m ’Tgﬁ%%g%sfedfaﬁwé%e&%ﬁgr i‘%ﬂﬁ'ﬁ%@%’g‘tﬁ@ ™ eAtng {(1983) J.
| munol Imrizaﬁlol 30645307 QZ,OOB)JI Suoh cegalation i§ @BE6H blymsimk@gwf Wvﬂitmgl’@ept@fseen man
et al 28: 1243.. 125 noI .
Ts0: 17031 ngthe PR Roa Vi Foge AR B BLR b PN ST
(1999) RaeatigNivstry., 208, BAGH- ﬁéﬁﬁnklhyofen ;[TM/IV«Voneinng ac(l%ﬁg_yeceptorllthvol
éggrl 2?@%5%%9%% (cj>ry tgr? {5{ ¢ Itl%nlglaﬁn%o ac duu' .morecegtc%r OX’ Os%EQ)% (ajfrgﬂé 011 IH&QJ i shed
signal i T(IEI‘I[f/[@[n 86 FéyREm dytogldseid dbmsmarrhﬂéacﬁ@txea%ﬁlicpm hnmmhsm@prlnﬁnelngﬁajurl ng,
for example, allergic reactlo Clinical &
Exper i mSPRCHIC B rrateg nggiositalero g‘ﬁpg' g%e'g@% haiga(,s@ ﬁl%%) aée%]gﬁé t%lly Zses%[lhave been
shown t Qydolyeik atthe WielBraddidoditohlifid PIPBhﬁera]@terehyng)éctlFﬂEtRlof PlyomdAet he
FcgRIIB | TIMd eron, et . 99 J 95: 577-585;
Mal bec, k@aseétan‘g{ﬁo%aié@[%ﬁ’ Su\ftame%ylﬁ?‘}ﬁﬁgllafluigg&lfgaliy THER ! Calcu(lum% m%ﬁ Bew et al.
(2004) ééb;?@ﬁwe 5&p|7eﬁ%?aZﬁQ) W}ﬁl@tﬂc’ﬁum @@gativlagfcregmaes ]TIIAMbd)Iyauhng’uiuivmmgn gchl | B
are neede not on or researc ni pul at e FcgR and FceRl
act i vi t;Ve"FBtO’ESr(Qé?m‘Hryl\’ééé%le %?fnﬁﬂf”ﬁi”’éifbs 65?1 J54156%} g@?ﬁ’%ﬂ W@H% g‘ﬁ I%br ovi des
an anti geld Redprg tﬁ@dmémﬁd @HI@I’C mnﬁ thbe@iyrol &atnsaieemtedmuwebmus human
FcgRI | B. An ant i g’ﬁﬂ bi ndl %% 2?6 4 %}ody of the invention binds
human FEOERTRHqR ¢ @F@\F’f cd AR than it binds to other
human FcgRs, Afiodiss tﬁamd@aﬁuﬂm@%@ hive besslesiribed inyLounapérel 1 (0986) @ss- r eact
\émnz %ggﬁ%ﬁgqlh]églﬁégmyoﬂe ‘{ ﬁg? (qbéggr}t mmunor} %qtﬁogz? QOH Blcljﬁ’ et%?,l (319%“ de or
Immunology 57:71-16; Greenman et al., (1991) Mol. Immunol. 28: 1243-1254; Terino et al., (1993) J.
Immunol. 150:1794-1803. Weinrich et al., (1996) Hybridoma, 15:109-116; Sonderman et al.,
(1999) Biochemistry, 38:8469-8477; Lyden, T.W. et al. (2001) J. Immunol. 166:3882-3889; and
International Publication No. WO 2004/016750, published February 26, 2004. The high-affinity

30 IgERI1 receptor, FceRI, mediates signaling for antigen induced histamine release upon binding of

IgE during, for example, allergic reaction (von Bubnoff, D. et al., (2003) Clinical & Experimental
Dermatology. 28(2):184-187). FcyRIIB receptors have been shown to interact with and inhibit the
activity of FceRI through the FcyRIIB ITIM domain (Daeron, M. et al. (1995) J. Clin. Invest.
95:577-585; Malbec, O. et al. (1998) J. Immunol 160:1647-1658); and Tam, S.W. et al. (2004)

35  Allergy 59:772-780). Antibodies that specifically bind human FcyRIIB are needed, not only for

research, but also to manipulate FcyRIIB and FceRI activity to treat disease.
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sel ectively binds human FcgRI I B conprises at | east one or nore CDRs

(Anti body Conplenentarity - determning regions of SEQ ID NGs: 1, 2, 3, 4,
5, and 6,wendodmsdsart her enbodi ments, conprises the heavgTalsains/o8DRs of SEQ
ID NGs: 1, 2, and 3 and/or the light chain CDRs of SEQ ID NG 4, 5, and 6.
In further enbodi nents, an anti body of the invention conprises one or nore
CDRs which is a variant of one ®umRhafy & thkligv&itidn of SEQ ID NGs: 1, 2, 3,
4, 5, and 6, which variant has at |east 80% at |east 85% at |east 90% at
| east 95% atTHeemsttic® Povides an awigen Biadiss polypaptidess srtibgdyshartekeivabibindsequence

identity w 0 - h‘@ﬁﬁl ' dsdumn FORIAND 6.
In furt %lgfna}ég%yﬁﬁﬁeﬁ@‘&%hbgﬁd\}ﬁé t arelt(8 { agngﬁg%{ (ﬁél?éﬁ?gveggi ny%é&t ;lgem o% ant i body
bi nds Fogfl sigifiattly ttieraffinityithap it inds 10 othdrhomaaBpRexdndan whp enbodiBRes Isess t o
appr gxi ré@s?eetlie?ﬁg%%ﬁlg%?é#og%%‘cex&lvqth lﬁ’ﬁnahﬁ 3 fold, at least 5- fold, at |east

10-fold, a as greater than the affinity of antibody 5A6 for
FcgREGB, whi |le ssrhé ¢rhbodmienty, @smtiptn takding polyabitisle toanibedysef thegdn tentignt thath unan
FcgRHA. In furthe ' t [ Walol L YRER doR 1R i body
of the. PSPt ST RRE'Bmpfils BMidiD oS SR ARHRADCoBIsonit, 2
and/ or a defeghiningegions vBESEQBP BOdnii3n4,df an@BCQaidDn @R emirpdieniis, QOmpOtsiNt s,

an antigen, béh”ﬁid}ﬁzs%?bﬁ@%@tﬁﬁ% 9" arid3hHGThe Yond A icgjifs%&f 5P0 Hh N4, Baec! onal
ant i body, Chimer 1°c. anti bo y 6r’a humani ze ar_ltllgo y, or a fragnent of a
nmond6! orfalln fsthenemtodingnts remrratibads @f i invbsidp coprises mee @ mvst-ABhVERICh B ant i gen

bi ndi ng \Bglﬁlﬁ %gﬁéegoggio Hor Bl ]9199(% ﬁq méﬂ\ﬂ:’@t‘ﬂ, 8Mnd %Dxf%ﬂi%éﬁ%t'ﬁ'%&%%a@@a| '

i
chineric or rruldtl spec c ‘anti’bodi és’, or fragments thereof, is
deri ved $0fprt lazst 85b.iableaby O§fP oud IraetP STy Winast Y el ldastBS %.alr bt 1pash® % apina gciATCC

acoessi . NyISL RTA 11 modi A8 ALEOIAR HROPS | 155,95, ATickacl o5 of

the invention are "adm nistered with therapeutic an bodi es or o
chenot hempdments, thywamiast antigamdiniddspobypertide ax ansihedydfinds FayRdBhwih gt affinigor der

tregked py the, ggbg&l&ggggitlgéagﬁésmda}s?@ﬁm%g@wayzaﬂawati 1GasPOORL at 1865-

i nvention provi i specrfic antibodies conprising an antibody or
ant i gen foldndileagt 1efoldpa prastchd-foldaareatns fhawe thie w&injty lof ardibodscrd feBFCYRHBI Whilehg t hose

desor’ bed 0N Cuc AT AuBRGONAAILI AL i AIRIACT Bifcl iBoBBkURAR | de  hat

specifica n activating receptor, such as FceRl. In sone |
enbodi memtigen Wndipoiliperiida et irtsibadieef teamsniierecompyistsiadRtvyITbal iRk AN ge
region ig 09 ank/BL Ll OB Borflizsol SEisitd Nomkage. Bi speci fi ¢

anti bodies of the invention are useful in nmethods of inhibiting inmmune
respnses andinsowpewbosimgpts psanigemeindiey pohgsptidesy awibadnefdhe HraEes Kieed wit h

al I ergy, m&ﬁ)tcﬂ%’ang%q%ia@;dn%mhﬁ%ﬁy or dhu%ﬁﬁﬁe@iﬂﬁggcilﬂgﬁat Saghfent 478 nhoR¥&BHAl,ON,

bi speci fic antibodies of the invention are useful” foractivating FcgRlIB
r ecept orchimerieeamiraninizsd ertibody-bip sewa ggbasieantshen aieeFBRnORlyRSBKIS1O5 ARt an

activat i fgnd iﬁ_g:é?le%ﬁ?rinciu'aing fbdlondl RnHRAE HEARAA G Mulispbdie: HBBomsi @n cel |s are
human cells; in further "enbodi nents, the human cells are T cells, B cells,

mast celfragmeptsdhspioflisderized frepa An pribediriredgediarm & hybrdops sHbisdaying Ad-C
monogyt e5....585 nSHRY PirABRIS | nvol ving general | TIM protein-nediated
i nhibition, such inhibition typically occurs in T cells, B cells, nast
cel | s, basophfintigen QWéinangywﬁdes or antibodies of the invention are administered with
therapeutic antibodies or chemotherapeutic agents in methods of treatment of a disease or disorder
treated by the therapeutic antibody or chemotherapeutic agent.
The invention provides isolated bispecific antibodies comprising an antibody or antigen
30  binding polypeptide that selectively binds FcyRIIB, including those described above, and a second
antibody or antigen binding polypeptide that specifically binds an activating receptor, such as FceRL
In some embodiments, bispecific antibodies comprise a variant heavy chain hinge region incapable
of inter-heavy chain disulfide linkage.
Bispecific antibodies of the invention are useful in methods of inhibiting immune responses
35  and suppressing histamine release, for example, associated with allergy, asthma, and inflammation.

In some embodiments of the invention, bispecific antibodies of the invention are useful for
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presenting cells. For enbodinments in which inhibition is mediated by

FcgRII1 B, such inhibition typically occurs in nmast cells, basophils, antigen
pr esent i lyoceddmgosionocyt es, nmacrophage, and B cel | s. | rCIarseoosobrdi nent s,
bi specific antibodies of the invention are useful for inactivating,
inhibiting the activity of or downregul ati ng expression of the FceRl

recept Of, ke BYRAA IRADSininthnyHIiG IS BfRbodgBrebdiik IﬂietFeﬁRElB redqwsrrvagwlnat ed, the
i nhibition or downregul ation typically occu

rs in nggm n?[]‘?f gells.
basophi lastivatingireeaptor fetrepr s AyOEEPNS, thy HagRalig secere ‘%W?Emu A

enco npa%%%?}lﬂleﬁtg RORikdah 001 GRITP EAIS  BIEIIR, r}ndsﬁwllatb@@pﬁm aﬂﬂlgﬁﬁpresentmg cells,

gREDB/ ant | - huFceRl bi specific antibody in a i cal car. r. In
anot her reastspbiaseend/or pRBOGYRY e Het BROUREYHPASYHE gﬁ“%%ﬁrﬁ@@?‘? [eBREBHET i si ng an

i sol gt eqnlﬁf)ﬁlbrb%%hﬂﬁhd ?@%ly JUECinaReNY BSRES, |rrfa'st¢ceﬂd"bzisb§1dl¢ a’ﬁﬂdn@anl sol at ed

anti-1gE antibo use ratio of anti-huFc gRI | B/
bi speci mr@e:ammc@iédﬁoqmbaﬁmemsgwbzﬁh nBEPD; lﬁmﬁdlﬁﬁﬂrw et ?ﬂ%ﬁu‘gl&?ﬁﬁ’&oﬁ onis

readily t%ﬁ%ﬁg%&%n fk c@l‘?scbasgﬁﬂﬂs eRk engyli‘ééeﬂtﬁl ic@lls| Soko¢faks; labyspigt hindBt he
range fr pr oxi mat el gl 1. The anti bodlggg(? of the composition

can be rohedheemnd emblf?élrlmﬁts ‘ﬁﬁH@ﬁ‘ﬁ‘F 21&9’0‘116% of thg IR¥Fofien YR ESEHY 4 &R UY /G N ot her

aspect, Blﬂﬁmh%?ﬁ@ Qétfvﬁ?oi%]"?l@%l%%&@tﬁlg%xﬁrgﬁfoﬂ%@er'l:@sm&chﬁtdr @Hor Ehbatihéngs ian
i mune di'sor In a manmal by adm nistering an ant huFc. fﬁgl | B/ anti - huFc

eRl 18i spdutl FeeRbininhibired or downgggulatst b inikitiop ﬁéd atl?rstyalc SRt i ent,

such as g, dﬁ;&lﬁﬁﬂ rrB?ttcbl‘?snBasbﬁhﬂ@%q aftfeet fn%@énﬂ'ﬁg‘&elﬁ or an allergic disorder,
asthma and/or 1 nflanmation. 1n anot her enbodi nent, .the thojr aqpeutl c rret hod

further conpringesspedrhhingension ﬁ@coﬂlﬁaséesmPSI%%‘;f@F‘P%ﬂ?ﬁ WSt

di sor derhuF@ﬂ{Iﬁi/!ﬂﬁirlﬁchR@%fs ic Afibdd) i£ hrRficeliidai diricr. OTh 206thét estbadimost,

rel ease, the anti-huFc | B/ anti - huF¢c . eRl bis lelﬁ % b g% of,.t he

i nvent i ohe inventign §QCPIHP39FQ§@ICHEHPO%WP§(SHWH%§%% any ipplateanfi-hiy ey T@I’fﬂ“? ER- huFc eRl
bi speci fji; eé‘iﬁg hI}RfBQ&S/ £ 2h RBlatda\vieiLidRRibSdya NidsBfus 266 efhntimuBeMiiBAati- on Wi t h an
anti-IgE body, 'where adm njstration is sel%ﬁrateln

time
si mul t anléﬁe%m bisecafis arrsd it B EpEbodh Y 2 JoPIRAPT $ERYSHY 15 T ei‘?’glr%cl onal

ant i bodygerd fhird fdi e4ch Shtic@OORI RIS typlchigy witliih tHegﬁlgaﬁbmbgp‘lMxmteK(ﬂ ai r(or) In a
still futher enbodi ment, the bisp eC|f|c a% ﬁg‘é?ls adm ni, st

conbi nat 199 vihe gutibRgiesefithe qoglPO%lH?"i BB 85 9RO a“ah‘{r?ﬁé‘f‘zﬁﬁé)ﬂf e?r eat ment
for an oggebsg. i mune di sorder (for exanple, as part of the sane
theraz(geutl c reginen), where the bispecific_antihod h % ]atﬁ .ni sterd

sep@at el y f r Brivothesnset. thednVeRTRg cpeamPasses @ tharepenfip methgibol Healine A HHTIAe o ot her

embodi Meftorddriiea ah@@gmyfauﬁum&ﬂr@aﬁyntplﬁuﬂcmmsmemncau tﬂspelmﬁmalmbbdy [Ty &
anti body are adm nistered at the sane tine.

huFc
gRI | B/ an¢pbadipmat thrmapmalyis @ibpmgn Eﬁﬁ‘?‘?tb%‘ﬁkyast aoh‘g‘??fllpatlleé‘énélﬁ? cg?rgg{mle%r}éﬂan
combi nat j1RRi e Skihath iafdYof W @hirieion AThdAndihsi ¢nstodlidiend, the ;ﬂmrépeutmdethlﬁp arate
times or at the sanme tine), is readily deternm ned for,.ea a IIr—‘l
1t 38 BTE 00, 1

pur pos esB‘F”‘h?‘}f@mpﬂi‘F%?ﬂr‘i’lBlﬁte“’%@ agoypl PEPepipRSiRS AR SPBRG HHTCLTS
and z5y HSifbdd of dhib@iotof RistAmindatledsd MigeandshubieRaEBintewlF¢aBil bapq:adtq aemody bk ef ul

170, 05, et i BOdPEie: FRbrBnarL s v eI i s bRt o U

st andar diglidvRhtéoalis ddeakisteEd 8Scombination with an anti-IgE antibody, where administration is

separate in time or simultaneous. In an embodiment, the anti-IgE antibody is a monoclonal
antibody. In a further embodiment, the anti-IgE antibody is Xolair®. Ina still futher embodiment,

30 the bispecific antibody is administered in combination with the anti-IgE antibody as part of a
therapeutic treatment for an ongoing immune disorder (for example, as part of the same therapeutic
regimen), where the bispecific antibody is administerd separately from (not at the same time as) the
anti-IgE antibody. In another embodiment, the bispecific antibody of the invention and an anti-IgE
antibody are administered at the same time. A useful ratio of anti-huFcyRIIB/anti-huFceRI

35  bispecific antibody to anti-IgE antibody in a combination administration (whether administration is

performed separate times or at the same time) is readily determined for each patient. For purposes

5



The invention additionally provides isolated nucleic acid encoding the

anti body, a vector or host cell conprising that nucleic acid, and a nethod
of maki ngwerro@ngdsedy conpri sing culturing the host cel lpcanm$2o05p8i2enal |y,
further conprising recovering the antibody fromthe host cell culture (e.g.
fromthe host cell or host cell culture medium. Brief Description of the

Dr awi NGy bl GileRtioh, the rfio SCRAGH B Gih R0 69218 16® Darkf anﬁué’éﬂﬂ kA® wigia thédd sul fi de
bonds are represented by heavy |ines between CH and dod'rgu ns 32) t he

two CH2 refseas dpsermipeqd for g pptient| Esefibrpphmaxbe. éor@a%tl%HPSdo%l for

light cha n A0 0105 SHAALE nb QEeﬁh%\éys SlRigy wﬁbﬂHlﬁﬁbf?(fétdrr%m@d\b)aithr@i@m&nhmﬂf t he
preferred human FCQRUAT(SEQ ID NO. 9); human FcgRI I B2 (SEQ ID NO 10) ami no

aci d sedesdngess. Fi gure 2B shows the amino acid sequence of FcgRIIBl (SEQ D

NG k). Fi 9Ufﬂe%\/@ﬁ%%&u@x&l@bfogla&amat&i nddRbd 681 &@@H@ﬁﬁ@mﬂ%@naa&tdr bﬂdy Fc
regi on sequences. The sequences are natijve-sequence hunman |g

NO 31), heefreelhcenniirising phat nyekaiq agéd, anduraqthed qflwﬁéswglag epit G@E@I}PBSIN@C é‘rng H‘ﬁt ive

sequenc Bnd £1§'5th9 3o re@VEifAhe YRHSGAINES hby B@NcIgAe.£.SEQ | D
NO 34). 6hlg—zisnl%gi?e 2 provides bar egrg’efgh H??ﬁjatl ng rel ative binding of

ant i bodufsantheh%qdmm@stgﬂmum@ tm)e to GST-huFc gRUA and GST-huFc gRI ||

fusion proteins. Figure 5 shomngm&%&gg%gp@vﬁ%aby i mmunof | uor escence
bi ndi ng of the antibodies to CHO cells expressin | -huFc gRII B %el ative

to @PO cel | s Bgye bissisakpneps reappratagm iz nwelﬁ%@@“@ ponds é’f‘?tfeHS?%‘?EfF

affinit sl c &NRSn; SGST-h F
gRl | BI, &%%%“E%b%‘%ef‘?m%%% L%méﬁﬂesfséfﬁﬁﬁeﬁmg%{ {&Kﬁgﬁ?’!sl\)/ ‘Sqé’?ﬁ?ﬁr e 10 ggpl ots the

am no a(:iodstamqoreain;éssta)ﬁs fdr(yblnt chamlardd stgndsher hesvyshaippnocl onal ant i body
5A6.2.1. Figutes : :,;@[II[Q (gﬁy hgsgner bindi ng
to huFc gRUAL% e%& aﬁ tﬁ}ﬁe‘b‘? A‘%‘.’r%‘gﬁﬁ?a@f élth xame b% binding to huFc
gRI| B. FFcQHI[BZ dﬁqolmsennsannnd hdi®@tudnoesu iofuke 2 é&wemcemmowdldrsgqlamlot}m s of
5A6 on _native FcgRHA expressing K562 erythrol eukemia |ine (ATCC No.

CCL 1?43)1:‘37%11?5@(21@ RdWs effects of FcgRIIB cross-1inking to activating

receptors nmeagpied dpiaiid dighnve bﬁ’nalﬁye Qzlq@éﬂéb R@naf antibdely Fordagionrsedease. Thei gur e
18 depicts antr- IilatbV West %r n bl ot (_%E I@p&@ 3éﬁ5A66é€;otKneOb knoqtl)lel%gt

gRI DB) aieNeIoB BT M Vers Y Emr@né%ﬁ% PPho &Y SR PEHERT

expr essi %aﬁllgw @E@%dwez)t SatPBbdqudtice WhSAETZ 03 b0 I NOtA3);3nd oativeSégenct 1. Knob

(knob anti -Fc and 22E7.11. Hol e (hole anti-Fc eRl) antibody conmponent
expr essi 1an g g)cts anti-Fab Western blot results for expression

of aunt i body Cmgm@mgf&vﬁiey\a bl eviph chateyiRe rotati veihding ofhintitgdies @QEETHeyRIB
relative to GST-huFcyRIIA and GST-huFcyRIII fusion proteins.
Figure 5 shows binding specificity by immunofluorescence binding of the antibodies to
CHO cells expressing GPI-huFcyRIIB relative to CHO cells expressing GPI-huFcyRIIA.
Figures 6-9 present binding affinity curves for binding of various anti-FcyRII (CD32) MAbs
25  to GST-huFcyRIIB, GST-huFcyRIIA(H131), or GST-huFcyRIIA(R131).
Figure 10 depicts the amino acid sequences of light and heavy chains of monoclonal
antibody 5A6.2.1.
Figures 11-15 show that 5A6 does not block E27-IgE hexamer binding to huFcyRIIA and
5A6 does block binding of E27-IgE hexamer binding to huFcyRIIB.
30 Figure 16 presents indirect immunofluorescence binding analysis of SA6 MAb on native
FcyRIIA expressing K562 erythroleukemia line (ATCC No. CCL-243).
Figure 17 shows effects of FcyRIIB cross-linking to activating receptors measured
quantitatively by blocking of histamine release.
Figure 18 depicts anti-Fab Western blot results for p5A6.11.Knob (knob anti-FcyRIIB) and
35  p22E7.11.Hole (hole anti-FceRI) antibody component expression.



Figure 2 1 depicts anti-Fc Western blot results for expression of antibody
conponents with wild type or variant hinge sequences. Figure 22 depicts

i soel ect rwo 2b@ozgdsng anal ysi s of 5A6Knob, 22E7Hol e, m x@edTAABKSobI2and
22E7Hol e at roomtenperature, and the m xture heated to 500C for 5 m nutes.
Figure 23 depicts FcgRIIB affinity colum flowthroughs for

SAGKNnob/ 22E7Hal & 1 &PRGlahti-Fe WedlsrhlBi): fosuldr %ﬁ@ﬁn%oamﬁdobgﬁﬁ-s@mﬁj) gure 24
i soel ectric focusi ng anal ysis of 5A6Knob, 22E7Hol e, and 5A6Knob and
t

22E7Hol @23kt uilde helstaat-FeeRIbambodysompopeit $iRFSYOn-Fi g. 25 depicts a nucleic
aci d sequences; pb{g BRNGhBPIL RRGAH RGN 18 dlebdich &Bﬂﬂiagﬁ&cﬂlﬁﬁn&’ft@m er

(phoA), STII signal sequence and the entire (variable and constant donains)
| i ght cheldriyrsfor varenthigeesaquepesdy. Fig. 26 depicts a nucleic acid sequence

(SEQ;I D NO B@Xgu%‘flcﬁék)fag ahf1®c JdeRin IR rRIRSRPSLASSoPSQIBERY chiptdbits widl | |
si gnal sequence and the entire (variable and constant donmains) |ight chain

of the 2dlzyperriviyEsgihings sgquepsdepi cts a nucl ei ¢ aci d sequence (SEQ ID

NQ. 37) enCOdiF?%ré PeiehRBtisos]cARE ?&uﬁﬁg a‘ﬁlygg of 161G T0, BEMIGE, iHRQUEABIG BN
approximately 119 am no acids of the mirine heavgévarl_abl e domain of the

5A6 ant iabda3E7Holerpt ropg) tehmprrates, epdpifiganisiuge heated ta dhLEROMPYED | D NO 38)

encodi ng the 1:]1%% Z%eﬁms%ym Qﬁinﬁ'}t cdilifn BJW-tsbegha bor SREAKEIWRERRGle
approximately 123 amno acids of the nurine heavy variabl e domain ofthe

22 E10antbisperdijc, 27 Glotee snDTAGH@b 3Wibpdiessi de ELI SA results illustrating the

dual bi ndi ng BRECHH {§&eld-HicFbenRing AR RR 7 s RERED, eFTHIeSRRGIAbK oM Dody .
Figure 31-33 present histanm ne rel’ease assay ELISA data illustrating the
abi | i t y 28E7Hele mbpmge hoaerl tpi5Q sefer 1] wingat i body to crosslink huFcgRI 1B to huFc

eRl . Figures @34 ok gefct95 ARMkiOLcidElehrfcdSBHANI NG 35 Rinea R, tRSARYiné FifddpHatise
denonstrating Bl ocki n of inhibition of antigen-induced histamne rel ease
i n RBL- Humeoterrphory ignapaquensand s SRELFI TG BE CHABRIDRANE) 1%&@1&%03
ant ijgodyy, v A, aybeRl ECD and huFcgRIIB ECD. Figure 35 includes graphs of
FACS data for the binding of 5A6/22E7 bi sEeci_fi c antibody in the l%esence

of huFceRl Edie-2Ademcire grlqigagtioqiesceSE O8f) epeediparips $kaline plosPigfasyr e 36

is a graphngt At §EATdABerE hiARenBRS@Yidb@Sal tensEermonaine)aighnhatalcki ng
of inhi (’t}?ti onr(g#‘dgnti ge%?&i négu%ecd hi stam ne rel ease in RBL-huFc eRl +FcgREB2

cel | s byh?2H718tf9dy-i on of 5A6/ 22E7 bispecific antibody wi th huFceRl ECD and

huFcgRI | B ECOyEing WEfict3d nhdlit € Sq@nanBEQAD FAGH) dhaddng B latBantmdutide gf of
5A6/ 22E7 bifﬂgeci fic antibody in the presence, of huFceRl ECD .ag]gdhchgRl | B

ECD200 Rt ST FerakseapsgRpndspprosimately Hp g asglsiof the mygae Ran FLagie SpPRBS gat a
i1 ustr adrigRs A A6kIapg of 5SA6/ 22E7 bi specific

Fig. 28 depicts a nucleic acid sequence (SEQ ID NO:38) encoding the last 3 amino acids of
the STII signal sequence and approximately 123 amino acids of the murine heavy variable domain
of the 22E7 antibody.

25 Figures 29 and 30 provide ELISA results illustrating the dual binding specificity of a
5A6/22E7 hingeless bispecific antibody. :

Figure 31-33 present histamine release assay ELISA data illustrating the ability of the
5A6/22E7 bispecific antibody to crosslink huFcyRIIB to huFceRI.

Figures 34 is a graph of ELISA histamine release assay results demonstrating blocking of

30 inhibition of antigen-induced histamine release in RBL-huFceRI+FcyRIIB1 cells by preincubation
of 5A6/22E7 bispecific antibody with huFceRI ECD and huFcyRIIB ECD.

Figure 35 includes graphs of FACS data for the binding of 5A6/22E7 bispecific antibody in
the presence of huFceRI ECD and huFcyRIIB ECD to RBL-huFceRI+FcyRIIB1 cells.

Figure 36 is a graph of ELISA histamine release assay results demonstrating blocking of

35  inhibition of antigen-induced histamine release in RBL-huFceRI+FcyRIIB2 cells by preincubation
of 5A6/22E7 bispecific antibody with huFceRI ECD and huFcyRIIB ECD.
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anti body binding to RBL huFceRl cells by huFceRl ECD, huFcgRI | B ECD, or
both ECDs. Figure 39 includes graphs of FACS data illustrating bl ocking of
5A6/ 22E7 Wo2p@ni28456 ant i body bi nding to RBL huFcgRUB celrcs/usgoososreRl ECD,
huFcgRI I B ECD, or both ECDs. Figure 40 includes graphs of FACS data
illustrating bl ocking of 5A6/22E7 bispecific antibody binding to RBL

huFceR! +huFc Fg%%}el Blindiidled Sraphts JHEKCS Rhta EFhe BintTeOMRISB/BEDbisgecifio @ahtibddChs .
Figure 4 1 includes graphs of FACS data Illuﬁl}gﬂ: H%i? cklng of 5A6/ 22E7
bi speci thecrespnce BHEFCHFSThidthg FRBILBR e ot 6% @ngé’F % by huFc eRl
ECD, huFcgRI IpBRAR iniideb ShbhsEEPA CS ki Ulueirdtibgibfocking bEqte/ TR 7 Blsh&ffidi st ami ne
rel ease assay results denonstrating_inhibition of %&Bsglg%—ﬁlrggﬁced hi st am ne

r el eas e aptiporBbinging ot L) oplls bytpFeeRl 5Dy hghjoyB 5 4nti body at

subsat ur at i NGy LANMDERINRY LIaps-of FiA@S st Afsirsink bRokiay bOTPRYIETdabecitf SA6/ 22E7
bi specific antibody binding to RBL huFc_eRI +FC%RHB| é&l l's. Fi e 44 is a
gr aph oﬁn@ﬂﬁblnﬁlpgtoé%ﬁln@lﬁcgﬁ{%%§@lsé’§§‘é]§ﬁ?€§9ptl§l QEHEHELPRriPRY "bition of

anti gen- i nduggd, NioSh@leNgrapil aae Sidika BBkt s baRkinf e oA BIihecifty SA6/ 22E7

bi specific antibody at subsaturati ng concentrations. Fl@gﬁﬁ%ﬁ IS flow

cyt onet eytiedy hinging SRR ufeRi-BpcyREB L eells by BEiRsRbEHd: Ige > or both

huFceRl +r¢gRHB2 cells. Figure 46 is flow cytonmetry data of the titration of
5A6/ 22E7 bi specific antibody binding to RBL huFceRl P& :b RI l'tB cells, RBL
huFé@RI +FcgRIFimra41daslides sipks REMGSHaE T grtineRockiag PE3A 1%755 PFMS s a graph

of bi spggidd ?bﬁhﬁ&%@'&@@m heveksheelrRabekR Yy EhFSRAI EODCIRIFLYRITE EODeormedi a of
RBL FceRl cells, L FceRI + FcgRIIBI cells, and RBL FceRl + FcgR B2 cells

over th&W¥ven day tinmecourse after treatnent with IgE in the presence or
absence of bipgpecis ik § oAPE bIAUY Al HinGRL RGse by rdshie dambashatligashivebeofnot
depleted. Figure 48 is a graph _of IgE |evels flet e&t Sg }%g LI SAf.i n cell

cul t ur e apegenandyrediptanpipgRieasedn RBL haRgeRERGRIBI plis By pROTZRENIRECIIS R
FceRy +aﬁ@gﬁlj@zsugﬁlulr@mgg&{ceﬂtﬁaoﬁseven day tinmecourse after treatnment with
IgE in the presence or absence of bi sPeci fic %nti bo@é igdi cs\}&% g that the
anti bodi es welETHb: is ey curBaty iy el A8/ 2457 Bispecks g5 findig gtorretry dat a
for | gEqpdueed ipsegukati on of FceRl surface expression in RBL FceRl

cells. Figures %

( 1 and 52 present flow cytometr ata for |gE-j. .guce
Gpr egul at | on TBRFHEOR? S5t PRS0 Bl et P et B B 05 ©
cel | s. Fi giigeaSnddeMdlahiftc RIQSSARIL RRRYHARIBY celitby SRo2EYEspeniiac ed
P gl A oy O subssiting concasiationd” €SSt on 10 RBL FeeRl + FegRIIB2 cells.
Figure 45 is flow cytometry data of 5SA6/22E7 bispecific antibody binding to RBL
huFceRI+FcyRIIB2 cells.
Figure 46 is flow cytometry data of the titration of 5A6/22E7 bispecific antibody binding to
RBL huFceRI, RBL FcyRIIB cells, RBL huFceRI+FcyRIIB1 cells, and RBLhuFce+FcyRIIB2 cells.
25 Figure 47 is a graph of bispecific antibody levels detected by ELISA in cell culture media of
RBL FceRI cells, RBL FceRI + FcyRIIB1 cells, and RBL FceRI + FcyRIIB2 cells over the seven
day timecourse after treatment with IgE in the presence or absence of bispecific antibody indicating
that the antibodies were not depleted.
Figure 48 is a graph of IgE levels detected by ELISA in cell culture media of RBL FceRI
30  cells, RBL FceRI + FcyRIIB1 cells, and RBL FceRI + FcyRIIB2 cells over the seven day timecourse
after treatment with IgE in the presence or absence of bispecific antibody indicating that the
antibodies were not depleted.
Figures 49 and 50 present flow cytometry data for IgE-induced upregulation of FceRI
surface expression in RBL FceRI cells.
35 Figures 51 and 52 present flow cytometry data for IgE-induced upregulation of FceRI
surface expression in RBL FceRI + FcyRIIB1 cells.
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Figure 55 presents flow cytonetry data showi ng effect of bispecific
anti body for downregul ati on of FceRl surface expression in RBL FceRl cells
after remvoabosl28dsgE. Figure 56 presents flow cytometrypdatus2ekovi2ag ef f ect
of bispecific antibody for downregul ati on of FceRl surface expression in
RBL FceRl + FcgRHBI cells after removal of IgE Figure 57 presents flow
g %/t Ig rrek Ir y da}EF@gu%@ @%Mﬁﬂi&eﬁfﬁ(ﬁ%&ytcﬁ{g@ g?tpﬁﬁiléli-mda@tlmmwatmn oflBeeRi egul at i on
ceRl surface expression_i C + FcgRI I B2 cells after renoval of
| gE. Fi @W@éegﬁgsﬁfnﬁr%@eﬁﬁsﬁﬁ%ﬁﬁhﬁﬁ 5of MRNA expression of huFceRl a,
ECI%RE%?)l ,(dFCQ%ﬂ%;[?SS 1hE§E§-ﬂé%|v ej)&ﬁﬂgléyﬁﬂa%a, shawihglefftct bteikdecitio amtvedy el | s RBL
uFce esi ghate uFc a), 3L hyFE +F Bl cell esi gnat ed
huFcGRI IdBW?HEEgﬁH’nREE‘f‘?ﬁf:E"@F& éxpﬁé%%g{%ﬁ%l ‘Zeﬁgé'teé FrRagoxd “ﬁ&ﬂ(&"g GRI 1 b2) and on
humes baspph:,aiq@lr{] 56%%;%1&'& ﬁ%w _@ytgﬁl@tf}gdhﬁa dendieffeftiopbisRcifia apitesefks resul ts of
an assay in ich anti-1gE-induced hi_stam el e iln_primr n
basophi idewpiggulatRiobF e84 sipct F@reatien 1o F%&S‘%Sﬁﬁﬂ“ Eﬁﬁmée’iﬁfgbfeglﬁé% i"F tjgga
gmjl _bﬁdyt ﬁAG/f 57 ;E%seﬂétg ﬁox@3ytfgﬁ1@tﬁlﬂa€a?dhbgirfgembr£féetfﬁfsisﬁdcmaﬁ\)’ﬂioﬂmhry dat a
W ng e effect o i specific anti 0 ul ation of I gE-induced
FCoR | ST REEIBipOE S RO R RBFUURIREL FeeB R e R LoF
![:ﬁgRl | B- Snfjl -1h; re%'gb—6g!p%§§ﬁil{gzmmtﬂhﬂ &Qﬂhd\lﬁéﬁlfrasgﬁﬂ of uFagidedFcaRIIAAY zer o, day
ree an ay four. Figure presents res f_a S in [
| g8t GBI ARBOGGRY o FOFGINE N R R FERE LR tes TOEP Ty
an hi bi t E@B&%ﬁ«;bﬁﬁ&k{m t1 E@l&Rﬁi%sEgEaef l'urFEG%{ﬁRl), lhﬂcﬂmm'ut«“&sm aRdyRDBAYeHAG/ 22E7.
or eac ar graph: _antigen/|g one (NP(LI)-OMA + 1gE), dark grey bars;
ant i gen_/@ﬁ@“ﬂie‘ﬂ)h‘él:ﬁ@@[?@énéﬁ‘[‘f‘ af%&(lsl %“(‘69%& d?ﬁ}%?téo%gb\b) N gﬁt ér ey
bar S-h_ gl gure f@éldr@dsze;&@daiats rdstigs dflaﬁ bésdySin @fhicASBAYSE-inducsh hshnfigktlasst irgen- | nduced
arachi donic acid cascade sti nmu ion in ce + Fc 1 cells was
i nhi bi t SEmY pumen psephilspag Fahr%tegh‘f fhe %‘&tl'égﬁhﬁﬁé'ﬁg%?W E‘Slg%ﬁ%%t ¥ N6/ 22E7.

Det a5l edsAlggeri ption |. Definitions Allergy refers to certain diseases in

whi ch i mmune responses . tgQ environpental antjgeps .cayse.tissue i.nflammation
and organ dydfigiet? GAPIIARY HPrE? W%Y“ﬁﬂf‘g?fyai% 'SB%“Hn%ﬁﬁfff%céﬁsésspeg Tergy. As
such, i tanGBdlyle dewirb&ilatich of RBtih@desd FeeRD$vefacd epicks@l if RBIL HetBI sBeyREB2 such as

pol 0, G Do TRl 880025 RSl SRR b0 S STl OB
| ocat ed 8 depslr.Ccel | s and basophils, which serve as antigenic targets
*he Hani oot dOFERE BEas FEpET Y Hed ST R N i o PR g Rkure”
when antpcgRN+ BiyREB2 tellstwis ihifited by thb anti-FeyRIBnhECRDYispdeeicoeRidyr ecept or on
gg ;f. aﬁﬁ: 4§6é2,2\g7t ggrneam bnalfI tgrggl’l: agnrtlllgésnlllé)ﬁ gl%lng M?ﬂﬁA HHSE)[@anft g@? Mrs;t 0
antigen/IgE + bispecific antibody (NP(11)-OVA +IgE + BsAb), light grey bars.
Figure 65 presents the results of assays in which IgE/antigen-induced arachidonic acid
25  cascade stimulation in RBL FceRI + FcyRIIB1 cells was inhibited by the anti- FcyRIIB-anti-FceRT
bispecific antibody SA6/22E7.
Detailed Description
L Definitions
Allergy refers to certain diseases in which immune responses to environmental antigens
30 cause tissue inflammation and organ dysfunction. An allergen is any antigen that causes allergy. As
such, it can be either the antigenic molecule itself or its source, such as pollen grain, animal dander,
insect venom, or food product. IgE plays a central role in allergic disorders. IgE high affinity
receptors (FceRI) are located on mast cells and basophils, which serve as antigenic targets

stimulating the further release of inflammatory mediators producing many of the manifestations of

35  allergic disease.



rel easing certain preformed nediators. Subsequently, the degranul ated cell
begins to synthesize and rel ease additional nediators de novo. The result
is a two-wbase/mesponse: an initial i Mmediate ef fect onpbirasdooseseel s,
smoot h nmuscl e, and gl andul ar secretion (i medi ate hypersensitivity),
followed by a few hours later by cellular infiltration of the involved
site. | gE- megiafRehddanhfiammbh 8ctutsSyifed antiiRs biadk ® nhellgH eftiystiegthatoopipy ted | er gy
(such as hay fever, asthma and atopic dermtiti s m c ana hyI actic
react i oF@Rhmebpmrloemg*ﬁfcceﬁsr tWighin ipuegs; hisdynding caysgs £ ?16‘?%15?1 Fﬁ%}l% ‘role as a
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anti ge nreb@ﬂ&taédntlonalk/angﬂaf@fs denevordde resals israfwpphase ERSPIIH gp dutiah fmmgdiale offect

dl Séase dx?iﬁgodq%gsefs 0 £ J) Iﬁ\gstci eOfhd g%dﬁlgl%e&mﬁﬁﬁé’dﬁ@é l%@ells&kﬁﬁ@ﬁy)ll RHowdd® terns

"antl bod rﬁmno in are used interchangeably in the broadest
sense amﬂsm houts d@l@f hmnkhd&ronfdtrat@npf Bedrvelred dteg IgE‘F‘G‘IhPteil E\ﬁl@"tn}qi’a%‘?“ i§ heact
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actl vi tyr)aphmm mgncanss@allmg;oumcaeeml\eﬁsh Tam m@lbﬂ%%wmaé a?l&“é Bedcribed in
greater rﬁgg Bl 1cgi%fe%§<3nlm esd"&a Bse@Bapid \%Eocﬁét@‘fﬁpi}a&htaﬁﬂé érﬁ@r«bf birctttiiAgsdddly pept i des
whi ch pol ypepti be

es nmay fragments of an anti od In one enFaggl ment ,
ant 1®odfaesrsand célinteitho gitotfahiiges cerftact-hidapy fdefrost ﬂ‘?ﬁ 15ve ATHRRS OF Bl§TRed

( f ewer) fiﬁug ﬁuzlrg hlqaet? Itﬁergé@&fs‘%f thk PredRBrRRR@ bR, anti bodi es and

i nmunogl o Ins of the invention conprise a hinge region _in which at |east
one cyst e neTh@@Irmiuenﬁl@dV”e@dem@angﬁR?ab‘aWéseéﬂnt?rﬁl?aﬁ‘g lygn H]esf’tﬂafl?sfj%@“ﬁ nkage,

wher ei n ax%dtlgcl‘gde%noblﬂﬁal ahtﬂ%&gg(e'gs ] EB?E 3BhMctiniinSE 18RI egibodies), folyefcakiabl y

bet ween eav al ns. ge cysteine can be render ed mca% aie of
for M ng amibddiey rrmitueecnfwﬁna@éle@pe &rﬁ}SP@ﬂﬁa anfibpdiey sp losie a8 they SHMR BB IREES known
be g oﬁlca%ﬁ 1§/f) aWQ'nfé al@(g HicHBS S RedihRY Bhdnentd @l ddiit@d Bikreatddethil m t ed

eletiof of t cysteine residue or subpstitution of the E%ﬁte' ne

anot her hegeinh such@p.dor Qﬂsﬁmplﬁowléf‘él bindingRobmpERIE] Whish polyrspides may BGIREIGES er ent
classes,, BS&W'I{?Qn@&nﬂo‘&ﬁn&%ﬁlﬁoé‘éé ﬁd&ﬁ%ﬁﬁ@g@&ﬁhﬁﬁ‘ oftepréredviyventivai lave onst ant
dormai ns. Five 'ngj or cl asses of |m’run08}:q%bul I ns sge\é/lg been ggq?scrl ggl | gA,

| gD, | gEeduged@eman disgiiide Fnages. dmgnesanbogimeniepntigpdiesrad PRERPelBEs £5 P85

(1 SOt ypP§Rdatiof BmprideGFidge rd iR whicH Ae least b%y&em@féﬁidﬁch@ rdntdsed inddpeblbefivy chain
constant domai ns correspondi ng to each |m"run0 %TX/I n class ar rmed a,

d, 80 gfemingmdigifidedinkap, WlEfe“Ghe disalfide h?kégep‘éB inteppale ’tPﬁ‘%? ructures
and thr %@twg%m%%%aslhaﬁQ nf | higdbe SleRB Sardbe biktBred ifch@IbRIYS faringsatisutfide

i mmunogl obul'i ns aré well known and descrl ped gener a#%lﬁchf or 48X n@

Abbas etlinkage bpaoref acaristy pPhyuitahipmgBeds SnawidhoRy SOt BhIEAL D ody may be
part of ;a4 ang8kin bed BMiIIes Mi18tionfop tHaR stdine r6HMR! of BibsaiutittosT-ieaystbieat

associ atl on of the anti body vvlth one or nore other prot ein or peptide. The
terns " filangtbargppnoasid body, " "intact antibody” and "whol e antibody" are

usegsherei n iRLiesERANSEAR Mbultn@) fr&fsBienddro aififerent ¢1ks@aydapmdmgson3hmmmt| ally
intact form and not anti fra nt.sas. defined bel

part i culagidssauprseef thyhegiy %h‘ﬂnl CBB%%P TP3{ng, FENF PG ST AES 8@%‘3‘“8%910 ?nsfnﬁesad’ Fons.
been described: IgA, IgD, IgE, IgG and IgM. These may be further divided into subclasses

(isotypes), e.g., [gG-1, IgG-2, IgA-1, IgA-2, and the like. The heavy chain constant domains

C—t

corresponding to each immunoglobulin class are termed o, 9, &, y and p for IgA, D, E, G, and M,

30 respectively. The subunit structures and three-dimensional configurations of the different classes of
immunoglobulins are well known and described generally, for example, in Abbas ez al., 2000,
Cellular and Mol. Immunology, 4th ed. An antibody may be part of a larger fusion molecule,
formed by covalent or non-covalent association of the antibody with one or more other protein or
peptide.

35 The terms "full length antibody," "intact antibody" and "whole antibody" are used herein
interchangeably, to refer to an antibody in its substantially intact form, and not antibody fragments
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An anti body variant of the invention can be a full length antibody. A full
| ength anti body can be human, humani zed, chineric, and/or affinity matured.
An "af fi nvoyoosasesed” anti body is one having one or nor@Calusesoasnsl i n one
or nore CDRs thereof which result in an inprovenent in the affinity of the
anti body for antigen, conpared to a parent anti body which does not possess

those al!giatd Q) TheREdl: phiBLlardf bePiotad aﬂfﬂidd?l adh Bl BRghsasntink Fe feaivss.
nanonol ar or even piconolar affinities for t

) _ . e target antigen Affinity
mat ur ed Asrmiitndy varianhefdheinpetiernerniyy 2 RHbRRS FELad ?*egﬁ 1%@3’, a“gg‘?dyéiﬁ‘é{ﬁﬂ e,
Mar ks ehulﬂ&bhmﬁa%%%d B RLRCHAR: 96l Qath®:- 783 that describes affinity
mat uration By variabl e heavy chain (VH) and vari %bl e light chai ngé%L) .
S es IS
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Shier etal, 1995, Gene 169:147-155; Yelton et al, 15919_5, J. | nmﬁngl .
155: 199 parza0uatibodn sieishsloesngr posgeypiose altpratiqnid)| Prefeme apfnymasuigd antibadig il s et

al, 199g,, Jnannl\%dlar?rg en2AGnED aBAfies foPthe S 3TRhtRen. ARffindY afatusdd aatibddeedy” 1s an
ant i body {hat bi nds

and activates an anti gign, such as gr&ce%g@.7
Gener al ipyodugaddis fnayn proeddys | 26 oapramPlel Mytka el dnEo2ddRteetoRgy 1oty i 1 1 be
at l easty HQSLH%&B?EHMEJ/ Mlaﬁi‘afﬁ'oh By v&ﬁﬂ@ hEERY ch8n PRl valdble lipuedhaint(®L) vel y
simlar) to that of a native agonist |ligand of the rece 30 ody

. . e B
f r agfrentdemaipshipiling e Rardoy mutpgspesissh COR anf/or Fraeyork rreidpesds desqiher & BA%%hor t i on

retains eﬁ%f. \RASH,ONEy. 220G STRYSA 91:8800-380SIShMr eAdll 1996f GElra 6bunT130Nsltcror mal |y
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w'th that portion when present in _an intact g&i‘%f% /. (ﬁn
ant i bodye? #k.489%ehtmerneln b5 199ERe Ry lnpiP sk Iyrmigieh 1P 1%?“{ on of the
const antyyfgeH 1 t1@oP el Mok BHiiMRERIALIDbr cRImPRII ti meri zation) of heavy chains
t hat have reduced disul fide |inkage capability, for exanple where I%it) | eas

t
one of the hiAgeseyseaibedy’ ingt 3Ebedy thay by e Etvaien PR AsER YA 4T RIS ul £ i de

| i nkage ée%e@il}t, %c@ﬂo@a%tidﬁ§)_ﬁ chgasitl oy fiRiaBonidt AnGHdEy RiTkKec NSt tgnalaativaly sintitacly
fragment conprises an anti iga%n bi' ndi n? site or vari abk.ewgo i ns otf t he
i ntact dnrd meydy easeatially qeantigatiyely similar TRt of @ypaivg aggu g iOEgﬁ R anot her

enbodi nent,  aR yaidy BRgedts agiBAle onfyQr potxanp keinebentibatly, wharpthicpesion he Fc
region, retains at | east one of the bial ogical functions. {%grntglly o
associ atrel@inapilens me. god ey gFLaR MRRR Aok hedindhignsagrmally 230Ciaied PIB R P, as
FCRnl bi Weﬂ%_reseg@{ni atﬁci?t\ictQﬁﬂiﬁod&.i&rﬁnvmﬂ&myﬁﬂkin@iﬂ,of ﬁ_@@eb dﬁtlm&ﬁdy@ﬂmf)ﬁs&dz/smiﬁciept

conpl enent bi ndi n or exanple, where the antibo as, a cosyl.ation
pr rprziol e Rﬁ’é@f@%ﬁlﬁygﬁséﬂm ’5&558@‘%}%‘5 fligirigitiog EW@%WE%WE 8%51}?a¥>9°*‘é‘%5§n%ﬁ TRLC of
anlt i bO?yre(fiJc@mﬁd mclﬁa ﬂﬂksgewfaga_bhitﬁ Q&_rex@déﬁlé b,ﬁfiie aslaags?ﬂa@r ﬂre(hh_@'g ny(/jsaail:eis bordlly

mol ecul es; and nul tispecific antjbodies fo oy ant i-bo r ts.
"Ant i bod}}YQi‘@ﬁé‘h’é}@ﬁ‘ﬂ’e%’g Icpalﬂﬂ’d?lgfl‘élﬂ’?‘et‘iﬁt 1B Wg&%mﬂgﬁ?ﬂﬁ onér/eenflabé) r %@g{?a

cel | - medizafgebay @ashif Bor'hﬁfiﬁs\éé'lzhféﬁtigwrbaﬂﬁfgi sktk or eyt daansadltlesnthdtantibestpr ess
FcRs (such as Natural Killer gItNK% ells, ngﬁ%&o%i | s t.@r&dfrgar%n qgragefs)

r ecogni Z8di FripiBNihe By (o RindAqtigen dp 2pqther emRAIIRTASLEFHURIY JRBULE ysi s of
t he gsar gghmpR bhe thi¥NosBlites thelHa@e gl Feting a€bdt ond dinhertelbgital figichdEGpmelpr ess

oLy FogR wor R FONoCyL £ SXLEeS, FaS oA as KBS G ddivodioR

half life modulation, ADCC function, and/or complement binding (for example, where the antibody

has a glycosylation profile necessary for ADCC function or complement binding). Examples of

antibody fragments include linear antibodies; single-chain antibody molecules; and multispecific
30  antibodies formed from antibody fragments.

“Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a cell-mediated
reaction in which nonspecific cytotoxic cells that express FcRs (such as Natural Killer (NK) cells,
neutrophils, and macrophéges) recognize bound antibody on a target cell and subsequently cause
lysis of the target cell. NK cells, the primary cells for mediating ADCC, express only FcyRIlI,

35  whereas monocytes express FcyRI, FcyRIL, and FcyRIIL. FcR expression on hematopoietic cells is

summarized in Table 3 on page 464 of Ravetch et al., 1991, Annu. Rev. Immunol 9:457-92. To
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summari zed in Table 3 on page 464 of Ravetch et al, 1991, Annu. Rev.

I mmunol 9:457-92. Toassess ADCC activity of a nolecule of interest, an in
vitro ADGEoas&apssach as that described in US Patent NoPCHUS@SBBR2SDr
5,821,337 may be perforned. Useful effector cells for such assays include
peri pheral bl ood nononuclear cells (PBMC) and Natural Killer (NK) cells.

Al t er nagdove b o@ictdftirbinllelor iftdiE aa ¢t Jiid WO astdyBudtn Gaudacritfed imUBT est
may be assessed in vivo, for exanple, in a irf'%nl m)getl such as.tkllaal

di scl osBafentANoch yoRI62eF 5,§¥1,,331799@,bem<5&§“t€655&§e@§. BHY Bhplor W assays include
ranti boﬁéﬁﬂh%}m&m{)&ﬁhﬁleﬁfﬁdﬁtlﬁé‘M@pﬁﬁmam KallTONET edile. Minredivelpndai nes at

| east one bi ndi Ir‘l&)dorra_i_n of an anti deyB%as herein defjned) w tlh at | east
one i medvirinrils ADQGastider af isamelpeula ot iRy may B¢ PR lE%’é?rg? aryrpie ma

ant i body:i IPHORACLRE S Har SREREL IS CRIEs 4:DE, 100S Paoid (US AGDR6320636c i ner as

descri bed in Berg et al, 1991, PNAS (USA) 88:4723-and Champw et aId

| nmunol . 153AsZegibodnimmaneesihariy Heimgis exEisesamRlede Whifhoofgs g least one
non- mal bﬁ?ﬁgﬁoﬂhiﬁ SRSENRBodY I(RHHEK dedinb® v af e bR ehnilinb A6 @28 ginBSin an
individual™s own tissues. The autoi mune di seases descrl,gegggeir(gl n

speci f i 8ad applieatienu dacriry grishedy-gpmenaadhssia (RImsTs dEASOBFCIEB YT Fdns,

parti Pul:@ﬁley ﬁé%%hb&'imergeﬁcﬁ.l, h9dlyﬁm9[gs_A) 8S U B dnnmaebl asdl, codsenken a (ALL),
chronic Tynp OCétl c leukema (CLL), iry cell |eukem a, and chronic
nmyell®bl &emivew!|168%e68 a. Exanpl es of autoi mune di seases or disorders

i nclude, but sar€,dMmink BstRE" 4sQxsed HRfdiRNABbOMYIIFRANIRER Sr Sibktlerasising from
i nfl ammat ory skin di seases including psoriasis and der(ﬁmti ti é.for exanpl e,

at opi ¢ ded ditecied pgainst aindigidpal’ sopndisge r g @ W%@e&lﬁgﬁe§,es?rg’§‘f)g?{ '8s

associ atsd;itiiifledcRifil ANTRLRCY chewBhs HetRa&Roh&HER, Rsti@aahadudiisieade and

ul cerative colitis); respiratory distress syndr omﬁ&hpcl.u&t@g lixdul t

r espi r atymshomrsacrie dgnphohiastis fakerpiribalL), E]lé?%ig’i“tpﬁ‘gfyu st (G Haoestal i ti s:

uvehti s jeukQhial dndichhe FELIdbRARANKEiaS Ex@hpley FlabtoiRfctetdisenRss Gddbrdas eczena
and asthma and ot her conditions invol vi ng infiltration %{ T cells

| nd

chr oni ¢ inchide e apyinpited o Hdlemmannessreues syber flapapiepcineseae S e
def i Ci eneyiasis hstumhRind (f6F dxafple] Sopi6 HEBITHSY; sh4ikihi s@érpldneamidasia®sisSLE) ;
di abetes nellitus. (te. g. .Type | di abetes | 1 tgis or, .nsul i ldegtendent
di abet egespRISES aspagya edrm‘lht“i‘f}vﬂ“é“aé‘?fb’ Spyeljdseaspt A ard- e A1%7SE AR WSS mmune
t hyroi dichji); r8dpl:8o8 dst8REPRRGhO @ dirtg Bult Bhfifgen dsusy nadome; ARDSENI | e onset
di abetes; and i nmmune responses assoc'bat_eﬁ? W tlh cut e and deéiggn%% ch
hy p@P's e HETHRALGHREHREHE SOERIPSHHEBR] F08ES: § Ble‘ﬁcr‘&?ﬁ’ﬂﬁ’&c L CYPIEEPTY Found in
t uber culeeging,and _@gﬂ@r?d;a\%g SihSs com@ﬂéiyﬁmasdu)ahgigfimaamuéfom&nle sﬂd&hmn}zt iutﬁamndtmwi S;

erni ci ous anem a iison's disease).; . diseases inyolvin eu e
8 i apededfsPOnsES ﬁEhP‘é’FCk‘ﬁ‘éSWB’HE"%V@@E‘???%éﬁ%‘)‘elﬂcﬁfrﬁ%‘t’ﬁ?ﬁoﬂ%?&)}“%?’g’%srt%rél? ?u%rxrél tiple
Or gan i Riihdma8BESRR diab&eshillitng (g @Wped d{dbeies meliling or sitlindepenti¢nyiliabdest o
cryogl obinem a or Coonbs posi ‘éd,ve nenm a) . ; ‘;%a}ﬁt h%qi an r%vi S;
ant i gen-f%ﬁlr‘t‘tisbdﬂklt@%?ﬂﬂr%}@’ﬁw AU L ELL UMY Y GG UiBar  basenent
g? npsan %nﬁ@pﬁnﬁaﬁ%hg@m drgﬁﬁ(@%@mﬁbm@ Ij6vesiye e diabeted; bt igir@nﬂﬁe[ﬁn‘sds%so@aad ﬁ_s '

i sease; Lanbert- Eaton nyastheni c syndrone;, .pe o] ; i gus;
A of U EF JBHGIEES ROPITHIOLY TROERPY St S Abs L Igpltpr s S ARER . ©
Behcet dj, afe&8losigisabdidkR] pol@hfoettis} dramulontirosis end caspiliix; peejeinuk taegyia | gA

nephr Opa{kggi’sonl’sg (Ii\i/lsease); diseases involving leukocyte diapedesis; central nervous system (CNS)

1994,

inflammatory disorder; multiple organ injury syndrome; hemolytic anemia (including, but not

30  limited to cryoglobinemia or Coombs positive anemia) ; myasthenia gravis; antigen-antibody
complex mediated diseases; anti-glomerular basement membrane disease; antiphospholipid
syndrome; allergic neuritis; Graves’ disease; Lambert-Eaton myasthenic syndrome; pemphigoid
bullous; pemphigus; autoimmune polyendocrinopathies; Reiter’s disease; stiff-man syndrome;
Behcet disease; giant cell arteritis; immune complex nephritis; IgA nephropathy; IgM

35  polyneuropathies; immune thrombocytopenic purpura (ITP) or autoimmune thrombocytopenia etc.
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pol yneur opat hi es; i mmune thronbocytopenic purpura (1 TP) or autoi nmune

t hrombocyt openia etc. A "biologically active" or "functional" inmunogl obulin
is one capabkh@/mgosexerting one or nore of its natural a®CITMiSLESH3i281
structural, regulatory, biochem cal or biophysical events. For exanple, a
biologically active antibody nmay have the ability to specifically bind an

antigen and A“&of%&;@&i i P Y SluhGibhar Oi"rnrﬁln'foglbblﬁmﬁﬁd)ﬂeléh@blecljf exopfirgcut ar event
such as signaling transduction or enzymatic activity bi ol o%jocal ly active

ant i bodyoreeef itahasalisbeékes| gawalraézé@g%?rvd%méfﬂm%&a@éE’@B‘?yélﬂa]oerve‘&% Hs an
agoni st )&g‘l iebQBHXtogI@gr a%ﬁ%ﬁhbécfyha?fha@hé’-ﬁﬁlh@@@é{)e&ﬁcaﬁy ®frld 20Afieh ariahe of its

nat ur al Ivitie pends on Several factors, includin rogrer fol.di ng and
assenbl Ennd\rhg g cljsisioy pisp e icelllasionmpleculargiveit sieg 25 pignaling Vansétpﬁg? Pmafers to

the tr [NV 8idlind ot REiGE b 8Sephe biees ad S| ngl e
bin ng%;?w Rﬁmowé&a eé(g:ggw&ﬁib?@{r? an ;bntl blgdy) anoi its bi ﬁdl n? d%g

(e.g., agonmhantigedy. dhe RPP%PﬂIWélf é@@@b?dy tpEETRITEiCR MO A fts Aatigl Ayt | ts
par tner Y. cap | H80¢ rlﬁélﬁ&fﬁ)o/ﬁe‘?Wkﬁ{%éeﬂ{deagse%l}l&@hecbo%%id@&hm const ant ( Kd) .

Affinity can be nea common net hods known in the art, including
t hose descrl b%lddlhzeafémhy" gepsrallyfreferite he snensthalitesumiteiy A RPRgEcY or FcRn

receptor) (Pétv@e@ﬁl Elﬁéﬁ? bfn(amg 's@é&%'rﬁél@cufee@g' hYanti¥6iB) @aSitshi@ingdafheni ty

ant i bodi'€s anti gen Rn receptor) nore tightly and renrgj n._bound

| ontfer . (g dolaotden nchlhlﬁ:Wbm)y Top atfpity afra mglerlsX fOfé‘ﬂP?fHBﬂ}f cpr el Pt

| nhi bi t ?ep?e[ser[t&iqg/ Qbagtgﬁ'cgﬁgtan@ﬁéd) VAHMIIT.?fC&I{ %@a@ﬁrb@@%dﬁndﬁl méods Such
bl ocki ng©can oc y any neans, for exanp interferi n’%‘é"%fﬁ | i gand

bi ndi ngkaowit lheheraetc@phl@pg thoéfb‘éﬁ&r@?d keseipl E&Wﬁg}nﬁﬁﬁ‘i‘t@ﬁd‘e% Ripdat

activity. toi wteédcrl}péfd"f&dl% ARSRilGERAY, Qiihetedds Righ-8GRARY Htib6ABPbiRKarAie (OF
phosphory tiron of tyrosine kinase residue(s) in or by the receptor. For

exanpl e FcRBmreFentRUBoa figkilorrid semahbqupé iRPEs nds FcgREDB and i nhibits the

abi 1155t y of | Q\Gbﬁoglqﬁgnﬂug&%% LB 38528 aritiBBdyk bihd Bat i3 @r &Hﬁ&@b@roglrcas ponse.
Preferred bl ockin nti bodi es or antagoni st anti bodi es substant |rg or

conpl et @ttyvmy fithh mtlg@mé biside | SHsh BloFking ¢an\poeuy by A Heans, for yample-Hy ot

‘cancer Vil@ln an§ glﬂ&:lﬁ% Qe re[:t%;t&r redeBtoP Eorifi&EotRRioh NerofhyBihak agivitgbf £ondi t i on
in manma

ypi cal | characterj zed b nregul ated cel |l growt h.
Exanpl e§yr9$m€tlﬂvﬁ§@fec¢9tfé |1rua1&ecmr caipler gd/ Crfuph*PStPé‘a”Y‘F‘cbO“ Og Byresimedigse fegﬂ‘b%
bl ast ong, or':‘@r tﬁ@ﬁ?@pto@ Nyl eﬁz‘rﬂ’ﬁﬁéﬂ aft Fcﬁ@lfﬁad@@bhﬂsﬁdﬂhl@d’dy @iﬁaﬁB&y@ﬂK}fnd $nhitits danc e rs
i ncl ude squanous cell cancer, snmall-cell Iun canc n%?kP%££¥ ceII | ung

cander, ahiishdde’ i WYBHBM*%@WL’J‘H’&”“WG § é‘?ré‘?sﬂ?f% g, cancer

of the I%ﬁﬁls&dfé@@%agbﬁa%ﬁ?&ﬂiels WbAntRAH GEEamIALY mibittiestiblogibal eetivite of the
pancreatlc cancer, g i obl ast oma, cervical cancer, ovarian cancer, |iver

cancer, aptigeder cancer, hepatonmm, breast cancer, colon cancer, coI orect al
cancer, endonrgf fd-a « @bkt BII“BRCGAIST kT8 or d?eac’crlb\dﬂfe)phgdnﬂﬁgicataamhtmona ki dney

cancer, liver cancer, prostate cancer oid ca
he pat i ¢ reamredlndaas tycH NRpTasigEzed %%‘ge%\aat‘?fie‘ﬁﬁ gﬁ%a{’] ﬁ%@?pieﬁﬁé Cerfﬁﬂﬁ%gm
IZB’er e nA@ Nk PE @scitoRfalynipRordd) biabiogih Garcbia, whd thkemipdvibiegartohlat he heavy

andfor 119t chal e et denty cal uLh,or, hoTRlROHS, { 0nSe' A RRRRR L ohe

cancer, adenocarcinoma of the lung, squamous carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal
30 cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney cancer, liver cancer,
prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, and various types of head and
neck cancer.
The term "chimeric" antibodies refer to antibodies in which a portion of the heavy and/or
light chain is identical with or homologous to corresponding sequences in antibodies derived from a
35  particular species or belonging to a particular antibody class or subclass, while the remainder of the

chain(s) is identical with or homologous to corresponding sequences in antibodies derived from
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particul ar species or belonging to a particular antibody class or subcl ass,
whil e the remai nder of the chain(s) is identical with or honol ogous to
corr espomaiprgoéaeepsences i n anti bodi es derived fronanot hecTase@sas128r

bel ongi ng to anot her anti body class or subclass, as well as fragnents of
such anti bodies, so long as they exhibit the desired biological activity

(See, f 6 oPfubc1afDasNXIINds Sragmedtsalf such1984,
Pr ocC. I@Bﬁhgkiga%g%bgp@m %Bgdfﬁeéggllbog}égés) ? AscusegéljS hergl ngmgg BT‘Z:;} SSsi ons

"cel | , "antibwslids, foi lpveg; as they@xhibiethp desired biekeics] reli iy ddes: Frr g¥amin d all
such dez?él%’}g% cﬁé{ohﬁ‘g}ﬁ Hde, Ms@%@yNatT%%d Sehersnos8ses1 fegss)sf or mant s and

"transfdrng I ncl ude the primary supject cell and cyltures derived
t her ef r om wi Ahiered hereigathelexpessiense collintselt linss” andgprduitare” pre uged 51 5o under st ood

that al |, RE RSB Ahdk | Brds, the'wBIA- @b ehis” B t o
deIr era Pc'h%%%l na earutrgg%lt rrug{yéttltlc;ns I\%ﬂ%gé\bt rcS) eny that have the sanme

f unct i ofwansforpied|caldy” mhudathe ipinpyy spljed eolkaag éEllt‘F%ﬁr ei"ﬁed( therefgem Withoyf Fapar .
transf 0{0 g n #)elr oﬂr skAC lIHg edo uﬁNéFs{o%d eHasdil ﬂ?@éengl %ﬁ& QBtaJe'deaﬁel@ [d%nthd’zil mnded, it

wil | ear romt e context. The expression "control q[ ences" refers
to DNA ENqLcemtcasdlwéc delibaaip OrmadYeﬁénté&W@%ll\éWa@fpr%ﬁnHB@rhﬂﬂ ¥™ked codi ng

sequen Ci%n tonr B Q%L glcgl"gcﬁ\'}ltytl? Sre AEIRR instﬂa origﬂ?allc} @RhFEHne8 BSILLNREEdSdN AV head €

Sui table or prokaryotes or exanple, include a pronoter, optionally an
opet@t odlstgeqdﬂ@mo@onaﬁd intendedcs govibbe Brardiomghesantext Eukar yot i ¢ cel I's are known

to utilize p? ﬁon ‘RO tﬁ%ﬂéﬂc@é"t&@rs@mﬁlsﬁuem n€RBANGEI s exPresdbsor der "
is any condition't hat woul d benefit fromtreatment with a thergsptﬁutlc

ant i bodyf anTperebliy fiokaddeding fpaaence inarRartigelat hosirrayysie r Bespnigl SAERES PHEUdi ng
those Palfkag ﬁ&ﬂémgsgp%rtemme iR o %‘f&l@t&%ﬁeniﬂb%wse(ﬁ@n@h&@ sor der

i n ques enbodi nent isorder is cancer or an o1 nmg

di seaseribospme binting it | Hukaryotifills qdie kﬁ‘%"“d‘é?‘iﬂf’?éd’“ﬁ’éortg? ri"’]é@ Hétfonrségélfié f a
trarp§rre rahe pol ypeptlde such as an FcR, that is external to a cell. The
terinms "FC recept or" or "FcR' are used to describe a e)ga[etgt or that lé(bnds to

the Fc regi oA ‘disowiar”ananylserfijiontha wepldpenefi éﬁoméﬁaﬁ"‘fmaw PSR EGAERRY human
FCR Mg, O Yflpdeferpl Alih&He E&Bdé@o&%astemau&h@d@s@@tﬁog@oamndmms Whachganmma

recept or I nc es receptors of the_ FcgRl C

subcl as sr@shqusn meu@nnn@al t9l theqliprdsy 3 quepica- Brmleﬂftb@ihﬁgflﬁ e Fg?"fgﬁ i ‘%8&“%?
these recERIAMS distdsber FCRs, including those to be identified in the
future, are enconpassed by th term"FcR' herein._The term al SB@!FPQI%IFudes

t he2feonat al Andepaceliular forgin” lsﬁé@nefiélerF‘éé‘f)@ﬁfs‘ie%‘P’é of ?)Vanflﬁ‘émtfr?rgr?g
mat er naklfchgﬁnf:ékttﬁ&%se%ﬂﬂat(@%ﬁl CGuyer et al, 1976, . Inmunol. 117:587 and

Ki m et | munol . 24: 249) Thetem Fc re ed.to
define a C t &hericras “Hedgfepiar oF “%”laﬁﬂ??ﬂfﬁldB%H § PTCHERRR Igaéﬁlgiisﬁoaifﬁ rﬁ%fgn

regi on” (FRY.REod, MAL bNRIEEHMERGS e se@Bh@Mulkn AcR. aMoﬁabtzerJ-%(prerfagadd%R if\l t hough
t he boundaries of the Fc region of an | mrunogl obulin h
Vary. T oo ostaniskn ey dhERHRRECIE 1 HOS A et Heb el P o
fro gsan Fa'yrﬂlﬂ ub%(l\’elsges, 1ﬁaﬁﬂﬁéeallgf1c PRk hﬁlﬁltg%%?\%ﬁ/ QlicddrtOMs of these receptors.
Other FcRs, including those to be identified in the future, are encompassed by the term “FcR”
herein. The term also includes the neonatal receptor, FcRn, that is responsible for the transfer of
maternal IgGs to the fetus (See Guyer et al., 1976, J. Immunol. 117:587 and Kim et al.,1994, J.
Immunol. 24:249).
30 The term “Fc region” is used to define a C-terminal region of an immunoglobulin heavy
chain. The “Fc region” may be a native sequence Fc region or a variant Fc region. Although the
boundaries of the Fc region of an immunoglobulin heavy chain might vary, the human IgG heavy
chain Fc region is usually defined to stretch from an amino acid residue at position Cys226 or from
Pro230, to the carboxyl-terminus thereof. The Fc region of an immunoglobulin generally comprises
35  two constant domains, CH2 and CH3, as shown in Figure 1. A “functional Fc region” possesses an

“effector function” of a native sequence Fc region. Exemplary “effector functions” include Clq
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Pro230, to the carboxyl-term nus thereof. The Fc region of an

i mmunogl obulin generally conprises two constant domains, CH2 and CH3, as
shown i n WoQuoe28956A "functional Fc region" possesses aRCTaAfSb@ssrsi
function” of a native sequence Fc region. Exenplary "effector functions”

i ncl ude Cl gbi ndi ng; conpl ement dependent cytotoxicity; Fc receptor binding;

ant | body AGRENARAnefiebdial AL EREY: %Qe&hﬁbxt indiADGRoaplgeRmyt @5i 5, _down

regul ation surface receptors (e.g. cel receptor; BCR)B pd t he
li ke. Summaeﬂfcmmmmt}f M@)@n@gg»‘émﬁedw r?%@ﬁ‘ﬁ"? af CteHéurﬁ?ée FeSERR (4% Bgll

conbi ned, w Bxh BERD AR i SR Brtdefor chﬁ‘c;hs %Qﬁérzh@quuif@-fﬂe@@ k&ichapBE Bombaed can

be assesse]%f ausing various assays as, for exanp t hose dj scl osed herein. A
"native \xsibqwardue dpmaindeg-on an@@ﬁm&f@b@ dawa’&hfl}ﬁ’(?alaéﬁ gisesteq HeRg ¥ YR#tPeal to

the am 19 1§% n@g %@Q& c10ded ﬁergﬁ KeghRR sERUAD FcRedRAl BBprishidd aansSRgIIence

human FE> reg i 0 own in gure 3 and include a native sequence human
| 9@  Fc sequgneo mde(ﬂmahto tl'ﬁe amigo #ﬁclqlﬁeHmlW‘é@)FC rpgien fpandsis gearecNahiG e 1§ Fc

regi on; h&f%%ﬁ ¥& reg %]i%%wg %@u& 9 f%gluaceghé?ﬂe séﬁﬁglc@ﬁi}rhéﬁq%§? e ed3fel (Ih:iﬂnan

lg&A Fc as naturally occurring variants thereof. A "variant
Fc regi wnandoooﬂmyps@swam srianoe kisiad Ig@bﬁmﬁ@é@nmﬂa’fe gevenesy ungp 6%&%1’%5%1?%

sequence E natlvg géq YT %ég EQ Ielgi%h ab 8% Ls &Hﬁally%ld?@ngaﬁhgntmieﬁf gation" as

herein &&%iHhe e varia egi on can havé at |east one amno acid
sub40i t virent Bongen” @dmposeaamammvém@ eaguense ehadiffers FPE R 1R VR SAHRES FedegidRyi on of

a parent, ganue l?)f)%Yeastac{ﬁg 4o Q§¥ ﬁodlﬁlg‘{tloﬁ’xgsrﬂ&e% ddhQINTRB QianPREreb@Bn 80Ut t en

am no aCIy substitutions, rom about one to about five am no _acid
subst i t Ubiomdeaitonaamian keé sehstfuéncempercd By B votedieics Froegen Peigiticor t he

parent apt I 2yt e SRS AL) fRASDES Sndio ab&A N AREYHcidB0%
i denti tqewfﬁqﬁ)mﬁg{]ﬁ%ﬁé&geﬁ@éﬁ gla\lr:ecg}rregl on and/ or V\nnthaan Fél regi oln of a

par ent anbstibtidys, orfrran syt dneveabent five AFEnoAsE RUbLHBIOPYB ANRENP SEHERECt h, or

havgsat |g i regidh’ € ¢ SdnBan &k biffeas aLUdhteSS
ot naPw JEASRLRARLE, %fbéfc}é?l%%?%ﬁ%ﬁﬁ%‘ibﬁ@p?h%f’?dmg e Ry e (H}%pe i de

encoded 895 i helt}h\wﬂamnaﬂ@gmwﬁlcg@%@g@ﬁénd/?frﬂélF feamtof aé’a'ﬁB‘t
FCgRIT Al g&ﬁl%t ﬁ\-?ut 96%Cidéh|uly€dlér&m&1a[>f Rt §t1&a{aearbeﬁtf95%ﬁb@1tlﬁuﬂaﬁwiﬁcgl?l | A is

an "acti V tl ng contal'ns an I mmnor ecept or terSI ne- based

activation mifheftelml ‘IFNWIA”ndeS@y@@mlﬁsml@;at%f?ﬁifhtoﬁ%@?‘bw If{BUERRE AW of er r ed
human Fc YR e N 2la SEQID
NO 9 or p&ﬁp@?t}dg e'\‘/cgr th:e lfu%arnggmg%@&gli ﬁ‘gﬂ§| ’ tgglgpondéft 8((:Flﬁ ) and | ow
reﬁmndeﬂcy(zu@d aainghw car;aafsltmm Tl’(eePlllﬁma‘n FchEAﬁseanﬁ‘aétﬁ@thj FER andgpiniaing an
ot herw se 1 ndicate refers to 0 i FcRI I B
gene, an@RHRIREREIS YIgsiRe- qa§edr?8?vaﬁ?'ﬁl?1?%fg?fmgj§c gcng ?gﬁg E ig-ip(aﬁgé& Fﬁiéhéa %I B3,
and al | ehé péftb@RingantHREREA TS hulias FERIBA Bedmatisig gt drihd mmaqaqnmﬂsm g" FcR
recept or thgt contai ns an |f X unor teor (19113 nnffi'1 ba%eedcmld rg!;ﬁ %l?gg not i f
(1 TIM (N9 2Nk yaniants dagrenfsipcludia #ireshop AR Fegponds! ) in a
((:%t Ic:)pl gﬁg}égmg@lg@%m }QIh?rBiO]Eh ‘II:'heRflrgf irred humatnhchRI IBis human chRHBfZ

u or Fc uFcg e ence o
SEQ2D NO 10Thed?rm%EQ(H@ nepless fthefﬁ”ésfﬁé‘%}f%‘?ﬁefe%fs ‘é?ﬁd’agP?PglfiF 8“‘%9% gtg‘%
t her eof . gﬁgeq 43 LB haaRduB2 raeaHE iR d &, FESIH1 RYREBE FQRIBS, ahdalRlid 9

u

am no aci e insertion in the Cﬁ/to pl asm ¢ domai n of
variants thereof. The preferred FcyRIIB is an “inhibiting” FcR receptor that contains an

immunoreceptor tyrosine-based inhibition motif (TTIM) (V. /LxYxxL/V)(Sathish, et al., 2001, J.

Immunol. 166, 1763) in a cytoplasmic domain thereof. The preferred human FeyRIIB is human

30  FcyRIB2 (huFcyRIB2) or FeyRIBI (huFcyRIB1) having the amino acid sequence of SEQ ID
NO:10, or SEQ ID NO:11, respectively, and allelic variants thereof. The FcyRIIB1 and B2
sequences differ from each other in a 19 amino acid sequence insertion in the cytoplasmic domain of

FcyRIIB1, LPGYPECREMGETLPEKPA (SEQ ID NO:29).

An “FcR dependent condition” as used herein includes type II inflammation, IgE-mediated

35  allergy, asthma, anaphylaxis, autoimmune disease, IgG-mediated cytotoxicity, or a rash.
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FcgRI 1Bl , LPGYPECREMGETLPEKPA (SEQ I D NG 29). An "FcR dependent condition”
as used herein includes type |l inflamuation, I|gE-nediated allergy, asthns,
?naphyl axwe,2oeupessinune di sease, |1gG nmedi ated cyt ot oxi ciPCY/Uses0sa32ash. A

hi nge region,” and variations thereof, as used herein, includes the

rrFani Egggnown in the art, which is illustrated in, for exanple, Janeway et
al ., il @ gm;ég PksRas
El sevi er Sci m%git égln %&Vaﬁgﬁm}s %agg%? g%%lgﬁnm@%t%% Ig‘ér&gltnel n Sc?éhr?ce

6: 407- 428 whidbriphiugtyascdgt. ot 0P, Tageway evikn 6199, g diologip Grelamumgysysiem

" Homol ogy, g o %b Hc?sg BSvkls 181%5 Eﬁlml\?iggthcéti BRINHHES, 19971 MBredBLiaRcaci d
sequence varian are | dentical after ali gn t he sequences and
i nt r odu6#H4 e pemphfeynecbsi9AT.Y; Innmnak Methgds. 20el %ag)?num percent honol ogy.
Vet hg ds and Cﬁ?rﬁ&%%[ 1956%5%1}%&06‘1@%6 @flrésglﬂ&elﬂttheaefnﬁn&\@dld seﬁﬁh‘ﬁ&ﬂ"vahﬁhtttllft@ art.

uch conpute rogramis aut hored by Genentech, Inc., and

IA:& I ﬁd w;aﬂelnddu%gd ezlﬁg@(ahgmmgtm $equences amheitlmmr@cgam Hineees@pp e IchKte ¥ fice,

shi ngt on 5 I

"y ecorrbfnﬁﬁmtunh%rcien “n“"?(ﬁb, Dggéﬁlggsg %grrn &&%ﬁg@%ﬁg t@% mégr%gﬁttar&ﬁg% mﬁgv? Peen
getnet :j C elayt. ﬂn; euobcpmpiter psogram it Az 2, lsethered bpedencniesh. INye- and Bedwith ger
i ntrodugtion i I SOsYTRh | asm d
or vect ?c.umlefltal lalt%xl%gggﬁggeﬁ ;E? {))%[%deﬁg%& s\ﬁ%}ﬁm ?nt?s@z(r)%gl nt endeli;jka'i1 ?) Pef er
not 106nl y921o the particul ar subject cell but to the progeny of such a cell.

Because cert g, n i f| Gt to?nx%c f 34 cel1®, a%%&ﬁ?eqélﬂgefgﬁ'ﬁﬁi &l gasdue to
either nmutation or énvironnenta uences, such geny may not, in fact,

be i denbeaaendtaliyvatepdr @ritcapaild of bbmg geneécaﬁl/ pitgred, g I“Ui BPUGR Pﬁrﬁ“r‘?"?g‘?éo%c ope of
the term 1t1119c§60t186 s&nch 28 rééla_)ﬂ%sjﬂﬁ h%krﬂld or VLR NI %Ju%@&fnd&@ﬂob@that%ﬁ&l tbignskocyt es

1
t hat exﬁoéss one erformeffector functions. Preferably,
the cel & 1mmpﬂeé$(sreéar nbtealytto ﬁ@@ﬂltmmlafaﬁﬂhle@é‘ﬂﬂéﬂfﬁq thppreefE st oPlinderss

Exanpl es of, Rg?ﬁgat ()E%lkx/%?(y&ﬁﬁng edi(ﬁ% AL Rl RoAAE tb QRGBS dr BiGioamekthiood

nononucl éar nat ur a l'er (NK) cells, nonocytes, c%/‘t otoxic T

cel l's, anfdlemsl,tsudmrpgegy may nt. P Memqué@ nagenp el But greestill inclug

effector
th £ l{}phbgg Pledslihed@ native source, for exarrpl e, from
bI ood or %@!&0 eri phera%; Fo%ed m)rlllonucl ear cells) as descrj bed her ei n.

"Humani zed" fbiumen offectns aellstiPaeukecyes dihenpress onneY Moy FasenbRTErRE ciireler
chi meri Cfur%ﬂ%ﬁsb S’ﬁbl% had ceﬁ?%?és;@at%a@t‘ FERRTISAE BaRse ABCC ¢fedrr@imiaon- human

i nmunogl o part, humani zed anti bodjes are

i Tm2Rog|Exbuplensf uman ﬂﬁp}k@mes @ﬁt nesbaig DK ipghdeperipherd hlogd F’PB%“geaﬁﬁggr vari abl e

regi on oS Jafch RIRPENIBEIY, SBhRGRE Dok Sl @HESnd h&iRophiRyPigy RENICaki e
regi on 3% M@Z 5 uman s&\g?lcess( o%gr g?t |t0bo sunh as ?rl;ubs/? ratg éabblt or
Oé p

nonhumaiNk Wlh@zt?l@g h@ﬁﬂﬁé Thi effersay CP‘é?d“@’ﬁ@dio%ait@l ff‘}?n 2 BIVE SPYSF &Pty. In

SONe | “Soﬁ%%??lawﬁé (ﬁé@ﬂ&%é&drn?&bﬂme@ﬁ%hs)ra@&ésdﬁ&a nedeirt. he  huran
i munogl obul'in are replaced by correspondi ng non- hqgan resj.dues

Furt her nor e, ‘Hwranizeddommstof BeRdiusan ey xgR]sy INUENe RHRPGISS 21 (ATt aémh%cpesf ound
In the gl tﬁﬂ'ﬁnﬁmal RO cerib &l 4 nélORHan i’rﬁﬁlllllﬂ%mbuhﬂ- hﬁ&%enﬂﬁl partcat i ons are

made to furt refine antibody performance. In
humamzed antibodies are human immunoglobulins (recipient anti o£/) n Wthh residues from a
hypervariable region of the recipient are replaced by residues from a hypervariable region of a non-
human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate having the desired
specificity, affinity, and capacity. In some instances, Fv framework region (FR) residues of the

30 human immunoglobulin are replaced by corresponding non-human residues. Furthermore,

humanized antibodies may comprise residues that are not found in the recipient antibody or in the
donor antibody. These modifications are made to further refine antibody performance. In general,
the humanized antibody will comprise substantially all of at least one, and typically two, variable
domains, in which all or substantially all of the hypervariable loops correspond to those of anon-

35  human immunoglobulin and all or substantially all of the FR regions are those of a human

immunoglobulin sequence. The humanized antibody optionally also will comprise at least a portion
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t he humani zed anti body will conprise substantially all of at |east one, and
typically two, variable donmains, in which all or substantially all of the
hyper var iwbl2eodaegss correspond to those of a nonhuman i mowrusgéoshosi2sn and
all or substantially all of the FR regions are those of a human

i mmunogl obul i n sequence. The humani zed anti body optionally also wl|

i o c |a 0 e
S A bR ob i Olnlla tOfiorARe) BFDO0H QY ki ARSHALIORRG! Or fifte,

typi cal n i nmuno For further det Jones
etai, I\laitulsesesmemziﬂ%ul(eﬁ986%2*5g%(é%&§h§ﬁ¢?h@ﬁ% et abya\agire 3 é%i%%? @@é) (1988) ;

and Presta, . QJE . @)Snﬁ&rﬂz%ﬁzs&g%(l%ﬁg?’ 596 (1992). A "human antibody" is
an antl%o y ssesses an am no acid sequence correspondi ng; %io t hat of

an anti body {Ar"bman@dtlbgd%wmﬁmboéh@ﬁmosﬂ‘?&@ HEEMN RS e Ry "¢ He
tecl*gn quef crf ageXC @d@‘ d&&! 2 BthdnRAG b Eshs BbeiGhAR @€nd 18y Qf the tdIRhiGuedebd I’ll tion

speci fica mani zed anti body that_ conprjises non-hu
antigen mlakmgl hmrganraesqul@ee shsclAsedthI@m Tleig dsfimitiontspecilisaliy explpAes TAReRRE

di sorder r d disorders resulting from
insulin fné’gl %{hgtr?grgﬁgss?g% ﬂ&ﬁ#&n@em%&ﬁl%ﬁéde&?l di abetes, as vvel | as severe
insulin resi %awdéﬁremyﬁremrmé'hmerﬁéwmalcda%@ CFfy pEPI iopi‘lh@ﬁiﬂ%\(’f diabgtes anghy o g o

sub eCt sor Qrg résﬂ?#éefr ﬁf1§}e§i§l§nc@'sﬂ@p§3%pe ST BS I WRBEed) B@JN&H&; s@Vdikdl’ one,

\ér ner rec auni sm |1 poatrophic diabetes, and ot
| i pb@t r uphﬂnre:ss1stamcgdwp¢rma¢1mpmby@ndrhgpfybléﬁfil@a{ﬁ B beRe gL F“Ef‘sléﬂmﬂé?séﬁtaﬁ‘t is
di abet eai b%gsp gu%h QJ dlldgnd-gxpa?l s%yﬁ‘zﬂgmg- W&‘nér@y%r@&@ﬁ@ﬁeahmﬂsﬁbﬁfn@roplh& g@bdtess ef er s
to pr og Jressivedi sease of “car bo hydrat & met abol i sminvol vin |nadeﬂuate
pr oduct lamhotbﬂfr lipedtioplies. Ao partiduldr hxperslyremirdlisagdes Hiselased E?rPlféﬂdIB‘gF HyPRFE Y cen a
and gl ycosu afskipRk&s A&isdasEt AAdoRydiate refers to
t he am ﬁ[op%g:%l%TPlg uagjé@}of l%%%{g%t |Sb ody. ?Aﬁle%ﬁgéa}?sgvr e;pon5| bl e f%
anti gen{rtﬂabdllalrglnvdrheg npgrameia pogestien ?’é@ll’éﬁ“’(%’ﬁﬁ‘ts‘i‘ wead mrhagcteiacd b esi dues
frogra ' term ning region" or "CDR " defined by seqguence
al i %rre%f’&q@&%ﬁgigé‘nﬁ?%&r“gg dues 24-34 (L1), 50-56 (L2) and 89-97. (L3) in
the |ight chdbateymaf hmtvgn@]mT@glﬁn,aﬁwsgqmggn(rﬁejs toﬁ‘ea‘@glo(aﬂ?)resé @f 102 (H3)
in the Edlbindi 'ﬁ@eh@%x@inaﬂe &%n&&quﬂnmﬂ of
qg%l?o\é?r %f’éh e‘f@srpb@@l@fog% 111 % Ed e avee 1egl 1% :

Pr ot ei ns nmunol ogri cal 1 nterest ubli.c Hﬁ? th Ser\él e ‘!\latl onal
I nst i t utresluef frcl»nearqdmplmmgdf&terwngé%?fbﬂftﬁ%e dpfanef iy SLUFRGS A e

" hyper VE‘{,J}&Q@@ Eg gg:éj:::;l) 5@&2{5&%9%1 G$ wrlelt chbiarvagatad@oa andesi dues

26- 32 91- in the light chaln riabl e domain

and 206- 32-30KH)), 5& 5 %Hébmimheermha}nnvaﬁ%ée omiy seersPRt % %11

dormi n; S% %9} Plofi AT ﬁlrb%kogzc&%besﬂ 5thI¥al PutBic Blealth1R6vi Q) Na@dnal InStiutesmewor k"
U

or es are those variable domain re5|d S othﬁéﬁé ﬁé 6
hypervarqfélgiﬂlé:h Bethisdn M]és&lné@é@o%e%@%fr?@&e*‘m?événa g Fi'shmat or y
di seasegjQflalf or e& 1Rt et 3211 1), S0- spgmeﬁrstlmﬁl (LB)Sm thelipanéhain vatiablni c

arthrltls sp ond | oar hro at hi es, stemc | ero LBedroderrra)
i di opat hioenalnrﬁmﬂ& ffélr)y53n§50(5‘é"? ]%)élélfl??df‘ e aéﬁ‘ G Vascul itis,
sar @ dctlﬁloﬁua ﬁx‘di@ékﬁmi@@? BB B 196:00EM 72 iR ” PEIRRY tréidias are tpasr 0Xy'sal
nocturnal henpgl obi nuria), autoi nmune ttgr orrboc%/?{51 53 ‘f‘? dd oe%at hi c
t hr orrbocxyn@l;i@mr@alwméuﬁs&ther tharthe hyRsEHadRRiGTegIR & 8%%?? pE % thyroiditis
(Gave's Immune and inflammatory diseases include: rheumatoid arthritis, osteoarthritis, juvenile
chronic arthritis, spondyloarthropathies, systemic sclerosis (scleroderma), idiopathic inflammatory
myopathies (dermatomyositis), systemic vasculitis, sarcoidosis, autoimmune hemolytic anemia
30  (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune thrombocytopenia
(idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis (Grave's
disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic thyroiditis) autoimmune
inflammatory diseases (e.g., allergic encephalomyelitis, multiple sclerosis, insulin-dependent
diabetes mellitus, autoimmune uveoretinitis, thyrotoxicosis, autoimmune thyroid disease, pernicious
35  anemia, autograft rejection, diabetes mellitus, and immune-mediated renal disease

(glomerulonephritis, tubulointerstitial nephritis)), demyelinating diseases of the central and
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di sease, Hashinoto's thyroiditis, juvenile |ynphocytic thyroiditis,
atrophic thyroiditis) autoi mune inflammtory di seases (e.g., allergic
encephal onpeabiddazsysenul ti pl e scl erosi s, insulin-dependentcuitsb@smsizael | it us,
aut oi nmune uveoretinitis, thyrotoxicosis, autoinmune thyroid disease,
pernicious anem a, autograft rejection, diabetes nellitus, and
| mune- p&%@r&ﬁfér\foﬁﬁghe% SRASEMIBhRTEIALIONGPRHiLiE dnyetibddiub @blptcaroptthy bal
nephritis)), denyelinating diseases of the central andperip eralﬂ.nervous
syst ens Gslleh-Besrényndroms. endsbrasicoaflammatgiysisay Hing ngdtehari e tn PSP/ ur opat hy
or Gui | Lial R Baty £ YR OBt R b &M QNIES O D b ARgked hyn-BEAMWEb i akisEY,
pol yneuropat hy; hepatobiliary di seases such as infectious hepaéd]tl S
(hepat i witgimeunBchropic Ezt{VEh%&IS@PW@PWMﬁIW’ﬁ%&SBt?W‘E@W“ﬁﬁ‘%@g% 4%t oi mrune
chr ogi Cs&&&iﬁrlige hBERALL, blubn-sBsliTR ENteRphthRTaid WiniphlRQ sSase HuBShhn@iER) dtiSune-
hepatitis, a d sclerosing chol angitis, gluten-sensitive enteropathy, and
Wi ppl e nedidied s diseasestivdlyingrhallons skimrissaste anAre SR TATY; B SUEET {HERHY: ng
bul | ous sk, 0 ;Qilégl%%ﬁéase%é’ﬁ PREOR ek O Wi SRShi C QAR FHRFaBnjuink vitis,
psoriasts, allergic di seases such as asthma, allergic rhinitis, aﬁdjﬁgl c
der mat i efzmmafesdinipersamitivincandpridaga; imgpaYipsgic F%é?sﬁflg‘éﬂ%ﬁg?hta? Festapr _
urticari ﬁéun{oﬂig}'iﬁﬁgﬁgi'c%uﬂdoﬁﬁ??igﬁ)s@fan& ﬂ}epe}sb'rﬁgi_vﬁyﬁr_kkuﬂféniﬁ&&faﬁ@_&ma{idnﬁ pneunoni a,
i di opat Ri'c pul'nonary fibrosis and hypersensitivity pneunonitis;
t r ad@pl associttebdiscassivdidinggiafyreissispand-@Himghey4t2stej ecti on and
graft-versus, "HleSE AR GormAR S RA JNEHE H&lignhiBEantiBEdY ke IR fleaE nesinbine

AQ%Eéng_e??ke enr%ll ecul es thzli]t cz)grltlbi ne thdg,1 "bi ndi %g%{ﬁormi n" of a

[

desi gnates anti ha >
het er ol dpdbindinadpreainhof aeistalaequy taghesiik AR (foreX BRI St BTPLOf: d or enzyne)
with t h%n%}rfe &/hﬁ{hefeff&q&ﬂfﬁmﬁorgfof 3R ich ARG RELIARVhdt&ht 685 H ABfuctRN® the _
Structurally, the inmmunoadhesins conprise a fusion of the ad%éﬁ)mdn am no
aci d sedquaneadigsinh cernrsisee §isios af e adicnt Agpoc st ey erHit s BRI Hshan t he
ant !lgen sh&HRAN bt i@!ath@lnﬂarghélgit@g% ftéRitoaRhd B8NnEQRMAMigAYcEibi)g sik) &nhn
antibody”(i.e’ I's "heterol ogous”) and an inmunogl obul'in constant domain
sequencentibri Gienirlikriiplosuis ) AndahismamesiabaicArske B fhe " munoadhesi n
I's pr ef Il?rrglll('}gldi)gﬁlll Xcﬁlgtafltr dBfhid sclaquencgzal_n tHRimBindAGRYM i§[_b'téifefh51y d‘éti‘ﬂ:ﬂérom v1,v2,
i mmunoadhesi ns conpri sing these regions can be puri féed t%}/d&% I nAA
chr omat ogréksayy chgig, sifcs inERRAHIcsns CqRIIHEE Khegq Tegipns caq ggpurie 81 Met h.
62: 1- 13-chf%ﬂaaibi}g§a9hﬁts%g,"foﬁa% RdYindiSarR BEalt, 1S3, NasmbeemimentiiBi ed and
separated and/or Tecovered froma conponent of its natur(%l envi r?ﬁg?‘%t'
woul d

Conf8ni nant enpeotsae antdrdy is ene et jas peeaidrnpfisdand sergrled e PR &e

interf erc%m}%ﬁeﬂt SHi2dARe! dfir@imdnh) e GRAMhAR ctgRSentOdf ifs Asuantivhadyent and may

i ncl ude enzynes, hornones, and ot her?r%egt ei haceoqus, or ei nageous
[

and onpr o
sol ut es.m3tesiakshas WeH dRipHiEn YLD dipgRosty HRUHG USFS TR R A bega“ 9 PB Gt eat er
t han  95%;byned8ioséne fand Bihérppstyin@owlesr abipratéiflachyus sbletet. ovrsymeratbidimenssnd most

preferably nore than 99% by weight, (2 o a degre uffjcient, tq obtain at
| east 15h¢ @gbefyeyll e owieér(ﬁit?ﬁ‘leatﬁ‘ith?‘h? f’h‘é?’elélfﬁoﬁ8nt§8§3ﬁassd§%ﬂ%%%deby%§}e use of a
Spi M3l NY FhPmsHEd AARIBS préfiratiypioteQhdHOIMBPRNedigtY, (R)to SlSgPAGidimd@robragdaici ng

or nonreducl hg conditions usin SSi, ﬁebl ue er.ab

. g oo o e BESTEL ALY, ShLYar
stain. |lewst byredduss pf Weeynehr iferael amRo BE5BSP BYSE P S RIIRCHP 8B nant
cel | s sifes @hoh@@sdity®RSDSINTH@Rter Rtudifisor abiredvothy conditiing nsilg @wwiasgnnent
w Il not be present. Odinar

prepar e cplwr dtrefp]@é]gt si]dﬁ‘estaﬂ]u rI%*%%%%gﬁa/ygl{l(gbdeg 81'6 %}ltﬁ)%dj?‘ l[}’Lt S!i tg gv(?txinvr\'éclolmblt%l%nt

cells since at least one component of the antibody’s natural environment will not be present.

30  Ordinarily, however, isolated antibody will be prepared by at least one purification step.

An “isolated” nucleic acid molecule is a nucleic acid molecule that is identified and
separated from at least one contaminant nucleic acid molecule with which it is ordinarily associated
in the natural source of the antibody nucleic acid. An isolated nucleic acid molecule is other than in
the form or setting in which it is found in nature. Isolated nucleic acid molecules therefore are

35  distinguished from the nucleic acid molecule as it exists in natural cells. However, an isolated

nucleic acid molecule includes a nucleic acid molecule contained in cells that ordinarily express the
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An "isolated" nucleic acid nolecule is a nucleic acid nolecule that is
identified and separated fromat | east one contam nant nucleic acid
nol ecul e wibtznoon2z8eskh it is ordinarily associated in the marwsalosssizsce of
the anti body nucleic acid. An isolated nucleic acid nolecule is other than
inthe formor setting in which it is found in nature. Isolated nucleic
aci d mhﬁ%h}e@h&fe%e&%ﬁe QK@mﬂle%ta'cfa%Hl&hﬁ% fo QR dkRor G cBlich AGdrehtABIECUl e
as it exists in natura However, an isol ated nucleic acid nol ecul e
i ncl udeshaaomallr?ép‘dlSam d rml ecul e contained in cells that ordinarily express
theanti body wher.g, ng? ARIAEs ary ABARCL i e AGIthnIRALHYIGink BuhshsBeows,
chrom)somal Iocatl on ferent fromthat of natural cells. The term

" mammal ‘hoisescflegdewd aaty Tanhnemiodimnensefithe iavension.thgmensal i Hymfdi ng humans,
cowss hor ses 1, dgs "mﬁﬂ]ﬁoﬁﬁtaﬁtlbddg)” &%’ﬁ@eder{mgifeﬁpfo Ahndthgy biveatiRRa the
manmal is a human. rm "nohocl onal anti body" as used herein refers to
an anti pophetiohvhiuhsentitivhreogsugeus atibestiesot e shvwdiidnalaniBpdiss pRigisEgl
ant i bodi rg;sb@-i 18RRI R R SAsEht WG bRk On are
i denti cgﬁﬁu&g@gﬁel et(‘)]tr}&l%sg#t\q) ¥ tural rPﬂ)sﬁoccurrgl n 1rruSt ati oﬁs ?ﬂ@atn may be
pr esent mimorEingwts. d%mmqtosal anBirrdess erﬁehlghb/rﬁpﬁ%%@ ibeisg diresteR pginsya spele P‘Ptlgémc bei ng
directe %'n? q pdiv& Ui Sratidnl taPRblARL to
convent goérslta é‘%ﬂ ye on&}kﬁgtg%ﬁ‘%ﬁﬁn (?e%a(r)re'ltﬁl or%s ?Iﬂ%? ;g/& capl?%/ CI %ﬁ:l ude
di f1@r ermtchsinthffweit @Elbqﬂlfrsebf@eteld @ggalrstnisfferw fleterngpantsd epitepes . saghtaeneeloNtlopes) |
each rmong | deRehifsht 38 Rlcstigd. Pl eheiddionant on the
anti gen. ng?sdl %%%rfocg?éonea I rt1d| cgt eslgt he char ect er of the antibody
as bei ngncbctateam@umqtmf the suilsxs At egloptaieArbigeY e han gy N OROBBIROBY
ant i bodi g gllatﬁ)lﬂ%f hiRibbls, %Jﬁlpﬁotqggeséoﬁé’ﬂﬁgd ASref Bk SrbMBR SFConiiBdy Wy ahjne
anti bodf any particular hod. For exanpl e, the nonocl onal anti bodies
to be uwﬂxculnr ethask daneempet the méocbwnélsa@ﬁMm\;ehq wsethinfesPrdfac ety t he
hyb ﬁgdoﬁgea E&Q&m‘h'rﬁ be ARICH %@qyﬂ?iﬁorﬁé)me@nﬁd Bibst éésembeagy Ronlbad ur €19256: 495, or

e

reco |nant hods (see, for exanple, U.S. Patent No.

4 816 5@Vayure W%n@ﬁ@mbéﬁﬁlﬁe bmep%maééDNﬁdyeth@%S%é% %W@Fé&sf?%?ﬁ PBhrage
ant' body, élb%ﬁ rﬁﬁé“&ﬁﬁfo@lgnél Qﬁtlﬂoﬁﬁb’r}hﬂl&% b@@s%fa?éd% B}!)Ha 6685QbrLles ading 1991,
Nat ure 352:624-628 and Mar ks et , Tg 222:581- 597 for
exanpl e.thehehnigyeroiessihed méﬂ‘tqkmoﬁfélslﬂ%f @FW’%%%I@%P‘[}WF%T’&GEI Ot neri ¢

anti bodiygs £,mamaglsebuhi Aahplen Which a portion of the heavy and/or Iight
chain is I1dentical with or hom)l ogous_to correspondi ng sequences in

ant 2Bodi es dédrevwgodienghansiberiestherein spcifigsly inslids rChasrisn gitRgdiFD a particul ar

ant i bocj)fm‘&h@h% 109ﬁ11n§H9%?cﬁ§,poMynloeth& By eRBbNOar chaf id Bentehait(s) is
identical wt honol ogous to correspondi ng sequences in anto'EBgld' es

deri ved hPf“@l%@Eﬁd“? P@WCSE@B@&E EUBCCHB P’éfﬁ’@iilﬁ@dftrﬁ’e‘éff{%‘?‘ﬁ@?m&‘ﬂﬁ SBE? NSy

subcl assg » A iWRArlan@daf EREWR MR 18 whilkche Asfaiddecdrets, chaf(s) 9 ign@al wWheyr exhi bi t
the desired biological activity (US Pat ent 4,816, 567; gl\/DI‘I‘ISOI’l et

al ., 19gwmopgers.to sgrrerpongding seauesces ipapibedieg derived Fgmyahother spreies prbelonete e

" opekabl otk HhBShdy RS di SRR1aEE beWEl as\ﬁﬁgﬂﬂeth off SeiciPAri6&fesl gbtlengaasfthaycekm&nal
rel ati onship wth another nucl ei ¢ aci guenccI For e>§a@g DI% ’f or a
Mo 4, Proc. Nat

pres equéh?:‘éeS’é?d hilegieal g.inylty (U.S. Patent No. 4, 816 567 rrison et
Acad. Sci. USA 81:6851-6855).

A nucleic acid is “operably linked,” as used herein, when it is placed into a functional

relationship with another nucleic acid sequence. For example, DNA for a presequence or secretory
30 leader is operably linked to DNA for a antibody if it is expressed as a preprotein that participates in
the secretion of the antibody; a promoter or enhancer is operably linked to a coding sequence if it
affects the transcription of the sequence; or a ribosome binding site is operably linked to a coding
sequence if it is positioned so as to facilitate translation. Generally, “operably linked” means that
the DNA sequences being linked are contiguous, and, in the case of a secretory leader, contiguous

35  and in reading phase. However, an enhancer may not have to be contiguous. Linking is
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| eader is operably linked to DNA for a antibody if it is expressed as a
preprotein that participates in the secretion of the antibody; a pronoter
or enhancwo 20&/mpgEssably |1inked to a coding sequence if ipCcTafSb@ssizshe
transcription of the sequence; or a ribosone binding site is operably
linked to a coding sequence i f it s positioned so as to facilitate

transl af 100, iFEDEY A di¥n at 0819%51 é(stlj,ldtl'aﬁﬁ s. ﬁ%@éﬂ%lt&%noﬁ bescn&rRguUences

bei ng | iked are €o t1guous, e case of a secretory |eader,

conti guoligmwicbtndn adapton w@xn]gﬂln‘a@euseldmmeﬁdamawltbﬁ%&’ﬁ@é}ﬂa]rﬁiﬁﬁu%t have to be
contiguous. rﬁ% Plg'g!) g?‘ﬁ&&ﬂ' Eﬁgﬁﬁgcegtycal LRARbERSh"aE ofe AU §NUIBALd A8 Shifablet | ON
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her e; aBeas 1@&6??” th ﬁlmnﬁlglmosrlac;\,ep% ; eif? {heché B&hpdsRioRHaRatuBRMdesidl t abl e
for Admnietra , especl human. Thus, the conposition
can be used mae purEktion cdusvbastestms, auplstha@entammamﬁsé thetpright intexfeie SBMa  t he
protein in the co [ SHOE0 Gk SHRAREuRE] gstmﬁrlflcation
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t her apeubmpnsasme ha:va@elbeemt@egwraaﬂl@dna@ﬁémdfwa@?ﬁpm@r?éﬁm prditugrieThe

phar maceuti ca NG, PlEhLARGH 2Rl fte 8ERA in

phar macéu[P?OSl llofly accg}}sgar’gnan8 Ehlh |Fuent Tﬁeﬁrggﬁnpom tfon is usually
st erDl enamlde!tml;bebmv I yoph| i zed Phar maceutl cal preparations are described
in nore detai, ol uc?eotlde 'qu" lﬂiéf’cj a%fat ‘ﬁg%sed 1ﬁ)cérchaﬂg&albﬁj Herdf iréfer to ﬁ(ﬁyl‘dé@gf

i nt er changeabl'y herel n, ymer s Aucl eot | des of any length, and
i ncl ude nm%btldembﬂahwenﬂiheanﬂmluelopﬁhﬁe@dd?é?ﬁ b"@ledﬁéﬁ?lﬁeb%d@l eoti des,

ri bonucl E94 LSRR frl gﬁ{lcfw&&e?%éﬂﬁe% R RRSES ba@'s‘da/n@ror {hgi@hﬁalcéﬁla)lr@lﬁls or
any subsf3 At e I{ﬁ? e 1ncorporated into a polymer by DNA or

pol ynmer astetratb thay caa lsymmh@tated inte a pelymar byDYy Py RYA| nobipegrse AaSY %ﬁ%?tfcs e

modi ki ecrlea@ ?&&J)I?rgi%leoﬁ&é Q:gm %er}&d?ﬁe%qma&ﬂd%)gﬁdﬁ%§ nRfilaled @hdlectibarl 0@s. | f
pr esent Ionto eoti de structure may be i arted before or

af ter aslwﬂnblyga;ﬂf pmeenpmosh@%onm@e segientifeBruere o) kejepeed ﬁfBSP g after
interr Upgs%gpg Wﬁ%!r et 's%ﬁ R0 BP&I&%B&&S nhy BOIVRHGIE 8y hetenitRytide furt her
d r° synt hesi T‘l

nodi fie confju gation with a | abel. Qher types
of modi feomperieotss Al petinueleotide mey b@(@lﬁb‘ﬂémdl ted pler syafberis F“tcl]ta‘i" BroBieHion Wb mor e

of the naLllf ahdy tgﬁé\s &f E%)&QC&&U&J RARdIRS eWindplt, BApANAbQButidnIHF Bt Elogndfitite

nodi fi cations suc or exanple, those with unchar ged Ilngages (e.g

met 0 phosplionardss nusleotidshwith %@tﬂ@@slnteﬁwééﬁ%arrﬁd&&?‘é@s sk gaple, et c.)
gtnd W oD el U AIER(E o ImethPAS G RL N5 rBicBROFRIMOAM LB Oat e,

ose contalning pendant ndieties, such i ns

rote
(e. g rabhoaiss stc-)tos Wﬁh cha@g@fl lipgpels g §P‘§jﬁ1§1f°tb’€ﬁ)tﬁ‘f (HB%SthﬁP@th Oa‘ie§/§F etc.),

those widh E&{tﬁﬁlﬁ%@l{dgﬁt%&&ieg suchd§/thilixBfple PEAEIAE @b., Rt asks, tdxfh@%tﬂﬁ‘cﬂfﬁsal ni ng
chel ators ? . , radioactive nmetals, boron ‘?élﬂgﬁtl ve netals

etc.), tsﬁgngla:ee@dwmlﬁd@s% wy). &0se With {naedtoRf ferg-rslip PhRiSHdEoFe. g

al phg arl:%ﬁ@irng'lg cﬂéﬁﬂo?s' (9 aﬁxbt@ﬁ ra@bsciiVe mB@1sWRdn, @8d4dveamials ael), ﬁffbﬁd@n&fmﬁg’le
pol ynucl eot ) F’ any of the hydroxyl %&‘s ng ordinarjly present

in the siligiates, r’fb@ﬁe b‘éthrr@ﬁlf’&é b’él@lg?sdﬁ -Se RRAPAIGIE Y5 itk 2SS

phosp hatlﬁg‘%ﬁﬂ’f&@ Formk BP{hg E&l%cfébfh&ts? NB@FHr, PRy @K‘et}iyﬂﬂ)xgl’ leﬁ)ﬁ ord@fan@q;irdsm&ﬁled to

prepare additional |inkages to additional nucleot 1? Lo 5. protected b

the sugars may be replaced, for example, by phosphonate groups, phosphat gr ps, p y
standard protecting groups, or activated to prepare additional linkages to additional nucleotides, or

30  may be conjugated to solid or semi-solid supports. The 5' and 3' terminal OH can be phosphorylated
or substituted with amines or organic capping group moieties of from 1 to 20 carbon atoms. Other
hydroxyls may also be derivatized to standard protecting groups. Polynucleotides can also contain
analogous forms of ribose or deoxyribose sugars that are generally known in the art, including, for
example, 2'-O-methyl-, 2'-O-allyl, 2'-fluoro- or 2™-azido-ribose, carbocyclic sugar analogs, o-

35  anomeric sugars, epimeric sugars such as arabinose, xyloses or lyxoses, pyranose sugars, furanose

sugars, sedoheptuloses, acyclic analogs, and abasic nucleoside analogs such as methyl riboside. One
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may be conjugated to solid or sem -solid supports. The 5 and 3' term nal
OH can be phosphoryl ated or substituted with am nes or organi c capping
group noiwoDi2es/mB9skrom 1 to 20 carbon atons. O her hydr exylts2008p382850 be
derivatized to standard protecting groups. Pol ynucl eotides can al so contain
anal ogous forns of ribose or deoxyribose sugars that are generally known in
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35  affinity matured anti-VEGF antibodies such as the humanized anti-VEGF antibody huA4.6.1

AVASTIN™ (Kim et al., 1992, Growth Factors, 7:53-64, International Publication No. WO
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35  colorectal tumor antibody (A33); anti-human melanoma antibody R24 directed against GD3
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acid nol ecul e capabl e of transporting anaqt hec{j (51ucl eiO&(Yaci dto h it has

) whi
been | i riteagportinganqthas gucktic geid fogyhighsit has begndwkedy-Onefyne §f Xffoqps *’d&&f‘s’i“édqsac randed
DNA | 00Rt5:Q1o0hiE Glanadabitrh 06t intDMWAicS @ETBSHaBDNRYse fRerts @@t e digatdhodhahert ype of
vector is a phage vector. Another typg of vect,%I is a.viral '\{'efé{ﬁN wherein
addi t i orwe DNREIEyHRIES TRy HROtSTSRE 8HVECHY & & iRl VctoR WhgksHTaiioral BN
Vecher s @l fertARANQightd Akt 88 0N UsndhRP Cekak v&lork fre 8apabis bf adnbmbmt 0 whi ch
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exanpl e, feRaRtisia¥eplication and episomal mammalian vectors). Other vectors (for example, non-

episomal mammalian vectors) can be integrated into the genome of a host cell upon introduction

into the host cell, and thereby are replicated along with the host genome. Moreover, certain vectors

30  are capable of directing the expression of genes to which they are operatively linked. Such vectors
are referred to herein as "recombinant expression vectors" (or simply, "recombinant vectors"). In
general, expression vectors of utility in recombinant DNA techniques are often in the form of
plasmids. In the present specification, "plasmid" and "vector" may be used interchangeably as the
plasmid is the most commonly used form of vector.

35 An antibody that “selectively binds human FcyRIIB” binds to human FcyRIIB with
significantly better affinity than it binds to other human FcyRs. In some embodiments, an antibody
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to bi ndirrdjoimsupeRyriniBliensassrst @ ned by fluorescence activated cell sorting
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Production of the Anti-FcgRUB Antibody (i) Fc)RIIB antigen Sol ubl e human
FcgRI I B or fragmgnts thgreRfer ORLiRSOUE thedRNni@At €d to ot her mol ecules, can
be used as imunogens for generating antibodi es. Exanple imunogens include
fptsﬁﬁn prof eiss cdhpdudiongf the AntitFBEB Amtdhodjonai n of FcgRIIB 1 or FcgRJI B2
W a carrier protelLpn,or. affinity tag such as GST or His6. Alternatively,
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that have been, : oo . . . .
be used as immunogens for generating antibodies. Example immunogens include fusion proteins

comprising an extracellular domain of FeyRIIB1 or FeyRIIB2 with a carrier protein or affinity tag
25  such as GST or His. Alternatively, or additionally, cells expressing human FcyRIIB can be used as
the immunogen. Such cells can be derived from a natural source or may be cells that have been
transformed by recombinant techniques to express human FcyRIIB. Other forms of human FcyRIIB
useful for preparing antibodies will be apparent to those in the art.
(ii) Polyclonal antibodies
30 Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc) or
intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to conjugate
the relevant antigen to a protein that is immunogenic in the species to be immunized, e.g., keyhole
limpet hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a

bifunctional or derivatizing agent, for example, maleimidobenzoyl sulfosuccinimide ester
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hanst er or nacague %ggg_z)y is immuni zed as herei nabove described to elicit

"or

I ynphocyltléspatt% Oﬁr are capabl e of producing antibodies that wll
speci fical |y itetyb@ddnfaemdihal £nbusdSeeihéippiopfatahaadnins, sush ber Inatsieved y,

e S TR £ M RIS oS0 PR, B T,
to faor m aphydstipesaneing ltibodiogitngll spkBiGallyMimbio enadteiAntedfodimesmizonnci pl es
o B Ee AST L TR P VTR bt Ty,
cont ai NScellNEsiNy a sofdbie Hbibs bRt ash hhadlydtinidne iglycd)lh& fgmovityieridemascal(Goding, of t he
o BRSBTS SRR A PR g e o el
HPRT), the cultetieridoadicens thay préparedhyedxeeddd mabgrown in a suitable culture medium that
25  preferably contains one or more substances that inhibit the growth or survival of the unfused,
parental myeloma cells. For example, if the parental myeloma cells lack the enzyme hypoxanthine
guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas
typically will include hypoxanthine, aminopterin, and thymidine (HAT medium), which substances
prevent the growth of HGPRT-deficient cells.
30 Preferred myeloma cells are those that fuse efficiently, support stable high-level production
of antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT
medium. Among these, preferred myeloma cell lines are murine myeloma lines, such as those
derived from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute Cell
Distribution Center, San Diego, California USA, and SP-2 or X63-Ag8-653 cells available from the
35  American Type Culture Collection, Rockville, Maryland USA. Human myeloma and mouse-human

heteromyeloma cell lines also have been described for the production of human monoclonal
25
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standard nethods (CGoding, supra). Suitable culture nmedia for this purpose
i ncl ude,tvhep insagmprad DVEM or RPM - 1640 nedium In addition, the hybri doma

celI's may be 1§t WModibhat itBodS sBGEtkd BPihb WiBRlofies dit AitalAf kdpRlated TioM thedmdateonal
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hydroxyl apatite chronatography, gél electrophoresis, dialysis, or affinity

chr omat mplehronpigaraght odi ng t he monocl onal antibodies is readily isolated

and sequencedns AQdme MEEM OB a8 k@il Rolbted addysedithetd usthg gonucl eot i de

probes that are capable of binding specifically to gen cqdi ng the heavy
and | i grﬂontqﬁﬁ?q‘ibpf@‘fed’tlﬁé(%r%(‘}Flb&%]Fgoéﬁ‘fl?oé@%l?@g‘}s.th&?ﬁ@%ﬁ@f’g%Oggwgm%el s serve

as a prehedifi@y 8Ueh&endiikdhebYand Bafehhif ObfahEdondcbaal NfbaaRY). ke pl aced

i nto expression vectors, which are then tﬁég@f ected jnt ost celll sdsuch as
£ 2001 Tsbrifas el acENy eI St MES DA e D B IS o

nyel oma 6@l ksredsida tvedors NotticHkBEN S RTcPe® s ibst dETIRISH0R bR Wbli Beljpy sirhien TOSt 0
obtain the synthesis of nonocl Onfﬂ ant | bodi ﬁs i r}i t he }éeconbi nant host

cel I's. Feslyfhimpedemsieniant C5R) 67 Saprmisimassiyhitdopar it ¥ e B nor e

det ai | biglnGMoglbtiulia pfowih, ke bbtaiThe djitRdts,of ahodeei MEblies anthe bedybifamagoent s can
B o e mpeeh o ooy IR RS e it et echn ques

25 In a further embodiment, antibodies or antibody fragments can be isolated from antibody
phage libraries generated using the techniques described in McCafferty et al., 1990, Nature,
348:552-554. Clackson et al., 1991, Nature, 352:624-628, and Marks et al., 1991, J. Mol. Biol.,
222:581-597 describe the isolation of murine and human antibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human

30 antibodies by chain shuffling (Marks et al., 1992, Bio/Technology, 10:779-783), as well as
combinatorial infection and in vivo recombination as a strategy for constructing very large phage
libraries (Waterhouse et al., 1993, Nuc. Acids. Res., 21:2265-2266). Thus, these techniques are
viable alternatives to traditional monoclonal antibody hybridoma techniques for isolation of
monoclonal antibodies.

35 The DNA also may be modified, for example, by substituting the coding sequence for

human heavy- and light-chain constant domains in place of the homologous murine sequences (U.S.
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(U S Pabel Bom,gﬁ%q&;l& R 2 nNIRISI Rp &l S I diad, hiymhB%d ahiiRBieddte kypicaly hunan

vari abl e domain been substituted by the correﬁgondlng sequence froma

non- humemepatibedies ipvhighsems €BR regidush P‘Peﬂﬂ’s%fﬂif PRslite s sidres SRR Yhurman
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rod@ft ant i badihoicemfdupmphyaEable AomeiRn Roth Aghtant heayy ig presed figp t and
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reduce antigenicity. Accordlng to the so-called "best-fit" ggthod t he

sequenc anegfodt the ssagprics f e WEWRIE Jompin gl p gferianthedy fssersened aganshlf 8™ gai nst

the entiypgiry bf1ndHH h@hakROKKle-BoHBRA se\qfaéﬁcab | Bire tl iR d’éqﬁdﬁﬁwﬁﬂﬁl@ﬁ cloddsetohthiran
sequence which is closest to that g

t he r odent t hen .acce as the
human f rohHheviesieRt is fhep agcspted asdhefivmei e warkt (FR0ay the Eﬁ"fﬁ%m@fl aglf OR&&;‘?S ey,
| mmpRol |41 15587 22 36l 019112896 Chathia ¢k 98,1987 J. Mkl BBL. 0196:90 96 A%0thyr. mAnat dsey

met hod uses
a particular framework derived from the consensus sequence of all human antibodies of a particular

subgroup of light or heavy chains. The same framework may be used for several different
humanized antibodies (Carter ef al., 1992, Proc. Natl. Acad. Sci. USA, 89:4285; Presta et al., 1993,
J. Immnol., 151:2623).

30 It is further important that antibodies be humanized with retention of high affinity for the
antigen and other favorable biological properties. To achieve this goal, according to a preferred
method, humanized antibodies are prepared by a process of analysis of the parental sequences and
various conceptual humanized products using three-dimensional models of the parental and
humanized sequences. Three-dimensional immunoglobulin models are commonly available and are

35  familiar to those skilled in the art. Computer programs are available which illustrate and display

probable three-dimensional conformational structures of selected candidate immunoglobulin
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ant i bodi es have binding specificities for at |east grent anti gens.

Whi | e SU@PFI W%c@%@@lq{iﬁf %ﬁhsync\}\l,quthqgﬁwgﬁh B‘ier?&tlgfiﬂd’“}ﬂ‘ﬁg S&% g speci fic
ant i bodig; %‘) the@é]{tlggﬂth&%g éﬂe"dﬂe@éifjdgﬁlhﬁnt%} eﬁaﬂffaﬁa‘ Blcﬁlﬂ tek&Bor$BCR),as
0

trlspeC|f|c ant |1 bodi es are enconpassed thi s expression when used herein.
Exanpl esCRf9uBadosCDAY. erd@ugm@remeﬂ ﬁnéﬁémaﬁ%ll drepaptd(FrgR s {aPeconplPd t ed

against [E%ﬂ %h%s 3h %a?tré&isl’égﬁ/o%gsb 8 1bd; Rk Rsks Ril E/F’efyﬂl) LESREAFagaIskh af &1

exanpl e: recept or /9aand/ or . an antigen expressed on
a tumor NElapd mprgrgyﬁee@r@pna@mpb%éR;ceptpgizr%@a}sméiﬁ otlgt. In some embodiments, the

BsAbs comprise a first binding specificity for FeyRIIB and a second binding specificity for an

activating receptor having a cytoplasmic ITAM motif. An ITAM motif structure possesses two
tyrosines separated by a 9-11 amino acid spacer. A general consensus sequence is YXxL/I(X)s-

30  sYxxL (Isakov, N., 1997, J. Leukoc. Biol., 61:6-16). Exemplary activating receptors include FceRI,
FcyRII, FeyRI, FcyRIIA, and FcyRIIC. Other activating receptors include, e.g., CD3, CD2, CD10,
CD161, DAP-12, KAR, KARAP, FceRIl, Trem-1, Trem-2, CD28, p44, p46, B cell receptor,
LMP2A, STAM, STAM-2, GPVI, and CD40 (See, e.g., Azzoni, et al., 1998, J. Immunol. 161:3493;
Kita, et al., 1999, J. Immunol. 162:6901; Merchant, et al., 2000, J. Biol. Chem. 74:9115; Pandey, et

35 al, 2000, J. Biol. Chem. 275:38633; Zheng, et al., 2001, J. Biol Chem. 276:12999; Propst, et al.,

2000, J. Immunol. 165:2214).
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It is, homveﬁ’an&ﬂér%hl%cﬁmgﬂ o'f ﬂﬁseziptmotaag the %gb&g‘ic antibodies are composed of a hybrid

immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid

immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the other
30 arm. It was found that this asymmetric structure facilitates the separation of the desired bispecific
compound from unwanted immunoglobulin chain combinations, as the presence of an
immunoglobulin light chain in only one half of the bispecific molecule provides for a facile method
of separation. This approach is disclosed in WO 94/04690. For further details of methods for
generating bispecific antibodies, see, for example, Suresh et al., 1986, Methods in Enzymology,

35 121:210.
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sequences for two or all three antibody chains in one expression vector
when the expression of at | east two anti body chains in equal ratios results
i n hi gh ywel2ds/mgosehen the ratios are of no particul ar ecgniskeosasrel | n
anot her enbodi nent of this approach, the bispecific antibodi es are conposed
of a hybrid i mmunogl obulin heavy chain with a first binding specificity in
one arm and @ccmﬂﬁgﬁﬁ%fmp%%a@pﬁgsb%e@wy9@m1["tilé iBltraGtRiwee® @ pdir of
(providing a second binding specificity) in the other arm |t was found
that t hiastibosy mescylpeas be mnﬂe@dﬁ%@immzaﬁ@s)et%@a&e@éa?t%rpﬂlaﬁr%hatfﬂf?e desired

bi speci f&&&@éfﬁt?ﬁé%&&%&&%ﬁed ThEPHRRYE PRiaEOcRPALR £RIRL At biaRs, as the
presence of an |nnuno&@obu in light chain in only one half of the

bi speci G drphadceflap apsibody ehastapislomaing Fethisanatiadn@ny smosespaH arigrmcidsides

appr gachyh§ Hbrﬁ@lle%ﬁ&ﬁacé Bf t%l%@é&%@%pmolgéﬁfe aﬁé’feﬁﬂ@é’d vqgltlﬁlgéx%l&fchﬁ% faqds for
generating ?)lspem Ic anti bodies, see, for exagi% , Suresh et al., 1986,

Vet hods cxamplaAyiesihenyyryptophany 1Qompeneniaty TRy vities” e istepiésel iRt eire ©QdaclpigBed i n
W96/ 27Ql, Jcha1£§§aré Ot &Ld Ctﬁe RELMELLY ok LRIH aﬁfbo@ﬂfﬂ'ﬁl'oggﬂlé/ bf@hﬁ&ﬁé RfeeGafde

engi neered 1o Ximze t percentage of heterodiners that are tecovered

f r om r ecoidisideahtinscweih SH@U@IIQHI?«%(& STHenipy @ thrpqnang) | mléPIP‘élé@ oBerhrligRErat | east a
part of GG dapl Aa GRsRiDsuch B hdhicdidiet.hod, one
or m)reléérirlgﬂ am’°no afg? et&s}dlﬂl %‘{eﬁ%b{efr(rag\&%he |%terftaséug o? thelfl r st

ant ilBody nol eﬁ:lweelﬁaﬂrélbp@lpﬂ laelgdle W&sﬂmkealrtg chetagpegaiugpel msbediesr Fesaaprle,

Lyrosi ng,0he {h[:: Xﬁ%b&ﬂ&gﬂlh h%%%@ﬁg&r@é’a){ be Qcﬁlweh't@%ldl@fthé ARDd Gdkin. Wucpi M | ar
size to t arge side chain(s) are created on the interface of the second
ant i bodwnnw@@@p@, foy erampleabsengropasegdo arechismame sysiamyell toammanted ¢shs ¥Rl | er
ones (e. l%ten?lklgm 16,980), QG QARaREht of-lihl\fslnfgét&\ﬂ'(d@ﬁ9ﬁ0m|wy9§méﬁ3 dng@peasi ng
t he vyiel thé het érodi ner over other unwanted end-products such as

ho m)dl nel3889) BHsseoeorfivaatentibaskinginesy be mafe pinSEpH SAVERIHK 89S oinkigaptheseonj ugat e”
ant i{godi g, 1E 9{oss%§{ﬁ@| %‘entsocﬁ'@wglfl ki iR aROMGR diftidkd¥erdn ek LEAS ANUSIgAER can
be coupled to avidi he other to biotin. Such anti bodi es have, for

exanpl e N%éé%ﬁ%p‘@%@dlﬂﬁ popEbey of crossriplias &ghtigiescel |'s to unwanted cells (US
Patent No. 4,/ ﬁ)()@lgsmuth A0 il Brewd Lagl-ie Rl aRb cbﬂtéfnﬂ)lﬁ\gcﬁqidr @ﬁhn(er&ﬂ;éc@f@ﬁGo WO

92/ 200373, and EP 03089). Heteroconjugate antibodi es nay be nade using any

conveni eantibediassan be nipareg ArEPHBEL0 T‘Swt%zb‘l981 Jr bgarpl Hdi 6% agents are wel |

known in the @nt, BRGAESiH FLRIBLLe dMnsexanpl e, in US Patent No.
4,676,980, along with a nunber of cross-I.inking techniques. Antibodies with

mor €0t han' t wolheanéhedieeef e Bresans versiaR BApRIst SRINPTRG Farighl damyehaiph f&peci f i ¢

anti bodi §§mpRAs @é@cr%@ﬁ@&ﬁﬁiicﬁﬁﬁ@egﬂm 1®6ohwos, fakd Oktobe2 992003 . AdtivaHiBO! . 147:
60. (vi) An? bodi es with variant hinge regions The (ﬁntlbodl es of the

present GOHPEHNE BHiapgpawy| cHYnE eRfpRTise an ‘S?af%th?f % leashync Hsplide-forgipe XSS e as
descri bedsiinf, ARR WG ERRineSEdide ifNRcapdfld 5iFdmBRDa dibiti®dinfEde0 e bne3Wpeck 003.

Ant i bodi es conprising variant, heavy chains conprise an alteratio of at

| east on@idgyEane@Edeoliley Hgrgesigs P%%%e%%ham@“ SHeh hipggregipns sfertedit
resigue feseih ACARARENiRe (EQIM 4 nfy diEttdnbilfice defoRka @R "HiflgelRE).aS pect

In some aspects, such immunoglobulins lack the complete repertoire of heavy chain cysteine

residues that are normally capable of forming disulfide linkages, either intermolecularly (such as
between two heavy chains) or intramolecularly (such as between two cysteine residues in a single
polypeptide chain). Generally and preferably, the disulfide linkage formed by the cysteine

30  residue(s) that is altered (i.e., rendered incapable of forming disulfide linkages) is one that, when not
present in an antibody, does not result in a substantial loss of the normal physicochemical and/or
biological characteristics of the immunoglobulin. Preferably, but not necessarily, the cysteine
residue that is rendered incapable of forming disulfide linkages is a cysteine of the hinge region of a
heavy chain.

35 An antibody with variant heavy chains or variant hinge region is generally produced by

expressing in a host cell an antibody in which at least one, at least two, at least three, at least four, or
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said cysteine(s) is of the hinge region of the heavy chain (thus, such a
hinge region is referred to herein as a "variant hinge region" and may
addi ti onavbyowa28esterred to as "hingeless"). In sone aspetis2008081281

i mrunogl obulins | ack the conplete repertoire of heavy chain cysteine
residues that are normally capable of form ng disulfide |inkages, either

| nt er mhgeul. AflYanl SHGdh e REVVERM diWRHdAeAKYEeS NRbilfihald, ah@iLamRhes arly
(such as between two cysteine residues in a S|ngle pol'ypepti de chain).
Gener al laptitds fomgherasbiell, Expressipnoiisaid aneibodyrmien §eiremm p pelyniplectifeencodipgite

resi due(s) 1S d o Borars ' lig; { prboeh higyl fide
Iinkagegéhvggg%ga?ﬁ%%?%§ﬁ€bé%%§mg?gggﬁfgﬁﬁnggﬁgﬁ??bogzﬁddoégkno€ #ggult in
a subst dnllavedd by eesgvening sdié anfbodsafrom Hy g oelhermrsising ¥ erlypudeasile direfemrbly.

char gct eri;St.l RN TaTelol ' We neskssaLd |y, the
cystgin§5¥§%%§§gﬁéﬁgﬂﬁﬁé renggﬁggy%%ggﬁggﬁgsggﬁ%%?%?ng?@?%ﬁlTjde | i nkages
i s a cydeasi one cpfeindd shiil vegant biggeongiof is gendergd yncepeble of forping adissBidy lipkage

vari ant heav i : ' ' I eg] ' R ey

expr ossi ng- 1 At & VHLELarE o Ay DIOG  20RRulcRIOBARGER daBlCO AR |,
at | eastin¢apatdeof dtifide figkagk Sumatians Heilavbetn thedingssuistenes deseribask hereih gepyided hai n
di sul fi | i i i Sabdnadatd, Hilofg,t he
ot celtre spghSRAET e ol Bt rodR g B SR e R 2P
encddi ngxamplarigMiodieE lseki ahingatedion putcerprontinggn extipdedvarvhain damginctidias wi t h
reduced Qi 3l bhAfddaREAACa HAPAR ol ddnks of ML hOWS dnddod BE RABLLMeHALE oAN! | DOy

fromthe conprisi'ng the polynucleotide. Preferably, said heavy
chai n_cotipHidsdipkage feamagen inetigds ¢félyi inyentien serongwnitrioe sk snbisntrdlyduehai n,
wher ei n A bi%l%?‘rg&l f%ﬁo&yﬁﬁ@ﬁéaﬁ ﬁ)fgin%ﬁéi/gr H@LARBEy DhiRB&HBEQRe vy &Rer ed

i ncapable o rmng a disul 't nkage. 1t 1s further anticipated that
any cyst ei ne Heavaehainmhingeoybteibes armwildangyn dhtie artcs despigbedeior evaamle, Bdsidabl e of
di sylsf i & i il b e, R RS kfNa BIgRES:, R SGRhbded
hergﬁn,q%?%v?5@%&?%@?&?%@E&Efﬁggg%?%%ﬁﬁ%g% %%? substanti%fly reduce the
bi ol ogi chirize Axsteingh vasfes densndingremibe tlatsand sbelrgsyof immnerlobulin Reca i ekt ack a
hi nge r Ay, fogs, z%%ozﬁ(sz?gﬁmﬁ FdAMGR%Ad PutiSANY, NSHAES SHAMRENN hthad B8R One
(in sonme e .8d|nents, all)7of the cysteines of the heavy chain can be
r ender edworingp atsienes fredpratatid Rydwp piekipgseanddhasaeie 8aHY REteHOUS BT t he
| nventi %uﬁgﬁphr@srlﬂ 2R SdalentRBSy QR iS WASIARELA disiflds ﬁfjﬂ&ﬁest. fendie@dRgécal

ic

function of the heavy chain and/or the antibody wh conpri ses the heavy
chaiZf. Hedvude human Q7 thysortgias hingacysieisespig |3 ReGHRainn! liHeseLytteingsadescr i bed,

for exanph that ntsBRAMhingl 2PsteinesSequences of proteins of inmunol ogi cal
interest,” supra. As i1s khown in the art, the nunber of hinge cysteines

varies dependhesgrdgin metheinefshednvenienyasiudecexpressinga et 691 A iAmuagglobufip
exanpl e, hegm%¥om&%%% a VR IRRE AloRAYwhdt B 16: one CfartineitheRubbit hlieng, NY) .

For exanpl €, in human %Cis, two hinge cysteines are separated by two
pr ol i nesregiamif rendersd ingerables Framing adisniide likage Alpwing the bRy ShHA Y COWF*an

adj asent.ReaANht IR B thith 4 BIbBEIERyR6MeAntiklds WnflirdBveih H 1R AB8Sbod BRI thencapl es
i nclude human I g& that contains 4 hinge cysteines, 1gG3 that contains 11
hi nge cy$leines, and I g& that contains 2 hinge cysteines. Accordingly,

net hods of t hgyd QYeOt e dihéfd iHARIANRE @Sk ROlchsd 2,3, HASdystebd ardFendered

i mmunogl obul i n . ) . .
incapable of forming a disulfide linkage; where from about two to about eleven cysteines are

rendered incapable; and where all the cysteines of the variant hinge region are rendered incapable.
30 Light chains and heavy chains constituting antibodies of the invention as produced
according to methods of the invention may be encoded by a single polynucleotide or by separate
polynucleotides.
Cysteines normally involved in disulfide linkage formation can be rendered incapable of
forming disulfide linkages by any of a variety of methods known in the art, or those that would be
35  evident to one skilled in the art in view of the criteria described herein. For example, a hinge

cysteine can be substituted with another amino acid, such as serine that is not capable of disulfide
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heavy chain conprising a variant hinge region, where at | east one cysteine
of the variant hinge region is rendered i ncapable of formng a disulfide

| i nkage, wbl2ond/m2g956he heavy chain to conplex with a |iglrCTalsasososrsf orm a
bi ol ogically active anti body, and recovering the antibody fromthe host
cell. Alternative enbodi nents include those where at least 2, 3, or 4
cystein i§ s RGARAR iy QL B Ahadd Homsdbibt S0k RkidGifies, Woar e from
about t&%nﬁgféggﬁggéﬁgggﬁ&cystg?%%%ﬁgggﬂagndereg inqapagk%; andeahere al

t he cystaekitratiregséd mhiaganasis efithe iicligercidegivsncesaneoding ibietiinge egiempalis ©.beLi ght

chai ns gnd,heayy. LA ' ' ' nforooRfer LG ok WRIMLQN as
producegm%%%grg%ﬁéﬂﬁ%ﬂﬁgﬁﬁgﬁgh%P&%ﬂgﬁﬁﬁ%g%?%%n(ﬁ%ftbé encoded by a single
pol ynucl@otitgld lobotoyrs Moardt2ad Po) yither tesbriiteps for seiesatiai g snmuiogabilip Wity ol ved
in dizsul fi ' £ otgWler ' BmhMneRRDL Bindd refioh, WHRLR

disu?fi éh‘S%b%§%§%§§lgﬁg@é?ﬁ%“%ggF@@#&gggﬁggﬁgﬁg known ?g ?%é.arp, or

t hose t hbg codoufodthbeystaineakemt sibstite isgkilided with a cedea ferrthe sustifite gmigp a¢ifle
criteria.descri -her e ' stiel b& Substituted
W th anchiho SRR By bl B BRI Erorball B ORLEL DB

di sul f i detongsagencAsrismmd aavirtbbutssins tud Foseqearesins apphpeaied by standard

mol ecul ar bl Q) Of¥nd: EGBRLANES iRl ClsiRe Sh'o? JALELCA B THLALRAGRLALO! L he
nucl ei ¢ aci d sequence encoding th I'nge region that 1s to be nodified.

Sui tl@bl echiecH by saedird molecde bidiess dectinigussi ek as sife dzgeindopkagsnesig|of the nydgc

Mol ecul af ;01 N -4 i : iffell: SuildbReEchhifERHANE TobOr
generatfﬁﬁ&%ﬁw#%%Bﬁ@g#ggﬁ%?%gé%?ﬁhg”%%ﬁ%éﬁgﬁﬁgnag regfbﬁﬁinclqde.o

synt hesidesmijedsin Seinbxypok aiodl.e Suzird eOthprtechaiguedfesgeaerhiingga nagnemobulipwiteat he
codon oy, ;L he; N YRS bl bICREIL AL ERARGRY 2 Wdubn E0dRBudQr t he
substitd?gagﬁ?ﬁ%&gg%gﬁm%ﬁf%ﬁ%$#%g%%é éb?fd€ QanF?%egabé%ﬁ?géted Ln?o a
vect or Haudeleive iv ommhitld qedorofonie cstriresp b arodifiedis dpleigy. Thig olégonedectidye® as
var iqabl [ %aoqger b8 antibodd RQYuBREs, GiHRQI ment, a
hin&g c§§%5|%%B%%ﬁmg%g%g?ggggggﬁﬁ?ﬁgﬁlci rﬁ@%éﬁioﬁné$%§b§ﬁéch?eved by

st andar dvanahlergiony ardifsiseqppnaes @haipgpaigte. such as site directed nutagenesi s of
the nucleic ggid s ‘ | ), D98 e B ILiAR-LDAY b0 be nodified.
Sui t abl e tecﬂﬁpquégg%%% gggg?%gggﬂﬁgggfi ed fﬁ Sénbrogﬁlé{ %%P, Supr a.

Qt her  t echni doewnd enbagéneisabisprgifiaantibedignelfhobinniian edermed VR ant hi nge
regron i %‘E«Lu&b%néeYiﬂiobé%%ﬁ}?" sBSke AN 210 1E0MH & ROKAASinFPRIN! Bal\@rdds BREBAGRS en t hat
encodes Inge regionin which the codon for the cysteine to be nodified
is &8 etisractietsrent + Grhand sewni ddyreatida fhekeiaeoligogierieationn e rrelgeed BeiBEckbone
conpri si D9 ALNEl 1 APRPAPEHtRE CHAMMRD HYanSRANRY 66 sanSdbaPiA SThé akioBdn® I €gi Ons
and Fc seq@ences, as” appropriate. (vii) Bispecific antibodi esformed using

" pr ot ubelrdascuntatiens-ie e iGHE dogeinf agy .SCHPPné‘E)h?é b%@Rﬂfﬁ%Fﬂg‘?aﬂ%ir"s‘%ﬂ)‘@cﬁ”‘?i c

ant i bodi ggy ehn bR JAMRA {20 £8 arhi16, MRGciisi £ A8 NAMDBIRRERdH] B:67avi ty"
strategy, also referred to as "knobs into holes" that serves to. engi neer an

interf ac@lbé'ﬂ?m-éﬁraa.cqsi' prgtcoqﬁgctgc@:tydﬁ]aacé@ Wgﬁf@@@cidﬂde.chains from the interface
het f{]sg %&%ﬁrpb%&%tﬂg with Mo §8L BlaiR de. k. W18 SG By pRPIn). SESmRhsak @RSt a part

of mai n-of an antibody constant domain. The "knobs int
"cavities" of identical or similar size to the protuberances are optionally created on the interface of

the second polypeptide by replacing large amino acid side chains with smaller ones (e.g. alanine or
threonine). Where a suitably positioned and dimensioned protuberance or cavity exists at the
interface of either the first or second polypeptide, it is only necessary to engineer a corresponding
30  cavity or protuberance, respectively, at the adjacent interface. The protuberance and cavity can be
made by synthetic means such as altering the nucleic acid encoding the polypeptides or by peptide
synthesis. For further description of knobs into holes, see U.S. Patents 5,731,168; 5,807,706;
5,821,333.
In some embodiments “knobs into holes” technology is used to promote heterodimerization
35  to generate full length bispecific anti-FcyRIIB and anti-"activating receptor” (e.g., IgER) antibody.
In one embodiment, constructs were prepared for the anti-FcyIIB component (e.g., p5SA6.11.Knob)
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hol es" nmutations in the CH3 domain of an Fc sequence has been reported to
greatly reduce the formation of honodi ners (See, for exanple, Mrchant et
al , 1998, whlavawmesBsot echnol ogy, 16:677- 681). "Protuber 20TAS2008/081281
constructed by replacing small am no acid side chains fromthe interface of
the first polypeptide with larger side chains (e.g. tyrosine or

trypt Op%§@r}trod&?ﬂ%ﬁg%tog£ YntafSVr866%) inffthd ;%ii)rﬁ %h? B ot FER bkt @t he
pr ot uberances are optl onafl'iy created on the Tnterface of the second

pol ypeptr2de’. yHeleyiy4duirevycingthg éhaleti mwatins (I360H &36%%i YO7YD-t In a8efadr| er ones
(e.g. alani r i Spbl iLL,0 iyyensi oned
pr ot ube reghrlf 8&3%8@’ %oglw gs %é%é%aée\ég?tﬁ%%uls%? fgrﬁ? g%{%&g? (é'?'t’ E%?ﬁ ?%Olg)i brg,‘;‘t or

second potodpang a G®le”imutaton and ips Freeges ang the entelgRrremporent Grg-espondi ng cavity

or protuy i vel v at P Y t uber ance
and § avi Qgé ?Qgﬁ%oé ﬁg%gr%%c\{n%fn%%t P@Eﬁggﬁsﬁﬁg I%Ifs}tuglﬁ %sgﬁﬁtﬁ%&tg ﬁga%sﬁcl eic acid
encodi nglitchedpeteypathd presedaes disclgsedlyi Merchanhetwd si1898) Foprd orin ReY. Peteri8r i pt i on

of knobs,. i nt . tents 5,731, 168; 5,807,706; 5,821,333. In
sone en‘ts)Poa&|tﬁ§ﬁ?ghgigb8§2’%9éﬁjt5§2hg es" technology is used to pronote

het er odi mer i Zagdnenl mothgé pigneptasng alidterprewitjbr using pleec pfdteberaned-nPegRUB and

anti-"actiyvating. , i ; - ent
const r ucP YRRt EEERL e hSpdursel it ilos i A3 BOGEEROEER! |
| . Kii6b) plyiperitide thathas Gednrpiterel frod'an nriginalipolyncl®8éanp enendo aprrsubRrangeegfiden, and

the anti-| gER 3 . i ey "hol e"
i at § orie- T o EETRBRER el by is R B uchelap HRHIEL bl o AOHT Il e
pr epar edpofyoncledtide trencodetiyR aviibbrpahtpepiade are exyBesgedi eitheral adommpnibpst edlluci ng a

"hol e" i on.i Lts Fe. region, Pl (e g.,

022E7. 1 TSty gP bR HeleRorbfinke BofiThe MRl dRn bt il B R ML °. Do as

by the provedancpuridicatidnpidwitchydpmation oftthe Inteseometimes Tnisent ashedineptsNbe chant

et . ( T e o n t . 168. 5, 807, 706;

5. 637 gy Riied g ol ol GE LRRRN g B, 5 e

" pr ot uber anc éan sornoengzpdirnspts, srttibediespf theampeitsrventnspmbiae adnobs intghresor

separat e 4 I i i tide that has
sulat%@ \%yl@f?lrz;n%nt ﬁl#@%%ﬁ%%{% gog?rsalﬁe gfngaesé bishdcific RAMREP

been altere roman or eotide"to encode a protuberance, and
a second pol ynucl eoti de encodi ng a second pol ypeptide that has been altered

fromthe original polynygl eotyieflgrd FofNEAYdand REconibindnX MethssPol ypepti des are
expressed, either in a common host cell with recovery of_ the heteronultiner

from t he hostThednrventiqn alsgrasovidss isplgted gplapucicetifss sncogipe e anfipedies apdidalRsed and

pur gy Cagered) vedkdat bR &2¥s édﬂfpﬁﬁh# @8 pOifynd R iR} HA B hbinaR I techhifueS @5Fehe
enbodi nents, the heteronultimer formed is a nultimeric antibody, for

exanpl e HodrEpetithe aatibaigshody. | n sone enbodi nents, antibodies of the

present i nventd RRomERAR PR dEctER OPGe bitbad alpsnEldoaliegitodihd fhe Yibb&Nk hi nge
region constructs to produce hingel ess hispecific ant I'bogt{}]?%% E Vect or s,

Host _ Cel Falatesd FasemttiniodyTePLEG, ter o &b donireAmp G tinn 1 ¥dPat ed

pol ynucl &Elteks%s oNK OtoR g tH@ndyaky QQ@Hdﬁ§ isBBited bfLde@SRGeRIBichnveM@@hIor s and

host cells conprising _the pol ynucl eot.i des, and reco_ngj nant ﬁtcggnmge ues for

t he 25  procedures, for example, by using oligonucleotide probes capable of binding speci
encoding the antibody. Many vectors are available. The vector components generally include, but
are not limited to, one or more of the following: a signal sequence, an origin of replication, one or
more marker genes, an enhancer element, a promoter, and a transcription termination sequence.

(i) Signal sequence component
30 The antibodies of this invention may be produced recombinantly, not only directly, but also
as fusion antibodies with heterologous antibodies. In one embodiment, the heterologous antibody is
a signal sequence or other antibody having a specific cleavage site at the N-terminus of the mature
protein or antibody. The heterologous signal sequence selected preferably is one that is recognized

and processed (i.e., cleaved by a signal peptidase) by the host cell. For prokaryotic host cells that do

35  notrecognize and process the native antibody signal sequence, the signal sequence is substituted by
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production of the antibodies. For reconbinant production of the antibody, a
pol ynucl eoti de encoding the antibody is isolated and inserted into a

repl i cablwowveatmsdsbor further cloning (anplification of pChaSBNA381 f Or
expression. DNA encoding the antibody is readily isolated and sequenced

usi ng conventional procedures for exanple, by using oligonucleotide pr obes

capabl € oAt P RGalL GRclof, {oPed ?esfr&ﬂﬁlegggl (1R afkAlidd 1A narhey

vectors % e vector conpohent f’lnc l'ude, but are not
limted pbmplllmaw, pp, orbea-swble ehterotaxin 1 eadys. Fer yohgy ﬁ@ret@e@meme sigapl seqieten of

replicatio Lor e r. e r, and
2 Fr anodt Bt r SR ER B AT B S i RE T EPORAEL (B BIRESoce I TP,

ant i bodigsyvebontytds 9-fattuelBddes)) oﬂ@syd pespiaeei e, tead athidanhyamplate lexdky
directly, but Iso s hj odi es with heter.ol ogous anti bodies. In
one” Srb ot EretrEroT S PUSSHs. Srrrnoeyh Ee! SRR GR R OB IRNTE D, or her
ant i bodyedidNdes gsba%lmevg;rlﬁlf geﬁeteﬂyaae}dagefos b)taﬁlpﬁlth& H@péﬂ-strﬁp’lm g]])lslglﬁlf atehe ][rat u [) F
protein or antibo e het erol ogou nce cte ef erably
< one  eAEBRS TRoEGH P Sah BrchrF Getes B ety BHDE YR s OrgRar

pepti das@gbday. t he host cell. For prokaryotic host cells that do not
recogni ze and process e native anti bod nal sequenc na
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(iii)  Selection gene component
Expression and cloning vectors may contain a selection gene, also termed a selectable
marker. Typical selection genes encode proteins that (a) confer resistance to antibiotics or other
toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b) complement auxotrophic
30 deficiencies, or (c) supply critical nutrients not available from complex media, e.g., the gene
encoding D-alanine racemase for Bacilli.
One example of a selection scheme utilizes a drug to arrest growth of a host cell. Those
cells that are successfully transformed with a heterologous gene produce a protein conferring drug

resistance and thus survive the selection regimen. Examples of such dominant selection use the

35  drugs neomycin, mycophenolic acid and hygromycin.
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(iv) Promoter component
Expression and cloning vectors usually contain a promoter that is recognized by the host
organism and is operably linked to the antibody nucleic acid. Promoters suitable for use with
30  prokaryotic hosts include the phoA promoter, B-lactamase and lactose promoter systems, alkaline
phosphatase, a tryptophan (trp) promoter system, and hybrid promoters such as the tac promoter.
However, other known bacterial promoters are suitable. Promoters for use in bacterial systems also
will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA encoding the antibody.
Promoter sequences are known for eukaryotes. Virtually all eukaryotic genes have an AT-
35  rich region located approximately 25 to 30 bases upstream from the site where transcription is
initiated. Another sequence found 70 to 80 bases upstream from the start of transcription of many

35
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30 (v) Enhancer element component
Transcription of a DNA encoding the antibody of this invention by higher eukaryotes is
often increased by inserting an enhancer sequence into the vector. Many enhancer sequences are
now known from mammalian genes (globin, elastase, albumin, o-fetoprotein, and insulin).
Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples include the
35  SV40 enhancer on the late side of the replication origin (bp 100-270), the cytomegalovirus early

promoter enhancer, the polyoma enhancer on the late side of the replication origin, and adenovirus
36
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25  sequence are preferred. Alterations in the TIR can include, for example, alterations in the number or
spacing of Shine-Dalgamo sequences, along with alterations in the signal sequence. One preferred
method for generating mutant signal sequences is the generation of a "codon bank" at the beginning
of a coding sequence that does not change the amino acid sequence of the signal sequence (i.e., the
changes are silent). This can be accomplished by changing the third nucleotide position of each

30  codon; additionally, some amino acids, such as leucine, serine, and arginine, have multiple first and
second positions that can add complexity in making the bank. This method of mutagenesis is
described in detail in Yansura et al., 1992, METHODS: A Companion to Methods in Enzymol.,
4:151-158.

Preferably, a set of vectors is generated with a range of TIR strengths for each cistron

35  therein. This limited set provides a comparison of expression levels of each chain as well as the

yield of full length products under various TIR strength combinations. TIR strengths can be
37



No. 5, 840,523 and Simons et al, 2002, . Imunol. Methods, 263: 133-147.
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However, a number of other genera, species, and strains are commonly available and useful herein,

such as Schizosaccharomyces pombe; Kluyveromyces hosts such as, e.g., K. lactis, K. fragilis
(ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), K. waltii (ATCC
30  56,500), K. drosophilarum (ATCC 36,906), K . thermotolerans, and K. marxianus; yarrowia (EP
402,226); Pichia pastoris (EP 183,070); Candida; Trichoderma reesia (EP 244.,234); Neurospora
crassa; Schwanniomyces such as Schwanniontyces occidentalis; and filamentous fungi such as, e.g.,
Neurospora, Penicillium, Tolypocladium, and Aspergillus hosts such as A. nidulans and A. niger.
Suitable host cells for the expression of glycosylated antibody are derived from multicellular
35  organisms. Examples of invertebrate cells include plant and insect cells. J\Numerous baculoviral

strains and variants and corresponding permissive insect host cells from hosts such as Spodoptera
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Streptonyces. One preferred E. coli cloning host is E. coli 294 (ATCC
31, 446), although other strains such as E. coli B, E. coli X1776 (ATCC
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human 11 Hﬁ)'hd%@ fi® [fr&fﬁgeﬁl thd sion of an immortal cell line of immunologic origin and an

antibody producing cell. The term encompasses progeny of heterohybrid myeloma fusions, which

are the result of a fusion with human cells and a murine myeloma cell line subsequently fused with a
30  plasma cell, commonly known as a trioma cell line. Furthermore, the term is meant to include any

immortalized hybrid cell line that produces antibodies such as, for example, quadromas (See, for

example, Milstein et al., 1983, Nature, 537:3053). The hybrid cell lines can be of any species,

including human and mouse.

In a most preferred embodiment the mammalian cell is a non-hybridoma mammalian cell,

35  which has been transformed with exogenous isolated nucleic acid encoding the antibody of interest.

By “exogenous nucleic acid” or “heterologous nucleic acid” is meant a nucleic acid sequence that is
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8065); mouse mammary tunor (MMI 060562, ATCC CCL51); TRl cells (Mather et
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25 D an energy source, usually in the form of a carbohydrate such as glucose;
2) all essential amino acids, and usually the basic set of twenty amino acids plus
cystine;
3) vitamins and/or other organic compounds required at low concentrations;

4) free fatty acids; and
30 5) trace elements, where trace elements are defined as inorganic compounds or
naturally occurring elements that are typically required at very low concentrations, usually in the
micromolar range.
The culture medium is preferably free of serum, e.g. less than about 5%, preferably less than
1%, more preferably 0 to 0.1% serum, and other animal-derived proteins. However, they can be
35  wusedif desired. In a preferred embodiment of the invention the cell culture medium comprises
excess amino acids. The amino acids that are provided in excess may, for example, be selected from
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included to prevent the growth of adventitious contaminants.
25 The antibody composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography, with
affinity chromatography being the preferred purification technique. The suitability of protein A as
an affinity ligand depends on the species and isotype of any immunoglobulin Fc region that is
present in the antibody. Protein A can be used to purify antibodies that are based on human 71, V2,
30  or 4 heavy chains (Lindmark et al., 1983, J. Immunol. Meth. 62:1-13). Protein G is recommended
for all mouse isotypes and for human y3 (Guss et al., 1986, EMBO J. 5:15671575). The matrix to
which the affinity ligand is attached is most often agarose, but other matrices are available.
Mechanically stable matrices such as controlled pore glass or poly(styrenedivinyl)benzene allow for
faster flow rates and shorter processing times than can be achieved with agarose. Where the
35 antibody comprises a Cy3 domain, the Bakerbond ABX™ resin (J. T. Baker, Phillipsburg, NJ) is

useful for purification. Other techniques for protein purification such as fractionation on an ion-
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affinit ysamplegpﬁ@¢ e@gqgﬁg proteins can be compared for their quantitative intensities on a Coomassie-

stained SDS-PAGE. Alternatively, the specific band(s) of interest (e.g., the full length band) can be
detected by, for example, western blot gel analysis and/or AMES5-RP assay.

C. Pharmaceutical Formulations
30 Therapeutic formulations of the antibody can be prepared by mixing the antibody having the
desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers
(Remington’s Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as phosphate,

35 citrate, and other organic acids; antioxidants including ascorbic acid and methionine; preservatives
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sanpl es © e expres roteins can be €0 heir quantitative
i nt ensi tdsecrose, laar@cs@im@@loe@maﬂoml Slbgomqfcoumer-anhatch @%$0§11unb ﬁ@té’é pecific

band(s) of hALe es U —[q,gé d by, for
exanpl e, COWé’setXes % ﬁ) rOtgP CO&’nQ?fg)l grl dééﬁgﬁ%rogﬁl%ﬁﬁ%&%%@% . Pharmaceuti cal
For g atPICIﬂiBONICSF“aﬁl@d)l}Iedlyfeﬁégiybﬂt(PEG)S of the anti body can be pr epar ed by
m xi ng the an t he desir

od haVb Js ntgld deegtFl n a tiv e % nd as necQ ?al

physi ol ogi cal @f L450% Bt m(f‘éary R e gln?g 4] 5?13 T 26t TReN ngton' s
Phar mac efiit paréibulBeideatasbeldy treaed) dréfoably Glmé th%co@hme@fh%&)l)n,tles tthattdoelon‘ or m of
I yophi i zed fornul ati ueou ol tlons IS
exci pi en?t‘dg’erseé}?’ etcb‘?ﬁc#‘ P@‘%rr goépgtaﬁcgntﬁ%s’ f‘téonr%?'l pi enF fseta ?10 3955’8(1 5% and
concentr a&heﬁmmeﬁmnhay@dt Sactdmolaaildsde sbitfbiyeprasestlia boratsingpion Spdnadusts ticit kreat e,
and her acid ant i oxi dants including ascorbic acid and

o Siecha g G5 ek i i

met h as oct adecyl di net hyl benzyl amoni um

chl ori de; hexmh@nngradlahd; oy aleg bdmmam)bckmmﬁuwb@htllopﬂepla&sad, barezatiahyum
ropyl _paraB o eupiir b BERRd al e R e hERE AT Y1 ©f
m cr esol ge,latinemmpeﬂuhr&tpdlp(rgdﬂlﬁyh@éthe@slatehmmrwapmte épertesiyd res)loidatdrigody ;
protei nsd %i%r& s%lzerxgz or exa e llll oso egellbl?‘rtrdnr}fncro hleres Qrg%zj Cﬁ%eé@é@y&%ﬂ%gghl lic

pol yners yVi n PyFfro Fadne’ aC|
gl utZm nand ras@apsalgs) e in hacsddngilses. auogmrdlmquesme diggbselian Remingwa&char i des,

dlsaccha des nd.ot her. car bohy t tydi ng gl ucose, mannose, or
dextri nsi)mrﬁmf ?cagsa%{weesn 6§h s‘gtcl: v 880?@%1%/51\ a (g'ars such as sucrose, mannitol,

trehal ose or @h)ertbmladdtl,onsmltteu‘semlrfm zngzvcaalmmatratiomnmlstsh@csterim Thisds teadilyret al

conpl exes r.ot 0 non-ioni c surfactants such
as TV\EEN? C%’ﬁﬂp I%Bidlﬁ%{flg %h u%S%hﬁeﬁS?ki?nlngeﬁngag ycol (PEG. The formul ation

herei n may aI Sotapedidease pr@peaatldnamambﬁepraquv Sutdhpoemplensf smetgingbrglegsef or t he
par ti§ ul a %rep%r% %:Pé: %Elu@e@e@&ﬁgeanofe%tt cg, ofpsoﬁcﬁ ﬁycﬁ@dh&%& P&?{ﬁ%ryc&&alﬁﬁgmeemm ary

activiti ver sel ect eac I nst a t he
f or nul at amsibodyayhichimattiees wointhe @anaﬁshalbférart@ﬂﬂw dpdjlmgor microcapsule. Examples

of sustained-release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-
glutamic acid and vy ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic

30  acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed
of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of
molecules for over 100 days, certain hydrogels release proteins for shorter time periods. When
encapsulated antibodies remain in the body for a long time, they may denature or aggregate as a

35  result of exposure to moisture at 37°C, resulting in a loss of biological activity and possible changes

in immunogenicity. Rational strategies can be devised for stabilization depending on the mechanism
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a chenot herapeutic agent. Such nol ecules are suitably present in
conbination in anounts that are effective for the purpose intended. The
active i nyoediensscmy al so be entrapped in mcrocapsul eCprispasasi2st or
exanpl e, by coacervation techniques or by interfacial polynerization, for
exanpl e, hydroxynet hyl cel | ul ose or gel atin-m crocapsul e and

pol y- ( W%Meﬁemae?gﬁq@& q} th%ggrgg%ﬁrﬂﬁuécﬁamgrﬁ%Qﬁéeweve%wbe o0l 409 bl ug
delivery systens exanpfe 0SOITesS bum n m crospheres

m cr oemfognasins thravgh thipdiselfide @wcame,rﬁ@abd@aw@évy agltieveqd bmwfltfyﬁgw%ﬁhml Such
techniq t 16t h

B Rl 24 o e A e G e T

admi ni stadditivesnandids vel¢rengsspesifi¢ poly M imatrixscompaeliieng. acconpl i shed by filtration
through sterile filtration nmenbranes. Sustai ned-rel ease preparations may be

prepared. Suitable exanples of sustained-rel ease preparations include

sem fer rreabl e matrices of Bol i dNen/Bresppeyttic Uspdpythe AntibedY ai ni ng t he

anti body, Tﬂgaﬂgﬁ;oﬁk%fﬁle alvendod nﬁpge fQum mafﬁﬁ%&ﬁﬁﬁ@e&foh 6L 8%, €hiIprocdsé,| B,

or m crocapsule. es of sustained-release matrices 1 nclude poI yesters,

hydr ogel the erftxbpdyes(amkehzeé oh p colidpheie swshet Sephadsr T aesineriliey papgy; using methods

pol y(vi Wél%% 3}% artpﬂheylkr%ﬁ)hg&isanﬁ%@ is gcﬁ%acte&"@uthgsa?rzlﬁe kPininE AP AHihpEEr S Of

Lglutam c aC| | ut amat €, non-degradabl e et hyl ene-vi nyl

ac et ate, tOdvegursfctéJcﬂné thesa?ftﬁrcthwpaorgus yegied with @jsuit k@ﬁ@llvwélraswsl Ao¥s t he LUPRON
C]‘;B(t bl ahlatmb ﬁaﬁlﬁrlﬂﬁﬁgﬁﬁﬁée)&%IMQg&fto bagdrired amidh i9bymald @e aci d

copol yner z; euprol i de acetate), and ly-D-(-)-3-h ‘dr oxybut yri ¢ aci d.
Wi | e poinyrrbrligedsapgihodys F@taﬁylthfrféppqvﬁ lﬁy/PShﬁéé’ﬂthta@)ﬂ&ﬁéP"la tsi’l(‘feré’csilﬂ’ IYEBEi ¢
aci d enaflef, 1 ﬁlﬁ)aﬁl%t Qi r@ELs@Qﬁgaﬂé}geB%ronﬁH@ﬁnu%g@y days, certain hydrogels

rel ease prot gl ns for shorter tine periods. Wien encapsu] ated anti bodi es
remain in t hells@agbodymay ajse heusefuhia disgResjic RERAY T € frafol ARleNE SRIFEGRPENas a

resul t of,eXPRSM:Est {PspPDES Lk Qisdes, 3 Kbum." Bsithidehbc hpfpliBatlofs $hthi1tll}§Hd9| ogi cal
activity and possi bl e changes in_inmunogeni cit Rati onal strateglies can be

devilded’ typicallytvil pe lapeled with aéﬁ@‘ﬁ@i%gm@ﬁ Hierort Ragh AnrYaale which pgirbeey anpl e,

i f the aggresalhgd TREHRROIRMilSalisie@vered to be internol ecular S-S bond
formation through thio-disulfide, ntercha (ggr{ stabilization nay be achi eved
PiZi ng

by modi fyi ng @uR4digientepies.sediaguss, Cl v dp Al The @Pedyi @n be kbtled vighde
control 'llaag ss@a %}sﬂﬁrg%quaﬁl@p demwlnm;egpﬁ, o?otcas ﬁmwmsgy v@mlegiwﬁ zapl ng

specific po trix conpositions. D. Therapeuti ¢ 'Uses for th

Ant i bodyCalkgen efw.i b oY ilex-Intdnecianes, Blat | York, ANgy ‘6@1( Febd (K8 Da for gRgmmg. @yd

puridq c i body is imobilized on a solid
phasjg sﬁ%ﬁf&&t@ﬁﬁﬁﬁn&x t%&@g@%ﬁ&%ﬁﬁﬁo& étbg?@t%taper usi ng nmet hods wel | known
in the art. NbéFlummbnq Iphelschuchrasirso erythichelaton(earopiaa chplats)gr Saerpiceingghitai ni ng
the antigen tg\@s %d%{n'efa*nfﬂs deﬁOQwEJ“%E?f £§§an{ntfbepl§f:é«lf%9$ i bl MRSRA W th a

sui tabl e so vent mat renove substanti al he material in the
sanpl e exedpte. tThe flapresogeiiatel coebqrenjupitedito tbﬁﬂ“ébP‘iyélSlB%ﬂWdeopblqt‘%éhsF]ﬁf?Sb?l i zed

ant i bodyc,[,,Fng(J%@,bsmﬁ%@pg& Lo, fw@ééaﬁgmvwlh&e@a% B& besfthhialRl @sinph vent

such as yci ne that wi rel ease the antigen fromthe
ant i 49odytluorimeter.

(¢) Various enzyme-substrate labels are available and U.S. Patent No. 4,275,149 provides a

review of some of these. The enzyme generally catalyzes a chemical alteration of the chromogenic
substrate that can be measured using various techniques. For example, the enzyme may catalyze a
color change in a substrate, which can be measured spectrophotometrically. Alternatively, the

30  enzyme may alter the fluorescence or chemiluminescence of the substrate. Techniques for
quantifying a change in fluorescence are described above. The chemiluminescent substrate becomes
electronically excited by a chemical reaction and may then emit light that can be measured (using a
chemiluminometer, for example) or donates energy to a fluorescent acceptor. Examples of
enzymatic labels include luciferases (e.g., firefly luciferase and bacterial luciferase; U.S. Patent No.

35  4,737,456), luciferin, 2,3-dihydrophthalazinediones, malate dehydrogenase, urease, peroxidase such
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The anti body may al so be useful in diagnostic assays, e.g., for detecting
expression of an antigen of interest in specific cells, tissues, or serum
For di agmnwetne/@gybi cati ons, the antibody typically w | IPClhaskeseBedi with a
det ect abl e noi ety. Numerous | abels are avail abl e which can be generally
grouped into the foll ow ng categories: (a) Radioi sotopes, such as 35S, 14C,
1251, 3H, ,and 11..The I bpdy can ap i L QS e
doing ¢ ArgR des GRSERPRL AR G SR B, P L BLSAREEE,
1 and 2,sadchdridgexidades @i g., ghatose\tkideyes galdosrss oxidase end Nevesyorphospetwy Yor k, Pubs.
(1991), for, exanpl and.radioactivity.can be nmeasur I intillation
count | nél.el?y(dbc)gelﬁggoﬁ%%r@@'ﬁlﬂc PagEs ISushian nacéseraggéane@% (ﬁmg Qlu%%tgr%r(%gdﬁgr«%pi um
chel at espicioperdAidine,ead aietikandctinigaedior conjitgatesnzymies taartihediesre desgibed in

deriyatiyves, dansyl ., Lissam hyco thrin.and JTexa te .l abl e.
o S ue b AR P o R R i
t echni questbasely Oiaedethdds GUTHzE0 (ed. Dhgood sndith ViamVunali gicademio peess, New

exampl e._, Fl uor an be quantified using a fluorimeter. (c) Various
enzyne- s%%t}?égz(f%;@g?@ are available and U S. Patent No. 4,275,149

provi des a r @xh@pledbf ayree-absttaasmbinkiensemiwdadorgeampial | y cat al yzes a

chem cal alterati of e chro J ubstr.ate that : sured using
various tech §que TOTESH ‘%Q&%‘F%ﬁg?ﬁﬁgb ‘ﬁ?‘fﬁihy%‘é’ée“c%?{ (gﬁlglegtgg)élla%% o)?é change in
a subst rppdcassomiigChtrttoaenpiensdiasine PR 6137 6,0 hiotromathyl bewdidiye hydfocldondzt i vel y,

t he enzy(gﬁ nay alter the fluorescence or chem | um nescence of the

subst r at&MB¥achni ques for quantifying a change in fluorescence are

descri bed abaye. TialiahgiosphattedPy eith psraditophty] pespmssaseheotopar cal | y
excited by a chem cal reaction and may then emt |ight that can be neasured
(using &" &% mi nonet er, for exanpl e) or donates energy to a fluorescent
acceptor. Exaypl esp-dDigaknoyiaat (BDHGewsh i ctebdaienit waistrae ésesp-tigomhenylBi-bef | y

| uci ferase and bacterial .| uciferase; U@ﬁ. .tl;a EH% %lo 4,737,456), luciferin,
2, 3-18i hyatleeiptifase) orfluprarimwbstaize-methylyuhs/l G’Ej igdactoieske. peroxi dase
suchas hor senaghesbusRep ¥iARs Suts P Imbisdisad A1 aiasphiedsasialled in the art. For

b- gal act osi dase, gl ucoanyl ase

g | ysozype, sacc i oxi dases (e.g., glucose
oxi dase,? §FATEHER obthpga¥e ,U-Saﬁﬁfmﬁlwi’éoﬁ%iséﬂgﬁ‘ﬁgﬁ}é%go'de hydr ogenase),
het er ocycl i ¢ Rxicdase he(IBBeCR i eHRIRBHRAATVIXARS HitiB6dy0XThe akiEl}d artisan will be

| act oper oxi dase, m croperoxi dase, and_the |ike. Techni ques f.or conjugating
enzymes AR AP iteshnigies ff@ehsvitedgis; Fpr ex ’ﬁ‘f’\?ﬁtﬁ)o YC%%C,COWE%%%C}%‘{W or the

Pr epar attigih 108 afsneHREthAR bida@ titegoasy dfgatR snehdinedi st vt barfiezyphgdicimitioassay, in
Met hods i n Enzym (ed

GO GO R T RO e TN
for exanmkigody 1) thioh&ekadsbr. peEaxivdBs® (HRRAditett dohjngaioh piithe tbel witrthxi de to
02 R, B SNBSS PR RS BTS2l B
phosphat@se of WRLs MiittonpataviNs toguhedytithphasphate aatbaly o ppgeinligpxin
25  antibody). Thus, indirect conjugation of the label with the antibody can be achieved.
In another embodiment of the invention, the antibody need not be labeled, and the presence
thereof can be detected using a labeled antibody which binds to the antibody.
The antibody of the present invention may be employed in any known assay method, such
as competitive binding assays, direct and indirect sandwich assays, and immunoprecipitation assays.
30  Zola, Monoclonal Antibodies: A Manual of Techniques, pp.147-158 (CRC Press, Inc. 1987).
The antibody may also be used for in vivo diagnostic assays. Generally, the antibody is

labeled with a radionuclide (such as 111In, 99Tc, 14C, 13'11, 12SI, 3H, 32p or 355) so that the antigen or

cells expressing it can be localized using immunoscintiography.
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substrate; and 3) b-D-gal actosidase (b-D-Gal) with a chronogenic substrate
(e.g., p-nitrophenyl -b-Dgal act osi dase) or fl uorogenic substrate

4- et hyl wbebéa2e9s¢l - b- D- gal act osi dase. Nuner ous ot her pemaispwso8i28t r at e
conmbi nations are available to those skilled in the art. For a general
review of these, see U S. Patent Nos. 4,275,149 and 4, 318, 980. Soneti nes,

the label is indirectly conjugat edIM%DUEJE?oﬁBEA@BﬂXd The skilled artisan
wi Il be aware of various techniques for achl evi ng th| s. For exanple, the

anti body can (Be cofqdugas adibisgm aciripof FeyBHB (GRSLRI Interéering witk amtbgdiil c

cat egorigs; ,péj | abel s nenti oned above can be conjugated with avidin, or vice
versa. Bioti'n binds selectively to avidin and thus, the | abel can be

conj ugat ed wilnhndthe cabdipedythe mtt-FnYBHBmdilht)émS credmanistered wish mdeiapaakly, t o

e coh uiga Ao T ek g bt S b AR GRS B ARk pEr e

types ofahahahiso BREE Igmﬁﬁhnagle\lﬁeyﬂm @%w@@baﬁing\ﬁmﬂnnﬁmued hmiptien obunt | body
(e.g., anti-digoxin antibody). Thus, indirect E}nt@%gatlono he | abel with
the ant i BEEye EpPrse Huieais i enpanced\cigrst 1y S HLCRHEPGHS HBO0 SHPETR: { he
ant i bodyyReethabeude ahifleey) 8 gpecﬁﬁ@oﬂeh@m@f RESACK-4dMANhB@Lti08 dNarR e et ed
using a | abel ed anti body which binds to the antibody. The antibody of the
present theipaention withille 49t-tepgslaaiass aptibody vlhrewéwt%zg@wf SR HIMOs aRtiEeR s

conpgt i tinkgodyl Ndi ng assays, direct and indirect sandwi ch assays, and

i rmunopreci pitation assays. Zola, Monoclonal Antibodies: A Manual of

Techni ques, p”B“efaI’ﬂ“FlclaﬁBbc(d@R@ ppbeicof Which areidggryped aoxe.diayq bsRIgeVAERderdo be
used forahbRvad PRGN esE beﬁw@%ﬁﬁbé@aseseﬁl@ﬁfhﬁ Laficerd 18r dakpROdy is |abel ed with
a radionuclide (such as 111In 311, 1251, 3H_ 32P or 35S) so
that t heRHﬁ?ﬁﬁe\éi%(Requxwm DR Bb@@é@%@ntﬁqh Banisyeed gdsnB el lyrephagas,

' mmnOSCAVASWTaﬂJBVacﬁumIaEB (FieReebls 8. f1§)ﬁsea ReareAnhihast c()lo}ecBﬁ@H&k Bl
|nh|b|tor%Ract|V|t of Fc g@RIIB (CD3 Interferij antlbody Fc

bi ndihg FEREHNINS Testwah) mentefhaélcamahwnﬁm@tfeﬂg%sﬁwog alegtibgdiiifidst er ed

W th a thecapfidslabic 888Rtarks. AMAANHEEME BRcHaBGS foP Reinehtte cdnbabapeut i ¢ agent .
For exanple, anti-Fc gRIIB is admnistered to a manmal tao bl ock I%G bi ndi ng

to FcgRl rp@oclpﬁ@ra@%lgpd&ﬁ 8oreloped fgr ek RPItEeHERY A0ty comRickbt Yrgrrsieed: Ao hitune

I €SPoNSs esomERhses, a@dktldhDf 1HB cAERMHRT GMIHRYY Sbiayy & RAt B @ b e AR aiHniedt of

anti body. For exanple, where a th?%QB utic antlbodél |S.-Specific fg a tunor
ant i gen, meEng gifecier dynctien Gougltonsii @I@ng% e Gt SRRt A ;

ant i 26 Unmgu@ e, 6:483-baly X eNAS® eSmalut)¢Geneneth, He) ot dntillgiBiibady i gen
anti body. Therapeutic antibodi es, a nunber of which are described above,
have bee‘ﬁe‘ﬂ@\f@ﬁ'@&é@lﬁénd approved for treatnent of a variety of diseases,

i ncl udi ng canegRIUBROExpesaaRh gamﬂﬂbﬂiumwélbﬁ%éagx cambut (BREGaRhaximkGenent ech,
Inc.) is used to treat B cell

( Genent e@ﬁ is gn jphibitqry rﬁﬁg%%r gep Pé%te 3R ¥$§ OEgig%?ngéi(:t‘%lb‘@‘Lafml%‘ﬁ‘d“g

which would otherwise activate macrophages, natural killer and mast cells. Inhibition of FcyRIIB,

25  (e.g, blocking Fc binding to FcyRIIB) attenuates its inhibitory effect on immune effector function,
thereby assisting MADb therapies. Ravetch, J., (W001/79299) described a method for enhancing the
cytotoxicity of an anti-tumor antibody by reducing the affinity of the Fc region for FcyRIIB and
thereby limiting SHIP-mediated inhibition of cellular activation.

In one embodiment, an antibody that selectively binds FcyRIIB is administered with an anti-

30  tumor antibody in a mammal in need of such treatment. Selectivity for FcyRIIB is desired so that
the immune effector response activation by other FcyRs, including FcyRIIA is not impaired. By
failing to cross-react with FcyRIIA, the inhibitory function of FcyRIIB is more efficiently blocked,
thereby further enhancing the effect of the co-therapeutic agent.
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HERCEPTI N(r) ( Trast umab) (CGenentech, Inc.) is a humani zed anti - HER2

nonocl onal anti body used to treat netastatic breast cancer. Although, the
mechani srwof2006/28%at nent of cancer by all nonocl onal antchase@s/osesel oped
for such treatment may not be conpletely understood, at |east in sone
cases, a portion of the effectiveness of antibody therapy can be attri buted

to the recrui fi:1 f C I 2000,

Nat ure Medi m%gg Q%rﬂgoflghwea&ﬁ e %ntlfb?& (%(Slgﬁnééﬂ_g%{rgtg&) |e§:a|%1r%cez,i

6: 433- 44figmmA @ Blo& bipdiggyras Zint[m)bi)as (tiEebe hloeldihg thie iehibitorysefferts affdyRIIGEnd,

anti body, used to treat allergies. FCgRIIB is expressed on |ynphoid and
myel oi d fP‘ieﬁ‘éﬁ’B% ?&‘F‘fcé“,g%iﬁlllp ’ffer?)thonnat ural killer cells and is an inhibitory
r ecep]t or. V\V'I\Ahq’m ) act Exnahank, inkib@iRy bBivibf FHRIB. e@a-wpﬂpegation hiith inttivEGgRietepror:
signal i ng, erw se act te macr a es natur.al killer and
mast %cel Is. I}HWFVB\A%’Y%ﬂBS?Hh@ C@Fﬁgﬁrﬁgat‘fdemg’ BISEK ﬁﬂl LHRIT) offd“‘il%c{<% §R 1 B)
att enrat@ﬁ-linhﬁrtxg dxainplet, @tic)B R?‘llf?ﬁ%en&ﬁbepiﬁi&mm) ahé Bigh @ﬂﬁnftjumépt(ﬁ fior IEHH dgﬁ]bébr f
assi sti rapi es. Ravetch, nmet hod for
enhanci %gﬁﬁ&c&% %Qi t@? 5t reriy EARMDy ﬁ\%%:tlﬁ?ﬂ“igﬁ%)cﬁﬁmﬁyasr“gﬁﬁ8’%}?& t he

af fini t yex@hpledge benshegbne proteins@GlRlat@Baaupchctiier febimmimictitag rSpbiRe amdli at ed

inhibition aof c ar. activation n one emnbodi nent ody t hat
sel ect i VAP %&A&%ﬁtﬁn F‘?ugdgﬁyﬁ@f%ﬁcgﬁt%r%ﬁoﬁgﬁﬁéﬂ% ﬁf"r]scly kgﬁt"fl%‘oaﬂy ina
manmEl i auneiag rebptoliBniats Gk Riphils ddbed throtich yhefaﬁﬂivaﬁﬁgﬁbde)rs SToctagd, r ed so

t hat th ne effector re se, act ti b t h I
B T
i nhi bi t afcyRIMBREdeptONhR bednegf¥rinBnialy h&eedigtfizedioe bd-hyprdgaed kcecdo-hginebemn further

enhancing the effect of th t her ti ent.ln e. enbodi nent . the
ant i - FcdRIY Bo5RPT 550588 atpﬁ(éSpF fl?]gﬁu(as&%%“ﬁ?oé’pe@ggy fnglr%:?ﬁsﬁ%ﬁ%(’ht o bl ock
bi ndi ng with ﬂ)t@ﬁtﬁﬂﬁﬂblb@ﬁh&@S (PTHSY, &b)Fc&RIDIKIM@aﬁ heplhdablidnjlnted yl"hef fects of

FcgRl IB nd, nhancj,n cel.l pro nci n
i nhi d??‘\? 95‘89?3\}‘?‘1?1%}7 %t.”ﬁf]@? g&g AgEE £ ammtg Hﬁosgf?a?ase mroelcogpt or: } I'n
vi vo, FquRlpthphae 5bghosgheagy ned) athétdts WEAM-taggeadd oetcymomolahzanmaandrcgllulac eptors

i g af HIHEG PEREBF ol PolvpiriiR Gr YRk o “AogRam il (el e ops: 11
recept oret @Fc@% INa)rure B38, 288) i Thahetreffectacte |btook salciam mﬂm ahd pietdanngpse@iadpl es ar e
F caponse A EBIBPE Sl RS U Pt st e FEREEL, P eq by

co- agr goo@msefA]BC@HnH BytukihdrelenscaBbvetchter aig 20600 §<pmre, 20 8éA8P)edtboughlyeme

?\IO? ngLZ n[£i gkgﬁer?e 6at gcg'fpt he 1?%%%/}%@' b galf1Pr%e1£)& ?ende{njr c’fhg%egf of p?o%%rét%nhas
honodi neniBzalls rsralsoﬁbmzn&mg&i ﬂhBlTMmﬂ’(vmy has been experi ment ally

oo o S i PRI 2 Sl LR el LAY
associ at mmroclmnalhnpbadtee sm:cm”ly lfcarshen@vRIIB ask® SRTKeY actiagngegRidr BIndifed can be
e i T e N D o
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that links both inhibitor and activating receptors. Most experimental models have described the use

et

of murine B cells or mast cells and a monoclonal antibody (rat G4.2) that cross-reacts with both
murine FcyRII and FcyRIU receptors.

30 According to the invention, a hetero-bifunctional antibody comprising a monoclonal anti-
human FcyRIIB Fab and a monoclonal Fab specific for an activating receptor is prepared by
chemical or genetic engineering methods well known in the art.

The therapeutic potential for such a bifunctional antibody would include attenuation of
signals involved in inflammation and allergy. When activated by IgE and allergen (via the FceR),

35  mast cells and basophils secrete inflammatory mediators and cytokines that act on vascular and
muscular cells and recruit inflammatory cells. The inflammatory cells in turn secrete inflammatory
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proliferation (Daeron et al, 1995, Immunity 3, 635; Ml bec et ah, 1998, J.
| mmunol . 169, 1647; Ono et ah, 1996, Nature, 383, 263). The net effect is
t o bl ock weal2eéanrsdsaf | ux and prevent sustai ned cal ci um sipgmalseovg/o3ie8i ch
prevents cal ci um dependent processes such as degranul ati on, phagocytosis,
ADCC, and cytokine release (Ravetch et al., 2000, Science, 290:84-89)
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inhibitory function is accomplished by a bispecific antibody of the invention that directly cross-links

FcyRIIB and an activating receptor or by an antibody that indirectly cross-links FcyRIIB and an
activating receptor.

30 In some embodiments, the antibody of the invention inhibits activation-associated
degranulation. Inhibition of activation-associated degranulation is associated with and can be
measured by suppression of histamine release. In some embodiments, the antibody of the invention
inhibits histamine release at least 70% relative to total histamine. In further embodiments, inhibition
of histamine release is at least 75%, at least 80%, at least 85%, at least 90%, at least 95 %, including

35  each successive integer from 70% to 100%, wherein 100% reduction of histamine release is
equivalent to background histamine release.
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for FcgRIH (CD16) or CD4), Crohn's disease and U cerative colitis
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Therapeutlc antibody compositions generally are placed 1nto a container having a sterile

access port, for example, an intravenous solution bag or vial having a stopper pierceable by a
hypodermic injection needle.
The invention further provides an article of manufacture and kit containing materials useful
30  for the treatment of cancer, for example. The article of manufacture comprises a container with a
label. Suitable containers include, for example, bottles, vials, and test tubes. The containers may be
formed from a variety of materials such as glass or plastic. The container holds a composition
comprising the antibody described herein. The active agent in the composition is the particular
antibody. The label on the container indicates that the composition is used for the treatment or
35  prevention of a particular disease or disorder, and may also indicate directions for in vivo, such as

those described above.
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2.5, and 5 mg tablet concentrations are suitable for oral administration. The usual maintenance dose
for Type II diabetics, placed on this therapy, is generally in the range of from or about 1.25 to 20 mg
per day, which may be given as a single dose or divided throughout the day as deemed appropriate.
Physician's Desk Reference, 2563-2565 (1995). Other examples of glyburide-based tablets available
30  for prescription include GLYNASE™ brand drug (Upjohn) and DIABETA™ brand drug (Hoechst-
Roussel). GLUCOTROL™ (Pratt) is the trademark for a glipizide (1-cyclohexyl-3-(p-(2-(5-
methylpyrazine carboxamide)ethyl)phenyl)sulfonyl)urea) tablet available in both 5- and 10-mg
strengths and is also prescribed to Type II diabetics who require hypoglycemic therapy following
dietary control or in patients who have ceased to respond to other sulfonylureas. Physician's Desk
35  Reference, 1902-1903 (1995). Other hypoglycemic agents than sulfonylureas, such as the
biguanides (e.g., metformin and phenformin) or thiazolidinediones (e.g., troglitozone), or other
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Furthernore, the fornmulation is suitably adm nistered along with an
effective anount of a hypogl ycem c agent. For purposes herein, the term
"hypogl ycwoi2e06a08956” refers to conmpounds that are usefulPCrars2008gsi2at i ng

gl ucose netabolism preferably oral agents. More preferred herein for human
use are insulin and the sulfonylurea class of oral hypoglycem c agents,
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authority of any government in accordance with its patent laws.

The foregoing written specification is considered to be sufficient to enable one skilled in the
art to practice the invention. The present invention is not to be limited in scope by the culture
deposited, since the deposited embodiment is intended as a single illustration of one aspect of the

30 invention and any culture that is functionally equivalent is within the scope of this invention. The
deposit of material herein does not constitute an admission that the written description herein
contained is inadequate to enable the practice of any aspect of the invention, including the best mode
thereof, nor is it to be construed as limiting the scope of the claims to the specific illustration that it
represents. Indeed, various modifications of the invention in addition to those shown and described

35  herein will become apparent to those skilled in the art from the foregoing description and fall within
the scope of the appended claims.
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Thi s deposit was nmade under the provisions of the Budapest Treaty on the

I nternational Recognition of the Deposit of M croorganisns for the Purpose
of Pat entwBnoweadseyse and t he Regul ati ons t hereunder (Budapeats20smat2g). This
assures mai ntenance of a viable culture for 30 years fromthe date of
deposit. The cell line will be nmade avail able by ATCC under the terns of

t he Budapest nentechy. nc.
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Reverse transcriptase-PCR was performed using GeneAmp " from Perkin Elmer Life

25  Sciences. pGEX-4T?2 plasmid, Protein A columns and reagents, and Protein G FcyRIIL: columns
and reagents, were obtained from Amersham Pharmacia Biotech. Ni-NTA columns and reagents
were from Qiagen, Valencia, CA. Centriprep-30 concentrators were from Millipore, Bedford, MA.
SDS-polyacrylamide gels and polyvinylidene difluoride membranes were obtained from NOVEX,
San Diego, CA. FuGENE® 6 was obtained from Roche.

30 The cDNAs encoding extracellular and transmembrane domains of human FcyRITA
(CD32A; His;3; allotype), FcyRIIB (CD32B), and FcyRIIIA (CD16A; Val;sg allotype); and glucose-
6-phosphate-isomerase (GPI) isoforms of FcyRIIB, and FcyRIIA were provided by Dr. J. Ravetch
(Rockefeller University, New York). FcyRITIA-Arg;s; allotype and FcyRIITA-Phe;sg allotype were
generated by site-directed mutagenesis (31). Sequence information for: FcyRIIB1 (SEQ ID NO:11)
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(Nal ge- Nmnfmoummw bl Fuordstgin carijesstes werglobained fpertida Phespagse, F@mmeﬂéfes for

exanpl e)%\I fromLinbro or Fisher. Bovine serum al bumn (BSA), Tween 20(r),
1

Triton 00, EMEM (Eagle's M nimal Essential Media,
Flow cytometry was performed on a FACScan™ or FACSCalibur™ flow cytometer from

25  BD, Franklin Lakes, NJ. Absorbances were read using a Vmax plate reader from Molecular
Devices, MountainView, CA. Histamine ELISA was performed using a Histamine ELISA Kit
obtained from IBL Immunobiological Labs (Hamburg, Germany), distributed by RDI, Inc (NJ).

1.2 Producing GST - Fc Receptor Fusion Proteins
The cDNA for FcyRI (CD64) was isolated by reverse transcriptase-PCR of oligo(dT)-

30  primed RNA from U937 cells using primers that generated a fragment encoding the o~chain
extracellular domain. The coding regions of all receptors were subcloned into previously described
pRK mammalian cell expression vectors (Eaton, D. et al., 1986, Biochemistry 25:8343-8347). For
all FcyR pRK plasmids, the transmembrane and intracellular domains were replaced by DNA
encoding a Gly-Hisg tag and human glutathione S-transferase (GST). The 234-amino acid GST

35  sequence was obtained by PCR from the pGEX-4T2 plasmid with Nhel and Xbal restriction sites at
the 5' and 3' ends, respectively. Thus, the expressed proteins contained the extracellular domains of
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termni to Ay/ Hi at .amn ci.d positi . f.ol | ows: Fc H s292;
FcgRI I A, Met 2 a"lsll% BP° Ct"]nﬂg?d??é fslﬁlfgb%ncﬁﬂlﬁlg(b Y S5 T§ R l‘f%f)ers i ncl ude
si gnal p@néﬂadeagalnsﬂ?@mﬁadslsmﬂe fitsfon pafend EALIBAE nude lmereadmmed insth¢ foatpsd or ned
human enbryoni c. ki ng 293 b ca ci.um hat ipitation

( Gor man ‘&Iﬁ/g}“’? oﬁlﬁ’?ﬁ&w glP T %ﬁlanm}ite%% acSile)e 18 uc%Fvﬁrae'?%S%? 3}? a/er
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(Ni_- NTA) eds)) pp O8-873r SuiTramrindo: tﬂnéehmn)eemdhwgngedpmnmtebmﬁe phiaidombsf f er ed sal i ne
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antibodies (10.0-0.0045 mg/ml) were added to plates and incubated for 2 hours. After washing

plates with assay buffer, IgG bound to the receptors was detected with peroxidase-conjugated F(ab')2
fragment of goat anti-human F(ab')2 -specific IgG or with peroxidase-conjugated protein G. The
substrate used was o-phenylenediamine dihydrochloride. Absorbance at 490 nm was read using a
30  Vmax plate reader.

14 Primary Screen for FcyRIIB Specific Antibodies

In a primary screen, supernatants containing antibodies expressed from the hybridoma sub-
clones were screened for positive binding to FcyRIIB-Hisg-GST. Antibodies reactive to FcyRIIB-
Hiss-GST by ELISA were rescreened for binding to FcyRIIB-Hise-GST and negative binding to

35  FcyRUA(R131 variant)-Hise-GST and FcyRII(F158 variant)-Hisg-GST by ELISA.
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25 1.6 Antibody Expression and Purification
Antibody 5A6.2.1 (herein referred to interchangeably as 5A6.2.1 or 5A6) was selected for
ascites and purified using protein G chromatography (Amersham Pharmacia Biotech). DNA
encoding the 5A6.2.1 was isolated and sequenced using conventional procedures. The amino acid
sequences and CDRs of the heavy chain (SEQ ID NO:7) and light chain (SEQ ID NO:8) are
30  provided in Figure 10. The heavy chain CDRs are: DAWMD (SEQ ID NO:1),
EIRSKPNNHATYYAESVKG (SEQ ID NO:2), and FDY (SEQ ID NO:3). The light chain CDRs
are: RASQEISGYLS (SEQ ID NO:4), AASALDS (SEQ ID NO:5), and LQYVSYPL (SEQ ID
NO:6).
The putative binding epitopes for 5A6 monoclonal antibobdy include amino acid residues
35 K158-V161 and F174-N180, where the numbering is indicated for FcyRIIB2 in Figure 2A
(FcyRIIB2, SEQ ID NO:10). The FcyRIIB1 and FcyRIIB2 receptors have structural domains
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5A6 MAb fremdmal éﬂﬁ%%mt 2h *Gfardihog. GR27{gH310t0onghnbiRlabsAy buffer) was added to plates
and incubated for 2 hours. The plates were washed to remove unbound E27-IgE. 5A6 MADb, 5A6

F(ab)z, 5A6 Fab, mIgG1 (control) , and SB9 (anti-FcyRIIA/B) were prepared in assay buffer at

25  various concentrations from 0.01nM to 100nM. The antibodies were added to individual wells and
incubated for 1 hour. After washing plates with assay buffer, detection of E27-IgE hexameric
complexes that remained bound to FcyRIIA or FcyRIIB in the presence of competing antibody was
performed. Detection involved binding to the IgG1 portion of E27 a peroxidase-conjugated F(ab’)2
fragment of goat anti-human F(ab’)z-specific IgG. The detectable peroxidase substrate used was o-

30  phenylenediamine dihydrochloride. Absorbance at 490 nm was read using a Vimax plate reader.
Figure 11 shows that 5A6 does not block E27-IgE hexamer binding to huFcyRIIA as indicated by
the continued binding of E27-IgE hexamer to FcyRIIA with increasing concentration of competition
antibody (5A6 MAb, 5A6 F(ab), 5A6 Fab, mlgG1, and 5B9). Only antibody 5B9, known to bind
both FcyRIIA and FcyRIIB (see Figures 4 and 5) was able to compete with E27-IgE hexamer

35  binding. Figure 12 shows that SA6 does compete with E27-IgE hexamer binding to FcyRIIB as
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and FcgRI I B. FcgRIIs have a weak affinity for nononeric 1gd, consequently,
lg@ binding is assayed using a stable hexaneric conplex of three IgE and
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and affinity for FceRI was verified.

2.2 RBL cell lines

RBL1 48 cell line, derived from parental rat mast éell line RBL-2H3 (ATCC# CRL-2256),
expresses the a-subunit of the high affinity human IgE receptor (FceRI). (Gilfillian A.M. et al.,

30 1992, Immunology, 149, 2445-2451). RBL48 cell line was transfected by electroporation with a
cDNA clone of full length o-subunit of human FcyRIIB1 (Muta T., et al., 1994, Nature 368:70-73.)
which had been subcloned into a puromycin selectable expression vector (Morgenstern, J. P., et al.,
1990, Nucleic Acid Research, 18:3587-3596). Clones were selected in 1uM puromycin and
analyzed for FcyRIIB cell surface expression by immunofluorescence staining with anti-human

35  FcyRIIB monoclonal antibody, 5A6.2.1. The selected sub-clone was designated RBL48.C.4.
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Separated aliquots of K562 cells were stained with either a ml gd isotype
control (nope 21), 5A6 (anti-human FcgRI I B) nonocl onal antibody or Medarex
4.3 MAb (wotzoedmases FcgRI 1 A/ B) nonocl onal anti body. Bi necmgseas/ osesect ed
indirectly by a second incubation with Fluorescein conjugated F(ab)'2 goat
anti-nouse 1gG (F(ab)'2 specific antibody and anal yzed by fl ow cytonetry.
Medarex 4.3 bo . gRTI A (CD32A) as shown in Figure 16. 5A6,

anti - huFcgRI | (an}g{}gz%%fg%g%nti body, did not bind huFc gRUA (CD32A),
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sensi t i ZEsgREBlaA@bigdibg 0£2IES to BeBAyhere A6 ded 22EE atbedrardselthkbébioheg gost tifti-r esul t s

addi tional | i.cted in Figur 7, . The. afe ted in a
36 vel | P OB Sl o [ 1 ad A Lotk R B ER o0

M ni2@um iksbiging hiatandifedeloase withidisemitde s1pB8S)onvaisb kecrabtatogdfuilt Hni:Hed ankdnM sodi um
pyruvat e,.;dd,] ™ non-essential amno acids, 1.5 g/L sodium bi carbonate,

penicillin, streptonycin, 15%fetal bovine serum) with 2ng/mm anti-FceRl
MAb 22E7 and either an ml g3 isotype control (nopc2l) or 5A6 MAb at varying

concentrations from 0. 00gyxAfpt.e%6 M atpl%agﬁ{!) ié&iﬁ@&'ﬁﬁlﬁﬁ ina CO2
i ncubator. Cells were vvas‘l‘weg[ twce in assay ét};fs r and | ncﬁbat ed with
F(ab)' 2 This example describes construction and purification of bispecific antibodies having a

variant hinge region lacking disulfide-forming cysteine residues ("hingeless"). Construction of
25  bispecific antibodies having wild type hinge sequence is also described; these antibodies can be used
to assess efficiency of obtaining various species of antibody complexes.
3.1 Construction of Expression Vectors
All plasmids for the expression of full-length antibodies were based on a separate cistron
system (Simmons et al., 2002, J. Immunol. Methods, 263: 133-147; Simmons et al., U.S. Pat. No. 5,
30  840,523) which relied on separate phoA promoters (AP) (Kikuchi et al., 1981, Nucleic Acids Res.,
9: 5671-5678) for the transcription of heavy and light chains, followed by the trp Shine-Dalgarno
sequences for translation initiation (Yanofsky et al., 1981, Nucleic Acids Res., 9: 6647-6668 and
Chang et al., 1987, Gene, 55: 189-196). Additionally, the heat-stable enterotoxin II signal sequence
(STII) (Picken et al., 1983, Infect. Immun., 42: 269-275 and Lee et al., 1983, Infect. Immun., 42:

35  264-268) was used for periplasmic secretion of heavy and light chains. Fine control of translation
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goat anti-nouse Fc specific crosslinking anti body for 30 m nutes at 37C
Supernatants were harvested and assayed for histam ne content by ELI SA as
descri bedvgenereBdsy above using a histam ne ELI SA kit. FCItspeose3rel ease
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presented graphically in Figure 5. Both 5A6 and 22E7 with the crosslinking
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5A6 antibody to a plasmid compatible for generating the full-length antibody heavy chain-light

chain (H/L) monomeric antibody. The construction of this plasmid involved the ligation of two
DNA fragments. The first was the pVG11.VNERK Knob vector in which the small EcoRI-Pacl
fragment had been removed. The plasmid pVG11.VNERK .Knob is a derivative of the separate

30 cistron vector with relative TIR strengths of 1 - light and 1 — heavy (Simmons et al., 2002, supra) in
which the light and heavy variable domains have been changed to an anti-VEGF antibody (VNERK)
with the “knob” mutation (T366W)(Merchant et al., 1998, Nature Biotechnology, 16:677-681) and
all the control elements described above. The second part of the ligation involved ligation of the
sequence depicted in Figure 25 (SEQ ID NO:35) into the EcoRI-Pacl digested

35 pVGI11.VNERK.Knob vector described above. The sequence encodes the alkaline phosphatase
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mutation while the other chain conprises a conplenentary "hole" nutation.
The i nvention conprises both enbodinents. In the present illustrative
exanpl e, wbeoAds@Esm of the bispecific antibody is constrcuaiseasnsi28pnpri se
a "knob" nutation and the 22E7 arm of the bi speci fic antibody is
constructed™to conprise a conplenentary "hole" nutation. (i) Plasmd
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sequence I'n Figure di gest ed
p5A6. 1. 12 V@ht apdl Knbtnvy éseltnmons Flae, s bepuent Meéhﬂéi@c?éé 1t3ﬁé47 é’@@z)?;mawﬁlﬁbtham ds of

the STII 11 ea SAHSIE n?am hA X &lﬁ @ée@ ey anl i ﬁﬂk?&tl@&dyda%d afe th:8 Qinddl ine
heavy varla mal n o the H5A6 anti g
cysteines have been converted to serines (C226S C229S).
25 (ii) Plasmid p5A6.22.Knob.Hg-

One intermediate plasmid was required to generate the desired p5A6.22.Knob.Hg- plasmid.
The phoA promoter and the STII signal sequence (relative TIR strength of 2 for light chain) were
first transferred onto the p5A6.11.Knob.Hg- plasmid to generate the intermediate plasmid
p5A6.21. Knob.Hg-. The following describes the preparation of the intermediate plasmid
30 p5A6.21.Knob.Hg- followed by the construction of p5SA6.22.Knob.Hg-
pS5A6.21.Knob.Hg-
This plasmid was constructed to introduce the STII signal sequence (relative TIR strength of
2) for the light chain. The construction of p5A6.21.Knob.Hg- involved the ligation of three DNA
fragments. The first fragment was the p5A6.11.Knob.Hg- vector in which the small EcoRI-Pacl
35  fragment had been removed. The second fragment was an approximately 658 base-pair Nsil-Pacl

fragment from the p5A6.11.Knob.Hg- plasmid encoding the light chain for the chimeric 5A6
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p5A6. 11. Knob. Hg- The p5A6.1 |.Knob. Hg- plasm d was constructed to express
the full-length chinmeric 5A6 hingel ess Knob heavy chain/light (H L) chain
nonomer i cwanbedmeyss The construction of the plasm d i nvekcram2dosmsi2zsgat i on
of two DNA fragnments. The first fragnent was the p5A6. 1l.Knob vector, from
above, in whi ch the small PspOM -Sacl| fragnent had been renoved. The

secon d g@e % e W Qr'@ o flgziﬂoﬂf%@lryap 9041@1@6‘3?48%2156-@%{@&121 Rs&ic PCRf r agnent

from p4 encodi ng Bprom mat e am no, aci.ds of the hunman heavy

chai n i fragsiwntgenerhied frv«mﬂm 22\Hr elagraid W&\géh%@gﬂw@%ﬁ%?rtsed to serines
(C226S, C229S, EU nunbering schene of Kabat, E.A et al. (eds.), 1991, page
671 in Sequences of proteins of | munol og@cal interest, 5th ed. Vol. 1.

NI H, Bet hesds -MOANGGEAAAPAARTEANGBECPSCAGAGII TSGIAAGE| ve of the separate
ci st¥on vector w (EQBINO2Z/e TIR strengths of 2 - light and 2 - heavy
(Simmons et al., J. Inmmunol. Methods, 263: 133-147 (2002)) in which the

| i ght and he&a\AAAGGERASAISHEARETHRAGCHATACAMYRACEOAan ant i - HER2 ant i body
and the two hi nge(SE¥SIDINA@8) have been converted to serines (C226S, C229S).
(H Plasm d p5A6.22. Knob. Hs- One internmediate plasmd was required to

genﬁf ate t heTﬂg hsrrrﬁ(gp?—?g?l 159 ad ke o@'tlﬁ:%@ﬂagate Jmﬁmﬁm& WwifteRties TIRnd t he

STIT” signal Sequence ve TIR strength of 2 for

first tstemgthepf2dlignam 2-hheays fFmmons arby: Fgmunel- Mo&s,@é g]éﬁgfl%llfng%)h’é‘

i nt er medj B0 ni¥d beenldiBndeRkd LMt H6i- ”ﬂ%@de&ﬂ?anﬁH@&y
pr epar at'i :h%?\l?%e]a gﬁﬁﬂhﬂeg)’g %’lléac%ogg | asm genp5A6g62 1. Knob foll oned by the

const r ut wiiph G tmemstmn@@%%momﬂedkﬁ%mﬁgt N $2868smi d was
constructed };9A5§5 gtg‘ge the STIl signal sequence (relative TIR strength of
2) for the |ight c aln.” The construction of p5A6.21. Knob. Hg |nvc}1£ﬁ/ed t he

I i gbfion of (ThisplsDRNAvAE canstraeiedto inffpduqe;thes$TIf f‘é‘@llréﬁ‘ltle%s Vit d reJeRE

. Knob. l_@ SF0 Qb tflennew Glint AGe §(§1§1Hctlg§ Qf%SAB@lKI‘IOB agoRed thB iﬁgatbﬁ eftwoenoved.

(2

The secondlgtﬁragment was an appr oxi rratel 658 base-pair EEF c f ragnent
from t h®NySAsements. KhobrsHyas the BB Ko ﬁ@ctct%WMCEWF sk Parl P t he

chi meri TOE It nP it of U 1idAGod WakRhia o;vmlatela/rsoap@srecpm mat el y
489 basgragé?@ﬂg:o%ﬁélr\nl& I CRSf rg ?r{gltn(% eenéearcz)at ed frgpr% t.he H1.22.

pl asmi d PacisViiug fragreent fodth thei pd 1 B2 Hgeplasmi encoding the Ay transcnptlon terminator

T@iﬁ%‘%g% EI%EM 4iS hdo (P9 TTREstrength of 2 for the
W cE;I-ﬁéﬁg\%AAAAACGAX%?SE eD I&IO 28) The plasm d
pl H1. 22 heigey chsina der | vati ve of the separate cistron vector with relative
TIR strengt hs(u?f %5 o%H heavy (Sinmons et al, J. |nmunol.

33-

Met hods, 263: ich the Ilqht and heavyw\i bl e donmi ns
have been chéfvgwedtemdalteﬂmsnaf#ﬁtwexmeﬁlﬁﬁé reRaeEe PERVEE he two

hinge ¢ %ﬂs%& Cfhe QﬁYagle%ﬁlQin%? MeehEe @nﬁ—@*’ cra i:H"h%@n& 1%%2@15m Wk 29so}ransferred
25  onto the pVG11.VNERK.Hole plasmid to generate the intermediate plasmid
p22E7.1.L.VG.1.H.Hole. The variable domain of the 22E7 chimeric heavy chain was then
transferred onto the p22E7.1.L.VG.1.H.Hole plasmid to generate the intermediate plasmid
p22E7.11.Hole plasmid. The following describes the preparation of these intermediate plasmids
p22E7.1.L.VG.1.H.Hole and p22E7.11.Hole followed by the construction of p22E7.11.Hole.Hg-
30 p22E7.1.L.VG.1.H.Hole
This plasmid was constructed in order to transfer the murine light variable domain of the
22F7 antibody to a plasmid compatible for generating the full-length heavy chain/light chain (H/L)
monomeric antibody. The construction of this plasmid involved the ligation of two DNA fragments.
The first fragment was the pVG11.VNERK.Hole vector in which the small EcoRI-Pacl fragment
35  had been removed. The plasmid pVG11.VNERK Hole is a derivative of the separate cistron vector
with relative TIR strengths of 1 —light and 1 — heavy (Simmons et al., J. Immunol. Methods, 263:
133-147 (2002)) in which the light and heavy variable domains have been changed to an anti-VEGE
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p5A6. 22. Knob. Hg- This plasm d was constructed to introduce the STIIl signal
sequence - with a relative TIR strength of 2 for the heavy chain. The

const r uctworo@fo2psh6. 22. Knob i nvol ved the ligation of twoTDNAGGRIRSENTS.
The first was the p5A6.21. Knob. Hg- vector in which the small Pacl-M ul
fragnent had been renoved. The second part of the ligation was an

aIOpr 0X id rmﬁt@h%(\&@z mﬁleinm'e FhaRetGhutdoty (lfsﬁeasgmn, Yaay][vi) (Mﬁﬁl@lﬂ?‘ﬂt alr.] ,Z%td;@- )

pl asm d _encodi ng t transcriptional term nator. for t i ght . chain, the
oA pr HOtORoOE s PO bbb e R erts e dioo e o R of 2 For
the heawvywe Ingdtiah invbivkd 1@3{1@,&? g&gwea?e&%dpicieczi hkg;@n&'% H(g.lmabim]l):%)mg imﬁolm asni gis
were required to generate the desire 11, e. S The variabl e
domai n Gecldigssted ](laW]?R%@@'RIV?Ct?WF??EP‘?d@%?Yeg 3{?1’6 ?ﬂ'éq“ﬁel_%g%‘%f fTF &k anst erred
ont o0 5t hghaWhatasd préMeRK pHEA £ Sl &igHEl tbqhéhc@aekadntret igiable ey svBding i@naisasm d
p22E7.1_L.VG,I.E.HoIe. The variabl e domain of the 22E7 chineric heavy chain
was t hedightchys peipe &F/gRtRPdY he p22E7. 1. L. VG 1. H. Hol e plasnid to generate the
i nter medi at e ,ppFsighIP22E7. 11. Hol e plasmi d. The foll owi ng describes the
preparation of these internediate plasnids_p22E7.1“H%Y§.I"H. I an

P22E7. 11. Hol &his@laBietss 5ynstrred e HEPIuse the grigs hegarana a.cv%%?'ﬁ%é% 7. 1.

LVG. | . H.ahigdo8y il Shudbadl h8EvY cMESFrARRSE ¢ GhiRkehtd e eind@tc flilblehgth Redve Ehditigghrur i ne

| i ght varLabfe domain of the 22E7 anti bod io | as '€ C atiple for
gendPat icAyn HHemprameric aiBPdy- Tda G3PSEHEPHOT H%‘fq -“c'ﬁmghnveﬁ}ﬁ fpe HeRgharte

ant i bodYONA REerkeARS trhé!fitst WA uef p2bbi LGS HIHbIA veviol iv@thich e shrialjadliloPspOMIt wo DNA
fragnments. The first fragnent was the pV vectordin ich the

al.. VNERll<. Hol
smal | EJBRmemied beep myioust Thagcad eqt pldhpiisation ‘*‘r‘YPéveﬂﬂé?&W?g‘eﬁ%emf. . Hol e
i's a derij yatiee (SHQ INROSSPRloahEMBI-PLHOMI di@ete®p22M 7 1L Vel 1all Hele vEitbt. She engt hs
of 1 - light and 1- heavy QSi mons, € gl,, []) Irmungl. Vet hqdz 263: 133-147
(2002)) SPoreRgsicrtedesbe st gRMngAg ﬁ%fé%&“(} Hiénahieaueg i AP eV A2 W AAnged to
an ant i -Viachand inhadhe{VWNERIS)e doauind ik heET heb&ly. nut ati ons (T366S, L368A,
Y407V) (Merchant_ et Nat ur e Bi ot echnol ogy, 16:677-681 (1998)) and all

I
t he control @?%’rft@ﬁﬁ@%‘cri bed above. The second part of the ligation
i nvol ved | i gati pgHE7Ne. HFoROHE PRemidek cénetucted tdéxpreseth@ mll{1SEQ dhinddo23B) | nt o

Seauoncd BRESIBTRY SR BB NTLORATARE LDt S ARG i o

sequencanaMdd tHaigivhiof &vo(IMeA frafthentsamtle snsisamd p2dBTrii. Hel} véctqlit witiblathen of t he

22E7. anti b ) .11. Hol e, This plasmd was, construct.ed to i ntroduce the
mur i 9% ﬁ&ﬁ@%@?@?&%éﬁ%}’é}‘# B5en rteﬂ’gvegz E‘?e S@fﬁ?nl%t%‘gfltst}]%ﬁ%rngn Kirn heavy chain
f r amewordgpioingenetlabeseiphie PHIOMIESac It fhgthdnt frem g hs . PRHy \encidaigpprogmatelyhai n H L

i tib ol { ti, 2E/7.1 1. K i
P aat on /A aOrRgE e e vy iR Pl RIEE e ERR P OB YRSAR |
vect or isarimkicdres 2288l | M ul - PspOM

25 (iv)  Plasmid p22E7.22.Hole.Hg-
One intermediate plasmid was required to generate the desired p22E7.22. Hole . Hg- plasmid.

The phoA promoter and the STII signal sequence (relative TIR strength of 2) for light chain were
first transferred onto the p22E7.11.Hole Hg- plasmid to generate the intermediate plasmid
p22E7.21.Hole Hg-. The following describes the preparation of the intermediate plasmid

30  p22E7.21.Hole.Hg- followed by the construction of p22E7.22.Hole.Hg-

p22E7.21.Hole.Hg-

This plasmid was constructed to introduce the STII signal sequence (with a relative TIR
strength of 2) for the light chain. The construction of p22E7.21.Hole.Hg- involved the ligation of
three DNA fragments. The first fragment was the p22E7.11.Hole.Hg- vector in which the small

35  EcoRI-Pacl fragment had been removed. The second fragment was an approximately 647 base-pair

EcoRV-Pacl fragment from the p22E7.11.Hole.Hg- plasmid encoding the light chain for the
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fragment had been renmoved. The second part of the ligation involved
l'igating the sequence depicted in Figure 28 (SEQ ID NO 38) into the
M ul - PspQND 2décgesesed p22. E7. 1. L. VG | . H Hol e vector. ThePs@qsensa3eacodes
the last 3 amno acids of the STII signal sequence and approxinately 123
am no acids of the nurine heavy variable domain of the 22E7 anti body.
p22E/. 1%}. rFQAcezz anit8y. PAR Bfird dadithwiddn adéaﬁﬂih@lme bERISH BUERIGEEORY expr ess
t he ful i rrerl c 22E7 hingel ess | e heavy chain/li hain (HL)
nononer fregnznt frchmdy plifha2 Henplpyid enceding fheplkalins nhesH atai‘elW‘i%gaf ¢ gat i on
of two %}ﬁ’[‘@%&? The first was the p22E7. 11.Hole vector in which the
smal |~ Psp ragnent had been renoved. The second part of the
li gation waspzRf7aggfobdisat el y 514 base-pair PspOM -Sacl| fragnent from
p4D5 22. Hg- %?Wgﬂh qw%??&n%ﬁé@&ltts'lﬁ&o&&é t@@ﬂﬁlﬁﬁl Q@u&xf:e e ahélﬁﬁﬁ)& TiRavy chain
in ich the I'nge cystel nes have been converted to serln 6S,
C229S) . gtl(mgt}l oPR)efonihd hqamﬂmmz ﬂhq@p@stm@uon@ﬁ@ml?ﬂt2éﬂ?é€dﬁ%rﬂ%voa%% ‘é&?é'é’
requl 1 ol dGyIRASLALR, T rAlERLERLh RRARI 2R ol bliaMlich Thanalion
pronot er r%‘f’nc}g Er érg%n Q 1 ﬁldée ttJence reI ative R sttren %Ch of H% for
| i ght cReiRI-Misf @agmqnslnadtbpmfnequedﬂms@f@n@ s e aJ!l%PPWF@te E) fid to
generate .t L& ?%?Eq
descri bg" ?‘hgl p%%pﬁgg%r?glﬁnﬁké IQJI?]'?% FZrHegzd %gltagj dgﬁng!g?rﬁigdtmgg%gé 1%Kibéwljgsee Hg-
flol ll@vvgdrohyotdriﬁgﬂmgr@t seqishéep Andthe fighp Elpaipfer fhe [clinegjp 32 7an 'm%i & ehjd Thi s
pl asm d Was. ¢ ORSLT AGloRihat 5@}6 Qéﬂskﬁlep EDRNP Fhbméi GRA theSGUENTE:- plkinfa a
rel atlvemgrﬁeﬁ reneg)?{? e : ] Ia I ght chéarlnn The c%nstrgf:gtlbon of
]E)22E7 Zelhco&kngmem@-tranwvlpﬁwleﬁemeatbll fgatm beht effain anddke PRBsigahigAEnes Withfe fir st
ragnent vector in which the small EcoRl - Pacl
f ragment® lﬂ’é(ﬁTbg%tﬁe%?ér?g\zf)]farth%_'ﬁeavggg%%d fragment was an approxi nately 647
bﬁse pai r EcGRV- thbofdyEgrmmonf—f@*ﬁlﬁrhnéapézwliolé Hol e. Hg- plasm d encodi ng
e o PPy RfIEGH RS FREEAT b BOfbaneF ol s ol AatRLcivas ar
pl asmi d pmﬁgghm%d%hathh nhe@eph@wmws@vﬂﬂ&&éé@/ﬂlﬁ?ﬂ)@%ﬂ a‘S’i’Pfiy si gnal
sequenc ce the
STI1 o1 qhal OB ol frong WP CRRRRL PRE-RASL histgllendmel e oy
ER?'P Tmc@maﬁﬁﬁu@?moﬁhomdnpmﬂwe@mnmaé  Wgure Bigieghpelges ke6T7 @E&t(ﬂ%%))of three

ra The fir g[{re[ﬂ%, i i) in which
the smal1™" ﬁl“feﬁﬁ ‘fffpaferﬁg%r&féeﬁt ha Rgg%m% ﬁ%&gﬁ(s %'lhe seg}bﬁgo%u\rég@r?g\t was an
alpprZOX|d rrnrnce)r’ Zlnullailéﬂ (TRa6Wp it thEEo RigioRawd theraatiiesh! comparepHa2 37 AE#) Dol e, Hg-
pl asm odi ng_the .. ) I nal sequence,
and the“?tlrocd LT %ﬁ %&%th@;‘ll ?rgfi?’(@:%g%??n b%}%{l/t 1§Eegu€%??d fra i nt was
an appr oxi matm -s608syntis s plithe ardedienwyasip cap in

- gfith eaﬂgww & the, RS BaryQslls

plasm d for production of knob anti-FcyRIIB monomeric antibody and p22E7.11.Hole for hole antl-chRI

monomeric antibody. Each plasmid possessed relative TIR strengths of 1 for both light and heavy

25  chains. For small scale expression of each construct, the E. coli strain 33D3 (W3110 AfhuA
(AtonA) ptr3 lac Iq lacL8 AompT A(nmpc-fepE) degP41 kan®) was used as host cells. Following
transformation, selected transformants were inoculated into 5 mL Luria-Bertani medium
supplemented with carbenicillin (50 pg/mL) and grown at 30°C on a culture wheel overnight. Each
culture was then diluted (1:100) into C.R.A.P. phosphate-limiting media (Simmons ez al., J.

30  Immunol. Methods 263:133-147 (2002)). Carbenicillin was then added to the induction culture at a
concentration of 50 pg/mL and the culture was gfown for approximately 24 hours at 30°C on a
culture wheel. Unless otherwise noted, all shake flask inductions were performed in a 5 mL volume.

Non-reduced whole cell lysates from induced cultures were prepared as follows: (1) 1
ODggo-mL induction samples were centrifuged in a microfuge tube; (2) each pellet was resuspended
35  in 90 pL TE (10 mM Tris pH 7.6, 1 mM EDTA); (3) 10 uL of 100 mM iodoacetic acid (Sigma I-

2512) was added to each sample to block any free cysteines and prevent disulfide shuffling; (4) 20
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encoding the Ito transcriptional termnator for the light chain and the
STIl signal sequence (Wwth a relative TIR strength of 2) for the heavy
chai n. 3.\0Anad/aeedy Expression -5A6 Knob and 22E7 Hol e Palrivsb@sgysizsi

bi specific anti body was forned by exploiting "knobs into hol es"” technol ogy
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appr oxi nmat e ours at C on a culture wheel. Unless otherw se noted,
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peI | et m mizwtes fendistheenyifoge, fie STReTpaat ofigRdh SamPlsHas rgmoved RYFSBIFRAE 3) 10
m. of 1QQ. h;%ﬂeﬁ QAG &b fesﬂ%ﬁérﬁ!le(( A 19T 1 M dRiddleitvRluasied iy gacsv Jazpl e to

bl ock any ystelines and prevent disulfide shufflin f 10%

SDS was NJBY SDS semplh buffip ke sappies sugrppheadiedied for ¢ GppEssy gboﬁ@ﬁ‘éﬁv FgSbout

90C for .3 ohdWHass C(ﬁaﬁ]g) rt)(t}ﬁ{&rﬁf)@fahﬁ‘é( efl flﬂzg@'\f@rmrﬁfté @htfrlRtisranglpegomad asdnked to
room t enperature, acetone was added to precipitate the protein. The

sanples Sm@tWW@RéalS&ﬁﬂdtoé?ﬂﬁtan&’be oom tenperature for about 15 mi nutes.

Fol | owi ng Cerﬁdil'otx/ %%}ép%ﬁnoﬁ o8 ﬂl@f’éa@ﬁsaﬁ@le&wﬁl@efd@@&ﬁb Bil6 Welg,1. otlhm 12%
super nat ant of eac

| e_was renoved by aspl r 0 rotein
pel | et - G@@H@@@ﬁﬁéﬁﬂ(ﬂ%@}?@d&m@o%wﬁ%@ BH~ WIQV?;ES %@%X%skﬁ gﬁ%l e buffer.
The saml&fin g‘ngfeﬁ WelERen ¥Bd e thire fwith@bbm#ssi lmﬁoralﬁe(ﬁbﬂ%st&ﬁ Glot Mntysexed and
allowed to c to roomtenperature. A final iﬂ’ e(apri%egte centrl rggation was

per f or med andfarVeestsrdetanalysit S1oRd e AGE gl e glye pio £ apes B uced
wholg ¢ %émérxmméx)%no rﬂﬁ}@&ﬁb Gt \PHES. W% GncpHa@lamaelmambihnd wasckéd.)

100600 L |1 nduction sa were centrifuge f (2) each
vel | et M@g@égmggéﬁwqﬁ(lg@mma 2 EDHAC Y0 L Rl L b 4 016 THRS -

100) plus 0.5% gelatin for approximately 30 min — 1 hours rocking at room temperature. Following
the blocking step, the membrane was placed in a solution of 1X NET/0.5% gelatin/anti-Fab antibody
(peroxidase—conjﬁgated goat IgG fraction to human IgG Fab; CAPPEL #55223) for an anti-Fab

30  Western blot analysis. The anti-Fab antibody dilution ranged from 1:50,000 to 1: 1,000,000
depending on the lot of antibody. Alternatively, the membrane was placed in a solution of 1X
NET/0.5% gelatin/anti-Fc antibody (peroxidase-conjugated goat IgG fraction to human Fc fragment;
BETHYL #A80-104P-41) for an anti-Fc Western blot analysis. The anti-Fc antibody dilution
ranged from 1:50,000 to 1:250,000 depending on the lot of the antibody. The membrane in each

35  case was left in the antibody solution overnight at room temperature with rocking. The next

morning, the membrane was washed a minimum of 3 x 10 minutes in 1X NET/0.5% gelatin and
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mL TE (10 "M Tris pH 7.6, 1mM EDTA); (3) 10 nL of 1Mdithiothreitol (Sigma
D- 5545 ) was added to each sanple to reduce disulfide bonds; (4) 20 nL of
10% SDS waie 20adesYsbo each sanpl e. The sanpl es were vort exediS2vsasedl t o
about 90 C for 3 minutes and then vortexed again. After the sanples had
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ant i bodyullengdiapibofy PRyBRITF SRECISS Boh BT S 212 D O I SERGi 1§ on t he | ot
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NET/ 0. 5% gel atin/anti-Fc anti body (peroxi dase- c_onjyu ated goat, | gr(rf;’lf raction
t o MBmanhereddoed samsies. thalzhtmhainiageectalfpt the kngbgntiig fut 8‘%\/@91‘1& %l ot
anal ysi %miﬁﬁ{l%ﬂ&l}o‘dfc anti body dilution ranged from 1: 50, 000 to 1: 250, 000
depending on the ot of the antibody. The nmenbrane in ea(ﬁhoagase V\fa%]l eft in
the anti body Soilaly ta aeiBe Westarn biat raselisrare Sepa intigys 1A Rga Bhe next
nor ni ng, ; i haih sheck FOR tRAIERE ahtREEKIIBET/ 0. 5%
gelatin eﬁé%?%%ﬁoq?@@% %ﬁggg@g?%ﬁe% ﬂf%ﬁﬂ;ﬂﬁ Tr isg pH 7.5, 500 mﬁad ). The
pr ot ei n dotibely iiblonbargyhe iede zntit FeeaRapntibady Bdeny 2afie pHeFemtipodyds saiebls By wer e
vi suygl i zed | 09 | . B ndebeedduen skiples, tel | owed by
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exposure o ' ' m The anti-Fab Western Dbl 8t results
for the epprésidn of exchehtitiokn agrimreslis fretrRiqtesyion Atthe horylight chaip Recies, Spighot

anti - Fc aat b S , dubedRh@pIES thb ard GRYar @@k dthe
expressﬁ%ﬁgﬁgﬁg{t} %;ﬁlg?dgiﬁg{gg&%{ﬁggbaegéin%?gg%hea\?ﬁ/:ﬁ&gf@( Half chaiqﬁ speSE:i es for

t he knolheavit ¢hacigRbttdFontht khauantiFsYRIEM antibodyzn BosRi antba®i- ant i body
in lane 2. Th§3 ant - Fab yflclr;};jlﬁ?q(gtﬁb Hﬁ@e ;?_’%zfi&rﬁ%ﬁ@&ZﬁﬁJl@H&igggaﬁ&EAﬁiziiljotlz%f ent

vari abl e domaihs of Pthe al n. e anti-Fab anti generally has a
| ow@5 af fi ni t Vhefpoimatyiratibelysyecidsabtainedem ekpression of eS8 18 &npb & t he

expressi 08:0f ; AN ARLIPIL the fully folded and assembled heavy-light (HIL) chain species.

However, in order to facilitate the method of preparation herein described for the bispecific anti-

FcyRIIB/anti- FceRI (SA6/22ET) antibody , the hinge sequence of the two heavy chains were
modified by substituting the two hinge cysteines with serines (C226S, C229S, EU numbering
30  scheme of Kabat, E.A. et al., supra). Hinge variants are also referred to below as “hingeless”.
Plasmid constructs were prepared for the knob anti-Fcy-RIIb (SA6) antibody and the hole
anti-FceR] (22E7) antibody comprising hinge variants having C2268, C229S substitutions. Two
plasmid constructs were prepared for each antibody. One construct had a relative TIR strength of 1

for both light and heavy chains and the second construct had a relative TIR strength of 2 for both

35  light and heavy chains.
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results in the detection of the heavy-light chain species. Notably, the
full-length anti body honodi ner species is detectable for the hole anti-
FceRl antwbadys/o2Baséever it is only a small proportion ofcratsadosisi2By f ol ded
and assenbl ed anti body species. The folding and assenbly of the full-Ilength
ant i body hor‘mdi rrer species is not favored as a result of the inclusion of

the "knob" akrlob pH¥mid)) thelHdR anhPL£KY mut ations
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the hole anti- F¢ ant i.body.. 3 r nt and
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fully fol ded and assenbl ed he HL ai NeV, n
order t onfang 2pnd the Bole RerEt Ay %P& B’% %réf %’8‘?10% haF lélfﬁe ssirre e o h%ﬂh
bi speci fdinginahd i for Iﬁefg,lgkldﬁﬁam lane Ecmaudlelsmﬁezeaﬁ%)ab arestetddyt re;sutm@ow |am ge

sequence of the t eavy chain re d by sub t wo
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vari ant sy hewsl i@ PiR £RBodydd Aife oS tinitiek foodifererdt W@ndble&iﬂfﬂadls @f)ths fiphuchan wet e
prepared for each antibody. One con t rulggretgad a t iV R strengtsh of 1

for bot hedopigh haéﬁé‘“’f‘?ééff?“t& I‘i‘%iltl}‘?é’e%l"ﬁtf e %'Pﬂfi"r sraﬁlg eSha%eX rela fI ve TIR

str e[r)]g;[j hea@l? arﬁle@rS rg\%ﬂ’t%hil thi:( géiégtl&f‘&f tﬁkﬁlﬁa‘dyy ﬁélﬁlchﬁlll doadieds bﬂllgloaﬂhe Mlﬂ@lg@ﬁ' DB
antl oay rom no asm hol e anti ce

( p22E7. 1@(‘1!2@1@)9601%8 Re2 Rﬁ%kb‘bolﬂbf‘r]%éYeé%%n %ﬁ’f’f“? hipge &8 Stﬁéﬂﬁqa AT 1Bo here a% Sgg%gfycam
11. Kpb. fHgrovdMehtPRARe RR1ikd dndBsskighly of @B HedviydighaHe) &han@b@&sfomth ofmm eRl

ant i bodi es 2E7.11. Hol e. n_exp| ressed
fromt helﬂwbsflt‘{lgﬁ:‘%tap%’g%ﬁ{g% ﬁ*d&é’le&%“gﬂl?é%?‘i“é;éﬂﬁﬁaé‘%‘?ljﬁe 36‘89/@16 twglf‘%e cef 1Ines
lysat es Wer&RfRRa & es %&@&@Rfﬁtﬂl thy rePlaSe PAGenfthafosfight bilebheady chains are
nitrocel | ul ose, and detected with the t anti ‘E Fab conJi g%%d(?or
ant i bodyingreesediam 14a2i Ferthasidyeed Wﬁﬁg‘g? V& Gﬁr/ﬁﬁ LS EYIIHET L The
ant i - Faby Wastern,dl Y- RISl bifti- B RT SRBYMed. THEli@tbas id theqshtitbeyf hedrgand
significant inprovement in folding and assenmbly of the heavy-light (HL)

chai 26 spldit eknifsdy detdseedirhon theirhge 485 strengths are increased from 1 to 2.

Similarly, the anti-Fc Western blot results in Figure 21 show significant improvement in the

folding and assembly of the heavy-light (HL) chain monomeric species for both the knob hingeless
anti-Fcy-RIIB and hole hingeless anti-FceR1T antibody when the two heavy chain (HC) hinge
cysteines are converted to serines and again when the relative TIR strengths for light and heavy

30  chains are increased from 1 to 2. The anti-Fc antibody is not able to bind light chain, and therefore
the light chain is not detected. For the reduced samples, the heavy chain is detected for the different
anti-Fcy-RIIb and anti-FceRI antibodies. The increase in the quantities of heavy chains is detected

when the relative TIR strengths are increased from 1 to 2.
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anti-Fc g-RIIB nononelic antibody (relative TIR strengths - 1 for |ight
chain and 1 for heavy chain) in lane 2 and the hol e hingel ess anti-FceRl
nononel i cwartvednasyse(rel ative TIR strengths - 1 for |i ghtcrhmseovsassil f or
heavy chain) in lane 5. In addition, the anti-Fab Western blot results show
an increase in the folding and assenbly of the heavy-light (HL) chain

speci es for e | N Rinh, eSsepti -Fc g-RII B anti body (I ane
3) and the n%’%onewgpgﬂﬁfw’ﬁ()l eé%{bﬁgcgl_e‘s%&lgn il-.cheRI anti body (lane 6) when
the rel ati veEfeRng tifigivgtyes obteiningipgrificdsand frnednpl kispsrific antboflipeyasduelfr f r om 1
to 2. The anii - | Qﬂﬁa Hlofof e e hingd fokidh bi @Scduea aghvé.f erent vari abl e
domai ns 8 SS%‘#]IgﬂFiacgﬂﬁg%%gﬁﬁxgn é’e ear‘gfll y lﬁlgés egl I owercaffiani ty for the heavy
chain. For tle noﬂxlrrediaaéfdmiamﬁ!peg? the expression of each antibody results
in the detect]on, 8f,f Bﬁte Yf)é@v%él Q'Eitsu?%ﬁae'a S Peahass (vRHIdihdd W&, ddplsted! engt h
anti body species as a'result of the conversion of the hinge cysteines to
ser i nes to {6 meth &@, ehygifized, eachthe isepsrmateandssersied. nTheriesoublecnele wantpsweedsh| v of
the heavyzljght (H | I Rui@fant, REd A QbhRiaRBEERSS ant i - Fc
o Ri1b A0 L(gyotéurﬁﬁ%gﬁﬁ@srggﬁ??ﬁﬁg 2 pe s B lihand. i HRQBpiaAGG nge

cyst ei néslloanir@o@@ﬁ@aﬁ@dThi@stsIewhmgea@d@n@gai n when the relative TIR

strengt hs forl’h('% ingnt blgﬁgjllep%%\/tﬁencljagﬁs 4@ 3§ 5 NerBRARof hOWmk thfer?andiRd t he
reduced sanpl'és,“the heavy, as we ‘as light chains, are detected for the
di f fler entlisairaptdadygpaiiagdthmngh amicroffedrr (distaflyislinsk Ihe superptat g 82195 t he
quanti ti of hea light chains is detected when the relative TIR
strengt r@%grm Cleﬁtgl\rﬁyag%g froml to 2. Simlarly, the anti-Fc \Western bl ot
results in FiTjaswedbtastsomesivanited oS petyrcolamidngel PgctEapaores) @GP A

assenbl v, ply L5 32%% {ra@bnkibnk (SRl IROPIRILE EEAaREcdnipoR@hfidiie knob

hi ngel ess ant - e hingeless anti-Fc eRl antibody when the
t wo heawyolehlai weighQY alyinglg beayy shasn plas light ehaimieer osl$dt o serines and again

whent he rel ati Tl Siob@bn) 1 gt and heavy chains are increased
fro%Sl to 2. t%)e;gtg%;t'?@ﬁcl&gﬁlt%%otgé fgs}J not able to bind Iigg_t chain, and

therefore thdhepgtied sipainnaitsweropdiveiedionBd. anpgroSene’-4 bende BYIPRFRIMEY, t he
heavy chalny (%ﬁ)écg@%%glg%gogllqea&s &r i b8y, etk ndflilewas stirddlfbin4and watdsiat £°C, eRl

ant i bodi es. crease in the quantities of heavy chains is detected when
the rel ahé headsHllRwed toesnigierad e sunerafaabrErdfoflo rhvg beags yers tanssitel{q 2 at i on

of bi specfi &y L?Q&ié(un? PARQBERIS ofeRntesatkboeh! irdivaRkad vath oBMairRibaGerpur i fi ed
and functional Ispecific anti bodies was further assessed |abtfggr Cr%gt ext of

ant i200di Y .5 e nglupmyegs iamelutsd pejes # BYisrdicaisn geiadd GG OHbVEC

Extracti | Ja RS LS HE A7aRe Ea@BltiforRBSbeliNasdilvasnedh przibsspended i n
5 vol umss%%%fgrd?%t&:df I ed \%at er, adéﬁstedorto ,if;lIS Wi\l/t\]gr HCl , .centr.i fuged,
and the super rfatctions Wers edivgrado PHER and PMareg by adqidm £ 53?"&&3192'?5‘@?1858 in5 -
10 vol uneg,alg;te@b}bgﬁ@@gg@tan@bg&e&si ng a polytron (Brinkman), and the
supernatant retdined followmng centrifugation. This step was repeated once.

The insol ubl e del | €ttiopdachaneaf esgegeaed in 5 - 10 vol umes of the same

buf fgy, and tk'fs-%é HaSosH RSt HBl e dYmP BSSERNEbR1Fes Pw il bl diiheM

(M crofluidics). e supernatant was retained _follow n cen{riflfgation.

urea, 25mM MES pHS.5. The ProSep™-A eluate pool was diluted with an qual volume o

equilibration buffer, and loaded onto the column. After washing with equilibration buffer, then with
25mM MES pH5.5, the column was developed with a linear gradient of 0 — 1M NaCl in 25mM
MES, pH5.5. Fractions were pooled based on SDS-PAGE analysis.
30 4. Hydrophobic Interaction Chromatography

A HI-Propyl™ column (J.T.Baker) was equilibrated with 0.5M sodium sulfate, 25mM MES
pH6. The S-Fast Flow™ eluate was adjusted to 0.5M Sodium sulfate, pH6, loaded onto the column,
and the column developed with a gradient of 0.5 — OM sodium sulfate in 25mM MES, pH6.
Fractions were pooled based on SDS-PAGE analysis.

35

67



The supernatants were eval uated by SDS pol yacryl am de gel el ectrophoresis
(SDS- PAGE) and Western blots, and those containing the single-arned

ant i body w0D.2e06/@843and corresponding to the nol ecul ar weipgmtusedosasesngl e
heavy chain plus Iight chain) were pooled. 2. Protein-A Affinity

Chr omat ogr aphy The pool ed supernatants were adjusted to pH8, and

ProSep(tm - A beads (M Id.J.RQLE) %’@[8; added,( approxi mately 250m beads per 10
liters). The m xt ére vvésléées |£rrloe’ 4 n 9 91)(72 hours_at 4C t he beads al | owed

to settle, aﬂdeﬁwlwﬁéﬁhla@@n@lwm@wt@feﬂUSﬂFEéCE‘éEH@P We¥M1Pr ansferred to a
chromat ogr agt%@gm{iyﬁe it ATBIs eI B QR ri-ePCces08Kehh MahersRid BIAGHRE) W th 10TM

tris buffe umm was then eluted using a pH gradlent in 50
cit rateeqﬁithMeﬁ\laz(ﬂl 10wM sccindiher 19md iptisipegn OrldF NofelspHif prdthe gt pHe, and t he

g1 adisent,c| 9P A USROSl BHEDBYAGET - Fract | ons wer e ad) ust od
rea

to p d| tron 8Murea and tris base, then eval uated by
SDS- PAC;E and pooI ed. 3 Cati on Exchange Chromat ography An S- Sepharose Fast

Flow(tm col um ( ,ze%{zg)r;syﬁh&?gy ENSBR B GRIUBPEARE tolips 2M ur ea, 25

MES pH5.5. THE Pro te poo was di | d wth an equal voI unme of
equi | i brat i orfviausirhidar (bwtmdt iHewidelinosnlios trh@oéwaﬂmcnw P@lpwmfh?fmjn

equi |1 br.at o, BuL{ 0, SIS BP SRl &zgg»v,peﬂéméoftwﬁmgealwm<imoa,evel oped

with a I'Thear . Fractions were
pooll®d basponeots d&wbﬂﬂt@:ovamtaysa wiriant hmgymwe&serlheﬁtab?@ct i on

Chr omat ogr aphy__A tl r eqMéthbtated with
0. 5M sodi um sjyu A t"g f&%%‘f@ég&ﬁg&%% I&??K@I%E\(V?ﬁl)e gidttate was . adj ust ed

to 0.5M Sodi utwiied §A¢KEnobaRG; 22E7@bz&éuawﬂ1@nﬂmét dain meRome R RIS A
devel opegput 1B 53, 91‘/13135(?”&/6 fnifd3n & u%ﬁ%ﬁﬁ@bﬁ&éh%ﬁt&u'cﬂn&%h@zshe pHS.

Fractions re ased on SD PAGE anaiﬁ/m s.5, Size Exclusion
Chr onmat agmapdmyasm hepte@piCIY L ferfminytesipd hovio M@e@ﬁﬁé@ﬂﬁqfﬁ't‘réd" a3 derygd a

Centy: (%1‘ %YMFQH&QQ Q&Esﬂt QAR fb?ﬂllase &l vdiamd ?Aivs/@ﬂts) @alsmrﬂw tm

SX2 I osci‘ences) equilibrated with 10rM succi nate or
10mM h| sleoti,l 21€:26-A5)0 Thevdrsaabd angbesly “atﬁ thep pubjesidiininalyely & dHaRingts 2. 5nd / m
Fracti Onlfls"é? ool ed based on SDS-PACGE. 3.5 Annealing of Antibody

Conponen U0 Generate Bi specific Antibodies Two simlar (but not

i dentical ) andvedisisrof bispedfénds are described bel ow, both of which resulted in
good yi el ds of bisp ddeféc?nc hpdi es. Heavy chains of the antibodies and
anti body conponents descri bel ow contain a_ vari ant%ﬁh gq re 'on. as
descid bed abozeuemealpm@énoﬁwaweﬁ@@d a3 REPAHIC BpPRIE. SHRRICHioh RS A "82E7Hol e

- Method, 1.5 HW&E'S%@KE&@&%&@&M% &%E?H@lﬂlle%mﬁm Fdslai g 0t 9. G;zha]hél ononer i ¢

ant i bodi es M NadCl m xed I n_egua nPLar rati os
based onbltspee]ﬁp 5A6ReaidoEd @r@guboqu]bas aplof 8.67. Flgure 22 shows the mo emento

5A6Knob, 22E7Hole and bispecific 5A6Knob/22E7Hole (before and after heating) antibodies on an

isoelectric focusing gel (Invitrogen, Novex pH3-10 IEF) after staining with Coomassie Blue. While
25  there is some annealing upon mixing at room temperature, the heating to 50°C appears to promote

completion of the process. The appearance of a new protein band with a pI in between that of

5A6Knob and 22E7Hole verifies the formation of the bispecific antibody.

2) Affinity column analysis
The behaviors of the SA6Knob, 22E7Hole, and bispecific 5SA6Knob/22E7Hole antibodies
30  were observed on FcyRIIB affinity columns. A human FcyRIIB (extracellular domain)-GST fusion
| protein was coupled to a solid support in a small column according to the manufacturer’s

instructions (Pierce, UltraLink™ Immobilization Kit #46500). 5A6Knob, 22E7Hole, and bispecific

5A6Knob/22E7Hole antibodies in PBS (137mM NaCl, 2.7mM KCl, 8mM Na;HPO4, 1.5mM

KH,PO,, pH 7.2) were loaded onto three separate FcYRIIB affinity columns at approximately 10-
35  20% of the theoretical binding capacity of each column. The columns were then washed with 16

column volumes of PBS. The column flow-throughs for the loading and wash were collected,
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m xture was then heated at 50 C for 5 mnutes to 1 hour. This annealing
tenperature was derived fromthe nelting curves previously described for

t hese CH3woaniczmsse( Atwell, S., et al, 1997, J. Ml . Bi ecT/US2008/028885). The
anneal ed anti body was then subjected to analysis to determne its

bi specificity. Analysis of bispecificity 1) Isoelectric focusing Anneal ed
anti body was verified ' LEL Gl L NG RE | Bptric
Focusi g ARar R T A o P DTkl
has a piEaoh cécdmrateTin the birspedirid wasSikaidioied 226id Moth@Xa¥RS ssegle thEfer adpi  of
8.67. Figure 22 e .oV : : : ilgspecific
5A6 Knob/ag%ﬁ%géygﬂégﬁﬁ%é Qngﬁogeg’ﬁtggrex ﬁésétbl nbr%ﬁgm% ﬁ%%%ligégﬁg%g Igr%ﬁ?%)%dzgt ric

f ocusi Nohigkil|lbse by teleagdivttilidy exmpHE, HPO) B p.Safitdgrotst avith amgntishunkandeonassi e

Blue.. While there is sonme anne ] X4, N t roomt [ t he
heat g Heb porede s spauFEaeB S fob e ee) crear Aok SO L ETRRh L 6o
appear angg e mastafVPhRiRtR BlotehECIAM kit acopiing to theahameintutelia inspicti®®6Knob and
22E7Hol e verifies the formatjon of the bis i fic ti.body. . 2 ffinity
col unm anal ysTie ragyls ofdhiagrabyss aEﬁS?‘P%‘ %gﬁcﬂhﬁgﬁ‘% aé‘%‘)m%%cal“ﬁﬂz“ssg%‘%?fi c
5A6Knob/ 22E%H0k s1aidh LRAREE SndiBS SAQLSBNYETHANbiES@RIBntiotly. Mht P2Eolems. A
human FcgRI fcg S§1ext racel | ul ar domai n)g- GST_f usi

) n)- 0 rotei.n.was coypled to a

sol i d suspbedy shepldflewireush gs ifovrie Siedieny- £8° lﬁﬂ‘e&ﬁﬁ%‘i?f‘%lé?tfﬁeé’r“‘ﬁ@
| NStyUCT 4 QUG 06BLETIERe bidJletitia kand kldicad bigpBeisiclty.zat i on Kit #46500) . 5A6Knob,
22E7Hol e, and bi sgeci fi'c. 5A6Knob/ 22E7Hol e gnti bog e"i{é}i Qﬁf@% %137 .elélaCI ,
2.7mM KO,  gnikeegbaymenof the BMinRPpBBAHQIR 27d 53sPeRblice ALY 8 PHPEE
separ at e, FEAR BeBbadridddh Y FRIQkHR TolainA EH ibiatf@ity cdléinn 289bofrefanrel and
t heoretical bi ndl@ﬂrllig capacity of each_col um. ﬁ}e cgh S V\ﬁjl‘e helra washed
with 16 Wdizeths deesriBeraboyt loplg FoRl dmby it ihe Fes %ﬁ‘g"%our%s }Gadi ng and
V\CfgSh Werl%zaﬁ%hé %Amﬁmecaaﬁmcipaﬁh 5. 861ChoBODEEHIE afti®odya pihe AbKadbeinibdl-shaildl i n

ntricon(t croconcentrators (Am : concentrate i.n the sane
vol ufe wlev tfﬁ@whdw‘%&t%a“@oq‘)bq*eae%dswﬁ]%%@%ﬁ’b@%{@eBﬁtfe‘%"éif ﬁ%%l&dlé%%(?yzed by
SDS- P%A\Cfbigﬂgemcw,ogen, :\||0va Tri s-G: ycCi ne%)l. The protein bands were
transferred to nitrocell ul gse el.ectraqbl ottjng,q 2HPO 4 pH 6.5,
and probed wi fHnealinghinge KaRAD, Sgé@"ﬁhﬂi‘dﬂﬂ?gﬂaaﬁggﬁggﬁﬁ%%g% 0grglti body
( CAPPELL#55228)e anfib&ily@binpbieay (dakdsmsac8nbh el IETHGIpekrei purifgd Andessifitain
Phar maci a Bi ot ech ECL(t kit according to the manufacturer's instructions.

The resut®®¥e-of this anal ysis are shown in Figure 23. The FcgREDB affinity
col g shoul dThetakndife RAGKRBH banhtdingdyt 5070, e LGl 22ETHS15A.6,

bi specific antibody. The 22E7Ho| e anti body should flow through as is shown
in Fi gur beppurifieg onp gaion GXCapgs B> det ected in the 5A6Knob/ 22E7Hol e

bi speci fi c | apgeikngh)Gaicetd bPBHGkS 4. fihg /L heonrekavitodss wére threbibAbKR0b,
22E7Hol e, and bi specific 5A6Knoh/ 22FE7/Hal.e anti.bodi e -al be observed
on FceRl toéalif’PIHWWPl:OcH‘Plﬁ ?ucfﬁﬁe’%g’%/gﬁg@fbﬁﬂ%’?@u%% tﬁr%r%%?glg?gfepar ed and

The monomeric antibodies were annealed by heating the mixture to 50°C in a water bath for

25 10 minutes, then cooled to 4°C to form the bispecific antibody.

Analysis of bispecificity

L Isoelectric focusing
Analysis on an isoelectric focusing gel (Cambrex, pH7-11) showed formation of a single
band at pI ~8.5 in the annealing mixture, corresponding to bispecific antibody (which has a
30  calculcated pl of 8.67). See Figure 24.
2. Purification on a cation exchange column
A 5ml CM-Fast Flow column (HiTrap, Amersham Biosciences) was equilibrated with a
buffer at pH5.5 (30mM MES, 20mM hepes, 20mM imidazole, 20mM tris, 25mM NaCl). The
annealed pool was diluted with an equal volume of equilibration buffer and adjusted to pH5.5,
35  loaded onto the column, and washed with equilibration buffer. The column was developed at 1ml/m

with a gradient of pH5.5 to pH9.0 in the same buffer, over 30 minuets.
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utilized as described above for the FcgRHB affinity colum. The FceRl
affinity colum should retain the 22E7Hol e antibody and 5A6Knob/ 22E7Hol e
anti body.woheodnsdsaob anti body should flow through. Lackcofusassiobrdy
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si's of f ty 1.
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was devel ope a gradi ent of

buf fer, GYE aanthféiDqu:&la&tepw fpserg W&ﬁ%ﬁ%@&twyp@%g\wpé%h‘?SeRiﬁsﬁP%‘é t hat
SA6 was eéf" r@'z@'tﬁ%‘Ag atel Q@re@%&t@& 9&&:{{5& atﬁﬂ%hbhsl'osulbf alll L%hﬁl SSlﬁﬁMﬁT ' ”9 of

t he poole $ractions contai ni ng heterodi mer reveal ed no LE
4.0 Char BgREBIHiat-GSR irdtBS5pig /7212 F_I’he ik asrvapkst agthgiBsrad |b¥°F1E?d ,&ﬁtpl 11%9?96*% e

purp f thl t
P o bt PR oS ok B BB it Su A RAT: spes?;%‘ggg%f@ﬁﬁhzﬂe’

FcgR! | B- IgGs@as@8Pacd dn El@epulg@mbuﬂﬁzr (Phmd Erigridel 27 & | Qéﬂl\é% €% are
present eg% R%"’%%B?T%BB Pﬂld%ﬁ IO %qwumtgblﬁﬁﬁbmtﬁlsg-@m Biv@ingi n

preps of sSp eC| Ic anti bodies described bel ow are knob in
hol es hetoechﬂrtrmrof eacanf tiubtaeh agtibagieshS A @HBRETk1oH ir heles. Wilfh fae bipec pispecific

hi ngel es %@8@ RS ! ® /fzﬁgi%bg%g %midng% HaRNEARDS X6/A Bt Al h HoRs Afnd3@h. Dual

bi ndi ng ‘hi'ngel ess bispecific antibody to huFcgRl I B-
H' S 20 BsAb;5A6 MAb and 22E7 MAb. After washing the plate three times with PBS/0.05% TWEEN®,

serial dilutions of the three 5SA6/22E7 BsAb, 5A6 MAb, and 22E7 MAbD were prepared in ELISA
Diluent buffer and added to wells at 100 pl/well of each dilution. The plates were incubated for 1
hour at room temperature. After washing the plate three times with PBS/0.05% TWEEN®, 100ul of
1pg/ml huFceRI-ECD-Fc was added to each well and the plates were incubated for 1 hour at room

25  temperature. After washing the plate three times with PBS/0.05% TWEEN®, 100 pl of 1 pg/ml IgE-
biotin was added to each well and incubated for 1 hour at room temperature. The plate was washed
with PBS/0.05% TWEEN® and incubated 30 minutes with 100 pl/well of 1:2000 Streptavidin-HRP
in ELISA diluent buffer. After washing with PBS/0.05% TWEEN®, the plate was incubated 5
minutes with 100 pl TMB substrate. The reaction was quenched with 100 ul/well stop solution and

30 the plate read at 630 nm on a 96-well plate densitometer (Molecular Devices). Results show IgE
bound in wells containing the 5A6/22E7 bispecific antibodies. The bispecific antibodies: 5A6 (A) +
22E7 BsAb, 5A6 (B) + 22E7 BsAb, and 5A6+22E7 hingeless knob-hole BsAb successfully bound
to FcyRIIB-GST and IgE-biotin. See Figure 29.

A complementary ELISA experiment was performed as follows with results presented in
35  Figure 30. ELISA plates were coated overnight at 4°C with 100 ul of a 1 pg/ml solution of

huFceRI-ECD-Fc in PBS, pH 7.4. The plate was washed with PBS and blocked with 1% Casein
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GST and huFceRI - ECD-Fc (1 gE receptor fusion) was denonstrated by ELI SA with
results presented in Figure 29. ELISA plates were coated overnight at 40C
wi t h | OOWwoaboe289s6g/ M sol uti on of FcgRI | B- Hi s6- GST i npPB&iS205/031241 The

pl ate was washed with PBS and bl ocked with 1% Casei n bl ocker in PBS. The
wel l's were washed three tines with PBS/ 0. 05% TWEEN(r) . 10 ng/mM of CD4- 119G
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bl ock Fc éRﬁ/BE}blspect@IntmOdm, Rgoratitediep or 23ETrangbodyarcie mépatddén EBEYA Diluent
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i n hol esyoohi tagpéress. Biwbw&A&gMMplataﬂﬂeemgwMAPBSl@f%%TmeN@EcyRm pisat e
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to well SF@}!’RIIE)HISEFGS%inHm(gftO Bapditich dfulid tesd antibody, hhBdcREEGBYR ahdedebataed f or

hour at m, t ture ter hln the |ate three . tines with
oo 005 PEHRRLRER ISttt ot Gl RRoN P I AR IR R wel |
and the pir@ttemswemd’]asnmﬂ%tTWEN@ 100 tnlcuﬂn u@lrrﬂl’aﬁﬁ)@SMﬁrv@ts added tdEdcBiveashi ng

was addedd el TP BoriEuBatE A o4ty e FubRpo LRl VEEEE e
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m/well of 1:2000 Stre taV| din-HRP in ELI SA diluent buffer. After washing
with PBS erow&“?wm&ﬁ% PeTWEEND 1thesplath Fabinpubgted SppiesedthdOnd T8 i TVB

subst r at gpstHhe Tff’e%a’ch%i@%eﬂ!ﬂ@d‘@ﬂﬁ%d’ﬂ%ﬂjsgg sk (1R N%ﬁ& 38 #lesoAmand the

plate read at 630 nm on | at'e densitoneter | ecul ar Devi ces).
Resul t s Bawle shom a8tnd biptinfenndi ncvcﬁlﬂﬁ seneeimEg thi éAQA@Emmmﬁp eipbeilies. cThe

anti bodi gﬁ% cffi&%n%oﬁﬁg‘@&c@ (A) @Q@E’p%% (Bgﬁ@Zﬁ?Aﬁmg'ele%gE Lﬁeﬁﬁégmlbgégt s, GR t 22E7

BsAb, and H5A6+22 hi ngel ess knob- hol e success oun

FcgRI B- &57+22Rd lqlgi@qbﬁ lmneﬁﬁc geibofty Figpessiolly, bonnd torhyFeseHE ﬁr@c A FSREper i nent
was perf gsmedeasgf0b0.0ws Wi th results presented in Figure 30. ELISA plates
were coated overnight at 4Cwith 100 ml of a 1 ng/m solution of

huFceRI - ECD- FET3pRs figks cugyqs for bothrepperigests aro paeseniad idtisugds 2 amb3). afercetstt ked
with 1% gase V\%ﬂh&o@t@ FSRIBGSBana hurécRI-EEDIR] & d\éﬁb%tﬁé@§ Bﬁ%?ﬁ&@(}&)‘ IBE ki
PBS/ 0. 05% T 4} Serial dilutions of 5A6/22E7 bispecific antibodies, 5A6
ant i bodi 840 B+ 22 hingelesshisaseifiermsbestiesn & &0y Vqlﬁlﬁs@flt@ﬂeﬂltﬁ shomm i Fifeess 2&nd
addeg t oaniedolafe @bvidQQn Mgl | of each dilution. The plates were incubated
for 1 hour at roomtenperature. After washing the plate three tines with
PBS/ 0. 05% TWEEN(r), FcgRHB- Hi s6- GST was2b4dHed to each well at 100 m of 1

ng/ m i n[thecs RARPER FORTBIGIV(RTmYT  TDAds0Galus 18} ﬁl%aﬂ'[%-ﬁc{ﬂ AR
binding to Fc portiqpispkobhe test anti body, hcheIablg,gg:%) c and secondary

ant i body [ 688 knd53d Wk QFildWpiifed NCUDAT AL Rhoblin OKT wild iyhORHEd ENMPET atjur e.
After washhg heppl at e t%r ee %55@”&5 W SRR HORP5% T (hgg 100 ni jof 1
g/ M ant a8+t i n was addedgpo eag¢RayeB)og@f | ncubat eshf or lhour| at

room tenpgfsy ure. The plate was washedpyig h PBS/ 0. 05% TWEEN(r) and
i ncubat ed580(Ay. nutes with 100 migewed | |8hetaR000 StreptavigdingbRP in |Elisa

di | uent byAf @) 1.4e+07 | 5A6 (B): 1.0e+07
22E7: 1.0e+05 | 22e7: 2.8e+06
BsAb-knob in hole, hingeless BsAb-knob in hole, hingeless
5A6+22E7 hingeless Knob-hole: 23 SA6+22E7 Knob-hole: 76.5
EXAMPLE 5.0 Properties of 5A6/22E7 Hingeless, Knob in Holes, Bispecific Antibody
5.1 Materials
25 In the previous examples, FcyRIIB referred to huFcyRIIB1, one of three human FcyRIIB

splice variants. In the remaining examples, FcyRIIB1 and an additional splice variant, FcyRIIB2 are

utilized and are so designated.
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After washing with PBS/ 0.05% TWEEN(r) , the plate was incubated 5 m nutes
with 100 mM TMB substrate. The reaction was quenched with 100 m/well stop
sol uti on woaowdmespbat e read at 630 nm Results show ant PCGEFR2508i1281 bound
in wells containing the 5A6/22E7 bi specific antibodies. The bispecific
anti bodi es: 5A6 (A) + 22E7 and 5A6 (B) + 22E7 hingel ess bispecific
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f |
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to the pﬁﬁ* Fifr {28 AOMBEMESIHYhseY BRb 0TS SRAicRSn, Sk tdn@binezhmmgaﬁrﬁh@nt ech.
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mal
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of two genes.” Further description of the method of retrowraLCtransductlon

is pRovi aedilisestddwpughast W&ﬁq@é@iehggt@é? protamanecel fpiRivas e b AR on a
10 cmti s fb%[g%ﬂ' &Mrztermpdf%&n@aftan?%!as%e&% |nlf§ct BSroRakly 16 VEMINghbgdpiicose, 10%

FCS, penici stre nycin, 1% utam ne) for 24 hours )is wer e
3
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expanded for sorting. Positively transfected cells were identified by FACS using 22E7 and/or 5A6

25  antibodies to detect human FceRIA and human FeyRIIB, respectively.

The resulting cell lines were designated as follows: RBL huFceRI cells surface expressed
human FceRlo; RBL huFcyRIIB cells surface expressed human FcyRIIB1, RBL
huFceRI+huFcyRIIB1 cells surface expressed human FceRlIo and human FeyRIIB1; and RBL
huFceRI+huFcyRIIB2 cells surface expressed human FceRlo and human FeyRIIB2.

30 Biotinylated 5A6/22E7 bispecific antibody (knob in holes, hingeless) was prepared by
coupling a 20x molar excess of EZ-link™ NHS-PEO;-Biotin (Pierce, Rockford, IL) to bispecific
antibody in PBS.

The huFceRIa extracellular domain (huFceRIa ECD) was produced by subcloning into a
baculovirus expression system and purified using CNBr-sepharose linked column and sephadex size

35  exclusion column. The huFcyRIIB extracellular domain (huFcyRIIB ECD) was produced by
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and filtered through a 0.4 mcron filter. Sterile protam ne sulfate was
added to a final concentration of 10 ng/m, and 4 m of supernatant was
used to iwbeots/apggsoxi mately | x1 06 RBL cells by spin infPettiseonsasi282C f or
90 m nutes, followed by continued culture in retroviral supernatant for 3-4
hours at 370C in 5% C2. Infected RBL cells were recovered, transferred to
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hon- d8eent | al Tiitigeb Rpf&thsgielnpdibou R ah R o e heets,
st r ept omaad RBL hiié:RBhalcyROWMD r¢e11sgeee @éedédr']brﬁo 5?(.3ﬂéiﬁlﬂﬂt Bdﬁt@ﬁuﬁs&légmgé Blafelafisk at
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to 4 ni é@ E‘ﬂ ?"%?51‘ ?o@ég%g&) &W‘Ff nespaien FERTROTDR Pt wat o 37C,
f ol | oned vithowepg/mil HLOMS. sna((l\zPO@eoiﬁcghuniaa IgE DUNES, the cﬁﬂﬂd wWeRSHSRAMGEOMndsN fresh
EMEM The | 1.s ipn suspensi e te a he one
(Rei cher t* tjlg ‘ﬂ?ﬂ Oﬁéwg?%?% 333%]% ggogﬁﬁgowgfﬁfréﬁ‘tifie‘i%l"t o 106
cell 80m Summﬁﬁ@eélﬁd aitBlody; @hdes sa@ sz chadtiaRome incitBked ToFCRdd: at RBL, pRdF©
eRl +hch RUB1 Cﬁ’{%ﬁ%‘f and RBL huFceRl +huFc gRII1 B2 cells, were seeded onto a

96- wel |, FTar"w8 T ssue culture plate at 105cells/well in 200 m of
EVMEM The ceI Csllmeafre1ncnlﬁaudnlameﬂ\hfropheﬂél (NBmosm@‘a'tecB&@ltﬁnﬁmQ{P wiLt-ovay, awi t hout |

ng/ M of JV\B. g{ﬁ h%% ﬁ Next, the cells wer gsgshed
three ti AEEN ‘{sé ig 5;233 | gtEo @é)@ éoﬁ’h’&eﬁélﬁé"é?}g’(ﬁe‘h ol ]‘rﬂ?ﬁﬁﬂ%y Some
cells V\Blﬁ&tltatielahssoblmd degtanulation (histamine release) of RBL huFceRI, RBL
25  huFceRI+huFcyRIIB1 cells, and RBL huFceRI+huFcyRIIB2 cells, with or without bispecific
antibody, by NP-(11)-OVA and TNP was tested over a range of antigen concentrations from 0.0001

to 10 pg/ml. Following incubation, the histamine level in the cell supernatants (cell culture

medium) was measured by ELISA as described above. Total histamine levels for the cells, to serve

as positive controls independent of activation, were also obtained by either lysing cells with either
30  Triton X-100 or triggering total histamine release by stimulation with ionomycin. Background

histamine release by RBL cells was also obtained. Histamine release levels were quantitated by

ELISA using a Histamine ELISA kit (KMI, Diagnostics Minneapolis, MIN).

Results of the Histamine Release Assay are presented in Figures 31-33. Histamine release

is expected to be increased in the presence of higE (JW8.5.13) and NP (11)-OVA antigen (“NP”),

35  unless specifically inhibited. Figure 31 presents histamine release data in RBL huFceRI cells at

varying concentrations of TNP or NP (1 1)-OVA.V In RBL huFceRI cells, histamine release is
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5ng/ M of bispecific antibody, under saturating conditions, and incubated
for 1 hour at 37C, prior to activation with antigen. Cells were incubated
wi t h Ni t rwphessai2s{shlP) - conj ugat ed oval bum n (NP ( H) - OVA) pcarusasusiogesl t hat
binds JWB.5.13, an IgE, or TNP (H)-OVA, an irrelevant antigen, for 1 hour
at 37C. Activation-associ ated degranul ation (histam ne release) of RBL huFc

eRl, Bl fiFARRNHREOR! B clpceehl e bigndiRBkinIFeeRholEaGR) higgressh s, wi th
or without bispecific antibody, 1%% NP-(1 |)-OVA and TNP wag fested over a
range ofniapihiEmBLRIeRs it the pRshrce Bﬁﬁ%ﬁ% Gt el yPRpectio 28 Ry

i ncubat icglﬂmnton@armgg{@maeﬁsaln%yﬁqh Highrd Deorsld). supernatants (cell culture
medi un) was neasured by ELI SA as described above. Total histanm ne |eyels

for the cel | $igwe3kppspars fstapgeirelpase daa my kR RubcaiiepelirdBHB ! 67's ard FigWe Pon,
ver e sal $a.s0 RshGhe Plea8d ddneh RBI ShuleFafhFeyRIB A teflS.t NERBIT hiicORT+ Kol GRATBY

tri gger:}g{g total histam ne release by stinulation wth iononycin.
Backgr o GRERBIL-JubeaRiEhuFeRaB cellyy thrbispeciq agtihpdy inhibits hiyamingfelgase (§o8PaH ne
r el ease i RvBle- WRITE NPY Bt bk erly PYnish A bUSEINGL BakinSh i A& FigakeSA dildtin (KM

D agnostics M nneapolis, MN). Results of the H stam ne Rel ease Assay are
present €rPh A i fEg@233)31- 33. Hi stami ne rel ease is expected to be increased

in the presencgvfonMsEsehB rQealdin MTBINR (indsk} afeéhn §Rtifg @l dosdiepkndedn| €ss

specifically inhibited. Figure 3 1 %r esents histam ne rel ease data in RBL
huFd&RI mesepgréhrapshfmpn heg hagpd oritamae Ferid Bels Tiar Rt apgyated 1mfe &ace ph RBL
huFceRl 1Gehd foF, m@&é@h@ﬁacaedt&ﬁ@@enltﬁgewg@ﬂhaﬂ irke it ARSLINDETNAS Laddesit ed,
the bispecific anti body does not affect é‘éflﬁ e. suggpress or inhibit)

hi st ami #&>peREaERIsteRile ReibapsBRbEs BistaminecdreBq Rekerowk lgrEiisiiispeci fi ¢,
dark gr e¥r&RI-HRB-AITH 18hd RBYHFERI-IREERIB2PH L bithoFRYU hEFBRilceds, ddicathg
Figure 32 presents histam ne release data in RBL huFc eRl +huFc gRI I Bl cells

and Fi gubas thsproserce ohFRHBJY napsiey o mHongpgionn Siplar frSEes aErpeniYRogRHB2

cel I13.  IrRREBIWEE 8RtARUEL BRhd BesbnaW nRBERNUFC eRl +huFcgRI 1 B2 cells, the

bi specific antibody inhibits histam ne_ release (con&gre | i ght grey .

" +WE+NP"  barhedisgesitic afiary of fhe dreninnsls st prii-Ighisindyged B‘r“g e%\elﬁ%eﬁ gure
32 and igfinffyAiRian bedophilsd PrifagIasophid wirdisbiaRd bmhisicambltmkebieasenons al | RBL

cell lines is antigen specific in a dose-dependent . er thro human | gE
bound 1 G e RETE cEB bod e O Bp i PRI CHF A Ne! HDBAHEE HHoan | gb

nor wer @ deki@ih s8ihleN@b@hrAbRN BidfGYRE 8GkriM( Hl FllohdrHIcAER sediftiehtgd ik in €.
T el B £ Tl SRec s PO Y Bl 5 Sty Tl cooe
gRI | B2 qglids theitkiuRthto RS- sdmiFen kbl GBdslagd add2dind dldod ger diied. Thhslopd BaBaeel of
RTINS RO E KA A TEER Y
ant i body fof 8 toliftds) W aNindeke Ril&ed tollb birtsina@Nicbushgled| wadtiapdit P AT afzkineer el ease
Tt SURRDERORIL L, BRSRT LS it Sl el e gl ot
wer @senrstighiRebdfwidmni 0gRuhtibbdyQathetSk A@extran-enriched preparation or after subsequent
purification using Miltenyi magnetic bead separation (Miltenyi Biotec, Auburn, CA; see, for
example, Kepley, C. et al., J. Allergy Clin. Immunol. 102:304-315 (1998)) by incubation at 37 °C
for one hour followed by centrifugation to pellet the cells. The supernatant was retained for
analysis. Basophils may be isolated by standard procedures such as those described by Kepley, C.L.
30 etal,]. Allergy Clin. Immunol. 106(2): 337-348 (2000). Enriched basophils may be further
purified by magnetic bead separation (Miltenyi Biotec, Auburn, CA; Kepley, C. et al., J. Allergy
Clin. Immunol. 102:304-315 (1998) and/or by flow cytometry sorting (Kepley, C. et al. (1994),
supra). Goat anti-human IgE was obtained from Caltag (Caltag Laboratories, Burlingame, CA,
USA). The isolated basophils, co-expressing huFcyRIIB and huFceRI, were incubated with anti-IgE
35  (goat anti-human IgE (Caltag Laboratories)) or with the further addition of SA6/22E7 bispcific
antibody for one hour at 37 °C. A 1:100 dilution (by volume) of goat anti-IgE was used to stimulate
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a dextran sedi nentation protocol. Briefly, for every 40 ml of donor bl ood
to be sedinented, mx in a 50m conical tube, 375 ng of dextrose, 5.0 ni
0.1 M ED™oOane/@256 mM 6% clinical dextran. Divide the mCItuse@siont281two 50
m coni cal tubes and add 20 m bl ood per tube. The blood is allowed to

sedi nent for 60-90 mnutes, at which tine the plasma |ayer is w thdrawn and

f i . 0C.. > | | |

Fot ai neddera@huafalt il of s AR e PRS SR GlpiBd i A

pH7. 3: 0. BeCKutiumeHiseingmledsbwas awpayedmdliscosisperindrbve. nTHRAG gril df §igwer &
stimlat oo, Wl f.A0lh 50k &txbal%?r?&ﬁceed ih B! «ﬁ%%ncgopan)& hu%l ?g’CH 'ﬁhgéhl% cgaration

or after su sequen% ur|1l|cat|on using bea separat|on
(M1 tenyBABQ@E”éblspeAﬁbamtrbpd}OAhlbse:bmstarmne eimwplhe rodgbtyl ®w—de@nd%t ngdnner. J .

Al ler ére a ack ? erelgea\lsg% iie} b%gne o@c be‘fflt I yacgr 1r§ t%eocésé QL one
hour Ef uga 6n rf et 8 supern ant  was
retai nedoif M6lmlb}®scsﬁc @abmyhildns Bagpd bleanagxsdssmfbdsobw mhasl &ool sproteaur es
such as eser | b nol .
106(2); SPGB e B ol Bl oo QO REP Yt Rl

mag net i c whedithe s@pdirtat bagn rephtted tbat)aNer&edmsﬁm)lneﬁmlmaferfron@asoﬂﬁﬂpbfeX/QIalﬁ@ patienal . |

. Aller 9 nd f
sor ting ?’%e%}ubﬂed t& PRY lefte%’((%%g@% §01§a5£ é\?ac "%n ?ﬁ?l Qﬁ{rr%alo éf \%g% Hé) t ai ned
fronl@al 14 (1) bavgd bracﬂlmnaftgolanersef HeeR1l explgmma, 'Dﬁ@s,e reISiy dem'ﬁh@rateshﬂtan ali-
gra]‘ts IOE):“g Eﬁ?Feﬁﬁ{Iﬁéﬁ%—gﬁcSlgg%pp:égég R Iblo%l)él d (ljl e&g &4 s era, el}’t\e rm%lec{}l% lflc% rﬁlpl?ﬁ/ in 1%1;;
addi t i oninohursASdcEdERudhi as psiafmire ralndse hrdﬁyophM) obn bul’nmupatlatt b@hhEingahel : 100

the pr ossky YPraREhs g, SRR A REE NP SRR oA B BB o i "

i n the teagibodpisalsp oseful H @ibmatien thelapusith aemtidgs alycémdjasBsduss of as@dndien ei n

ey R v L Y e S S e S S A
bi speci fbyccmssﬂmbogiylth Emmfeﬂowdwaiwmeguizeioa@ﬁca?ﬁ expressiaghy the dasteFdependent
manner . H{ﬁf mgsw#g)dmgq ol deV| d@%ﬁ%ﬁgﬁ) rel ease in the. absene of

ei ther antibo ody or in the preésence bi specific anti body al one.
Based on anal yses ﬁosuaﬁqpnfhu@a@fmnééulfcwwéyBlsnmﬁmztibndMan bl ood donor s,
the mean inhi gi}% /blﬂgosgt)f Jﬂih afthlé‘ﬁ 6 SloG AR CTBX:}?%E&‘?/ o et ¢ fﬁfsé}?]ﬁfe'uEBE o-

anti body was een reporte at "aver age hi stam ne rel ease
frombas @tpsﬂhhlsmg)f)f IXoyian FeeRi pndplamiaardicsRIien the irtrce eticellobaidy 2367 respedific 50%

after 90 (”M%céga?ﬁﬁfﬁg 1s|ae§é{~1b§cf be’?clw W1th]resulﬂs 'iﬁ]‘%ﬁlﬁp llusn]aﬁeﬁnhgi es %Zﬁs ( 1997)
on ese results

based on ovvnre ul at o FceRl expression s denonstrate that
an anti huFc gRB @ﬂlﬁwﬂﬁ’ﬁﬂ@@lan@R@M@F@R&mﬁwwellswmmr:'ehateéscora%

A e R e
acti vi t yfresh redesrEMEMy tg mgjwve ﬂ@i@ynql Nﬁ’fépq«?gfw\hntngn Faky Ri=er tomﬁdlam ﬁORﬁJ-F‘@HS
gRI | B angAG@k@bl?&ﬁ@h&ﬂ@@}’ YdsGor Oﬂﬂédb?c@ r wm@u&@m Héled'hnpﬁm@t@ﬁtah@n

therapy with an I -1 gE anti use atlont er apy,

ant i - huFeUigrRRIBELRY 4t Nmﬂ“&méRF rabp% dﬁelnmlb@echMﬁi/%ZﬁVyblﬁwﬁc mbﬁ@maﬁlaydqdﬁhu bi t

i stam ngpf eheafidiediR A Ailkldabenthidi oF S AR shuelbRyed &iﬁc%‘f%ﬁfgﬁ& ation of
FceRl Elr essi on the anti-1gE anti body uch as Xol al r I -1gE
ant i body1 rt@rﬁmﬂbété for [l heuryt 37°C.” Cells were actlvated by incubation with —conJugated

er

ovalbumin for 1 hour at 37°C. Activation-associated degranulation was measured by quantitating
30  histamine release into the cell culture medium using ELISA procedures described generally above.

The dependency of histamine release inhibition on human FceRI and human FeyRIIB co-

crosslinking by the bispecific antibody of the invention is shown in Figure 34 (for RBL

huFceRI+huFcyRIIB1 cells) and in Figure 36 (RBL huFceRI+huFcyRIB2 cells).

Binding of bispecific antibody to RBL-derived cells was also assessed in the presence of

35  huFceRlo ECDand huFcyRIIB ECD using flow cytometry. The cells and materials are as described

above. The cells are harvested and sorted into aliquots of 10°-10% cells. The cells were washed and
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5.3 Crosslinking of huFc eRl and huFcgRI I B by Bispecific antibody The
purpose of this exanple is to show the dependency of inhibition of

hi st am newoposs/eessossl i nki ng of hunan FceRl and human PCEREBR®soB128he
surface of cells by 5A6/22E7 bispecific antibody. The assay nethod is
described below with results further illustrated in Figures 34-41. RBL

huFceR! +?ééﬁ e&@&“ﬁl FW?LEF%P‘E%& % FEE)IC.C 'oLl%zw{r@EL £e‘é‘ ddr{ﬁﬁ@a%ed for 24

hours at WI th 5 ng specl uman sequent |y washed
three ti ﬁ@gsmdeﬁ uf FAShbufted supplenENEd with E0fbva s@mmomglmNmmengamtl hgfmhn | gE.

Prior to I f i I .
pr ei ncubgﬁggy%ﬂe@&%‘%}e&%%lbgg§ vmﬁ%ehélgﬁlr]%% %C%IE—ESHIQ O’%%]@Q%dl%@%%npﬁl ‘BcD at
vari ous WAICarbuffart widsstreppadind b ab it isABtRR EF abla@mmf 30toreing. itheoniyxtuwasasadded

to R i | 22E7
bi sposi 1 P el bl A STRAL o n L RREATEAES il i DRI bicR T2
act i vat etpdisle. iThe srpaples grerevantlyzeNPlosonjongty et rwdﬂs loxpressedfag relﬁlvhtﬂuoremencw o
Acti vat i oRrAReRY! Aehufiel! tﬁeytﬁafagau&@ssargﬁ% i g\gmés Siant LAl g dHestam ne

release into the cel ure umusin roce es deseri
gener al | ECAiowespecifivantileqde mdeqaty. Gigules S;iardmenqiveiembs ifiloivaiytaneiry data Fuman

FceRl an e t he

i nventi oﬁwlh) S o"mglg%&@ ﬁ%%&?g%l. tbp g}; B%gﬁééh h@ ‘%ﬂlﬁh?‘%lél(p%gﬁ)él gorand in
Fi gut@ BBB@RBEC&MFI&VWZME@IQRB BB4n &elpt%?nceafhdicw%?ﬂ)emdﬁlpﬁwmmmtl body
to RBL-dgr nd
huFCoR! | B B o ey of HED. AP RGBSR aldboly RaRle TR Hathy QEEiCE Fufbot
descri beéb thbeslls. Coinparglaght seakr(eellHmnndcyt Bsdhban dresamce efdEGDs mera15|de|ﬂli@b$< of 10 -10
cells. deg- FACS buffer (PBS with 2%
FCS) . Th Cﬁﬁ%{;é&%@fhﬁﬁﬂgﬂéﬁgﬁgﬁg&ggﬂe arlljdgslr esuspended i n FACS buffe(;
suppl ement ed i Fiigure03%-4latloweytametrRis mrepdrid allfﬂlﬂi&hlﬂﬂ'gl@OéMﬁ/ZZEﬁdy’lmCim otinyl ated

bi if e r ¢ and
i e
addi t i onhrFEBIEGh alld:lelFC”rmE HCTRt dir Biwes3 8nbls ithedblask pepkAnEB-shddck agceptopun  down
and resug Wqﬁg%ﬁSAQZM%tﬂg#Hs&fce\é‘f]E(EDQ (9014)1 }g:' lfég?eqr%eglg (ﬁeﬁpﬁot%@sﬁ%lb S vere

anal yzed oW cytonetr results expr uorescen

units (RPejD) apg élerde@wqysve'df (CPIFﬁé@endﬁYrﬁhArbgn 9lpaqme@§ EgPe. fseupecied, fmﬁﬁiﬁés 35,
and 37- 4ﬂ7md}lﬁfgtt<ptor1@§L mcﬁil cﬁg?séeq:léﬁke%%? i H(léc(fte l?&f)ﬁ]g@g)ﬁg c&fyeﬁt?aruggs ofgkg&%gs 35

and 37 incl cytonetry data r the bindin

bi sp&i f E@Dahlﬂtlnﬁ C%P@Beﬁ@ﬂe\fﬂt ¢ blaekieeerRbethd e IBving élellllﬁlsfe{‘lgﬁ tpirEedd) or
RBL huFceRiyt E‘A@Bbﬁagm&ﬁé {osRﬁIFhﬁi‘é?ﬁI@ Zglls I(dke ﬁ%rﬁﬁ %%Pﬁfe%d B}?Eﬁ%&l an d
huFcgRHB ECD. expected, higher ratios of bi specific anti

reduce t Wethtbiqupagy WReYRIE E@@r fSirgilag hipflig s agpultscare seen | LshUF@prbHF@YMI@ht peak

(cel I boysd BiuBs a@Bmeﬁ@mem@E REE?L a bhRagkbLEve
control -cel Ii:i)éllloougpan BsAb in absyence 11§/§E(%§§419 Aggﬁﬁéﬁes 38%)5 fl ow

cyt omet r §Ai5/§2%%1éde<tresaalrba|ayli)el %ﬁl%efeﬁ@ef@PR@R@SE@@E’? higfog BB ECDe withcomplely t o

var i gaIs Eﬁaﬂg%sﬂ Shoeetd BRI, ﬂuﬁcgmmﬁmﬁﬁﬁe &h) BUECRE: S ratw RaaRkhP ECD or
bot h huFceRI ECD and huFcgRI I'n FIlgures 38-41, the black peak is

cel | - sur feeentiaden of bgth ECDs.

These experiments demonstrate that inhibition of histamine release is dependent upon co-

crosslinking of cell surface FceRI and FeyRIIB since no inhibition of histamine response was
observed upon preincubation of the 5A6/22E7 bispecific antibody with 10-fold molar excess of

30  huFceRIo and huFcyRIIB extracellular domains. Under these conditions, binding of 5A6/22E7
bispecific antibody to the cell surface was completely blocked, as assessed by flow cytometry.
Preincubation with lower molar ratios of huFceRI ECD and huFcyRIIB ECD (2:2: 1, 1:1:1, or
0.1:0.1:1 buFceRI:huFcyRIIB:bispecific) led to incomplete blocking of 5A6/22E7 bispecific binding
to RBL cells and incomplete inhibition of histamine release. Therefore suppression of histamine

35  release in mast cells requires crosslinking of cell surface FceRIa and FeyRIIB.
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bi ndi ng of 5A6/22E7 in the presence of ECDs. Conpare to the |ight grey

peak, (cells not bound by BsAb) and the dark grey peak (cells bound by BsAb
i n absencwOoabodECRS;. As expected, 5A6/22E7 binding to t ®eCRBIS2008682R cel | s
(see Figure 38) is blocked by increasing concentrations of huFceRl ECD, but
not hchgRI IB ECD, with the bl ocking of both ECDs having simlar results to

huFceRI a%, 9) is not
af fected by hﬁ@g{enéﬁﬁéé%lf HQ{&Hﬁnetrfieg I'n @Q@ ﬂl‘—lg) %ﬁ% %ﬁgé@?ﬁéﬁc {aﬁo i ndi ng
resul ts AelowselmntipmsuRBists it EdRICapary @RHBtcep@rSI ignqt Faqgmcbtomylevarm deted
huFceRl +3ME 5G| 1B2 cells (Figure 41). As expected, binding of 5A6/22E7 is
decr ease y a 10:1 ratio of either huFceRl ECD or huFcgRI IB ECD, with
conpl et e bl ocKihg &thilAe1 RETDetiic RBIboHUFceRhHiuiRe gRI4B(tations 2) cells only at
a 10: 51 1atio sagabit BliagCARGANkAAN nilnBRDeSOR% vidligsg wetper i ment s
denonstrate that tron of histamne release Is epen nt upon

cocr oss| imkéeRgrhoFeyBEBI cellywae wedsureiRht cancknfraigRiBelsw hivding satimatintiyttieon  of

hi stam n bati on of the 5A6/22E7

bi speci f?ciogﬁlf%olﬁégod {%Qﬁt‘gﬂfeﬁr‘ﬁﬁ%ﬂ rlreg!)t%ggs of huFceRl aand huFcgRI | B
extracel | ul ar Wt’@lﬂtﬁd&ﬂﬂm%LdoﬁdaRIﬁbﬁsyRImmlﬂgemﬁn@m¢mEm

bi speci fi ﬁﬁﬁ ssessed
by flow é@g%ﬁ%ﬂﬂ?@@%ﬁﬁxgﬁ@ﬁ%‘i@ gecwl{ gﬁ?ndﬁsg%!ﬂ&%% %%@L%@ﬁ%%gce tﬁlECD and
huFcdfl | BreBlODedi®to2emdve uhbdund NPespecificlhuinah I3E. hiris ¢Rictivaiice gikh laBideh.spléscvdre c)
led to i i.ndi ells and
| ncormpl et et fetal b thet « JAR I for b LS o ShBE A n 01

hi st ami nentiedgale cels wers dividet fos anadygisi bydloweeytmssitiy ok hisigmink egpredsiogur f ace

FceRl aand Fcg [ Iy specific
anti body at c?r?gg%?{r%%@ Btk %\?VQ}IS%F ﬁ?%?’?%%g%?ﬁeg fﬁ%@, ? % égéﬁz%g%lggdupancy of
t he recepboies Flog qytsmefre giab p@rﬁbrm@l usuligicemparelie cmmtna@@smﬁhlpmmt@ibmpgclﬂc

I nhi Bkt i i i y at subsaturating concentrations 5A6/ 22E7
bi Spggl f%@“@ﬁ?%ﬁ‘%ﬂ% Sﬁ?‘?lgﬁ@gf hi stam ne rel ease and bi nding of RBL huFc
eRl +huFc gRI | Blhe B@Hn@b@ted ecllsrheier efe activeiod by icnkatipowgh bidleoWl bgmdong
saturati (ﬁ% N QR d H&&uﬁ%} EH&Lr‘é{ Apcr %%Hbéu%n%s%&&f ?’e%a‘nﬂlat’fdn%ses 42- 46.
RBL huFc "€éRI +huFc RHB RBL huFc eRlI +huFc gRI | wer e | ncubat ed
for 24 hé%ﬁa@ilf%ﬁth&F@tthE hstautmuewebfrelmfse%mtm cellculyrprngdingRs desdriked lgBeguent | y
washed three_tisindddisd &fsaSRALAT AR YRidAPONGHe NPRERGRELRE, Nuan

IgE. Prior to activation wth antigen, cells were addrtionally i1ncubated

for 20hodkFeRIBYcolisiarapressnipd dFigemdidnnd 43 feappstively. BBy bisteming raleseecanli ¢

anti body SAEMEﬁﬁEﬂeélf%ﬁ@ooqy Bin@xﬁ?f(ft%L%@kéﬁu‘%um' Rﬁ]hﬁ‘@elﬁfylg Bﬁgernfeﬁ 119F1gures
hi st ami ne expression. The exten bi speci fic antibody binding wa

assessed 4y %wpégﬁtV@% Sepprassiog alhistarpiag redgses/i@ bagkzepwng W@w@wmm@e%r f or med

usi ng compALAR KGR CoRehtioRSe8d: tthh@ldody, %M§m&hﬁw&1{ﬁpﬁa@ﬁ@m
det ect ed%%@th st?e ?aw di n- IgE&%e ' pre- |ncll%‘jnged cells, above; were

acti vat edelipand ﬁ@%‘&ﬁﬁgﬁﬁmﬂfﬁ’@m F\‘ék 0.1 ng/m or 1
25 Flow cytometry studies of bispecific antibody binding to RBL huFceRI+huFcyRIIB1 and

RBL huFceRI+huFcyRIIB2 cells indicated that binding saturation is reached at approximately 2.5
ug/ml of bispecific antibody. Figure 46 presents titration by flow cytometry of bispecific antibody
from 0.1pg/ml to 2.5p.g/ml across four RBL-derived cell lines, RBL huFceRI cells, RBL huFcyRIIB
cells, RBL huFceRI + huFcyRIIB1 cells, and RBL huFceRI + huFcyRIIB2 cells. The solid peak

30  corresponds to cells bound with biotinylated bispecific antibody. Titration of bispecific antibody
binding to RBL-derived cell lines indicates binding of the bispecific antibody to RBL huFceRI +
huFcyRIIB1 cells and RBL huFceRI + huFcyRIIB2 cells was decreased at lower concentrations of
bispecific antibody and undetectable at less than 0.0025 pg/ml. Bispecific antibody inhibition of
RBL histamine release as shown in Figures 42 and 44 was maintained at concentrations of bispecific

35  antibody below binding saturation, using two different concentrations of NP-antigen stimulus.
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mg/ M NP-conj ugated oval bumin for 1 hour at 37C. Activation-associ ated
degranul ati on was neasured by quantitating histamne |levels released into
t he cel | wolzbewe89sedi um as descri bed above. Hi stam ne receaseodasesand
5A6/ 22E7 bi specific antibody binding for RBL huFc eRl + huFc gRIIBlI cells
are presented in Figures 42 and 43 respectively, while histam ne rel ease
and 5A6/ 22E7 Bisspegidl Ff@E)febt?Qﬁfc&]&'ﬁd;}gﬂ Eg};mﬁgjﬂmgc eRl + huFc gRII B2
cells is presented in Figures respectivel Suppr essi on of

hi st ami ne r el PayampdnlyipniofFsBhexpressien svelsoyyapsh prdls @aci/ agopltls jsiagpsaes 9fi ¢

ant i body r&lgaﬁ'fﬁﬁlé’t adil Qﬂ%a%ﬁ%eﬁglt&lmgwg'dgg%gemé%d bc?lvgt%nrhnﬁzﬁlonQUFc erl +

huFc gRUB 1 cells and | s. Flow cytonetry
st udi es @kchgnismayivwhich atherprsaipagentrailddgaresn @B‘-Lﬁcr@bﬁféecmaﬂhmz@r YRYB 1 and RBL

huFc &Rl +huFc THB&E%%y%Plh'e%lsbéaﬁic%ﬁﬁlﬁﬂywﬁ%d@ét@&'rf@& PG ILRI dr Bedr@anbed at
approxi mat el y ng/ ecific anti Figure 46 presents

titrati onsswec\‘byaxﬁﬁf@woah&lpdtm lﬁlegbmrfsgql%loamg dowareshleton @perimagisie theo 2. 5
mg/m ac 1‘%§e?1cg AT BBk Sﬁﬁépé/c% a%ﬁiaéd&ldsﬂgﬁle fﬁ%‘wuﬁ}ﬂ%&e@ﬂes celI's, RBL huFc

gRII B ce RBL huFc eRl "+ huFc and RBL huFc eRlI + huFc
gRI I B2 cel Is. RﬁhémE@ﬁRIﬂh\ﬁéﬁdecﬂnﬂ se&lﬂl@émlﬁmfwﬁaewuwhba&ﬁdwﬂw| at ed
bi speci fi g ?%@Y(ATE(ETI@E%‘?& @t le%@@&ﬂ a%ke‘ﬁcead?tz' ;Qﬂﬁ%@e&ﬁ& Mivdd) for 1,2,
RBL- der i ve Ines 1ndicates B

|n|£&ﬁ bi'specific antibody to RBL
huFc 1@Rl 3r+orﬁulraﬁs G 47 apdiq showp thaRBho/ dm@mficuammﬂy agfRiEEcopeENiralions s

decr eased. af el qmansg%g%%@&&@é qusgfus}ag 1ot %G@ amg*almdaéte@m dpglgtget abl e

at less than 0 . Bispecific antibody inhibition of RBL histam ne
rel ease day tsrmﬁwspnnqhmmg &t thoreggantspueroae dapleterd o & call celronsdiunat TEMs of

bi speci f uecveléaﬁdem@&ac@%hm R QY d&%ﬂﬁ@twmw cyt%h{agy LR, 511 dnli6da§ ag ainst
concentrations_of NP-antigen stinulus.5. ‘sé%em e E ects on FceRl a

Surf ace BwprdsE| Ealtasdhabpetope)alies datetippef aéifFC EReremdesyigniioedet-s on nast

cel | gsand basegply Jg&méw%aﬁ?&%gﬂfupfe%@yﬁmg sHRStin Figlnles 29164 b@@&@iﬁb bintibody
sensitivity towar anfigen-induced activation and i s one nechani sm by

which a ﬁl#ﬁe}o&ﬁe@}ppég‘%g@med@megdamwéF%Rsélﬁ@fs@ ePEgssien leuds in ZamgplehfdR B
al l ergy. h{m%m@ué A3 yho% ih fp?gukysap%ﬁa 50, anP i RAslYs srRBIDElH-AtIRn S HIBsE

expression | evels of was assessed by perform ng gegE-l nduced FceRl

upr egul af@lwsahfmwmwl and o Hoypsaen Pispseidic @?Pbtoﬁ)édeﬁfeé b igAPtaence of

bi speci f iygredMdoR AP éb%r@éihrlk’ﬂ% HaPEdRIMhBLFRJIOGEAH AES sankpiRls JirBeeRl +huFc gRI | Bl
and RBL huFceRI +huFc gRI 1 B2 cells_were |ncubat ed with 1 ng/m U266 |gE

( ATCEO TI BaiFeRIHhpFeREB cellsap showgin Kistiencandf>42 g/ m bi speci fi ¢ anti body for
1, 2, 3, or 7THaMSect & HipeQfc AhlibsH)bniBR@WFniefdtion ARErA IRV HITPE Glaf h1So

ant| body and | gE concentrations remai ned unchanged, as detected by ELISA
usi ng huﬁﬁ?ﬁ‘I{e&@ltharﬁ%‘ltf gfown gt Figwes o2 brFceRilgranRPLr a5l wasppreayjajed for g faxs

i ndi cat i Rgnt hatmitume H@gﬁﬂt[% Wey Be@hshelefl: 6t @élcdir @k e dkel dnd Gbﬂmw e
medium Total |evels of cell surface human FceRl were determ ned by flow

cyt omet r JOUEPHPLGR Wah PhsBEd PYARY LMy HrePgRsence exgbryge B%lwa%%qﬂégﬁy Af t er

sat upat i @M, af andl7ldafee Rk rehR62 BE RIS e¢1ﬁ@aﬁﬂbbdyﬂd3§5eﬂf@£on Eeaw cytonetry data
for FceR upregul at i on i s_shown _in Figures -54. Bispecific antlgody has

no ef f ectlowyH® b gueptegd RE I&EC%%“@[F@&WH%@@SW&%@&H&% J8Jel s in

2 sanpl es6.0HowRRkr, the rate of FceRlo downregulation was increased by bispecific antibody in RBL
huFceRI+huFcyRIIB2 cells as shown in Figure 57. The experiment using RBL
huFceRI+huFcyRIIB2 cells was repeated, but SA6/22E7 bispecific antibody was added in the

30  presence of IgE at zero, three or four days (see Figure 63). The results show that the bispecific
antibody decreases IgE-induced expression of FceRI in these cells. It was also discovered by these
studies that the huFcyRIIB1 isoform does not downregulate huFceRI expression.

These studies indicate that the bispecific antibody can decrease the surface expression level
of FceRI on mast cells and basophils upon co-crosslinking FceRI with the B2 isoform of FcyRIIB.

35 RT-PCR data of huFceRIo, FcyRIIB1, FcyRIIB2, huRPL19 (control), and rat FceRIa, mRNA
expression in mast cells: RBL huFceRI (designated huFcERIa), RBL huFceRI+FcyRIIB1 cells
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huFc eRl cells, as shown in Figures 49 and 50, and in 2 sanples of RBL huFc
eRl +thuFcgRIDB 1 cells, as shown in Figures 5 1 and 52. However, bispecific
ant i body wecnwarestct he ext ent of FceRl upregul ati on upomrCTarsers®si2zsnki ng
huFceRI and huFcgRHB2 in in 2 sanples of RBL huFceRlI +huFc gRII1 B2 cells as
shown in Figures 53 and 54. The effect of bi specifi c anti body on

FceRl ad | t
Foef ado WL AR L90Rh St TRNRe: L L5 URGR SATEASASH AR S,
1 ng/ M W2ephilsgEom fhkee diffgEenphdanotsh Beal viers RIePGidemificttiven qf@ble[Hillalnd IFeYRfﬁiﬂ um

d F Rl
absence G i VaEH AR RS R B Bh QA BIGATR L b BpBRECT e 2
Bi speci f iddfeagnt hipuahydoners meaaff)icmdtba@phlﬁozeﬂ laolated/\fwmg(](l) af chhhoqdrusﬁsmagnﬁﬁce RI

d RBL hu RL+huf |ls, .as .sh Ei Ho
T S e N N e L

RBL huFc pedghreb ufies RIREds B il His(Qiszes) N TidYolldwilrg Prikher/ppdbe sdth &se&)fcﬂ&ézﬂ ABBRIUSI Ng

RBL huFc ukc l.s was repeated, but 5A6/22E7 bispecific
anti body ngsang]éf ﬁtefﬁﬁéc@? ésence of IgE at zero, three or four days (see

Figure 63). The resul ts show that the bitsgeei fi c anti body decreases

|gE_| ndueced ssion—of-FceR—inthese cells H—was—al-so-discovered by

t hese st ucﬂup&REh’ fFOFWd hg'pF']F‘ Q’P@} IGIST1 CTQW I;"IAHOIE%G FMT %@%Meﬂ
expressilon. Thesd Reversh: eqTA HET AICE PEEICTHATR] Ahe TSN (SEMDINGAY can

decr easd the sur f|&ebeex i@@s $iGSn ALBVACA GICTFEERI TTH Jrds BTE el (SELD Nasigphi | s
upon co-|cr ossl i nkiHegvdr¢ e®iC iidzh aTitecB2 ¢apohrarnsied IPOYRIAB. RT- PCR dat a |of
huFc eRl|apFdRURBI || Redersd-CgRr BT RilkPLA? {momicobir aEQ B NGaeR a, mRNA

expressijon in magipeRl T sacRBadWce eBt 1@ shdNAtE adkcERLaD NGWBE NUFC
eRl +Fc gRITBI CellliR[fRs gBat 8gr Mk & By, G TRBEAUDNETHC IRITBZ cel

Comor ST HEARAE CRANEL ol o1t TS, R RSNy ooy
oLl R o T R NP LS
from t hrleguelipifber M%@%@ME@ DNQ2her e [solated If rom
100 m af bl ood lﬁeﬁﬁs%@ﬁ%tqp@ €A CHElr¢dT daTi 5a (FRAER NG Z#n basaophi |
i sol atidn kit, M|[Brehsyi CACTRAA ET@rAA0ECHaGAHHIACS GRS C KYRSHE! NO:2331 ng
RNeasy(tim) m ni Kiforwa@l:&ganTTA THET f@Gld adh nerAprmiare TLRr DIREGEISOwded for [real
ti me RTRPCrRt&naRlysiRevase ddested tnc Tadd @12 cTA adee AZ (SHIDWOWAS) GGT GAA |GCT
CTC AAG|TAC TGG TAIoHeSERChDr&O g )raauirte @V iacheves sgic GbA (§%a 1D No: GIcC
TTC AAC TGI (SEQ TD NO 13) Probe: AGA ACC ACA ACA TCT CCA TTA CAA ATG CC
(SEQ.ILD NO 14) Forward: CCC TGA GIG CAG GGA AAT EQ ID NGO 15) huFc

gRI I BP Rever s&N/orss @ﬂh‘zeéﬂeﬂ@a{‘rB%SPr@ﬂ7@.@\’1?6@6(1@&%%@8%%)8erT@BMan%A

GAC CCT %@STG@QQ’I@@R MateABx @ ppREBibYstiek) f1lowing the manufacturer’s recommended

protocol. Both B1 and B2 isoforms of FcyRIIB are expressed in human basophils as shown in

S

Figures 58-61, the demonstrated ability of the bispecific antibody to downmodulate FceRI surface
expression levels when co-crosslinked to FcyRIIB2 in cells makes methods of using the anti-

15  FcyRIIB-anti-FceRI bispecific antibody of the invention particularly useful for treatment of patients
experiencing a disorder for which inhibition and/or downregulation of FceRI provides relief from
such disorder.

5.6 The Bispecific Antibody Inhibits Cytokine Release in RBL Cell Line
The release of cytokines MCP-1 (moncyte chemotactic protein-1), IL-4 (interleukin-

20 4), and TNF-a (tumor necrosis factor-a)) was inhibited in the presence of anti- FcyRIIB-anti-FceRI
bispecific antibody 5A6/22E7 as demonstrated by the following assay. RBL cells were transfected
with cDNA encoding huFcyRIIB2 or huFcyRIIB1 and huFceRI and cultured according to the
procedures described above in this Example 5. Cells were stimulated to release cytokines by
exposure to nitrophenol (NP)-conjugated ovalbumin (NP(11)-OVA) and an IgE (anti-NP human

25  IgE) as described in this Example 5 for the histamine release assay. The 5A6/22E7 bispecific
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Forward: TGC TGT AGI GGC CTT GAT CT (SEQ ID NO 18) huFc gRI I B2 Reverse:
CCA ACT TTG TCA GCC TCA TC (SEQ ID NO 19) Probe: AGC GGA TTT CAG CCA ATC
CCA ( SEQ WD 2N@/@28956] Forward: GOG GAT TCT CAT GGA ACA CACESEQSD3{I& 21)
nllul D k jtr )Tj _ 1j. Q Reverse: GGT CAG CCA GGA GCT TCT TG (SEQ I D

NO: 22) Probe: CAC AAG CTG AAG GCA GAC AAG GCC C (SEQ I D NO. 23) Forward: CAA
TTA TTT G Gld%}ethGTh tQé Anfl Mot of P e/fRE R A CAG
ACA TTT CTA 9D N é e Bttt of B/ ARk RO B ot S

AAG GCT €3thof rt@qx@km nmp@tms p@rﬁﬁmﬁ?@dollwsﬁmhmom sipteyes7 NIOP-Sagdience
Det ect i of, @%?e&@&@téé%ﬂ ﬂgn% ﬁ@@ﬂﬁé Rat R %t%n&ea@%tﬁt(%al 4‘8 é(ﬁ)ogh tﬁth | and

Bi osystens) follow n e manufacturer®™s recomren pr ot
B2 i sof of(hgrgtes iy MAI, BSAr RaekiNF elbbedas dqteﬁemnmphﬂﬂw@épf@wm Fi gur es

58-615 t | wnnodul at e
FceRl 5 su ? ?cgggﬁ%ﬂgglﬁirgﬁllﬁ%%ﬁ%\%g%&u& Oggn h@g) 9%?%5 S St | %ﬁ‘fe gﬁéd alagoq&ﬁ% Poéggl n cells
makes meteEactafer'yigstrgtianseFighe 64 depigiRihe B“zsulm'fm CyIFQiﬂI@Rd:ledge smb‘,fp £ills ant i body

of the i nyeBLkPRiPR] %?ﬁlﬁi%érldﬁmﬁ&%& &;lthg gsﬁft ak 1@l O«f‘} }-:ﬁﬁ $efiXPeri encing

a disorder for which tion an ovvnr egu atl on provi des
relief fiiopafestpdiwithihyBeyReBl agd BuFtaRL Baspast cfllscyiaking pisdse Washnlbbltesi Qe oki ne

Rel ease

chenot acltp féé&g%gf%}dr/gﬁ Bgﬁ%@c {u &g%ﬁgg/&l %éhﬂ%‘a}ﬁev?hg %koml{&gfé%%%ﬁgg?tos' is
fact &9- #hikigd alildﬂmr?y’iSQdeWGI mparted of flesloursan ofll cuttnie(daEcbpREB- ant i - Fc eRl

bi speci fic antsi-bod 7 sa RBL
cel Fs wer e traSnjs)f ezf{l (2]31 é\%gﬁAn?ibédygﬁl{g%%}é‘%%ﬁtﬁiﬁgmméﬁé_@% ojf)'?'laﬁﬁ%‘g é? yand
huFc eRl mgffdoldat nkBE§eBéesr ding to the procedures descri bed above inthis
Exanple 5. Cells : rd

ni t rophenol (NP \(/:vg%(jg Ig%aeltnge%%f%ya %It{raﬁuﬁég ﬁﬁt? ?1&?%%% %ﬁj%n%! 1&&?&@’%«? tléglse?\l
human | gEf sog@ll s%fr-fomzﬂ”mrﬂatnhm%omﬁlplw sgclf agrhistamndfranm mnstieells, te geslectmgsay .
The 536/ %agzchmoaﬁ%ufah&@srﬁohb&% i?ﬁﬁso%%d‘efcgsaﬁ&@ hdthiors QTR eacgﬁmg&%lﬁndms

concentration of mg/ M . Detection and quantitation

cyt oki nedndife PW@W@% ﬁndwalgaSQ of exiplreny apdchrmpkinggs Pf%ﬁormwen@wm g ageaséd

i nterest jmNERatklv@ yt oki ne
Beadnast er Ki ?t cg%aéxb%ﬁre\é@ﬁée%%kg%&lg? éﬂé a%h&gsr?o?étiégvﬁugheﬁ% HM”L%AO QRat TNF
al pha wa8oueRae exekings prtrhamokines arg delaygpughipf g0 Fhosa. Rine obibe beddi ndgfanes t he
manuf act er@i{anfsm's NSfekdich LOMS aral MBS KAV AsAB, BrodRlel g{r%gwﬁp&%&f iM8ar t&ﬂ
manuf acturer's instructions. Fi gure 64 depicts the resul'ts for cyt o?<

rel edde MdiRBIS—cRIPiaglndigntemberappsand irrugrrs-BY high dretsoliRetimly kngverpsugh t he
resul ts ¥RbRndidE 198 MReabst rﬁ@lboﬁ?ek bfSarichRDSE 868 §ds M{bﬁlt&reh%{%&%é ﬁlﬂty e

huFceRI . Rat mast cel]ls cytokine rel ease was inhibited in
the 5A6/22E7 blspec1ﬁc antibody to inhibit this downstream effect of exposure to allergen RBL

cells were transfected with cDNA encoding huFcyRIIB1 or huFcyRIIB2 and huFceRI and cultured

as described above in this Example 5. The arachidonic acid cascade was stimulated by exposure to

25 nitrophenol (NP)-conjugated ovalbumin (NP(11)-OVA) as an antigen in combination with an IgE
(anti-NP human IgE) as described in this Example 5 for the histamine release assay. Quantitation of
metabolite leukotriene C4 (LTC4) was performed with an EIA kit (catalog #520211, Cayman
Chemical Company, Ann Arbor, MI, USA) according to the manufacturer’s instructions.
Quantitation of metabolite prostaglandin D2 (PGD2) was performed with a MOX EIA kit (catalog

30  #212011 (Cayman Chemical Company, supra).according to the manufacturer’s instructions. The
results in Figure 65 show that in RBL cells expressing huFcyRIIB1 and FceRI, arachidonic acid
metabolism, as evidenced by the production of LTC4 and PGD2, increased with time in the presence
of IgE plus antigen, but not in the presence of an irrelevant antigen (TNP(11)-OVA). In the
presence of 5 ug/ml of the SA6/22E7 bispecific antibody, arachidonic acid metabolism was

35  inhibited. The same results were obtained using RBL cells expressing huFcyRIIB2 and FceRI (data
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presence of 5A6/22E7 bispecific antibody (5 mg/m, |ight bars), whereas
cytoki ne rel ease was not inhibited and i ncreased over a period of five
hours i n wel2bosxzbdsar e (dark bars). 5.7 The Bi specific AmCirhisdgosiostzsbi t s
Synt hesi s and Rel ease of Arachadonic Acid netabolites in RBL Cell Line The
presence of allergen initiates nultiple imune responses, including the

rel ease g $O5AAIHES redllCadiGRAE nlfah LAYl ani ne
from mast csﬁ f reré duct i on otP tar achi oﬁ?%nuacﬁdg%as{d&n@sﬁﬁgdo vtg‘?!érlﬁ{)n into
so-cal | e@cvm@staﬁ@i?él ispastficanébaslysuch as prostagl andins, and the production
and rel ease ofs £yt gl RS, 404, P [@9! jors are rel eased
i mredi ately upon expos§ & %ﬁ@ﬁ@?ﬁig@?@gﬁ%@dﬁﬁwﬁ?glms g‘?e del ayed roughly
30 mnutes to 2 hodfusnanzbﬁ@b nyrokdareed mast cdhenBMM surivel id gldaseddy mouigh| y 5
to 245h0l1§]§ Tcgég v@xfethralh eE’Réj/iz gJ ﬁgntfgg& q]%lﬁi&ﬁ’sucﬁlgﬁglgv%r %etfgllcﬁﬁ yé Q?ay
arachidonirc acid cascade, produc ree n -forme

medi at or sapbopdrkhedn diunsn hcmartgmmmmsm@n ﬁtemeeiI@dCDB‘éﬂie‘@rmt@mﬁdefrom

col l ecti v S T; ARt
o achi dor L PaNGE AApEIdiooANAC T R, CAR PRl TR AR BEnBhres
bi speci f idenerpwetsguljurediwiorvreeks in StejmiPgo- Mﬁmrn@amﬂlﬁeéﬁlbg@ Celk prokure 8ysteams,

uFcom | B e AR, S AR Ao NSRRI IR BT ¢

The adPacHiatoriPEF.acll ngégl&; adestwelbsustivariatsedsddybyedposui- A AR (himimphenol

NP th
Sh 1 g ( anARbE PN A b Ahdchidehs X0 by e B B Ak P Rl SY“am e
rel ease dtaddin Lagadti USA) lémlelofhe fréloaipg ltast eonfligokso (b SéemPrQ@ nfeldip@4glonga)
per f or med s Do dRqizhA iﬁ derhfRL |29@n ﬁzé' afd 1(%31)/ S&%Pr(% RN+ Ann

Arbor, M, USA) according to t acturer |nstru i ons. QJantltatlon
of met abdliuglml Stmeaybals |ant11D2JP(rP®921)>nqAastlh9éy f%%algwnatﬁ IaomM(ElllSM: t

(cat 409 #2420hod GRNES R, L o RIRARYE SHRF @) 3 @ERRdhAt 0L

manufacturer S |nstruct|on The fesults 1 n Fiqure 65 s
cel | s expPEsikt pge/mlFaeREE Bhigpegifid amiboy.  Cedlrsupivad v reordtoied f@mh()a:ibyﬁ dfsnthe as

evi dencegh;y 5! %ve&r cQtﬁHL%g' ﬁ%ﬁo@f Cel:ﬂ-g%nﬂﬂgntg at 3'7 RE rSQ/ﬁééd %hmn%h)o{h' seis Nad he

presence of 1gE plus antigen, e presence o I rrel evant
anti gen @TR(betwepn e 7 dayp aﬁtfnéhemtaéts@ ﬁ@éeseﬁulwrm@/cpﬂ sugival fas got@ g7 The

bi speci f 'a@er%ﬂe&@ﬂhhﬂﬁﬁ@ﬁ&'c@l@ E\lrﬁvﬁ?&r@hr@?&&%%éll%% és%%)-l-§e"flhesér Pc':?ult%arre
resul ts wer e obt ai ned usi 8 1§I |'s expressing | B2 and FceR
CE

(dat &fot W@rﬁ“at inpiition of fG“éﬁﬁ@hé‘t‘WéXbY%fﬁwhn&ﬁgl éhet%mRIFBmmﬁer pat hway
i s inhi bluglﬁ%albxnut P& RABL At e Qb mﬁE‘Bﬂtbe@y ﬁﬁbupfnamﬁqgﬁ SrfudddtshRBdYor 50 S The
Bi specific Antibody Inhibits IgE-induced Mast Cell Survival Human bone
mar r ow d PW%BOWOWQPW@H%HBM- survival is induced by nurine IgE To
test whether tifig a&e@ép%aﬁzatmnsaﬁ&bifeg &daaa{alp?mdiya dopBleRideQeipBYESE (RUr Vi val , the
foll owi ng assay can be perfornmed. Human herat opoi etic progenitor stem cel S
(CD34+) WenBfagiBreandiess of s spmpesition o§the inyention g SHCABND EZbodimeais|of the invertion

Ber kegb ey cadifd mhdeAithork iBp &l ffor e Rpi8AMmA s@pe bihe ?nvgrﬁi@ﬁ’ rtﬁe WRERiof Wsidb i Ghet WO

weeks in StenPro-34(r) serumfree medium (G bco Cell Culture Systens,
claims hereinafter appended.
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I nvi trogen, Carlsbad, CA, USA) containing EL-3 (at 30 ng/m ), IL-6 (at 200
ng/mM) and stemcell factor (SCF, at 100 ng/m ). Mst cell survival was
assessed W9 200mes958/ 7- AAD (7- Ami no- Actinomycin D) stai RCmgiSe@BopP2ar m ngen
flow cytonetry kit, Becton Dickenson & Conpany, Franklin Lakes, NJ, USA)
under the follow ng test conditions: (1) StenPro(r) nedium al one, (2)

St enPr o kg FELREM + 30 ng/m IL-3, 200 ng/m IL-6, and 100 ng/m SCF, (3)
StenPro(r) medium+ 5 ng/m SPE-7 (nouse | gE anti-DNP nonocl onal anti body
(SPE-7, Sigma, St. Louis, MO, USA), (4) StenPro(r) nmedium+ 5 ng/m boil ed,
denat ured $PEA{ jsofd a&ﬁgen%rﬁlma éfgﬁypéptlﬁ@gﬂ Mﬁb&dy@oﬁpﬁmg aphdast bng, tRo,TBHE4T!

5A6/ 22E7 bi specific antib survival was nonitored for 10 days after

t he initi afouf-fye\oe sk C&R&S@kftﬁbfrﬁ@mewupeemﬂ%m&efr eEREP NGl rfed b BFO0C, 5%
Ca2 duri ngv)ﬂ&hht@hﬁﬁ@&iy s@l%ctﬁ/el&'b%sp&mer@ceﬂto@nd 7 days after the start of
the test culturing, cell survival was determ ned. The average percent

i nhibition of cell SUI’VI val for three donor cell sanples was 65% 9. These

resulgs indi cah&isdinal aktpBh Bindin®pol@feptidierr Er@fddy m%elﬂtloml@eﬁmw Helvy¥tain
cross-linking with the HRIIB receptor using an anti RHB- ant i - Fc eRl

bi speci fi c PHBeputssh PG Pehipepiide qr@@ltioﬁaﬁ%ﬂl%ﬁ?@.%fo £l BHone
mar r ow derwanan,s's]ggqj)lm .3The above specification, exanples and data
provi de a conpl ete description of the nmanufacture and use of the
conposition of the invention. Since many enbodi nents of the invention can
be made w BhoUhe BapRd bihtidgn binaify p&lﬁ)epmerdrhmmdy sfadfid 10fvhérbia thelightdhbian, t he

i nvention resid in. the c¢lai her ei na en : A

| Sotat ed alCRySH LRI GIE YRR ARy FBBRYE Song m g e D one,

t wo, 10 hr ee NO:Dand/or SEQED NO:6si X CDRs sel ected fromthe group consisting of:
SEQID NGO 1, 2, 3, 4, 5 and 6, wherein the anti body sel ectively binds
FcgRHB receptor. 2. The isol ated anti gen bi ndi ng pol ypeptide or antibody of
claim11, wher &haistlaed hepey bintiag polGidRsdeafr abtitedpanf dlger, herdinnig: gpogeppept i de or
anti body c rls / or [.D. nd/ or SE .
The 1ol at SHRK PRGN A or sPisEt a B e AEBSn e Shao . 7
the |ight etidsequdtPiRef SHQ IIM&OCht | gen bi ndi ng pol ypept i de or anti body
conprise SEQ ID NGO 4 and/or SEQ ID NO5 and/or SEQ ID NO 6. 4. The isolated
anti gen bi ndi ng pol ypeptide or antibody of claim1l, wherein the antigen

bi ndi ng poby pd&x isdleted antipan bibéldgp@mhd@s@@@ddéeﬁp}mmﬁawhermﬁhea?@n@endomau n

conpk i sing tigen |
comDA 119l A0 S5l SERLL R S e Rl
pol ypept i decidsequance bbeQ EoMpr3.ses a |ight chain variable dorral n conpri sing

an am no acid sequence of SEQ ID NGO 8. 6. The isolated antigen binding

pol ypepti de or antibody of claim1, wherein the antige
6. The isolated antigen binding polypeptlde or antibody of claim 1, whereln the antigen

binding polypeptide or antibody comprises the amino acid sequences SEQ ID NOs:7 and 8.

7. The antigen binding polypeptide or antibody of claim 1, wherein the antigen binding
20 polypeptide or antibody is a monoclonal antibody, a chimeric antibody, or a humanized antibody,

or a fragment thereof.

8. The antigen binding polypeptide or antibody of claim 1, wherein the antigen binding
polypeptide or antibody antagonizes binding of an antibody Fc region to FcyRIIB.

9. The antigen binding polypeptide or antibody of claim 1, having the binding characteristics
25 of an antibody produced from a hybridoma cell line having ATCC accession number PTA-4614.
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bi ndi ng pol ypepti de or anti body conprises the am no acid sequences SEQ ID
NGs: 7 and 8. 7. The antigen bindi ng pol ypeptide or antibody of claiml,
wher ei n twe 2a0ta28%6 bi ndi ng pol ypepti de or antibody is acmuseasosekl

anti body, a chineric antibody, or a humani zed anti body, or a fragnent
thereof. 8. The antigen binding pol ypeptide or antibody of claim1, wherein
t he anti gen,biyndi . ot i i - ' |.Z2€S,. bi hdi ng.

ant i body o’y aoy Ao or Ak b oA ThARE e R APl

ant i body ofntody prodycet fromraghybieraicald limghayhng Ad€iCeaciestibn guober BfAa14.body
produced froma hybridoma cell |ine having ATCC accessi on nunber

PTA-4614. 10. An isol ated antigen binding pol ypeptide or antibody having the
bi ndi ng chat-aémasalaitd angibesky, errantagen ibbnding polypehtidetagmentribarenfy prodetedtiomal | | ne
havi ng AT 110 e, - el ated anti body, or antigen
bi ndi ng po ytggg??géel%eg%?r@g?@ﬁéfég%é%% {Jl?g%lh?%c')m a hybridoma cell line
havi ng ATCC accessi on nunber PTA-4614. 12. A nethod of downregul ati ng

FCgRI kB actm.vMetﬁmrmm@g.naﬁg@@gm E&ﬂ@]&&pwsﬁ@: an antigen binding

pol ypeptide or antibody of "clarm1l. 13. The nethod of claim 12 wherein
FcgRl | B acbinding FoyRd IR with pegticen eding pdmgptidsonmmtibgdy af ¢laign FcgRI | A activity.
14. A nethod of treatnent of a disease or disorder in a mammal conpri sing:
a) admnistering a_ therapeutic antigen bindi ng pol ypeptide, antibody, or
chenot her apeutPemsyashet clamd 2 phergficnREB artivify 13&1‘?‘"’&??(%}1’@%4 visthegtidpgnrpslafinspt i de
or anti bodycy@fiacddivig.l. 15. A nethod of treating a disease or disorder in a
manmmal conprising the adm nistration of an antigen bindi ng pol ypeptide or
anti body of claim1l. 16. An isol ated bispecific antibody conprising: a)
first anL i gﬁﬂA%éiﬁt%d’lﬁtﬂéﬁlhﬁéﬂﬁiﬂhHﬂ&s@gr@m&éﬁgﬁwnﬁﬁmﬂ!c?fnﬁiifi?g:agq b) a second
anti gen bi ndi ol ypepti de or antibody, that specifjc y binds an

acti g@t i ng re&rggf)‘?%‘f‘?g%fgg a%‘?@p‘?"% Ia’éﬂgéﬂg%pg%@@?ﬂfqugeaﬁ‘ftibﬁaﬂ)?r ghemetheiapyutig
wher ei n t hegeseamhd anti gen bi ndi ng pol ypeptide or antibody binds FceRl. 18.
The isolated pjspecific antibody of claim 16, wherein the second antigen

bi ndi ng pol ypg)pflg 1SEFIG A 1158 l’f"gngapqlr%ﬁ%té cShEIbaRt ?fg:&?d??,l' a chineric

anti body, or humani zed anti body, or fragnment thereof. 19. The isol ated

bi speci fic,antib f claim 16 erei:n heavy chain . 1, 2, and 3 of
Phertrr st AR PR e ol e ol MEE i DRAMCORBIIETR i 1o’ coquence. SEOQ
| D NOs: 1, adininmmatiod,of pespiget hinddhgypddipepiideer psibbdit @dtlddndpeci fi ¢ anti body of
claim 16, wherein light chain CDRs 1, 2, and 3 of the first antigen binding

pol ypeptide or antibody conprise the sequences SEQID NO 4, 5, and 6,
15 16. An isolated bispecific antibody comprising:

a) first antigen binding polypeptide or antibody of claim 1; and
b) asecond antigen binding polypeptide or antibody, that specifically binds an activating

receptor.

20 17. The isolated bispecific antibody of claim 16, wherein the second antigen binding
polypeptide or antibody binds FceRI.

18. The isolated bispecific antibody of claim 16, wherein the second antigen binding
polypeptide or antibody is a monoclonal antibody, a chimeric antibody, or humanized antibody,

25 or fragment thereof.
19. The isolated bispecific antibody of claim 16, wherein heavy chain CDRs 1, 2, and 3 of the

first antigen binding polypeptide or antibody comprise the sequence SEQ ID NOs:1, 2, and 3,

respectively.
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respectively. 21. The isolated bispecific antibody of claim 16, wherein the
first antigen binding polypeptide or antibody conprises a variable domain
heavy chawo 20@m28956i ng an am no aci d sequence of SEQ | DPR@US200283128he

i sol ated bispecific antibody of claim 16, wherein the first antigen binding
pol ypeptide or anti body conprises a variable domain |ight chain conprising
an am no acjyd TREALGAE Bis gé iRl %ﬂlﬁm %%ﬁélm% %ah%%Rglls@%ﬁdib& ant i body
of claim 16, ereln th |rst a tlgen I ndi ng pol ypeptide or anti ody has
t he bi ndi nélratr@aﬁimtbmdmtpplysep@ﬂe erentibadylsodyrise thechagusd cds SER IR ¥k b.dodd. cel |
l'ine haV|nge£gg§ ccessi on nunber PTA-4614. 24. A nethod of treatnent of a
di sease or dirsorder in a manmal conprising the adm nistration of an
antibody of any of claim16. 25. An isolated bispecific antibody

conpri si ng: zla)rh@mwe§ Bxsﬁéﬂficgﬁfbola& eﬂas&gl R%b/&sﬁmec%ﬁst%ugeﬂtbmlafagéolgﬁ@@la& ed
froma hybridoma cell |ine having CC accession nunb

fragnent t HepeEpdy @ﬁmmlsw ‘ﬁﬁ?‘ﬂ%d%ﬂl\ hrstlychein camptistam iy eding prid ssaeppce efer i ved
fromthe figs mpRbipody, or a fragment thereof, that selectively binds
FcgRI | B; and ) a second antigen binding polypeptide or anti body that
specifically binds an activating receptor. 26. The isolated bispecific

anti body ofociraé fbidRd bﬁf&ffﬁ'aﬂuﬁd&? oPEGANG, RRbLig el fmtqﬂﬁgw bRf ngeslp{sép@l@e or

antibody is a nonocl on anti body, a _chimeric antibody, a humani zéed

anti body, O 2RbQanEqmPriseicy @Hfble domaintlight rheg copwesiBe apading peid srqrensR R SRR
cl ai m 25, wn@mggn the first antigen binding pol ypeptide or antibody, or
fragnment thereof, conprises heavy or light chain CDRs of the anti body
produced froma hybridoma cell |ine having ATCC accessi on nunber
PTA-4614. 283. Theisblael Bi’s@dlfbiaﬁlﬁlﬁbﬁif bf Qaignits] WREdin @fe fiktahiiged Dindih 9619!3?;15@ e

first antigen n tlde or tibod or, fragnment thereo
conpri ses ??é&?)@“ g’ht‘fi %i‘%i‘\? éﬂ%] g%f"ioﬂ‘(‘ﬁi?%‘% PR H
hybri doma Gﬁhhghﬂﬂﬁkﬁ&ﬁﬁmhﬁhwﬁPTﬂuﬂber PTA-4614. 29. The isol ated
bi specific antibody of claim?25, wherein the first antibody, or fragnment

t hereof, or second antibody, or fragnent thereof, is an antibody fragnent
sel ect ed f rRdmAtihehgr dupatoensif s tlisexge of difeader infabdmmiabprifeagth®, Fd, Fd',

scFv, ScFv2, CIfIC nti body according to cIa|n116
mhereln t he a6ﬁgnm%mmno?%%e %F I'S aﬁﬂ¥dﬁq§eceptor 31. The bispecific

anti body of claim 16, mhereln the I gE receptor is FceRI. 32. The bispecific
ant i pedy 0559%ﬁﬁ&ﬁﬂé&mﬁ@&ﬁ@&ﬁm&&ﬁkaﬁgkgantibOdy is covalently bound to the
a) a first antigen binding polypeptide or antibody produced from a
hybridoma cell line having ATCC accession number PTA-4614 or a fragment
thereof, or a chimeric antibody or a humanized antibody, derived from the first
antibody, or a fragment thereof, that selectively binds FcyRIIB; and
20 b) a second antigen binding polypeptide or antibody that specifically

binds an activating receptor.

26. The isolated bispecific antibody of claim 25, wherein the second antigen binding
polypeptide or antibody is a monoclonal antibody, a chimeric antibody, a humanized antibody,

25 or fragment thereof.
27. The isolated bispecific antibody of claim 25, wherein the first antigen binding polypeptide

or antibody, or fragment thereof, comprises heavy or light chain CDRs of the antibody produced
from a hybridoma cell line having ATCC accession number PTA-4614.
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second anti body. 33. The bispecific antibody of claim 16, wherein the first
and second antigen bindi ng pol ypeptides or antibodi es are coval ently bound
via a | i nkero@marpesesi ng at | east five am no acids. 34. Phe/useepmsizBi c

anti body of claim 16, wherein the bispecific antibody conprises a vari ant
heavy chai n hinge region incapable of inter-heavy chain disulfide |Iinkage.
35. The bi speginf i Hbfyﬁ%‘a ibotl OF Mhik®s WRGER R cfiGnd deh BinaABHEGELRE Ndi Ng
pol ypepti de or‘aﬁtygods, %ﬁgé(%knaanchllBTaﬁg éen%ﬁ%trateg%lgﬁ??% or no
bi ndi ng t o dianthedReyRpgoEnt BereofTprmprisesdeavyfand lighitchiin NPReof ik antibodB, wher ei n
the activatjng EEeERLMk A 9B FRCEBL N munmddr PTA8s RI Speci fic anti body of
cl aim 25, d%erg§n t eﬁ%b%?%gﬁing réggp égng%ﬁbeRl}538. The bispecific

anti body of claim25, wherein the first antibody is covalently bound to the
second ant id0@¥e isdfded B c#ﬂc%ﬁ%dgf 'oFglﬁﬂltZSPQﬁiéfeiﬁfthecdr;ﬁ'amil%éy, ofReERédd iHefBr, 1 1 St
and second antigen binding polypeptides or anti bodies are coval ently bound
via @ | i nke¥ seconpritibpygorftagmerispereatyip anantinedy fedemmsnisplectahon et i ¢

anti body of.o6di@indo2han, Wi, Nedbl e R, kirs, 3kl body conprises a vari ant
heavy chain hingé region’incapabl e of |nter-ﬁeavy chain disul fide |inkage.
41. The bispecific antibody of claim25, wherein the first antigen binding

pol ypept i depo Th@%&é@ﬁﬂﬁmﬁﬂ%ﬂﬁﬁk&oﬂ%@ IEeOR), WBeRRdhIRUPRSRE FRbRS it hf lgke or no
bi nding to human FcgRI1A. 42. A nethod for inhibiting an i nmune response in
a mammal cdBEPI%i ng admi nistering a bispecific antibody of claimi16. 43. A
met hod for suppressing histam ne rel ease associated with an i nmune response

in a manmal__c I Si adm ni stering a higpecific antibody of claim16. 44.
The nethod:ﬁfqug?ﬁ?ggfm&ﬁg¥%$%m' ’?W%?%ﬁ?ﬁ%ﬁ?@@@%é ‘Fgfassociated with
allergy, asthma, or inflammtion. 45. A nethod for activating FcgRIIB in a
ma ian | I, conpri.sing: .a ontactin |1 _expressi FcgRLIB.wWth a
by SpBi 11 DnanESRF-iE aBar b A Patieieh e S am B B35 Rg bR T Fegrue
and an act iseainidagitodgept or with the bispecific antibody, thereby activating
the FcgRHB. 46. The nethod of claim45, wherein the activating receptor

conprises a I TAM activating notif. 47. The nethod of claim46, wherein the
act i vat i ng FBedbpbiopeciic afgoly of d8m IPhehenan thedirg find$eapnhadtigenbindimgi n t he

coagyr egat i f 0 e G RBaR0 fhe K6 &Raf BARE A G oA RIGS SR nflo FCCR!

acids.

15 34. The bispecific antibody of claim 16, wherein the bispecific antibody comprises a variant

heavy chain hinge region incapablé of inter-heavy chain disulfide linkage.

35. The bispecific antibody of claim 16, wherein the first antigen binding polypeptide or
antibody, binds human FcyRIIB and demonstrates little or no binding to human FcyRIIA.

36. The bispecific antibody of claim 25, wherein the activating receptor is an IgE receptor.
20 37. The bispecific antibody of claim 25, wherein the activating receptor is FceRI.

38. The bispecific antibody of claim 25, wherein the first antibody is covalently bound to the

second antibody.

39. The bispecific antibody of claim 25, wherein the first and second antigen binding

polypeptides or antibodies are covalently bound via a linker comprising at least five amino
25 acids.
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49. The nethod of claim48, wherein the cells are B cells or mast cells.
50. The nethod of claim48, wherein the cells are human cells.51. A nethod
of i nhi biworgoeregrsessi on of FceRl receptor in a cell bypadniseéosiersng to a
cell conprising said FceRl receptor and FcgRIIB receptor an effective
anount of the bispecific antibody of claim16. 52. The method of claim 45,
wher ei n t hgy Offelyidh& iRt mBbddyRk cl%i_n{mﬁéreﬁ)iﬂﬁeﬁiks&&@ib Qﬂib@d}déo‘ﬁg)ﬁ@@ra vagidteved by
inhibition of FceRl expressSion in the cell. 53. The nethod of claim 52,
wher ei n t hbeady slpirdangeiregieon inparablp of ifesknaye phaisdisulfidedinkigehod of cl ai m 53,
wherein the manmmal is a human. 55. The nethod of claim53, wherein the

di sorder is atherosclerosis; |eukocyte adhesi on deficjency; rheumatoid
arthritis; 4byEredimpecifiqgaiieodyof gt Haerein tay oyt anfgenhin PERUIGST mul ti pl e
scl er osi s; ,REY¥HABRAISHEYRFPES afiteRbRMRS 1iftR)F b BindihSto k@ FGIRIIA.

encephal onyeliti's; Sjorgen s syndrone; and juvenile onset diabetes. 56. The
met hod of cl aim 45, wherein the nmethod enhances the treatnent of a chronic
di sosder agsoginptned foMidhibifieaRlimathd idotse ib 4 mafhni tdiatising bda@isteviag b ng
FcgRIIB in a mammal i an cel |l conprising: c) contacting a cell expressing
FcgRI | B wi Plipegifisizaihody pf d2ignkd: body according to clains 25; and d)
coaggregating the FcgRIIB and an activating receptor with the bispecific
anti body, thereb tivating the FcgRIIB. 58. The nethod of claim57,

Sher o1 n” i hd b Eat Fai g RissRE B o PG B PO RPBOUPR 80, The
met hod of  elagintil &mprivkig bdrhiRisiekigg abikpevidit ianithodgobgliioriéi s FceRl . 60. The

nmet hod of claim59, wherein the coaggregation of FcgRlIB and FceRl

downr egul ates the expression of FceRl. 61. The nethod of claim57, wherein
the cell s a#4eTR mehddf okinndd wheelnltle hi§2mind deasets hesdcigéd witlapllergylasthwhpepei n
the cells arf§ hupan cells. 63. A nethod of inhibiting expression of FceRl

receptor i "’ggl?n‘by adm nistering to a cell conprising said FceRl
receptor and FcgRI I B receptor an effective anount of the bispecific

anti body of;scl .emog%ra@tﬁ/atﬂé;gcygﬂ%ﬁrpgmg&ﬁ%ﬁ‘i Qn¥bmpigr ein the cell is a

cell of a manmal experienci i sorder relieved by 1nhibition of FceRl
expression in the cekl .copBetinErecelexmesding FoRTER witsa bissekidic antibognaccaiddgr der i s
a chronic disordeg imgqﬁ. 4pe nmethod of claim64, wherein the mammal is a
human. 67. The method of claim 64, wherein the disorder is atherosclerosis;
| eukocyt e adhesi on dé} i eiagsvespting the HeviRIB andapepiatingrecepips wihihe bispprific

erytiemat osus ( Jhdoay, RS ESvAERS thé FURITB.

46. The method of claim 45, wherein the activating receptor comprises a ITAM activating

motif.
47. The method of claim 46, wherein the activating receptor is FceRL

48. The method of claim 47, wherein the coaggregation of FcyRIIB and FceR1 downregulates
20 the expression of FceRI.

49. The method of claim 48, wherein the cells are B cells or mast cells.

50. The method of claim 48, wherein the cells are human cells.
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mul tiple sclerosis; Reynaud' s syndrone; autoimmune thyroiditis; allergic
encephal onyelitis; S orgen's syndrone; and juvenile onset diabetes. 68. The
met hod ofwol2adem2896 wherei n the nmet hod enhances the treacwaskoosfo3eschronic
di sorder associated with FceRl activity. 69. A conposition conprising an
anti-FcgRI I B/anti-FceRl bispecific antibody and a pharnmaceutical carrier

for therapeytic i > | L i j - | i.b 0, i-1gE
bi ndli ng. pol Jpenty e ST AHLAR kARl o PR 20 1 ¢
FcgRI | B bi mempgsinggidliceB brepepiie eml By RIIBastepona, effevitve atdongef thedispecifiove, or
six CDRs s : he group consiting of SEQID NGs: 1, 2, 3, 4, 5,
and 6. 71. %ﬁg&ggﬁ%%glﬂé}on of claim®69 further conprising an anti-IgE

anti body or anti-IgE binding polypeptide. 72. The conposition of claim®69,
wher ei n t hesHapti s I |Sai L £.1) claim
71, aher el 2 o e A0 et e B el 5k e SUTRRR g Plkeler . B
conpodi t i orrelisvedhysinhibBion of FeeRhespressiorpinitesi asf- a | abel indicating that the

bi specific antibody is for adm nistration in conbination with an anti-IgE
anti body or_anti-IgE binding polypeptide for the treatnment of allergy,

ast hma and/%r Tﬁ%mthﬂérﬁfiql%ﬁ nWherdiniiergisordesis a Threnik flisordér. ¢l ai m 74, wherein
the manmmal is a human. 76. The kit of claim 75, wherein the adm nistration
of the bispecific antibody is separate fromthe anti-IgE anti body or

anti - 1 gE biVdilAGVFEPY plepiingda. Wherein th @agymal isfa lwmaiom 76, “wherein t he

adm ni stration of the bispecific antibody is sinultaneous with the

adm ni stratjon,of th nt.i -l gE antibqdy or. anti-|gE bjndi ng pol ypeptide.
78. The Ki téSO&hf‘c‘ins'g‘ﬂ‘f ﬁ,‘alwﬁ ' erein fyg distyapt i @téﬁfa?ﬁﬁg%d ukoeyafihesipR ). 79, A
kit conpri sdefigedchehemmpas bithrdid; s9iiertic dpis éd/thefbiobR @SLIDOMMekeS inkita; | abel

i ndicating that the bispecific antibody and antj-]) gk antibody or anti-IgE
bi ndfo. pol UHGRE ks BBFERT Ff e FoirA s CRpids e SRR e B

i nf 1 ammat i Ajorizén'sayitaom®land flenilbasekditbetds. cl ai m 79, wherein the mammal is a
human. 81. The kit of claim 80, wherein the anti-IgE antibody if Xolair(r).
82. A nethod of treatnent conprising admnistering an

ant i - FcgRI |38/ &h¢ methodl cldimglp egliefdircthanteihod dyhanees denioatnaht of A cldohia deordent i - | gE
anti body or__ant]j - if3ding pol ypepti de to a mamrmal experiencing a

di sor der seaf%gl%%%lx’%fﬁggﬁh{}%gngwbup consisting of allergy, asthma and
inflammation. 83. The nethod of claim82, wherein the adm nistration of the
bi speci fi c gnii hodw @nds (g ' i.- | gE bi ndi ng

pol ygjepti deﬁi % separ at eflggﬁg%%mﬁégﬁo%ﬂ%%ﬂg?%} %Elggg,lﬁémer ein the

adm A stration of the)biepesting ¢ ellanprictsouyFcaidB whrh a hispécifid agiibaintapdoniing or

anti -1 gE bi ndi ng, palyPepLiqe is sinultaneous.

d) coaggregating the FcyRIIB and an activating receptor with the bispecific
antibody, thereby activating the FcyRIIB.

58. The method of claim 57, wherein the activating receptor comprises a ITAM activating
20 motif.

59. The method of claim 57, wherein the activating receptor is FceRI.

60. The method of claim 59, wherein the coaggregation of FcyRIIB and FceRI downregulates

the expression of FceRI.

61. The metheod of claim 57, wherein the cells are B cells or mast cells.

25 62. The method of claim 61, wherein the cells are human cells.
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85. The nethod of claim82, wherein the manmal is a human. 86. The nethod
of claim82, wherein the anti-IgE antibody or anti-IgE binding pol ypeptide
i s Xol ai r§0)2006/028956 PCT/US2005/031281

63. A method of inhibiting expression of FceRI receptor in a cell by administering to a cell
comprising said FceRI receptor and FcyRIIB receptor an effective amount of the bispecific

antibody of claim 25.

64. The method of claim 57, wherein the cell is a cell of a mammal experiencing a disorder

5 relieved by inhibition of FceRI expression in the cell.
65. The method of claim 64, wherein the disorder is a chronic disorder.
66. The method of claim 64, wherein the mammal is a human.
67. The method of claim 64, wherein the disorder is atherosclerosis; leukocyte adhesion
deficiency; rheumatoid arthritis; systemic lupus erythematosus (SLE); diabetes mellitus;
10 multiple sclerosis; Reynaud's syndrome; autoimmune thyroiditis; allergic encephalomyelitis;

Sjorgen's syndrome; and juvenile onset diabetes.

68. The method of claim 57, wherein the method enhances the treatment of a chronic disorder

associated with FceRI activity.
69. A composition comprising an anti-FcyRIIB/anti-FceRI bispecific antibody and a

15 pharmaceutical carrier for therapeutic use in combination with an anti-IgE antibody or anti-IgE
binding polypeptide.
70. The composition of claim 69, wherein the anti- FcyRIIB binding region comprises at least
one, two, three, for, five, or six CDRs selected from the group consiting of SEQ ID NOs:1, 2, 3,

4,5, and 6.

20 71. The composition of claim 69 further comprising an anti-IgE antibody or anti-IgE binding
polypeptide.

72. The composition of claim 69, wherein the anti-IgE antibody is Xolair®.

73. The composition of claim 71, wherein the anti-IgE antibody is Xolair®.
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74. A kit comprising the composition of claim 69, further comprising a label indicating that the
bispecific antibody is for administration in combination with an anti-IgE antibody or anti-IgE

binding polypeptide for the treatment of allergy, asthma and/or inflammation in a mammal.
75. The kit of claim 74, wherein the mammal is a human.

76. The kit of claim 75, wherein the administration of the bispecific antibody is separate from

the anti-IgE antibody or anti-IgE binding polypeptide.

77. The kit of claim 76, wherein the administration of the bispecific antibody is simultaneous

with the administration of the anti-IgE antibody or anti-IgE binding polypeptide.
78. The kit of claim 74, wherein the anti-IgE antibody is Xolair®.

79. A kit comprising the composition of claim 71, further comprising a label indicating that the
bispecific antibody and anti-IgE antibody or anti-IgE binding polypeptide are for the treatment

of allergy, asthma and/or inflammation in a mammal.
80. The kit of claim 79, wherein the mammal is a human.

81. The kit of claim 80, wherein the anti-IgE antibody if Xolair®.

1

82. A method of treatment comprising administering an anti-FcyRIIB/anti-FceRI bispecific
antibody in combination with an anti-IgE antibody or anti-IgE binding polypeptide to a mammal

experiencing a disorder selected from the group consisting of allergy, asthma and inflammation.

83. The method of claim 82, wherein the administration of the bispecific antibody and the anti-

IgE antibody or anti-IgE binding polypeptide is separate.

84. The method of claim 82, wherein the administration of the bispecific antibody and the anti-

IgE antibody or anti-IgE binding polypeptide is simultaneous.
85. The method of claim 82, wherein the mammal is 2 human.

86. The method of claim 82, wherein the anti-IgE antibody or anti-IgE binding polypeptide is
Xolair®.
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