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Receptors for the Fc portions of imunogl obuli ns are inmporant in
triggering many of the protective functions ofl nonocytes. macrophages and
pol ynor phonucl ear cells. Receptors for 1gG (Fcy receptors or FcyR) on these
cel s have been ext ¢fgiapshitc Wﬁgéaﬂémnﬁm‘nﬁkm‘f@m& Jfol ecul es
targeting these receptors have n constructed . European
Patent No. O 255 249 entitled ' anoél"é‘nﬁ?ake"&mor%tbloﬁt?ﬁl es to Fc Recept or
for 1 munogl obulin G on Human Mononucl ear Phagocytes” which is
co-owned by Appljcgnts %, ition. clinical trials of bi specific

mol ecul es B q&rﬂﬂ d\XEfllfg‘d 80RO hocificity for the FcyR and the

HER- 2/ neu antd gen. whi ch i Redeptorsifor the Fc ponmnboéanmumgldvdin's are immuemsin

I ndicate that t r

(Vval one. Frank Eﬁﬁgfﬁgé ﬁ:%%ggthﬂf ?OIP&N& tﬁﬂ& ?nﬁ;f%%% 'rr%goi) hi%eé 15
PCT I nt er nat i onapolpmpmheavelens crids. ResoptoroSuasOdF sniceeiers oo RaH omehese cells have
anti bodi es whi Chbéeﬁ%fiien§m9nm@agéwda@d Eﬁ{)é&ﬁ@ﬁf(}%cufe@ﬁart& %es‘@lﬂé@% Brors have

effector cells uch an

bod t
bi nding with endBﬁéﬁBGi‘“‘lc&ﬂvﬁgme ¢ European Patent No. OC’%ED’Z FEE'E“& 33 @%{’EP o

receptors (RdaR Antiddies)todcReabpstor foafiaintunogiobulin G on HpmnMwnmguﬁEirdﬁtagﬁcvtes".

cel | function. Ségﬂflh” cc%wlaécg “Sip%ﬁcdi‘i f adld nl,mr}ggg %Féﬂg molc[zﬁ(?lles

anti body nedi at cel cy oto y I n ocy es a
lines. Fcu . Abg pdvghohaye spgrifigityofos dhedesy \the hrRe%/éﬁl!éﬁ‘EEeﬂo‘f’hlP@G found

effector cells i 6h &“Qﬁ'@ﬁ 'oUﬂlatnf’L@ncers mdncat@@ﬁéi@l‘féé& AfdiEculds at@B AR Safb @hdl 8fficacious
143 4117) and Q@b AtEk D B (T80 af Clin Gui 3 Phaghor29%ag: 176)

cl asses havetsbeen devel opelisagaemsts oo recediéts (Fea® or CD89) are also capable 6fA i S
271 285 206) . A BLRR nEaorAf fuolhdh, Bidhe FIRARETyebR wigggr phagocyiosisand
to m)nonfmﬂb@ Y gredipded q&@émqtep@ﬁtty in l@ak@ﬂmsmdﬁaeiiebqazlea cell lines. Fea

(Al brechtsen. M regéptéds-can lﬁSBooperate withl riéBaieYs fofig G2éhleffdviticelid ia eRhanciig @k -

1990 J. Ex Me 171: 597 const. t

primarily 8n cytma@%ﬁo?ﬁ%{lﬁég lL‘ MP“?Fé?qaéaﬁ’lhllﬂdﬂﬁfls bhe%g%gr%n%%g;f 1§§9J
macr ophages.20neuinmphill B13: 4htV)eod (g6 iMonseiol/BrE.can 1l HOG2 J. fptmiadol.. 148 90154 )
Critical Revi ev"sﬁlhﬁeé m%kggé«ﬁ]@mé%g)n Rgp&rto&n expression on a

sub- popul ati on HC. et al. 1996 Critical
Revi ews in | munol ogy 16: 424’) lsa'i’ll?dndam in the hymag|bode (K par Mk sl990i Bipckest Vs has

been reported (Cmﬁzsﬁy%)r@mngz@clasebfpg,q Fc 2®8ftod. FcaRl or cUsmmmaﬁlbmds to
156: 4369-4376). Its ex E&‘\Si& N2 ggopgé tg;md PIVN (igggb nceq tf¥88
35 TNF-[err] (GeQPROMRENc [gA has been iggpuibied gnd gharggiypasd (Alge . Mgel
Host of fer. R3W bAtmatal 64:201; Montdi89R.. eThk, IB9OIJnEeptMert|sl’fl]>|5:~9é7asEle is

170: 82-87). |L- .
J. | m’runol) . 152: %’d@%@g exép ES I I er i&%h ? &R(F’{&ni@gﬂe eﬁf mér%@ﬁpmldud"&t a
81: 598-604). V\heméa%CYﬂstP\WCT&ﬁ gF@FnE[uérpp xs @a¢ pesirephils éqqpn@&d-i{ €S§F gh. 1996

(Reterink. T.J.FcCrigibal Reviews in hﬁinunolbgﬁ% 408). FeaRX Bxpressionsdl a si®3obalktidR o) -
The [err]-chain l(glfmprl]l%g)‘litgs E\ﬁggorx{ et aF fb%% (f'rztycal Reviews in Immunology 16:423). and
30 on glomerular mesangial cells has been reported (Gomez-Guerrero, C.. er al.. 1996 J.
Immunol. 156:4369-4376). lis expression on monocytes and PMN can be enhanced by
TNF-a (Gesl, A., et al.. 1994 Scad. J. Immunol. 39:151-156: Hostoffer. R W.. et al..
1994. The J. Infectious Diseases 170:82-87), IL-1. GM-CSF. LPS or phorbol esters
(Shen L.. er al., J. Immunol. 152:4080-4086; Schiller, C.A. et al., 1994, Immunology..
35  81:598-604), whereas IFN-y and TGF-B1 decrease FcaRI expression (Reterink, T.1F.. ef

al., 1996, Clin. Exp. Immunol. 103:161-166). The a-chain of human FcaRl is a heavily
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PCT/ US97/ 1201 gl ycosyl ated, type one transnenbr U £%

bel ongi ng WQ”S‘W%“Pg super-gene famly whi ch al so i ncFe/?es recept ors
for 1gG and IgE. One gene | ocated on chronosone 19 encodes sever al
alternatively spliced isoforns of the Fc[erchRl al pha chain (55-110 kDa;

Morton, H C. et al. 1996 Critical Reviews in |Imunol ogy 16:423).

Myel ocyti c FcaRl has been shown to be, as ted with the FCR y ain .
which is inpli C§V%Q§Y!¥§edpfyﬁl°ﬁ‘§ tignsmembrang B"Iog:cf‘ﬁ%g,ﬂ“émé]tﬁlth%gﬁa?r‘éene farmi Y
transduction ( thﬁmlsohh@ldﬁtreabtorﬁ.ﬂ:ﬁm,ﬁ ahd 1g8.00nECpara loied @DAGdinosome 19

i’gg; fe ' kor n, “/E{F’F%Srsﬁ °’d ity sng’Ar&B,gJ;ffTﬁggf e $oRPABha A B55-150 BDaR' -

FcaRl bi nds bot Moaoh léh- & aipl ¥ocCritiend Reviaomén Inomanplagalfid1gAMyel@ytic FeaRl
(Mazangera, R Lhabq}eeﬁghowr;t%% %&&?}ﬂ@&%lﬂ 1h3217¢31 %@ﬁalﬂmch is ﬁ’rﬂﬁhéﬁ&ﬁs phhyiflp hhe
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manner as FcyR wielindtooRyl signal transducti @t“eﬂ Gief - iaés a(gg‘qlgé’em 270:39781:
respectively. @ﬁﬂ%ﬂdohﬁlm GQeF@I[ £994. Rl Inonun el §5:3028E 3236t Bait &l lesal. 1995,/ by

ponrrerichA C or mAb specific for epitopes wthin or
out si de the I | %{ ﬁﬂ" %FPSS inmul ates degranul ati on. superoxide
rel ease. secr etion Bca%bth@nyg@yqomlmd and mpontensi gAdrand 1gA2

phagocyt OS' ﬁ&h&%ngﬁa ol g E!99%H?Jéh§h'ﬁaﬁxsb'lhyg\;&onsgft{m vﬁﬁfz:tlﬂe ré’c@ﬁm'? C.

Mont ei r 0. egg
Shen, and M A being seuBi ig vioidumppemesic]edyip thesappe manner as Feyigand

\(V Wk and l|\3/l AI &R@Grated MAA0IC iﬂﬂl@mregiécmkﬁy 3eﬁ7|s3&4km§h»eam bn mhR8Ad effector taells
eukocyte Biolo ese siolo onses {rlgaere
via FcaR can %p lyggrxfi%g ?%%fmfnﬁmf ﬁ% %F % '%nAg) Sch’ﬁg R ORSENER %6
mucosal sur f acesutfidbtheligantibindinglomain, stimulgtasndeagarationasupetoxBlereleasm de
Wnkel . 199 Cr Eéc'réifgn J?‘?lyﬂﬁﬁ{@at'o B yTORAA. 086518 4Rd phagocytosis (Patty, C.. A

Thus Fc[err | S clinc rel"evant. trigger . rece tor on, cy ttjf?t{ oxi ¢
i mune @Ff@&*i‘of?‘ kibpery szn@aF'? and Cv%?‘eﬁan' TeppirglageB& b etréyaghp
novel inmmunot hemamw .eR.L. M Yegera, L. Shyit,ahdM.a. metremqw LeficdeelceBivpf). Fead8inot

been carefully SYPISEed Sge AL IPALsal) 0noskandbe 3932033k S0 (140,

based t herapi es ope
not bind to Fc[ éem@oﬂwe Bmlogv 51 3739]u$ﬁa?fbeswhys1@logmlerﬁmaﬁes triggered via FeaRl can

The present >4 NV eRihPeHdne hﬂ%@?xﬁt%n%'fhhﬁ@ﬁhq? uéﬂeﬁsetd?ﬁhmaqtguefaeal(wﬁcﬁsmt M

30 bi ndi ng det erpi nan ul recept
redon nant 0 vah Eegan- 86y G988 B v ike G ik RekienS bt Painno 8 43ibA
receptors (Fca receptors. HajsdicoRRio# clinically releFaraRiiggearecpotind cootoxind mimune

bl ood cell's incl, %ﬁceﬁr@mg RQ%%RI?%{ cqg%g%ﬁlgﬁed %ed'éb%lgpt%l/eﬁ munothlerag 85, T hc

eosi nophils and® C an speC|
t he i nveyoraxic mznmtaéoGE%RJalsasm%meq fellyagyepiarad sigchaimpstall meoc onal

cytolysis apg ph t(ﬂﬁﬂuﬁ baseﬂﬁheraﬁﬁpam Yelrdol ®Seldped WAE gAY dquclcmd wHidH do
enhanci ng t he att e cells against cancer cells of
i nfectious mcr 88?5‘89 1%%&%;“ cells infected with pathogens.
Summary of the Invention
The present invention relates to multispecific therapeutic molecules with
30  binding determinants for immunoglobulin A (IgA) receptors. IgA is the predominant
antibody class in fluids on mucosal surfaces. and IgA receptors (Fca receptors. FcoR or
FeaRl) are found on white blood cells including macrophages. monocytes. neutrophils.
eosinophils and lymphocytes. The bispecific and multispecific molecules of the
invention can be used as therapeutic agents to harness the cytolysis and phagocyvtosis
35  capabilities of these white blood cells. enhancing the attack of these cells against cancer
cells, cells of infectious microorganisms, and cells infected with pathogens.
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PCT/ US97/ 12@¥4P98/02463 I n one aspect. the iRCEUSITOR013
i ncl udes bi specific binding nol ecul es. conprising a first binding
determ nant which binds an Fc[err] receptor and a second bi ndi ng

det ermi nant whi ch binds one or nore target amigens. Preferably. the first
determ nant binds a site on the FcaR that is different fromthe binding

site for 5  endogenous | oA a8.dhak %@%ﬁgé@%cﬂfdeg B?Pf,@%fg’{ébg% rg{)/le%tg%_. n

invention is not blocked or 1s ] stantia
a preferred enboelmpsifing 2 fisst bdipg deiermigan Wdehbinds an Féa pageptpeandst saeand

bi ndi ng dﬁt er mt Uaﬂaingll‘detémixﬁhs%i‘cirl;tiiﬁdmgieeﬁn#ﬁé :@ﬁ?tahﬁgéda.vmfé@my:. lﬁueéﬁx‘?t_
cancer cell antigen. .In a.npre.preferred, enbodi.nen e cancer. céll _antigen
is an ant‘?ﬁ%‘ﬁ“B‘l‘mg’@ﬁé&E °8f‘ﬁf ﬁ&a%rﬂéaééﬁ‘.g‘?igvaf ?"&‘5%&1%4% S5 col on,
rectum pancriasendogemus [gAOso thatdrindial of éhevnolecdysefahe invemibraischonklokked or is
ki'dney. bone. bl ' m reTprol M=l gl o] r

enbodi ment, the ?@%&jg{‘a@@? gjzénékggﬁgzégnfl ré%:? fegﬁ%edqﬁrgeaseglglh'thig t%%&fgrng enabound
pat hogen or pat hbyythe-seernddiieding determingniefithebigperific meteodlesrefithe inveption is a

i nvention featurggcer cell antjpér AnERbreOpreRfred einBbIMNE I CERAS Bellhittbed is an
conposition that bjnds_and or Ig causl ng

m)dﬁl a&?es a .rﬁ&ept cir f A

modul ation of t h¥1EER 8h GRNCETRhthE PEgast aVamelestiy: HienePIOR- TEEfAm, Bancyags. liyeh;
receptor is mecr:]raﬁaﬁdner{mmsasyskieﬁ\t aeahindodeh diidmayt boriel Blood \oe tytrhshatip spater e $n
conpositions that hi . . - h he
effector cells inol?ﬂe'?%é{fgrgedsj%}g?g&&n@gggﬂx e:‘%%gga'\gfﬁt%ﬁ?% %i;m%‘a:%é Blésgﬁls ?agg%’%‘%ﬁ%}' floifa
mul ti speci fi c nopathegear padogeminiecied eqll. In yet anogher egpbadissens, thainverféan fgatums

a cancer. treatment of an autoimnfine/didegtd With 8 CBAPbIBM thaf biRlSARCIbiGates a
nol ecul es of the subj egf)ﬁl nvent.ion 20 . CO@I’I se nol ecul es_w t d

I h bi ndi
determi nants f or 'CSCRIRLIOR %A Fpsipg Bqeipationedha reggptor such thay furthey B‘Pd‘F‘gr?i? ?%/‘ to
for a carci gnjfe mbhhyofkeptanis idge@vaselOlin a differéntiembodingeas. the ifveptidrigrovidespt or
antigen. an or in ' . ' [ ' u
cell s, eSOl AR il I B oY FLEBE FRIER, Dinfiht Lo L
enconpass nol ecublessubirst argrasmed with the bispediSeand muliispecibe moieedicagnd can bind an

determ nants of affdeRediagmthodBslof bEaBhRpUl €S of the 25 invention include
those that are engineered to itgcl de ah. I easf. one.anti

i pbody or.an .. . .
antibody fragment. The bi spe¥FFMEd smbaRimentaf biseae é“BPf%P‘g%S ;\Vﬁﬁ?l?lﬁ‘ﬁ invention
preferably 20 commisermslecudedwvinhl birglistedeenminand fob b oeeptor bfj (BedntridndlyF-tike

| gG fragnent, ingludi : ' bs) 2. . . S| '
Fo A binding deliSbh Bl for g carpifnby Bl anddedPfok & gain (3R AR bl
singl e chain Fv.amigeniaddet amysimeandigen viHsaare oysepresssddy conaipumorrells.
anti b?dy of another isotypghe Bispéc?ﬁﬁgx{cﬁ&umsdw?@im-&nie'?@g&di?pmh@mlhﬁsqzatme
I nventl on CcO r,ses a I nai n e r nan [ a a
f unct i onal fragrr%‘ﬁ?gpb"'lcdé‘i‘\f’?’?)ng"‘amg Aetewx%%ﬂﬁag%gg%ancg&qdﬁxﬂﬁc%@t M nant
t hat bi nds a2xanpeentieal incixdé thypee thad azadnigigered to includeanieagene antibaly cxiahi gen
on an infected c . : ' 1 £ I ndi of
t he i nvention cogrrr%lrblogéIf %Eheﬁ{s?f ﬁ%%ﬁ? C(Sjtgelﬁ g‘? Hr\?é%;u{%gﬁgtg’ ﬁng‘g?%kg’g%f?mgly
functional 35 comp@EseaRinding daterpingpt fiom andeGantipgly ondgGdragareat. dnelidiag an o
A77 in affinity fab tFag, F(ab)). FV,86€Rin@le dhain F\0AA Bdidd Geiéifilindbh G6KAEinE Y¥in IFAB,

(Ig‘fCT; B(;Q?;J?JZSE?B i-[ zrx}ae, ﬁ(gl\)/'g]tl:]v?ar\]n srgggl_zlg%ﬁgin Fv. can tygb%%gdz ﬁ?osfrom an fgA antibody or an

30 antibody of another isotype. A preferred bispecific binding molecule of the invention
comprises a first binding determinant that is at least a functional fragment of antibody
A77 and a second binding determinant that binds a cancer cell antigen. a pathogen
antigen, or an antigen on an infected cell. Other preferred bispecific binding molecules
of the invention comprise a first binding determinant that is at least a functional

35  fragment of antibody A3, A59 or A62, which are similar to A77 in affinity to the
receptor for IgA and are not blocked by IgA of the subject. The invention includes



-4 - nucl ei ¢ aci d sequences encoding the VH and V[err] regions of

the A77 anti body and the predi cted am no acid seque
regi ons. WAPHHEe sequence are preferably used forr}m% (ﬂg t he

A77 binding determinants for therapeutic nultispecific nolecules.
Preferably the second binding determ nant ofy the nol ecul es of the invention
Is at |least a 5 functional fragment of antibody 520C9. antibody H425 or

anti body CC49. preferred .enmhodi yearries e hi_ndi,

ot er i mant { RIS REiG RAvgRRes CBrod R ALt A Vardepiganof he A77 spfik anghibe
exanpl e on tunREdicel ahlifo Ri®S&fuen@¥dF ﬁxes@f'&@xéd&nﬂxd these sequence are preferably used
Several netho of produm%% ?LWBI{E]‘;I c bhind m)l ecyl

enconpassed byiof REMARIZIDE the,R7 RIS ’9/3’?:?1 }FQ‘PPCPPFIR%'&&PS‘F‘ﬁF moleRuidi ng
10 determ nemé&ratﬂyldaebsycdrﬂmmﬁnglaaﬁenﬁmamtofc:hmblt@d&s of e dintiaAis at least a

genes. encodi ndant ik osrasns ek RRHEY SAficR fnboby fagh of SHBARTIAF A Preféirec
| i nked are encuomirsidment cawries lope binding dasermirant fordrcoRoanshae ibr the HER/neu litigghng

mol ecul es of gy ﬁn& Fdf%ﬂ&:h?f;ld%ﬁﬁmemtiﬁégreQM &}, iR Of two antibody-

produci ng cell [i1nes car 8& pective nucleic acid sequences
encodi ng the binding 155¢veebmsthads of produging bispecific bindingmolesples pienes, to

obtain a prOgGHMoﬁthsisedl bﬁﬁlcﬂh@dﬂi@hn@chﬂﬂﬁlg by chemidal ameagefdf@hermh@ﬁgl e of the
|nvent|on

t 0, bi,s
ol ecul os. 10 nletsruyaays. £ by rregmbiiin Bénelik ke BERGH ik S BitRRFinE Hasreiery
nol ecul es vvm odmcodnq:)by selat atid agjuencdsi qagyingigedesancoding bindikeg detenimimarits whichh

bi nds an Fc[erg] tﬂ@@gﬂ&%p@ﬂﬂ@ é@%ﬂ%@ﬁtﬁ%émﬁmm% m!gbq eta'r%ds 20

a target anti east athird det er m nant of the

e
first 3@{1@%%?&“ lesrof thyiprentianare B@émdcbym%lorvwgn Abivee m‘é’@dt'o
Fcl[err] R i s nogrolhdiskes! Meslcﬁhyxlﬂgttlwres% ective niileid ABRISCHITHYEOGICOBUE e Kindife

ol ecul o, vl S EUERH. 80 ardbhf bR et S BFediip asmonmy Sl drahgrnd e

trispecific cobmmnﬁqmnkpulanﬂthemwtmt h four or nore binding determ nants.

A preferred 25  enbodi fEfidifh tébﬁs’pb&ﬁ@%irf&x& be!&@hl@ﬂ tﬁ@in@ﬁm @vEfidnl €S an
addi ti onal bindi ng determ pant, binds t rece?_t or that S

not an Fc[ err]CAceEW@IsEs mu ‘H‘EF‘HG? Ripding m8¥?5‘|‘?ﬁ‘|‘ which t‘f'PH’d’F‘ﬁ‘@a‘ least a firy) binding nant
for CD2, CD3 detarntinare pihich bikd{ &y Fdo reeemipt anid a Sechwd bfj’ldfn@@e&hﬁmaﬁﬂdfl@h binds

i Ty GEP Plarget aptgen, hEATeAEA B1fH NARLE dBRIRGahY sﬂﬂgﬁhg fhe! st e F1 7St

bi ndi ng de er M Ran rece Sr'red
enbodi ment of @meraddam iob Hghe mumpﬁg ig binding malseulenio Em%mt blogked3y inhibited

determ nant f opy igMark ﬁﬁ:ﬁ@ﬁ&globdf@m asormérte i SPEEIok | hg c&hsekhrwl foPbRAeSyol the

i nventi on carry i ndi et er n rece tor
bi nding to chdpgews a,ﬁmod? ﬁﬁﬂuspwﬁrcnbrﬁﬂww&@?]eg? eI ﬁﬁﬂ%ﬂﬁﬂ”é
bi nds Fcy at auridpédific esthpasitidnspand thodeewith fovr logfiokd bidding deferminants. AFprgRreBy

i ncor por atisng é}},bécﬁ%%t arm &Q @13@%%& l@Earﬁ@sq}bé%{ano%Lﬁ%xB{iwg%@t@plr:xcn\éﬁ

into a ecu rapeuti c capa
i s increased tr@atelpmémean légecepaqrfthﬁu i otk qe Wé%nt@rs lrzsiudtmgq@r a¥eraple giinding

bl ood cells t odderihari ¥ SD2I CD8! ¥y reéephit PaRBdptor, Fcd recddORIdRR4CR receptor.
PCT/ US97/ 12013
these determinants being in addition to the first binding determinant to Fca receptor.
The most preferred embodiment of an additional binding determinant for an FcR is a
30 determinant for Fcy receptor. For a multispecific binding molecule of the invention
carrying a binding determinant for an Fey receptor. binding to FcyR is not inhibited by
human IgG, since the molecule binds Fcy at a different epitopic site from IgG binding of
FcyR. By incorporating at least binding determinant for each of FcaR and FeyR into a
single molecule. the therapeutic capability of the molecule is increased to enhance

35  affinity and kinetics of binding of white blood cells to tumor cells or cells of pathogenic



organi sms or pathogen-infected cells. increasing opportunities for
cytolysis 8osn2463 Phagocytosis of these targets. PCT/US97/12013

Anot her preferred enbodi ment of the nultispecific binding nolecules

with a determnant for Fc[err], is a nolecule that carries a third binding
determ nant t hat 5 binds to a second tardet antigen or a second target
epi tope on a cancer cell, a pat hogen. or a pathogen-infected cell.
The preferred | al

l'i nkage of the blgfi1 éry’S g‘reé)a ﬁgﬁﬁegéaﬁgﬁ\k/@?é%sﬁ% dpgsgﬁ?lflgsnfoéﬁ)(’:tgfrdggs?sngs al so
mul tispecific blphdgmtm@dbﬁésfiar\&hﬁsch are reconbinantly produced. or which

are produced by c eAﬁotﬁéﬁdr@ﬂ&nQa eﬁl‘bﬁdlﬂfenﬂ'@f Bic @xﬂllhsﬂebiﬁ'ﬁ&m&ﬂﬁ@ mdfecuttisCch

carries the nucleic acid uenc

det erni nants. Prfla 35‘]‘-’9“’&?““ f@’ég‘f ﬁé e Ffdﬁ?%@a‘ catfles a ﬁggtbér}%ggﬁgr@gargﬁhat

antibody or 3an aihddredysetsrmigaret antfgrad ot a seaopd targettdpitopeion @ sancef cdlhe pathogen.

out cone during cont ued t a
U EGRTEIL, e TR e PR SR

humani zed I'neere
forei gn epit opeschebmigal lmkag«;epf the bmdmg ,ﬂgteg@magts howeyer the invention encompasses also

preferred enbomrﬂ?l%&p%ﬁﬁr% Bﬂdﬁﬂlrﬁdléﬂﬁ&‘ \fvhx@h Qiéﬁbdﬁbxmtweﬁceﬁf o WhiSh are

i nvention is conprise one orr{m |n|n|g deterg1 ants for ttﬁgtl i
cancer cell Pf°du°&ﬁtbb’g'éH§US“Hh? wogranets cell lipgs eaca o 5’ GO 1R Byfleic aci
breast. ovaryy. tRghdnees érit:'bﬂmgQﬂé Emdnfgaiétdmnnams Preferabhnatriesssond binding
central nervous

stem neck
| ynphatic syst en‘f CIRRAT | t “K‘ *ﬁ‘i ‘?P@F ghn %’FQP e¥?l %mgxﬁrkbargp Ocm&) qP faecEs ol sy
20  nul tispeci foutcdmedining conkisued eeatmentfihumans.dhe bnnéxmgaxegémmm is@dwmanized
infectious di Seﬁ%ﬁgo%mmch ﬁ@n?ﬂ)@@édfté BihiRAL RS RRMbEF oPRENOIEIpEE BShed the

cells. In one e ar get antigens are i1nfectious
di sease anti gensma‘ﬁﬂuﬁnt | gens expressed on infected cells. for

exanpl e. antjisgens from i nf Aqird:ﬁﬁ'sd bimbbdiateat ofthe muhispecific biraimamotecules of this
viruses. In a

Ig ersred enbod from
a pat hogeni c fun’ﬁugn“anféfﬁ'agﬂﬁedﬁ one gEILore, iﬁ‘fqg%é dege?@}éag{sqg{h 2\%?‘%& ée%'s
In a nost pref eramigensyipadicoianiy cmMcc&agmenaﬁpngmas@vary testis, 1ppgs gplon. rectum,
speci es of Candi da, e%?“@%ﬁmc%gb rﬁhﬂ:‘a@@ﬁ@neck kldney bonc blood and
Suitabl e targets anong cancer cel H }Fegensgz ({) ebfif{gﬂ Jof véﬂ(? t he
human EGF-1i ke rl&mbabe SXS&%‘FV‘“%% iffexs e ERe éké‘ﬂ" ffgen is
an EG- 20 I RORRb&dific dindingaablepulesd eomyrlsys, tdseha:targ:Eantcghl infastipgedis¢ase
HER- 2/ neu. HER- 3, HE or | [ of
at | east one HER“‘@WB%??'“ B&gg) gtenégaqat%%ﬁ %1& B 15 o ERBL AR TRY fafi2d

I"on cancer. cell, a tlgens
i ncl ude car ci noemargﬁosnam xaﬁqcm@@mscgaamignn&@wgwy a¥apssedeony ipkesirdsells. for

antigen, and TAG e. anti ens, from infections by bacteﬁa ToRgdi, Woﬁfz@ﬁ rapd vitubdsl Sp@endri:C
bi ndi ng nol ecul e corﬁ)rl se% st a fi et.er, @ nant

that is at |eastP® WQ@?M&PC‘FT g harget a&f*g%&slf%% pg}}wg%{}lltaﬁ%ngg%égﬂ Mg 8%
bi ndi ng det ex3m na:mgehlfﬂim Ripatiegeic pedst. gl mbstprefanedembadimentatheghigevintigen is

pat hogeni c A§9%$ g a%{:ta%‘d&[@gé%&%ﬁg dMEst s8icard! - 1n preferred

enbodi nents of
PCT/ US97/ 12013 Suitable targets among cancer cell antigens are preferably megnbers of the

mul ti speci fic bi palng pEp. ﬁEéJﬂeeéptw ffafm@ ﬁ@F@}%fe?dHly ﬂﬁﬂ:abctdﬂdtm@mcgthef ai BGR .
the preferred secqnd nl% d}éen naH ﬁtﬁ??} fﬁﬁ ) ora
fragment of anti &969‘%’2@@:9“9% pre erably e ¢anegf7 é@&%‘m ¥ rer- il rﬁ?ﬁi
determ nant 3®r afekrhdtimerit eeplon torppﬂfedraflat leattiond $1ER subunit. Addmonal preferred
cancer cell antigens include carcinoembryonic antigen, gastrin releasing peptide receptor
antigen, and TAG 72.
A most preferred multispecific binding molecule comprises at least a first
binding determinant that is at least a functional fragment of antibody A77 and a second

35  binding determinant that binds an antigen of a cancer cell. a cell of a pathogenic
organism, or a pathogen-infected cell. In preferred embodiments of A77-derived



receptor on a white blood cell. The types of white blood cells to which the
nol ecul es 5 bi nd are preferably macrophages. nonocytes. nek{}ro i%s.
eosi nophi |' WO $88&By nphocyt es. Yet anoffd Salfg{}é of
the invention conprises multispecific binding nol ecul es in which the
nmol ecul e includes at |east one antigen from_ g pathogen or

pat hogen-infected cell. or an antigen froma cancer cell. The nol ecul es of
this particular enbodi ment can serve to deliver these antigens as a
vacci ne di r ect | multispedific bindingenolewes wghesanter agtigeal Hinding d¢tbmninantutke pssfetradn

to i mmuni ze t hescgﬁ%@hgﬁg gg&ﬁﬂﬁht &Mt 1AEEF fnPtiGhal fra%r%zent%ifﬁﬁm)=c5r20@9%?ncer :

These antigens ca om kngwn antigenic protein sequences
of bacteria, vi3nibady CCAfgilhafigsthinding detgamingptfor aphsoreecerior prefesably bigds g
tT Eese . p??ebqg@b; OWhité lamoe iaen.e rr]ye @L,des of ihité BIBAD icelfs tbhﬂliélgﬁieﬁi}(ﬂéﬁul?s

e nul tispecifi.c,bindi ecules of the inventiop,conprise bindin i
det er ni nant s f r GAf aﬁiH’B@&P@?‘a%’ﬁ%ﬁfaWP%cah%n?e%Pﬁ‘é%F@"%ﬁﬁﬁew@ﬂé‘r’g‘?%%?
are 1gG or | gG f r aYjetcamother Aspechofhe imagniemcamprises prubtispecifit hindaty,

Fab' . F(ab') 2. ﬁgf’é?ul)e# & Which e mBfecule in?lud%ia'f'ggaﬁ& %hﬂ%@’fr&ﬁ aﬁ:?aﬁ‘fo‘égx?orof
bi ndi ng determnants Tor construction of the nu tlsEec I C o1 ndi n
nol ecul es. Ant i paskgenrinfgated cell. s anipatigen fpmatcaneesipedn The molesyley 9é this pargcyar
anti body. for exabRiiReht @servYPaEIRTRhdIE Qﬁl[li{TiéinE'QS AvERIRiREdY 1d BSaritdnbody.
or from 20 a pol ycl Onl@slnofj gGrgreBara ion..In a %ref er.red enpodi meg%d. a
pol ycl onal %G 'B%\%eﬁﬁpﬁﬁ the immupe SYJEm 19, pmpnizp the recipientagaingtgn wfectigis
i muni zed wi t h diseaseibr geanckr. Ghhcae paligang ean be taken fromomgami aptigenio peotein
preferably fro bl o F L : : f: e
of multispecif {Tgceaﬁgﬁgg ﬁgmn%ﬁ%é‘eﬂﬁ“’%?-. fung and,protozoans. and from °"'m§f‘%§? r‘n”é‘ﬁp‘thg{e
det er ni nant bi neasheaeheor fram sarrer pells ¢ bpmupiza thedecipieler mi nant bi nds an
m_t i ﬁeg_ OIZI 25 g_ ]E ?rget 'trrs@inltumsgsgﬁamaﬁ@gem@lét'cﬁxieg efmmfkieﬂam?@érs fMeAiMing
ich binds to i f.ferept antigen . .on the s ar, el] as
Second bi ndthg GEEHISRP™ BRHPARGPT anhogy REmed motuies Wi greigatiy 3 et or
bi ndi ng det er ni hihfragérah Antibkeiyt foagmetits frerpeeferably RabpBabiirt (abily. Seabhs. Fv,or
target antigen %ﬁggEQﬁaiﬁq@%%o@g&dangﬁb%M@%%ts SN&RSralehR oAk ispeclif'éc

provi de a two-fold. I n |%C,apa0|ty 0 e,mdltlspem ic nol ecu

to the target tbinfingimelecules. Antibory fetements cagpr gbtayied feom an gl 1seiype clpss of
and phagocyt osi sntibody. for example from a hybridohireprotueing 4 aonatismal PG htdB&iyaor from
met hod f or i mnati n-~un d [1 ..a subj ect. risin
adm ni st er iﬁjg tsps’ﬁéﬂgﬁlglﬁg’&f\é@?%‘ g g’g‘e“‘ﬁrf’@"gﬁ §mé’f’ ?lénce.tn ?‘\%J Oc?fggoen ao&raglpmparag(_m
mul tispecific bismibiaﬂrg?drmre@nIae!mﬁlﬁh@waébmlml@lmd widhhan andigen from dpaitipgapic

det er m nant _ organisthfofe PleRGsbif ot b BhihbpdBC ARLRE and a second bi ndi ng
det er m nant whi cﬁ %I nds an antigen 3

on the unwanted cell, .
phar maceuti cal | y accept abP8OHSF fsayre ogm“ltfﬁﬁﬁﬂﬁc ?H’[&J‘@c‘f‘%&‘“ﬁ?ﬁe‘“ which the firs
bi ndi ng det er i biading ddesrmirat bindsF anRant ithosty oebbintiag dewraninaschindsan dntigen of

}Dg%r ?Jgg% Il )3 @ tmvgt%g{l,oezrx%grﬁpasses a third binding determinant which binds to a differqmi antigen

treatment can ben thersamertangetnellasithe sacand hinding dstdrménant alfysther.fermhedirnents

subj ect during Ef@mpass a thidBihdifg AbekhRRhIWRch bINIS khE BirRrhR dhitdRtonGhe tdife
met hod for elimnating un ect jnvolves treat i_or?g

ted cells,. .n ubj
the subject in HI&ARRSFNASHRS aﬁ‘f%&md"%aq%ﬁ‘”aﬂm&zﬁeseHs‘e'mmam PFR? Y
activity of Fc[ bindlng capegitywfahe fuitispeeifip ntoledulcmttheigrden e Bnkbit ecan imrhbnea
cyl oki ne. ferre A r ;i stration during treatnent
wWth the i n%/(gnt ggécf:i%rn% ]slﬁiricég{r(\)?ﬁl;ﬁ?d ‘;}f% 8%8%%% i nclude at | east one of
G CSF. GW CSF, | FN-y, and Thelinveation pisotpoavidies a method for eliminating an unwanted cell in

a subject. comprising administering to the subject a therapeutically effective dose of a
multispecific binding molecule, which comprises at least a first binding determinant
which binds an Fca receptor and a second binding determinant which binds an antigen
35  on the unwanted cell, in a pharmaceutically acceptable carrier. For human subjects. the
binding determinants derived from an antibody can be humanized. Further. therapeutic



involving treatment with the nol ecul es of the subject invention and nore
than one  WO98/aded ti onal therapeutic agent are envisioned. PCT/US97/12013

I n anot her enbodi nent, the effector cells of the subject can be arned 10
agai nst an anti gen, by adm nistering to the subj ect a therapeutically
effective dose of a mul ti specific bi ndi 4 ny nol ecul e, which conpri ses
at least a first binding determ nant whi ch binds an Fc[err] receptor

and a second bi n@éﬂﬂeﬂ%ﬁ%@‘rﬁ@ﬁ%rﬂﬂﬁ&t%&@% bibR Al éeﬂﬁgﬂe from the su d?cﬁiugng

pharmaceutical ly accept a carri Us. ar.ne
mul ti speci fic mottn o teratmRt 98 E\F'@gﬂﬁlmﬂ‘%ﬁ{ ‘B e’&ldéof %é‘“?ﬂé 1pg ppwanted CCUS
receptors on thejnfa subfect involveareatingnitle amlgeamma:ﬂﬂx&omﬁv:tblandgé}g thaﬁ eﬂhirﬂ:&ﬂ&f&:

t For h t Lo nant s. d d
o oty con BanRtt o REGRy e eBO, for cxamptf SHHAL AR CEFUN & ylgic i,
nmoni t or ed by Sobt Bieferreg caytdidines dos ammstm’pdnedtﬁrdm&memuﬁﬂeme inkentedgotipesition
course of u&fu%@ﬁﬂﬁ&hde at Jeast one of G-CSF. GM-CSF ApRLNeha ARG Ghd ﬁg)tocols

enbodi ment of the inventron is a el'imnating an u
cel | in a subj ecivolvingirsaimers Yoi '&Fr’i‘i’?i@c‘-ﬁ?ﬁ %f‘h?]ﬂﬁ’ﬂe%f“"sn%%ﬂdemeﬁ than onc
bl ood or bl ood cgidisorfal et td:ﬁgtblﬁetenvisfcﬁaﬂl ng said bl ood or blood cells

th th t i f
o il o ol ol e of the | B RRhe HmOedin Rt fdSREelRinr bl dcb e drfe
carrier. saild biaginsgamadtigen) by adbmipisteringgodhd subﬁctbthmgncally effective dose ofa
determ nant whi CnpxuBlsﬁ%ﬁﬁ@@gﬁﬁ{g%éll:cﬁlgc\ﬂ%ﬂ eoﬁgﬁseé ab féﬁﬂré%:@{ mgﬁag geterminan:

det er m nant whi ch nor e gens,
said treated bl owlichbinsisgad cedrseptarandResesens Ripding dctermmamr\éméh hindy theapdigen.

cells of the sanmlaﬁpr&frmaée@a@b)@r@ce mlab@ﬂ,eanmh@&mndedm thu€ dirhéd With @nd

nore preferably. t S d@ ooda th a nts

t hat gnhance Y m“n“f’ﬁcéh H‘r?geéf"r%o‘*o %ifﬁﬂ"%}e 8F ¥ {a?(f'tg‘(ega?(f?%cwquﬁf’"

subj ects, tHe biswifaeg aidter sapablntof binding to adergevmlgbnoﬁmahuram subirays. dv:rbuhxhn"
humani zed. Furt hglierpfj ?ﬂt@@&"“eﬂ?rotrﬁ R bRy R bbﬁuméﬁkzcd nﬁm&epnﬁ&apeﬁuc treatment

obtai ning a biol og| ca fromthe su Ject dur ng he cour se, of
treat ment . can be monitored by obtajningy bigdogieal sarpplg fiomy RigsHBIRcAuping dlscayrse of
met hod for treatysiifesif a subj ect with an infectious disease.

conpri sing adm nistration nt_.of..a therapeuti.cal
effective dose in a phar maé‘@ﬂ %e °y"° cegéﬁgtdgg?% gr[ﬂ e "8? 3 XWE MeddBacific _
bi ndi ng 35 20 notievinatng mmgtn\eamcchceﬂi ingt subjestiicagpdsing ohiaiming ambaliphot gha sample of

E(C:ZII'/e [JrS]97/r igg?gorblﬁgﬁl of'bR64 Q{ﬂ% flrclaqm sa1d\@QDﬁ@( Gédénd: said blood or blood cells ex vivo with a

rm nant ds.a tayget en froma
pat hogen or a pa@lﬁt?@é\*ﬂqaﬂyéﬁft:@we@é’ls? ¢ of a m““““%‘ﬁﬁﬁﬁ&"lﬂg‘“?kgul&é?igﬁ g\FWS‘P“t“P\é
' m"ruRe SYET::) e(T t Opiﬂdnﬁlr:]d’lu%'tﬂld i&eﬂatﬂlﬁl@@hhﬁhﬂ said bmdmg molecule comprising 4 firsy Binding
anot her embodi nmept e i Nt Qn_pLovi
SUb] 6ot agai nst  SetemmiaE e YRR mrFe FaRpichafis Sfind Slndins serori i Bhi bind
cell infecte$ byome ommpnargetragmadrm and;rmmmnmaxdrtrwqﬂﬂawrh@:édwd:eﬂllsyo the subject.
acceptabl e carri glerQhbly, the ceu@ofqrwmmyo@mogﬁ aft @ME&H%H@GicﬁdnﬁeJJiMltﬁﬁb agent
beari ng one or nore antigens én@%f{}g‘?e@écr | nf e us org_fam sm_or
of an antigen of Morg BiEt lbéh? S"—“scﬂf sgid s F tregie it ageRys Hyab pRhay
enbodi nent of antheffugtbet Gltlfcn@hgaﬁFsma:&pa)rs)aEd”t(hgﬁmnGuﬁjmg.uBe binﬂﬁingd:tdmmﬁmts

pat hogeni ¢ yeast 4. & e B £h8l 6%, SRRAARLa.| Furthe? REGSS R kre SR i bO"

30 monitored by obtaining a biological sample from the subject during the course of
treatment.
In an aspect, the invention provides a method for treatment of a subject
with an infectious disease. comprising administration to the patient of a therapeutically
effective dose in a pharmaceutically acceptable carrier of a multispecific binding

35  molecule, wherein a first binding determinant binds an Fca receptor and a second



10 subjects, the binding determ nants derived froman antibody can be

humani zed . t herapeutic treatnent can be nony

obt ai ni ng%gg*%?%i cal sanple fromthe subj ect during ‘I?ﬁe é:lgﬁlr?'se of
treat nent. The invention provides also a nmethod for
i dentifying for an agent which nodul.gf s Fc[err] receptors on the

surface of cells. involving contacting a sanple of cells 15 carrying .
Fc[err] receptors with the a&ﬁntA met hod for identifying for an agent which
nodul at es Fc[ ebipflingaletasminant binds A targelantigen Femadathogen 6rp PrIbPERR-tdestedceellng

a sanpl e of cetdhdincing the capadifyyéfibe fil@hé lys[é?ﬁﬁ%lﬂﬁﬁnat@lth@xdf&@xoﬂgent and
determ ning Fc[err] rece tor a IVI tlae agent.

and in a control sanple 5’?1?’?%95{3?&?% ﬁ}e l%ﬂ’b’f’ﬁtpé@g%[ae‘??tlﬁ"é
receptors suc himuainhﬁgmmjajemﬂgamnd cancenamtigea or enantigen fsambbrea pithbgeredr =

not contactsed %ﬂnfecmdtlg' §%bﬁpﬁgi‘ﬁﬂtad9ﬁmm5tﬁn3ma gﬁ?ﬁ‘i’ﬁ/aceﬁﬁ%ﬂv aCde rr% arble a?ﬁ for

act|V|t|eS|nt e Sa ar e hat a” sa
contacted witha smp@sg@n of mpultigpeqifie bmdmgaaaept bearing ong pympTe; @ascns cefsas Fca

receptor activjp 4tb!o%e|ﬂ?d'inf&ﬂbﬁ§érg§ﬁkﬂnsor"'&tan%ﬂ @rﬁéﬁﬂfé&tédh:eﬂﬂ%‘bf a@éncer cell. A
err] ceptor, activity, as

having statistic ficantl s.lo C

ce?/: Sgl n a Isarﬂl?fl ‘Tﬁdtq'?‘b%r&%mém Y ‘f%ﬁ\évi)ga“ sﬂbﬁtalpral enig fungust inghyding

nodul at es Fc[ epathogeateytast: a mare pfeé‘emdémhmixméntoeh bpecies2 Candida. For human

In anot h_er 1n(? nbﬁ.ﬂ)ﬂ&?snﬁh n&km 'a}ff?::?rgin% eﬂVécpﬁ‘?maan%Lp&g/ % erbeq{‘?x?rlagx engﬁﬂhgy

agent whic at és or trea I Sease
obt ai ni ng therapeytig 'é@atmmglbsrﬂmmmeby efrtaining aetwloamal sqnu&e fremetbe or

bi nding site ummtahﬁngﬁgw@ageoftreatmendeterm nants of A77 heavy and Ilght
chain vari abl e regions

nvol ves t he am
acid residues of the A77H}§P'?V§Bﬁ“é“ P@d?q?ﬁalkfﬁﬂnﬁth%ﬂfoéf‘?%gx) gﬂﬁ&“ agent v E}ht
chai n vari abl emodgﬁamss}‘c.afreaaptorbonlMasswﬂacémbwtis.txhvﬂemgldasamsmqpakarﬁple o€ tellse,

popti de 5 P SRR Feg ety OIR “W%%ﬁﬁ%ﬂ?egﬁd?ﬁﬂ HopESir P el Bpld® 01
that the size. mofulgtesdice re‘mffgéon the sur 6‘?Of‘FFéISWRiﬁm&'—qD@[aéWE}aF@BE‘StOéFe“S
blb ?dl ngt ﬁ ite i fEarﬁ&Qﬁ%FE&?&@ toss:waﬁmmeat dﬂdﬁfe@d’rﬂmgﬁg, m&e@eb@sacnvnv in zEétJh t
obtain those o ita z a char ge a
are 35 minmetd R‘ttﬁg ﬁ%‘lﬁﬁﬂgﬁﬁgg‘ﬂt %3'“%%? r?oﬁéei\é% d@‘ ‘Ei'igFoc& es
of appropri at eresgpters such as )AibRgy AVF58nd in another control sample with cells not contacted

PCT/ US97/ 12013 ith said ag ent or. thh anubod then Ffa recgt)I or acuvmes in the samplcs %re
shape and charge for actjvi Fca receptors

such that an afRppared. such bt AP RSO "@r‘Y‘}h %%mt&agmséta&é%qaamed
Bri ef Descri pt sighifiehnttlbsy Hdoavet¢ysr actiSity than control cells not cdﬁtagttﬂawilh agena ogel

R T N T e
F(ab') 3 het er othsraptibady; adqutifics amyagane which mrodibates Bend rmmome Rérédze of cells.
mol ecul es. 55 and t hen Ridikertimbbidificht he mwfe‘ﬂ{?&? Rﬂid%s@ nfe(tl?&i fof d%s %x%%:gn

het er oconpl ex conprising one F(ab') | ecul & each
the gel filtrabganwhthangdyatss F%F?Féﬁ‘%foﬁg"eé‘mFS}@f aufgymmuygcstiseass W‘am‘“"

Figure 2 is a gtiaphdinasiongl rbécloftienA7DintbFod retgpt bidmEaHd GSingale sequence

anc! - ol e '] R RGP N aRPEId hn SRR Hall: 197 ALMERARCL

concentration
monocytes (clo g@gpgmg,t,hg g)mnq ;tpld\ms&ues of the A77 variable region wnh thal of heavy and

30 light chain variable regions of antibodies of known threc dimensional structure,
determining placement of non-homologous amino acid residucs within the main peptide
chain of the binding region of the Vi and V. sites, such that the size. shape and charge
of the A77 anti-Fca receptor binding site is determined, screening a library of molecules
to obtain those of suitable size. shape and charge by computer modeling that are

35 mimetics of the A77 binding site, and screening such candidates of appropriate size.



mean fluorescence intensity analyzed by FACScan is the neasure of binding.
15 WO098/02463 Figure 3 is a cytonmetric analysis showi RGTUVRY¥/@%M%ent of
bi ndi ng of A77X520C9, an anti-Fc[err]RXanti-HER2/ neu BsAb (at 10
[err]g/m . final concentration) to ef{ector cells in heparinized
whol e bl ood, after incubation for one hour at"O[err]C
phycoerythrin-anti nouse |gG was added, erythrocytes were |ysed, and
sanpl es were  shape an@ORdry@ £t abtyviby ksSsaeritiall afoautieraios BES retdpios. skthiBang agent
nonocytes (m ddlLe ancfll‘;[ apd 20t SneLét [.Q etH' | s (bottom panel), but not
| ynphocyt es (t & ’%&H%“).es Co.receptors 13 AeSIgNC. - rigure 4 is a graph showing
bi ndi ng of A77X520C9, the anti-Fc[err]RXanti - HER2/ neu BsAb
(di anonds), an PY=Toll . MDX210. also carrying a

Bt pitn A Taniigs

determ nant for to target SKBR-3 breast tunor

cells. as as f unct FiEwot is2¢] fleatamHPLL dwionprplilerqfg AT7X528C3i ch
mean fluor escepggedifit fiofdchib préaticdd in Which 1Y pEAGEOBB rhin. LNSOREIFeHr&eRs a

bi ndi ng. . Figucte 5 is r show indi- 0 target
QKB 3 br east Fiato hetsrpeomplex corigising purt a2 HF Lo 8 Sl Yihslsgelss, o
anti - Fc[ er r] RXamd thejeli2atriéiA3Baih remsseats a F(ab’)2 hewredcomplod congismptonatFi(abt) i n

of Aroxs2oco (et YEATT pRTSCE I TMEPHPLE yosporERRRT BALH TSRS

(squares) b i 8000 edums. were washed, stained with anti-nouse |gG conjugat ed

. 1 e P i B e i
cel | s overexpr é@é‘%ﬁ%ﬁ%@ﬂ%@”% ’EPFCI‘@%"I‘W HQS t‘gg‘é@néﬁa ? HOR P&Pnﬁ?ﬂﬂay?%@
by FACSpasml. ® rndneropiiisBivEN pdpelni sqdaras); andab hrsonoeyies {chused squaeksiih vhich

vari ous concentrafi - ) Ler ‘e Ltriangles),
or with H425 F%“é%‘t‘ @Q’%E%E‘%? g‘gzns“géﬁ%ig%@r’éﬂ&%ﬁ@&%%éﬁ%p indibf.
PCT/ US97/ 1913 Figure 3 is a cytometric analysis showing the extent of binding qfy)-
i ntcubﬁt ed W'| t gA@ﬂwsbo@x ﬁ%niiﬂiﬂa&(@t&?i-ﬂgf{?r%u mgmadlm ﬁéﬁmgﬁﬁlaé\gbé&mration) 10
anti-human |g conj ugated w . .and apal yze an.
Figure 7 is a §Hesier €Ham %ﬂWﬁ@)Z@@ge g, aftcy ngpbaponfer B‘&f‘éﬂur el
dependent cel | ghydoehyahticarity moysecckpll why sdded péry ifBiiHE; Woere dysed f andBrmples Oete
cells by 5 n r.QRh e I : i Qh Lt t
el 15 of 200 S B PACE LG T shinarkl Bl 8 no B Ff Bie HAndITARP
[err] g/ n .20 t heutgaphils {Hostoanpanshebrimet ixsnhosy tegiap panel).
gi gurg 8ti S ?l gr a|0ht ShQWiF{gxr%\Z MS%QQF kot gffmﬁhsgﬁ% BAIMKE L), the amit-FcaR)t(ami-
ependent ce OXl Ci.ty,. C Sis O - e I targe
cells by eff ecﬁ?ﬁ'{z/ neu s“l:él“?%‘“}‘ﬁ AR 8"%?%8%?“@@%5%%%‘%’?0 ﬁﬁﬁﬁf’%ﬁt e
BsAb prepar at i daermipantdfof HERRY zn (open sidares Bsc\targ SKBR -Batréasntuimor pelist hgd m .
Figure 9 is a har..qra i LAl i ti.amn . j - 7 .ap;
Ar9X52000 B AbTHISHF A asRP PP RaEeafol LAY it e hEE G reb Pk
conpared t35 by FAGHserirctbe gieasyrpiobbitiding. by additi on of anti-FcyR M2
E( ig' )26_ Cod cvtat axi ol tFigurel g i Sitdbh sa&wingfban@hgnb %Eavsjmélﬂa@e&%r cells
sAb- nedi ated ¢ Xi Ci . of t. - el ls, by
ef fector PWN c8?(? 2“‘&?? pfelpér&uprg gpg&%‘?,oag&nttﬁq%g@fann%ﬁzf %Kéﬁf‘g‘ Td s
were | abel ed wiftrittibAOF eonck@rativin ib 1p/mat; SKBR-B detlaweps inoubatesl withvsariiusg Wi t h
PMs and anot heb, R RfYRlor A 7RIs2689Rcitclel) AT PS5 fudiple ol stoRo by - and
30  (squares) on ice; cells were washed. stained with anti-mouse IgG conjugated with
fluorescein iso-thiocyanate (FITC), and analyzed by FACScan.
Figure 6 is a graph showing A77XH425 BsAb binding to A431 target
cells overexpressing EGF-R, in which mean fluorescence intensity analyzed by
FACScan is the measure of binding; cells were incubated with various concentrations of

35  A77XH425 (circles), A77F(ab')2 (triangles), or with H425 F(ab')2 (squares): cells were



m xture of target cells, PMNs and BsAb in the presence of 50[err]g/m of
ATT F(ab' 3¢ ogpaees (Squares); and this mxture in the preseagRise¥ ez
F(ab')2 (triangles). each in a'U 20 bottommcrotiter plate; cell and
anti body m xtures were incubated for 16 hours at 37[err]C.

supernatants were coll ected and anal yzed forg+adi oactivity. and
cytotoxicity was cal cul ated by the fornula: %Lysis = (experinental

CPM t arget | eak Sis o t le XlOO%.
BsAb- dependent™f feé{ Mg}’gﬁz awqdhcagsd@}/ it Swithed Sl ‘%‘E@s‘?ﬁ’ LR ﬁ%ﬂ"%
with an ef f ectoonjugatedetitl BETIC) and addlPzel: byeFAO8cdnar s represent +/- the ’

standard deviation of t hﬁgiﬁ%aﬂs%fgré@ él‘u%%m?ggk%ﬂ%éd @é% F’Lm"!‘ecdaar"i??%zocg

experi ments. OW N
BsAb- nedi at ed dspensdenkteliular toxicity by pell [ygpisiof SKBR- érbg@ﬁt tSKBRIEBgQ!@BHSby using as

effector cell %e’ﬁﬁa YEﬁ@ctMell§ 'a@d rétfd)é‘? effector to iﬂ?f_}élf@ﬂ%'?ﬁ‘ZOMé Bnéfs a funcuon
ef fector:target con I ons and SXS otoés wer e

same as those ‘:ffr‘3 Od’ég'ﬁﬁ“ﬁfl F'ngP Wi"@lﬂ‘"@ i rent preparatio F| gure
12 is a graph show ng A7Fijbi2(8GS aBadih shediing Ad7k§5’2(1ﬂ90BsA:b hbédxated annbb&yJ ysi s
of target SKB h (o]

condi tions %e%endaeﬁdgé“ux% o S%g{l;]g'%}sséﬁes‘kgés ? r?(r)esét u%O{ ﬁaégeg r(!? 6%?6%%0

Fi gure 10. cells in whole blood usmg lrrqegmcbng_gmhgata BngnemangaS(afumq,lm afy of
A43 | target %A§cg,ﬂeﬁumon in pgANLer expr ess EGF-R, nedi ated by A77XH425 BsAb

(i ndi cated here as mrcé&%é and PNN effector cells79ur|f|e

f r om whol e bl ood:; ceI I s EJ@I"E—??W geaph shewing;iphibigonpy anti-Feal A77Hgab'); of
E)r esencle o; SQA‘?'EXSZOQ'IQTBS,W midiatdd(ldNing b f basatue®) cells BybRoddegte's) sdmpared to
triangl es

bCT! Laars b1 HEseEe of inhibidffby SAOR 3 aniFarR M F @B err]a of [err]ar for
1 hour and cytotoxicity Evagredlé)tlelarararédshawmmA77X520C9t$@b3meéﬁt°d@ymw>pumn

of Figure 30. by lysis of target SKBR-3 cells bfleﬁe&srﬁﬁm &I p %ﬁ&hf@ﬁ%&%%ﬁ% ?

whol o bl ool by RBhebpleerebeledorigh hEHEFprFaer olitoriinarmbiins it

synbol s wer e tihdNsand aastheiymsgaration dsfeBiAb eflicded defesi"BSMIT (circles): andrihjur e

13. Fi
medi ated |ysis xfmriﬁ)g ta_{get ckﬂyrﬁdﬂi?ah qu‘?ﬁ% ?{%ﬁx\me%?fs 6%% or cg—,l%%)whol
bl ood. other cEaaresosnd %ﬁd“%‘%m emsenqu M F(ab)z griangies)t ¢k én & iUt he

brief descon ptiddnPhmidrogier Elaﬂé?’cell 4f antibody mixtures were incliSH#éfot 96 hdud a9 BT
showi ng Anti-TAG 72 x A7 dependent cel | ul ar

i bod
cytoxicity by WEETPHSH ‘V?ESPYAG%A%EW %’83’1‘?‘?16”{?9%92“3‘& I%’d cyoroxicity wasy
function of Bseiicwdated bml;c foonalen (4 &yysior (expefieren]al)CRM-target leak CPM / detergent
Figure 17 is t 3 { {gpo§| )
AT7TXTT of gr 0\(’/3\111y ﬁi&%? tet a éslg?agxms@l) ?411%299 t%&$%(? t . nelé\Lssgs?vé,ﬁh g 3AD
spect or phot ometerysisayibgut SsAbe Vit ag et ﬂeﬁ'@f get dRti th9 éﬂ5§%r %&f%%y”t/ethe

present at ixsn Oftandard devx&ﬁUnSofane h@&ﬂobValﬁd‘k%bﬁﬁM fréf ltmﬂrceté ekPerifats Of
incorp!eced T35 2 TUngi i P o o RIERIASIO0L SR AN OE0 LD
AT7X52009 Bs Abbyrhdisatfeatget SKBR gheedis cusingsasffeawr eelfsumartacptas pariiahfremt r at i on
in [err]g/m. Ofy KRR ik A decloriREet 3G PEE 100:1; other conditions and symbols were the
same as those in the description of Figure 10.
30 Figure 12 is a graph showing A77X520C9 BsAb-mediated cytotoxicity
by lysis of target SKBR-3 cells. using the effector cells in whole blood. other conditions
and symbeols were the same as those in the description of Figure 10.
Figure 13 is a graph showing cytoxicity of A431 target cells that
overexpress EGF-R, mediated by A77XH425 BsAb (indicated here as "BSM": circles)
35 and PMN effector cells purified from whole blood; cells were incubated also with BsAb
in the presence of 50 pg/ml of A77 F(ab')2 (squares) or M22 F(ab')2 (triangles): target



20 cells at a ratio of 15 neutrophils per target cell (circles). or 3
nonocyt es (‘5@3%?4%3 per target cell. PCT/USO712043 19
is a flow cytonetric anal ysis of BsAb-nedi ated phagocytosis of SKBR-3
cell s by nonocyte-derived macrophages (MM : SKBR-3 target cells were

| abel ed with the |ipophilic red fluorescent dyé: PKH 26. and cultured with
MDM in the 25 absence or presence of A77X520C9 BsAb (or control

anti bodi es) at 3g1gelQablied ¥hh@ULEI of > Cr foMPYoAREhd\SRs hasdnduor
cells were recovgrgdc Cthotr gg.l n. haﬁg were st aiogg%l otBkﬁ%ﬂ?%&%dé‘F%neﬁ% n
| abel ed ant i - CD 8% PG {FSERHON : Kighre 1nal yzed by two col or fluorescence

oy FACScan. Percent phagochipem!is isagrash tidhased 7ax HUDS BIABRRIIIAL Iysis of A43 1
dual - positive tqg { cel Ils i)l ngeé}ed b i vi ded t he "total
nunber of target '%gﬁ ‘fc%l.s_l?%nonocy ©s putitied rom wlx—?l{j d "r%&ap AN etisdOAd ):
phagocyt osi sSof ogikBRogditiehs andsiyntbols were thy 362 80RoBsiAlihe briefdesatptiopofi f i C

phagocyt osi s of ﬁéﬂﬁg{qg. cells was induced by A77X520C9 BsAb (circles)
as conpared to the presencpe, of _hath un-coupl ed F_ng'()zZ fragments of
A77 and 52009 (triangl es).Fig¥g I3JAR SRRl sBewingAZ(¥HY2H BsAb mediawdlykis of A431
by the addition tghetldlls &) theéffdctor é11E (rewholé bisud aiRs ¥

phagocyt osi s was %5 ca?culha e.df s: .%.phagocyt osj s %ﬁ%ﬁ%gﬂ@?ﬁﬂﬁ&?%&c the
phagocyt osi s wi CHBGAS BIAR IN the brie c@@?’%ﬁﬂgg‘g re 13.

PCT/ US97/ 12003 Figure 16 is a graph showing Anti-TAG 72 x A77 BsAb-nredibled

Figure 21 is a . I LG i of. neutrophil -
megi at ed phagoc;% gé(:&g; g%é%] ﬁ%ﬁl? ﬂh‘g?ﬁ%@ﬁ%“‘&dﬁﬁ%ﬁﬁﬁg Ranng u’f’ﬁ’é&rﬂ& as
presence of a functipp0ftBsAGANIDEdY corceREatTmiaiednl. BsAb; panels A and B are
Lol yoes, of neutaph L. hat ot o CRPhRGL IR RS, e BoRbBmpbAton
absence (panel sﬁ@ﬂg‘l ggrg?@" B(\;\%Laélﬂig)xf’ﬁgﬁgrl)?pémgﬁg cehs‘ mea@:rcgﬁytahe BsAb.

]Ic:i QU{¢ 22 }éSa gp@pﬂrp?mme_trg: ;[Sshay fideﬂntardﬁctd%séﬁayﬁwﬂeaﬂ@db%{dohbé}g? p@Serfation of
unction of con , r 3 _ UNDE _tar

cells by neutr o%ﬁ?%’g&é"% tlh?r egP 'engn V\é ﬁi&?&é@ﬁ?ﬁég‘“ggﬁgﬁn or? {Xn"fthor% CSF

and | FN-y (bott Gﬁ?cﬁéﬁéﬂi% OEL‘@CI_’ antigen in pg/ml. Figure 23 is a graph showi ng
the extent of BsAb-nedi at eigist [1Biifg graph sBowing the ExBHtIrXT7X52009 BRALLAL LN
in[err]g/m, of S%B%OBisbrsea 1) tt,unrm{ tarﬁ%et. cells bly g;\g%:ﬁ)[) cells
which are | FN-yPRFBOSYI8 _h%n%ﬁﬂlfé% Pt GRCPRAtonda fg(mi o 2 Preasiigor target
nonocyt es (Bt t eelis at aratipahbd hsutmphly perrrargencaticirolesic pt & monbones @fdargnet ) .
Figure 24 is a bakei@eaph showi ng that pre-incubation of effector cells with
15 human | gA doés not affect binding of A77 mAb, conpared to a control
i ncubated in the abJagite 184s 3 gg‘_«v cytometric analysis of BsAb-metligied phap®cyiosia
balrI gr ap{]hs%)\;\n‘ agsm;mla aensousyt mbnwteaéﬂivddgﬁwgggﬁagebwgllw)t; s](%{lgqb@a %sWere
cells w .concent rat. ons.rangi n r 0, err :
showi ng ext ent cle é"r’f@bﬂ’ieﬁlpﬁﬂﬁ%’gf ecgff]u%rgg‘ieng‘éﬁef’ E&P ?&?@5?6’1‘%"’%&’“& I\%IgM;{q 1hp
of incubati?h 2@bsened opresenceabARGXAIICE Baak (o amirohantibodiesmp 379C fur 2iHolrs:
control mAb 520G8h R4 anOndrEsiab8éized ¢ Il L gur. .S a_bar
graph showing t ha%‘ a{'—:’% @b q:ggia czlllllng'_ tzg nlll)“r,]‘())rc?t s were retcc())vered w1tﬁ'l%ﬁ.e%\? é/{Ce[r% ?Xamed
cel |'s does not Hieh edr8dinCat 4o And pasepleuversanaly zet Petwd qRlerf fluarescence
by FACScan. Percent phagocytosis was calculated as the number of dual-positive target
cells (ingested by MDM) divided by the total number of target cells.
30 Figure 20 is a graph showing phagocytosis of SKBR-3 cells with
AT7X520C9 BsAb. in which specific phagocytosis of SKBR-3 cells was induced by
AT7X520C9 BsAb (circles) as compared to the presence of both un-coupled F(ab')?
fragments of A77 and 520C9 (triangles). The BsAb-mediated phagocytosis was blocked
by the addition of 10 pg/ml A77 F(ab')2 (squares). BsAb-dependent phagocytosis was
35  calculated as: % phagocytosis with BsAb - % phagocytosis without BsAb.



A7T7X520C9. A77 F(ab')2 or A77 mAb binding to PWN and rmnocyt es was exam ned
by fl ow \{,/t Qnetr W th various concentrations of anti bod| /%gg'ﬁﬁogi rectly
to whol e V9882483 o4 and i ncubat ed over ni ght at 37[err]C i n

containing 5% err]. Erythrocytes were |lysed. and the surface |evel
of FcaR expression on PWN and nonocytes wags . determ ned by incubation
with an anti-hul gA-PE probe at 4[err]C. Mbdul ati on was cal cul at ed
as: [l -(MI of sanple/ Ml of no antibody/BSM control)] x 100%

Fi gure 27 shows the DNAFigsgri2hise pitotqgsephic gt flow sivieomesii¢ Bivswatigneafiicutrepfiibn

30 of the ofREaRAGHbOI1dEPARY fitiphi dﬂc@gana@&m.@&wb(c%ﬁQ ih khed\SPesepte ofNd
the predicted g r su? uen {\ f\%ﬁf

Figure 28 shoﬁg']#ﬁ’é‘"é%ﬂd'é’@(ﬁggh 8'(?)‘1' %31%’23\793@2%1 Py pFRICSEnAtyE

regi on of t heplgﬂmmﬂgmphmgnd paneSA7 and Di aer[AﬂSc}nRaminebmfme(zﬁE@ﬂs%M@;eﬁ ).

\6/1\?)d9t8/h82 4 653 mi)Perdew tlf? heglb%ynpgel?s(\ih(iihé ﬁ%&&‘é%&&%ﬁ%ﬁ (()%9 presence (pax)tﬂs B and

PCT/ US97/ 1201B) of the BsAb Det ai | ed Description of the Invention

Defi ni tions ure 22 is 2 dabh EHN:Q@ﬁlechtetnlf'Sf BeAﬁﬁnmﬁem'n ﬁgs 98

used herein shoul d the t ”ﬁwgrﬂ'}%%,# gl cated bel ow. An anti

f ragment ther%}""i‘g E“tF%‘OPH%“S E;d breast tumpr tapgslf5ils by srutrop 11*

mul ti speci fi cueagwmhmosm (cpusame B seowitla G- OBF ahd HFNyt(bbtydr @anddpagocyti c

white blo cellvmtha PP53 6E i, S e agent or
P(Sj P53 f 4 %MPQE)WO%%\%MC &tén?];? @%‘J\Q'ﬁ dﬁao%cgezlfngr%

infected cell. odles S use ' n
i nvention ar efunetion ab¢cmccmtratm ippe/nik ofSKBR-3 brefastdnmmhelrmdﬂﬂaneﬁqcm cells

Cul ture Col | eghidhre Bf?@hlﬂ'éake% mdfdcyRs (t%grﬁﬁﬁf ﬁérﬁll)l ¥y TRIFtreatdd g (bottom

Bect on- Di cki nson_or | mmunot ech) or “can Bmfgare by standar B gues
for mak PRRS DafE Py Betreated mipocyiss ordplt as used herei n r ef ers to
i munogl obul i n Mo [Féyuiné %1mlﬁhrlgmﬁﬁhr§hb®g‘lg0tahﬂ pre-andubdBorief effedion asllSwith

i mmunogl o ull e t i,nh.an_antige
binding. s/ e AAERES a8 d:aftess tipding of REFEAR 3ohpRlea O R SRRl T o,
Structural |y, abseacaeseitghest natural |y occurrl ng antibody (e.g.. 1gg 15
conpri ses four pol ypept F%r@bﬂs%bart w&:ﬁf)dlﬁam%cfd‘i)ecém&k%fand two

f | i ght t I | i nked b disul f d
gpegl f: gl ty ofncﬂl’%&f%'\fﬁh Yvﬁg ’Aryrr@é‘% al conce B‘t’i!ﬂ%’g%@ oF (b¢0qdﬁt Bﬁisﬂ‘i“és is
found in the shkhowiaplerteiMyf chehgr ini muaitier of cdilhairfacaredeptors as a fushi@hf indudgiiens
of the mobgculgs ihiRksifd ﬁ??ébﬁ@hir&dmﬁr{ Mﬁ&{)n% ORRSE AR, 5(292:9 P {J)ggﬁnl

set. occurri ng
(e.g.. 1gG M 150 kDa) Fagyre 2@%?@@%5@&% tﬁeﬂ@; band@gdﬁmmgcwpw i

ﬁ%gl) es gf ? heany efféﬁtof)&ﬂls rmoamlotltmwmaé P@aklnﬁtmld 1lljauon moldgzlla?jlloﬂ bfalrdm( Mier25
, the four va e sul.fi de bond
Specificity of® é%?g@% ’g?ﬂg 82 8{/%225’#%111 tl\ﬁglang WF%’ESSW?%@‘WP%
and di ver se séy flow cytometry.awith tattius sonenfrationm qf anti boeliascadided Higecfly)to whole
determ nagt o A ated S0t t &, t are
primri l yﬂgst r fg%c%ogsagp‘lar eaéed r;gh ?gl n_t éi’i‘;um con a mr%] OE@‘)G%%@Z Ctyt@
were lysed. and the surface level of FcaR expressxon on P and monocytes was
determined by incubation with an anti-hulgA-PE probe at 4°C. Modulation was
calculated as: [1-(MFI of sample/MFTI of no antibody/BSM control)] x 100%.
Figure 27 shows the DNA sequence of the light chain variable V. region
30 ofthe gene encoding the A77 anti-FcaR antibody (SEQ ID NO: 5). and the predicted
amino acid residue sequence (SEQ ID NO: 6).
Figure 28 shows the DNA sequence of the heavy chain variable Vyj
region of the gene encoding the A77 anti-FcaR antibody (SEQ ID NO: 7). and the
predicted amino acid residue sequence (SEQ ID NO: 8).

35



25 is the predom nant antibody in secretions (saliva. tears. mld, nasal
mucus and wooegn24§aStroi ntestinal and respiratory secreti onshCT/U§R/12043

exi st as a nononer. dinmer. and hi gher multinmeric fornms (J. Kendrew,
Ed., The Encycl opedia of Ml ecular Biology. 1994, Bl ackwel | Sci ence,
Oxford). A further isotype is IgMcan be fouht-as a menbr ane- bound

nmononmer (M 190 kDa) on B cells. and as a circulating secretory form 30

as a pentaner (%taﬁ@d D%&Q#i%oﬁtﬁ@inpéaﬁfo%rs fromthe bound format the
e eavy ¢

N-term nus of t aln due to alternative splicing. The heavy
chain of the pentamer is attached by disulfide bridges to a J chain
mol ecul e. M nor; ad,be i sotypes include IgDh (M 175 kDa) .

0 0003% | “of ser um | MHRGRISGADS HITRGIGEERs s 3t BebaneRT ey
el evat ed i nsan médniggiindisatd belbw. Fmn antihodh (asfrapmens tenatl) is usedih the invention as
medical ly | mori%%po%%ntt%@%%%@eﬂ{s%hi% cduSFEHofafion of a cytofy)(i@.ephagocytic

hypersensitivity: ] ) . .
PCT/ US97/ 12013 white blood cell with a tumor cell, or unwanted infectious disease agent or infgeted cell.

The binding sitesinydidsRaitOFRuee irf iheim@REAY IR MReminl 220 ailabledn thd zfi’?&e. g..
anti gen-bi ndi ng_ functions o

g , of __the_agntibhody..are localized by analysis o
fragments of a fromthe Aﬁ’&t"ﬁ?”&a’rmﬁ-gﬁ&‘ﬁ? %oﬂﬁ‘:‘éﬂ% ﬁﬁﬁlﬁvﬁcfﬁ s OF éﬂ?‘i’“ﬁ@ﬁlﬁi 8- fpm
fr ag”F”t S ?Dg %&%d-?ﬁdkﬁkﬁk@ﬁ ot ImBinotech) or cdn de grepared Hyysuiridardtechhic'ilmstfblbgdy. "
Exanpl es of bindi,ng fr nt NCOMm Wy L : ' y
i nclude: a Fab ’P?‘a&@ﬁ‘?&g‘gﬁs ﬁgl? it%gn%?%@_ ﬁ%’ %é:?%cfhv[:x}:’xrrﬁ&%sébﬁﬂggg)%kﬁxgr r]
domai ns; an Fd rholagatenandciormsunalogiepllyf active deterramanisiaf imamwpedlaulinamolegules. i.c..
fragment g@@&kﬂﬂa{'&aﬁin Taﬂﬁnt‘i/%&lrﬁihdin B WhliHQPBEi NEalBf biAdSmed uRoratds Of
an anti body; a'H_ T ragnment tg\&l’.d ] al . 89 Nait ure. 4@:@44-5@? )
consi sting of a¥¥y 2R Sugtuigliysthg simplest nat&'ﬁqjlrg'l %ﬁ’r“&rai“flgc’ e ng
regi on (CDR). ada)(i};gﬁrsfﬁoa:b'pb[ypé;}it]defdhanmvm copidsiof alheaty (FGhainrangrrentof a light
conprising two . JdIragnment sl i.n ‘ 3
r egi on. @82@%%??%@“? ! lajgg%regfélsglrfgegoéb é.gl g%’cf Q{stcﬂg S’f?%“r‘i" S/@ﬁtn iméﬁgfge
t echni ques wel |andnitiverse get of antibodiel ésfoupd imthelvaripble (V) detemmipantpigha Hand L

fragments are S&{aﬁﬁp{%‘éigng_rof el thbleYulbthahfre pRMRAATPEAR ural are consiént 8CFinl thisaet.
anti bodi es. The term "ant

body" further i nt.ended to ,inc bi ific
and chimeric nol ecul es hasﬁrﬁ‘lﬁg@p;'fae%?g?’aﬁﬁé’c‘léﬂﬁ‘f‘%é?l“ dﬁd%‘ﬁgllgfgtelgr Irlngﬁgﬁlfiil
derived fr @@ ancondts of doir fodyheptivd eeins twévopibesfimheayvy §H) thaingind tve of alight L
chai ns of an Fy,.fr r . : etic
| i nker can be ﬁ%@g%ﬁgwrezﬁa@aésmfﬁ%%%p gﬁggglr?gﬁﬁﬁmrﬂ H&aeg%gqﬁ;?urllg?ezy&_{rdgt ein
chain (known asSprcifigliey affantigendhindipe by caghngrolegpleghattcogiprisasghe lasas verse set
242: 423- 426:  angk Jusb@ies &ifodnd inif8 FariMS(BPdrdthind® 8BihellY afi L @AKInREBEions of

net hods. Such single chai.n apti bodi es are al enca sse i t,hin
The Cerm *ant | HOAOLecHKS Hthpoe Bma B miehi A A st ol See s Sl 0P
the design Znd ke pedsmiranodntibody i sespaions (saliva. tears, nhild dasay muoheand e.
Anti body fragnents are .al:s 3 i t :
receptors for t P nrtl%ltfg%)loé}‘ dggﬁgx{éle()rggéﬁrggégﬂ%?fg& se?%é%% O?o@%x{,g#rﬁfrhand
agents that ni nhigher multimerisifernagt)i kepdrewphds dhe Encysderedia of MeleeijarBiolqey. an
assay for modul p§gd OB QfcweISclepeeMbdord). A further isotype is IgM can beHelydaonal
anti bodi es are produced by i nmuni m@g g{)nkﬁa}s USﬁa||¥ a 25 .mammltd QX
mul tipl e subcut BsEbIRNEound mongmer {¥ind A Q2 BiGHS 39 23 A ST RlaRgssgretory torm
(antigen) a3l ass apgriamet (Mscaapfl kipa) thaediffss feom ithe haind &oinvat tberblowimmns of the
animals are typical Ly i | ai el i . )
derivative by DAy r#l%é‘ 02“6 (%% ?ft%g’refs?gc@g. "I{Pfl'i.tl':e?vy'pé'hg}n' dfthe B&'Hﬁrhg‘%s Qftached t.a_»
disulfide bridges to a J chain molecule. Minor antibody isotypes include IgD (My 175

kDa). expressed on cell surfaces, and IgE. IgE (total My 190 kDa) comprises 0.0003%
of serum immunoglobulin, however it can be substantially elevated in an allergic subject
35  such as an asthmatic, and is medically important as the major mediator of immediate

type hypersensitivity.



1 ng of protein capable of eliciting an i mune response, along with an

enhancin carrier preparation. such as Freund's corr?%_f: fvant.
or an agdY@§? %“Fr’g agent such as 30 alum and injecting e corrp05| tion
intradermally at nmultiple sites. Animals are | ater boosted with at

| east one subsequent admi nistration of a | qyer amount. as 1/5 to 1/10 the
ori gi nal amount of inmmunogen in Freund' s conpl ete adjuvant (or other

sui tabl e adj uvant) by subcutaneous injection at nmultiple sites.

Ani mal s are subsequent | fhbbading sites of thegroteinadbaiyeuptise atearaiboiing.ct.hbe

LD o | Bl Rt bl 1000 0sd i oShamdlihy
VO gé/ 02463 naturally- occurrim> antrgbo Y. df{hus anuz,en nclm }:ragments are also intended to be

PCT/ US97/ 12013esxgnated by the term "annbody Examples of binding fragments encompadsed within

Such I I, f " pal | "
because i papird: by Tielvd e ¥28 R el g R i i B h on 1 s
speci fic for domainsomeFdifragrhent ansistiligf éfehe Ngy api €gpdomaounah Fyfrajraent

| Tunogen. angox%?s%gﬁ%hm Bna v ﬂomgingla 5@ﬁgﬁranmgamsnabéo;ﬁs'd;xfbcfr@gnﬁén?' ty

for that eplto\%ﬁ 5) e snal
anti geni ci ty. (Wards &.o}9%9 ’é!f"e?*‘hl SHsafe ) sensisiing epa (Vae dempais; an iselatgdght
residues in Ie&ﬂpllén{emhz)oaakmnﬂxg rag.dnl(cnaqrmrl?(alé 9893 pmén, ﬁwmemw Ed.,

Fundament Pre

PPNt ¢ o freemeh R o FRbr Hafh RS inkiay a BsRaL gridfl 408 Minge resion.

e.g., 10-[ err [Thade afitibogyofrggrhemsibreanbtaibebysing convemtionabtekkmigqeas well-knovin @m
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the desired antibody-producing animals arec immortalized by fusing with mveloma cells.
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Monoclonal antibodies can also be generated by other methods well

known to those skilled in the art of recombinant DNA technology. An alternative
method. referred to as the “"combinatorial antibody display" method. has been developed
to identify and isolate antibody fragments having a particular antigen specificity. and can
35 be utilized to produce monoclonal antibodies (for descriptions of combinatorial antibody
display see e.g.. Sastry et al. 1989 PNAS 86:5728; Huse et al. 1989 Science 246:1275:
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30 Production of cytokines by the host can be stimulated by a microbial product. such as

lipopolysaccharide (LPS), or by a foreign antigen.
Cytokines can be produced by cells of the immune system. for example.

T cells and basophils. and can act on a nearby other cell (paracrine action). or on the
producing cell (autocrine action), or can be released into the circulation to act on a

35  distant cell (endocrine). Categories of function of cytokines include: mediation of
natural immunity; regulation of lymphocyte activation, growth, and differentiation:
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35  and rheumatoid arthritis. Compositions of the instant invention which are capable of
binding to a site on the Fca receptor, by virtue of comprising a binding determinant of
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30 The term "infectious disease" is meant to include disorders caused by one
or more species of bacteria, viruses, fungi, and protozoans. which are disease-producing
organisms collectively referred to as "pathogens.” The term "fungi" is meant to include
the yeasts. In this invention, pathogens are exemplified. but not limited to, Gram-
positive bacteria such as Enterococcus fecalis, Hemophilus pneumoniae, Listeria

35  monocytogenes, Mycobacterium tuberculosis, M. leprae. Proprionibacterium acnes.
Staphylococcus aureus, S. epidermis, S. intermedias, Streptococcus hemolyticus, S.
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A "binding determinant for an Fco receptor” refers to an antibody. a

30 functional antibody fragment (e.g., Fab fragment) or a ligand such as an engineered
binding protein that recognizes and binds an Fca receptor on an effector cell. Preferred
antibodies for use in the subject invention bind the Fca receptor on an effector cell
(white blood cell) at a site which is not bound by endogenous immunoglobulin A (IgA).
Most preferably. the anti-Fca receptor Vg and V] portion binds a human FcaR.

35  Preferred humanized anti-FcaR monoclonal antibodies are described. the teachings of
which are fully incorporated herein by reference. The antibody that comprises the BsAb
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L ErR 4an o iR ﬁcﬁcém&e T&Qﬁﬁﬁfﬁzedlagﬁbw}mdm E@En?ﬁcﬁﬁéﬂ%&ﬁlé nofER3.
. etc. In no referred.e e .bi ndin
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the breast, colaiginand ovary. I n anot her preferred
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Patent No. 35 recaperl /A S&Ecxehhsoﬁeﬂmtbéﬁelema :hs%rtix{gcé)ﬁ&ﬂbﬂbﬁdxe@fbkhmobhk

reference. The |i and f an f t h
bept i des. The Sl Snd fsting the bikling caeety ofhe tRatBugiRsd anlitss
PCT/ US97/ 12013 using ﬂow cytometry or enzyme linked immunosorbent assay (ELISA). - 25 -

the receptor, decrease bi Bf}igpohe EHRAYF aPhftfeblar hMGaPhABRY i) Bt fFRER! Rfth at

The modification
least a portion of a non-human CDR or only some of the CDRs may be replaced with

non-human CDRs. It is only necessary to replace the number of CDRs required for
binding of the humanized antibody to the Fc receptor.
An antibody can be humanized by any method. which is capable of
replacing at least a portion of a CDR of a human antibody with 2 CDR derived from a
35 non-human antibody. Winter describes a method which may be used to prepare the
humanized antibodies of the present invention (UK Patent Application GB 2188638A.,
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Cupressus {@®. Janother prergrea EHBHSnRATRIEY MihABE HcteFMRRERYSr BiE WA BB NHAG 72
Cupr essus macr carp Juni perus sabi noi des.

Juni perus Vi rg ﬁa‘z OEGWPB'gﬂfgh%Uﬁ?ﬁﬁrﬁoi""agBd ¥atYper us ashei) Thuya
(e.g. Thuya orientalis) Ghamakepefeired ébodinfehaste paniicn. tHetligad is a small

peptide. such as bombesin, gastrin-releasing peptide (GRP). litorin. neuromedin B. or
neuromedin C. The sequences of the peptides can be found. e.g.. in U.S. Patent No.

35  5.217.955. the content of which is incorporated herein by reference. The ligand can also
be a modified form of any of these peptides. The modification can increase binding to
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ce ot ant

boctorial . 1 ogmpetyon Ay Gt nauiRl HORH Fodlhe PREfiop, RS AP BRAE N B gresntes,

wi Il conprise willamvpepesvented by huhysubgmblestl_s of therligand amd the targeted adchpe wild
organi sm or areﬁx&i{nfc%?%lg(};_f B@Egg‘;&é thofectfd df thdnSEhfesh 404 1Re gg&&a@gem ¢

or gani sm . . . For
exanpl e, 2Ae antigen carORoWPF iP§antigepicen be anplgreen. shp (eliaigen” gefers tag an
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30 include proteins specific to the following genera: Felis (Felis domesticus), Canis (Canis
familiaris). Dermatophagoides (e.g. Dermatophagoides farinae), Periplaneta (e.g.
Periplaneta americana), Ambrosia (Ambrosia artemiisfolia, Lolium (e.g. Lolium
perenne or Lolium multifiorum);, Cryptomeria (Cryptomeria japonica) . Alternaria
(Alternaria alternata), Alder; Alnus (Alnus gultinosa); Betula (Betula verrucosa),
35 Quercus (Quercus alba); Olea (Olea europa);, Artemisia (Artemisia vulgaris): Plantago

(e.g. Plantago lanceolata); Parietaria (e.g. Parietaria officinalis or Parietaria judaica):



2/ neu proto-oncogene product which is expressed on human breast and ovari an

cancer cells (Slanon et al. (1989) Science 244:707).
i npor t ant WPE46Ant i gen whi ch conprises a target of ?E'Q}IES%ZM? this
invention is TAG 72, which has been identified on about 90% of

colorectal cancers, 85% of breast tunors, ampg 95% of ovarian tunors 10
(Johnson et al. 1986 Cancer Res. 46:850-897; Bodmer, M et al., European
Pat ent S cat [ ;3};”‘?1 348 442 Bl1; Mezes, P. et al. International

Appl i cati on ]eig 889 la germanica): Apis (e.g. Apzq—ppgltmwg} Sfupgessubieast can
be exposed ex ‘Uupaesws Sempeivirens.ddpressus arizoniztt :iddS(p@frbfshC nﬁﬁ}&ﬁk}kﬁsﬁmpe}b@

i nventi on, g t sent i.n

cells are sepa:(éaé ‘(fg}"ﬁ a- @&H ?Jel"csf @r ngyﬂs'%gp‘%lgfan& "gmH’ € lé"x‘i%g'éléf"f 6“%‘1“””’"’ s
mul tispecific ®@shei) WVGdG}LeT ryeneriestaliy);iFhamuacipgeis (e.or Chdeaccpparss alansdye
exposed to the sqpbig Q?FW(»W}-JH}m) Secal@(e’EJlS'E&a?P@é\rkéfe}: ﬂHJc%Hlei Zﬂé'?lgg

a bi ndi ng determ nan a

returned to th&eS{y “"’:K‘féfl(F£ 56"&2‘5 ﬁéoé'éf"’f”ﬁ)-tffﬁ‘@‘cﬁK‘bﬁe@ﬁéﬂéa@éﬁw@l é’@a (eg.
be tr Ieat ed wit b"()lﬁyir@lkhﬂ.e& Péa &Hrﬁpﬁ@ssﬁ}k@!@h& {e. §OA \’ehbealwpﬁ?@uﬁ(fez ‘;I{Qﬂcus
exanpl e, up-regul atin upber pt urther, in
vivo or ex vivEEE a%g{i‘f’i"é”iﬁ‘g’e@ @F@oxfﬁﬁmm "é‘f!ﬁ’F‘gs“’ég‘ﬁ"’H@’ WhkaBced by
treatment of tWerfeubthenim elatits)pAgrostis (rog.elgrysibldlings Phleum (e.g. Phjeamiphatense).
factors. 10  Pphalaris (e. Phalarn A dVRIBOH PAlpdiibh $e b WS, gb)u%&%EQGS(Hgﬁz?nr ke g

enhance or reinforce t % ne response to-an antl
the method is Vfa’fﬂjhé{m}lé’fifff’s’f)mé“ EOIP et e. Bromus ermisk-oni ¢ i nf ecti ons, such

as hepatitis and AlDS, V\M@dﬂhgdnlarecﬁdndl mmn&mﬁl%m bfragweed, léPa'%E’éseoF 0
overcone the infection reat ment of ‘the acute

o ages offef LBk aEIS BPRiecsb RO AR RS PECHEACRIRE AN he
i nvadi ng or ganiteprotayytic digestibe. Refersblerajlergens are those which bind to IgETtremagitdelis

can be usegsto aﬁ@%%ﬁhﬂ"%éﬂ&%fca%mg@t rafse bf's ?%&Jrﬁsdfr{)rg iR Wﬁtl@n and asthma to 2

protective or thera ELhyl ne résponse of in instances
does not 30  FESIGRaP ﬁif§s‘H1"HYﬁ%ﬂ°F'9“to the antigen. Al though

generally desirable, theln anotherl;ﬁmﬁtdgn'fbbdlex’id‘nﬁcatbnmﬁngldStenﬁxaﬂmhes&&ﬂﬁﬁfo@hhy

for ailergios ® kﬁ;%ﬁ‘ LA fbcli Gt B erh BFan iptecied AT o 8RR 3 A BipG"
conpri si ng one etuennmaet @nthe@émn@rfr@nmqlmlwi entibody, whick ciyi belproguced by

det er mi nangs, €njBetionT adAbHIPABhér VuRABE ahitgal With ﬁélgrﬁéﬂt o8 88mpdtcht bty t her
described in the, 35 gubl i shed | nt eE nat i onal ,?.\p cati oIn V\Dp 05793.
SUBST| TUTE PAG?athogen for example, a cell wall component o apathogen eG CaAIWI‘HBEﬁC@)ILE’ET

WO 98/ 02463 the serum of the immunized animal, F(ab')) can be prepared. and used as the source of
PCTI US97/ 12013 g , 28 -
111, Nethods for FEBS Bindjg determinant., For gxampls, polyclonal antibody prepared by~ 1,
nul tispecific mné@m%a a@é& Mlﬁleﬂjpf&%f\aéo% ahCordidadidideps fragmeits cambe obtained.

25  and used to prepare anti-C. albicans 1gG F(ab')y. which can be coupled to a binding
determinant for FcaRI by chemical methods described herein.

In some cases, it may be desirable to couple a substance which is weakly
antigenic or nonantigenic in its own right (such as a hapten) to a carrier molecule, such
as a large immunogenic protein (e.g., a bacterial toxin) for administration. In these

30 instances, the bispecific binding reagent can be made to bind an epitope of the carrier to
which the substance is coupled. rather than an epitope of the substance itself.

The antigen that can be linked either directly. or indirectly. to a multi- or
bispecific molecule of the invention can be soluble or particulate: it may carry B cell
epitopes. T cell epitopes or both. The antigen can be bacterial. fungal, viral or parasitic

35 inorigin. Often, the antigen will comprise a component of the surface structure of a
pathogenic organism. or a surface structure in a cell infected by a pathogenic organism.
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molecules comprising one or more antigens or comprising one or more binding

determinants, e.g.. an antibody interacting with an antigen. are further described in the
35  published PCT application PCT/US91/07283.

This Sheet Has Been Rep

T




(such as Staphyl ococcus aureus, Streptococcus henol yticus and Ivycobacteri um
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of such carriers mcFude sol utlfog sg ven
agent s. WngwEs b geglonso the two heavy chains as escrl ed in Examples, mﬁ'a

PCT. { Us97/ 120 (le.3 k The BsAbs of the present mventlfon can ﬁc prepared by conjuganng?r@c-
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treat nent regi ﬁeFF'RP‘?‘H“WhErS%F‘mW ﬁﬁF"éEmhé‘?ce‘GF RO Nayeeipigpidy!-3-(2-
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Combi natorial PriipheeiS 2beRbiad WHESHCARE: £ RafiBhner g 1984 Frp dd
with a desiredl6@:heBhd.indviAgria). 19§ﬁ@mﬁoNadeA§¢d‘ pet. IﬁkSFaSZ 8648)s Shdrassthods
met hods thgf h@¥Ride those described by Paulus (Behring Ins. Mitt. 1985 No. 78, 118-132): Brennan er
al. (Science 1985 229:81-83). and Glennie er al. (J. Immunol. 1987 139: 2367-2373).
Examples of other cross-linking agents include ortho-phylenedimaleimide (0-PDM).
protein A, carbodiimide. In the preferred embodiment for BsAb. the conjugating agent
is 0-PDM. Other preferred conjugating agents are SATA and sulfo-SMCC. both
35 available from Pierce Chemical Co. (Rockford. IL).



10 been described (see. e.g., Gordon et al, J Med. Chem, op. cit.).
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to isolate ligands for the receptor, foll owed by identification of
the isolated |igands by conventi onal technigﬁfs (e.g.. nmss

spectronmetry and NVR). Preferably. the sol ubte receptor is conjugated to a
| abel (e.g.. fl uorophores, spectrophotonetric enzynes.

radi oi sotopes, or |um nepued of GERCABING)to bifd FcR Bediring #nffe QIS Hedific
i ndi cate |igand bind rnat, vel can be
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ound TS

the solid support or to the conpoungs. en an.active, conp )
ot eored the. ) BEPPED SIS xarluT GOPa). Fimizal (SGEbyas, Al dlcansy.and bacieria
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t he_ | | b_r ar y0 vaccination against diseases andspgg&rfh'ydn@pqlidg Ay aptigendrons disease dngaylisms.,
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sequences nay BRESERYTRPSES: Hif. INVETHOR PERVRGRCOMROsItigRs Which\ase multispesifie mojroules

especial ly that linRitind esefultopegais aftligetinea.bildlify det@imiahnt thdddBectPaeaitigen 10
5, 233, 409: Ladn

RC . et - U S 30. t 5.,403, 484 . be. .
engi neered and ‘ﬁé%‘“l“hﬂ %yﬁgenb?.ég Exfmplg proyided E%@ﬂ&fécrﬂ%efé’t‘?‘??gu‘g&%&ﬁ“mmm’
bi ndi ng det &r nitmtangetdetanys texaid direefbt 1o qul oy mpeoeytes, resnltingas stapplavpn pfiTe.

Further. the ccjis at loWel diRES1RA if RGERed bPFret te@mus Afkoft used in screens to
obt ai n bi ndi ng determ na mrretlci of the,struc{ ur al

&tsthathare fFecti tura
determinants of anti bodi &©F use in therapy, an effective amount of, an apprpprigte, mulyspecifig
bi ndi ng sur f acenalécide par e aimiaistenasd iohoslibjerobe any modBhat allowsthafiotectidsho i t S
target |igand A LOGI | N L | N ractipns.
hence sequence%gggé&fﬁgtebﬁ%f{hfﬂgéﬁk‘&s_ﬁ%&'hgfre?%rf}etdgf)agggﬁ%ﬁ%'ﬂﬂ#g@g ’é‘cg‘Pc PR «
or ; chai n2@ypa#rnsdermal(@go8/iv2 patgh), and injection (subcutaneous. intravenous. parenteral.

PCT/ us97/ 1_2013 intraperitoneal, intrathecal, etc.). The injection can be in a bolus or a continugtls -
is the basis for_protein engi neering techni ques known to those wth skill

in the art. infusigls 5 | s of the protein surface that conprises the binding
determ nants can be obt aiRuettier, the celisodmtiante. badylosd aqusnigeremioled frain Oopatiayt. a
nodel i ng procegur ' ' . ' - Qlj L onal.,;
Struct ures. fr otisaptibd et aP bpropriatg « LA IEER; dolRR S OB wie
crytal | ogr 8phi éheimultispesific myltivalentspapssifion in hphaymacawically Sreptalile cartigg@pd
Proteins: Str U(?%tuxéngﬁqgﬁﬁ patf for@R&apy. Phrihgihe ek Iholahure ¥R kBansion. Mpadiediaf

R Rees, ) ecul ar, nodel i ng of anti body-cqonbining sjtes.” in
S. Paul. Ed., KeHotRe mey bese ec‘%F@cﬁI“&?“%BY‘SIP."P@&‘,‘C’%rﬁ‘F%GHf" Eﬁ@icnéwﬁﬁgﬂs
Prot ocol s, Humamsy t eeased at vadvss pdildts daping éx vive culturd @nd axyghnsiohnsitinagents 1oWI.
T.T. and E. A . ; r . d i

nucl eoti de andIﬁgéé(ﬁﬁoceég?’damggcﬁlﬁgﬂgg@?'nﬁlﬁﬁg"%ﬁ %%}s’gilﬁ kf& eélj“j1 ea'}m%f'gféagg‘, op.
cit., 30 pp groww factors, cytokines, lymphokines sgekeasFNamd5-635& THIF, arechcdt-6 Sk end

sex hornone depgRAeakinSARE 5 5.-2BN18a6%nd IL-12.
A multispecific molecule is administered in conjunction with a
pharmaceutically acceptable carrier. As used herein, the phrase "pharmaceutically
acceptable carrier” is intended to include substances that can be coadministered with a
35  multispecific molecule and allows the molecule to perform its intended function.
Examples of such carriers include solutions, solvents, dispersion media. delay agents,
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met hods of this inv
protein targets (Ladner R.C, eral., U.S. Patent 5,233,409; Ladner, R.C..eral.. U.S.

30  Patent 5.403,484) may be engineered and used in the present invention as the FcaR
binding determinant or as the target binding determinant, as appropriate. Further. the
methods of these libraries can be used in screens to obtain binding determinants that are
mimeltics of the structural determinants of antibodies.

In particular, the Fv binding surface of a particular antibody molccule

35  interacts with its target ligand according to principles of protein-protein interactions.

hence sequence data for Vi and Vi _(the latier of which may be of the x or J chain type)
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35 In a preferred embodiment, the methods of this invention include

administration, for example, to a cancer patient, of a multispecific multivalent binding
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30 with a binding determinant to the matrix mectalloproteinase and another for FcaR would
facilitate inhibition and clearance of these enzymes from in situ activity. If used in
conjunction with standard surgical and chemotherapeutic regimens. the compositions
are foreseen to reduce cancer re-occurrence and enhance long-term survival.
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35 A composition of the present invention can be administered by a variety
of methods known in the art. As will be appreciated by the skilled artisan. the route



such as citric acid, ethylenediam ne tetraacetic acid (EDTA), sorbitol,
tartaric pgiohoz463 phosphoric acid, and the |ike. 30 PCT/USY7/12013

For the therapeutic conpositions, formulations of the present invention

i nclude those suitable for oral, nasal. topical (including buccal and
sublingual). rectal. vagi nal and/or.pacenteral adm nistration. The
formul ati ons may conveniently be presented in unit dosage form and
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of the required particle size in the case of dispersion and by the use of surfactants. In
many cases, it will be preferable to include isotonic agents. for example. sugars.
polyalcohols such as mannitol, sorbitol. or sodium chloride in the composition.
Prolonged absorption of the injectable compositions can be brought about by including
35  inthe composition an agent that delays absorption. for example. monostearate salts and

gelatin.
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vaginal and/or parenteral administration. The formulations may conveniently be
presented in unit dosage form and may be prepared by any methods well known in the
art of pharmacy. The amount of active ingredient which can be combined with a carrier
35  material to produce a single dosage form will vary depending upon the subject being
treated. and the particular mode of administration. The amount of active ingredient
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osnotic drug . deliver. em havi n lti- hanber conpar tents: and
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n1croorgan|s SUC
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0O even
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ability of a weepbdispersions,mhd by theassedsutfactintd.ect i ous di sease can be
eval uated in an ani mal ﬁ*ﬂ@k@'comglﬁeh%sghgs wxﬁaﬂfad@m&%aﬁ asq,r MRfives.
tunors and infectious diseases. Alternat)vel ropert

conposi tion CHFIBE ageys. enpysifying &Fﬂbﬁﬁf@meﬁﬂl}ﬂgah‘leh@ memﬂcgn Qﬁ‘PrGWGCQ:@ﬁTpound
t o i nhi bizp SMCdﬂoér@E%thhE hﬁ@ HelenVired Bo@nyby stenhzan@ﬁﬁ:@&&iu\“@' bupB.A bvQné he
skilled pract tllusu:m of vanousearn?'%gcl:{tengl and)émxifum.aﬁ agents afgzpexamp?e, pgraben.
chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride. and the like into the compositions. In
addition, prolonged absorption of the injectable pharmaceutical form may be brought
35  about by the inclusion of agents which delay absorption such as aluminum monostearate

and gelatin.
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t her apeuti ¢ conpound can decrease tunor size, prevent or delay death of

i nfected tissues or organs, decrease ?ever and while cell count,

| nprove CD4 count or otherw se anelfé ate synptons in a subject. One

of ordinary skill in the art would be able to determ ne such anounts
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Mat eri al s and s_use hr.oughout theﬁg Exanpl es. set
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Monocl onal antphacdaeesitically acceptable dosage forms Hheonvemtianal my:ﬂ]odsihanntcoﬁhued ofy
cell line fordgkhlq;l EI nFc[err] R anti body 20 used to construct the BsAb

conposi tions escr herein is A77 (Mnteiro et al. 1992.
| munol . 148: 1764- 1770)Ap&macepr%wefgﬁpmmaé{mgjqﬁmwhﬂamwﬁw@gman|r¢aﬁie'§

W th properti egetermine aﬁmﬁem 1Y effdctive amolix oﬂﬂe pmac@ﬁcﬂ%n&%&n@ﬂd A62
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I used al so ri do
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Bi ol . Responseofthdirfviention émpiogedidhe phanagtitecal compoiitemi at develkyipee2than that

accession eckh“‘?%‘“ﬁ?éé%égggvf R G S e i

antibody 15  dqsmes entddhdesirge effect !%%C*wed i@eq_nerqifmunahhgiaﬂa doyeref 2783) .
CC49 (anti -TACco?aaosmons ofmébﬁwilmﬁvms’oeqhmamwat S BEcéRPoMEGHhiCR &ORE Sdvaddt

nunber HB 945 nswerecﬁ ate n | scove's
Tha T en Do beddseDesie it “ﬁbﬂa‘h"@ﬂfé‘g‘izﬁﬁjﬁ“ Sl S %“’F?\ééﬁn‘dqll rally””
suppl enent ed widpend 0pori é:edacubmvdcsuelbséabme( ABS)preferred thaTbtbnMapoepar ations
were purified fErQ{}%nto'ﬁﬁ lsefgﬂ@&blﬁqnayﬁvrit&%gﬁ of ESP&h&ﬂE@\Rt Preffably admiétefe@i N A

affinity chromatogra
SKBR- 3 ( Ba&dk progtmAlfo thezsite of tedarest: If sdgsyeedythe eifectivadailydopy efatherapeutic

car ci noma cel | cdrhptRitiond %@lﬂaéd&nﬁmé%d mw@amenﬁfm)ﬁvaz\/@mm nwe &Wﬁéﬁss t he
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VDA- MB- 468 ( brdassge forms. While it is possible ora compound of the present invention to be
administered alone, it is preferable to administer the compound as a pharmaceutical

25  formulation (composition).

Therapeutic compositions can be administered with medical devices
known in the art. For example, in a preferred embodiment, a therapeutic composition of
the invention can be administered with a needleless hypodermic injection device. such as
the devices disclosed in U.S. Patent Nos. 5,399,163, 5.383.851, 5,312.335, 5.064.413,

30 4,941,880, 4,790,824, or 4,596,556. Examples of well-known implants and modules
useful in the present invention include: U.S. Patent No. 4,487,603, which discloses an
implantable micro-infusion pump for dispensing medication at a controlled rate;

U.S. Patent No. 4.,486,194, which discloses a therapeutic device for administering
medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication

35  infusion pump for delivering medication at a precise infusion rate; U.S. Patent
No. 4.447.224, which discloses a variable flow implantable infusion apparatus for
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carcinoma). were obtained from ATCC. Tunor cell lines were cultivated in
| scove's Modi fied Dul becco's Medium (I MDM G bco/BRL. Grand | sl and.
NY) suppl enent ed with 10%fetal bovi-ri®@ -serum (FBS). The nonocytoid
cell line W37 (J. Immunol. 136: 1641-1647. 1986) which expresses

FES' (G boo] BREOTEPATIE ARG Paient NG, £:435.186, which diplogaacpsEials dive
(strain ATCC déﬁvéi@Systmshaghgwmlumhﬁmbawompirtmems anmdh Ut S Patelnt dioh4.4175 1106,
Detroit, M). which dlsclof aeaﬁ%é%‘i)t]g Ar fdeﬁb&&%\xﬁqﬂ Sl‘he}é)aatergf are dincorp?rated herein

Leukocytes wer e prepare veno
apheresi s of hyrefgrenneindany @thsn'e‘@élrlslplm%ldehmm@nmms agil madulesvre welkknpwn

cont ai ni ngs mth0§e/glgﬁgdﬁﬂﬂe§ﬁ aratio of 2.5:1 (v/ v) The erythrocytes
were allowed to sedi nen hen the cells in the

supernatant were transf g’r‘ F%‘H‘“P Smgoﬂ‘é%"t‘%g? ‘iﬁ’mf"“nds OftB%fqvéF‘é‘Ef‘ AR be
centri fugati oformifisted esé¢murd prepartdistobyticsinwéioe Hoe exaraple bjie bjqodtioaindatyai s.
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Signa. st LaEged dpye dehye RS, it Rl 25%85),
ﬁ/l Ingg:pol i s. (I\)Expmplag?targgmgl rsowemnchuﬁc folae orbrotg?gqeoe g. U S. BB Gut1$.016 10
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TR e ( nolo 8y Zr?t\{t')od?eél (E%q fﬁ}owgﬁ%& g&p@%}g ggert 35748 Jouind e P,
The bi ndi ng of(m%e Agiiticrod. Agdrey Chdaher. BERRDY) surfavant psseiaseckcbhytof (Brigcoe ef
cyt onet ry Var 0, $ S : ai ni ng
2yl é’éﬁ“‘ o SR ARG 7 iy I° el ke o R mBL b RO 2 "
with human formu awﬁﬂ@éwmonwé well#s eompopests pithe hvenies malegides Pha8hed
wi th PBA apd I(B@MB@E e/ 194 8. Biol. Chem NYE9REI0Y:vet Blsb KD &legthne@aVl. Lafl,tahklfﬂiiéﬁe

0 et APl PSR  TRGUER! LT L 00 iR I 15
ALK ey it e
lllll leae eem tht lipOsbmes ude a

was i ncubated w't presence of apn excess of human
| gA, and targeting moiety. In a most preferred embodiment, the therapeutic compounds in the

25  liposomes are delivered by bolus injection to a site proximal to the tumor or infection.
The composition must be fluid to the extent that easy syringability exists. It must be
stable under the conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi.

A "therapeutically effective dosage" preferably inhibits tumor growth or

30 pathogen infection by at least about 20%, more preferably by at least about 40%. even
more preferably by at least about 60%. and still more preferably by at least about 80%
relative to untreated subjects. The ability of a compound to inhibit cancer or infectious
disease can be evaluated in an animal model system predictive of efficacy in human
tumors and infectious diseases. Alternatively. this property of a composition can be

35 evaluated by examining the ability of the compound to inhibit. such inhibition in vitro by
assays well-known to the skilled practitioner. A therapeutically effective amount of a



MXI - 064CPPC conpared to controls incubated in the absence of

| gA. A77 biwdiosg2468s detected with a phycoeryt hri n- | alPelT@bogyozon3
anti-nouse anti body as above. Cells were washed and fi xed with 1%
par af or mal dehyde, and cell associated fluorescence was anal yzed on a Becton
Di cki nson FACScan. In addition, binding humam9gA to U937 cells was
assessed in the 5 presence of A77 mAb, and conpared to controls in the

absence of excesgerdpeltjif®mpound can! derdAsN G s%.(sjpgg?d)? g){; Sga)\lvl‘lg?h Bt ;E%clteey) 1?5'53%

anti-human 1 gA anti body BsAb coupl I ngpr ¢ i
BsAb prepar at i o5 °t&@Fe C{?B’rﬁ"éier%E‘Eré’d’dd@i“ﬁg”ﬂ]ﬁ@“ﬁ’ﬁt'ﬂ?fe%p% QONAT er atheraise (J.
éLO t I mge%} . 1)9831e]]i819ue Wo&37|;5} st_xl_kli]’g&’zi 209%701' b?c}]_lidxfézr EEﬁﬁE‘n!’tilééﬁ& “éagﬁﬁtabtl)et _
anti - neu), . ant i - n nti- - ant j bodi es
were produced bf/ietleﬁm‘\ﬂetsggégmgmﬂs %Eﬁe i(\?ast“)f%ﬂac S e&ﬁ@ﬁ“e‘étsi‘@e“‘)ﬁ%‘fqrﬁb the
cell lines. The sabjettiscamppmes and theqasticwdareoepokition or routk gisinsidiswatidh seddsdd)
to produce F(ab')2 preparaty . ) r 0. Fab' ., by
addi tion of 10 nM ner capt g{tedteﬁg‘?leo ngﬁ?sne E r)ﬁg%l"ltéal}%g%ggﬁ?‘g}r?gf%?mgﬁs‘rﬁvw&l? es.
at 15  30[ er r] houlthsothgeconsiruggasfughepdinaitingp The gontents ofelh efersrces, poding

( Phar maci a- Upj oB#ent applicatitins&al awslishellphiet R eitda tRAUEhORIRE GFplidAtia? M
Acetate, 0.5nmM EDTA ;;}))H 5.3 %4({fr rJfC%)?q) One- haFf vol urrgp of : meby
or t ho- pheny! ene§THESY HCGEOFe %W T5R%) di ssol ved in

di met hyl f or f@mi de and chilled in a nethanol/ice bath was added to the 520C9

Fab' . and the m xture was i ncubat ectﬁRMgLrgg es at O[err]C The
Fab' - mal ei m de was then separated 20 fromitree o- PDM on Sephadex G 25
equilibrated in 50MM Na Acetate, 0.5nM EDTA, pH 5.3 (4[err]C.

For preparation of BsADb, tyihe fSI284i9emadthodBids dbselfbedan utrddait bl A8 Method
equi nol ar solution of the (ﬁz% Fg% . Th“ﬁ@r eaﬁt antj \l\g[’e concentrated under
nitrogen to sectip avasused fhroughgnt these fxamples. et denth belgWnr ane in an Ani con
(Lexi ngton,13vA) 25 chanber, at 4[err]C, for 18 hours. The pH was then

adj usted to 8. OpphddbidlMd eiiodd . PH 8.0, and the m xture was reduced .
with 10mM MEA (30 m nutes, 30[err]C) and al kyl ated with 25 nmM

i odoacet am de. A77XCC49 and A77XH425 were produced using simlar
procedures. Thechilsimecahd Monbdbndiart@agieant preparati on was separated from

T ot ST B e B2 TR e SO0 Rk oy
Anal ysi s 0f20°\.77b(€£20@@05§£8m9; the Bﬂb@csﬂmm'ﬁtbns dedcribld BerBisAb A77 (Monediferd: a2 d 993,
1o 10 SPeC!ER nFRYRIAA LG, bl 008 s B R g
on the met RE$ABE 95 sEPHAT AP A, Suches AGalSPand péai(BMonisire epelot1982) 6abbe
conprised of twased2c9 Bl hxbﬁfid{?x'akeﬂ(lljﬁﬂe fﬁéﬁ?ﬂrﬁi-ﬁ@?&?})eﬂ aﬁ_tiﬁ@d% TSCSQgC 9 _(I{' ragllcjetl. .
cxperLTE L HIGER, b P R SRR o ap T RS
SUBSTI TUTE PAGECulture Collection, ATCC, 12301 Parklawn Drive. Rockville, MD 20852: accession
number HB8696). Antibody H425 is a humanized anti-EGF-R antibody
(Kettlesborough, C. er al. , 1991, Prot. Eng. 4: 773-783). CC49 (anti-TAG 72)
hybridoma was obtained from the ATCC (accession number HB 9459). mAb-producing
cell lines were cultivated in Iscove's Modified Dulbecco's Medium (IMDM, Gibco/BRL,
30 Grand Island, NY) supplemented with 10% fetal bovine serum (FBS).
The mAb preparations were purified from the respective hybridoma supernatants by
protein A affinity chromatography (Bio-Rad. Richmond, CA).
SKBR-3 (Backman et al. Cancer Res 54: 2456-2461), a human breast
carcinoma cell line, and SKOV-3 (ovarian carcinoma). which overexpress the HER2/neu
35  protooncogene, were obtained from ATCC. EGF-R over-expressing cell lines A431
(skin carcinoma), HNS (head and neck carcinoma) and MDA-MB-468 (breast



MXI - 064CPPC 42 derivative does not cross-link wi t h
Itself since all the hinge-SH groups are occupi ed by

free -SH‘”&?W‘?"’S avai l abl e for |inkage (data not shown). lgng (ab )2
and F(ab')3 species in these BsAb preparations are hetero-conpl exes of
F(ab') fragnents with two differentagpecificities. 5

Ant i body dependent cellular cytotoxicity (ADCC) Human

Used as.t ar goRIBTIE). isEe SREEFHTIER AR Cor TG ce T en At aeiniseoves
conposi ti ons Modified Dhdibgco's Me@litri (IMDM deibes/BRIAGand tlandERY)Rapplefatined
Lo et el o W TRy KaAe o PR T g B 93 LT SLED s
KLEB for TAG WAl-64d, 1986) edidr expe¢ssesskaegR was nbtained tom thecdABYCasd ggpwn in
heparini zed wRp\g. ﬂmgﬂ,s 10Y% FﬁS?éx%VﬁREP@fdnﬁ lélHH& 'mgd as descri bed

supra), or CZ es, pr pared from Leuk tai ned from Advanced
Bi ot echnol ogi es | nc. andidy egdycans(srain AT G 4 égl? Jovas| grova sxPabeumudauyr e,

P.M et al. 198%sebroth{Difae) Detddi M5 1650). To prepare for use as
effector cells, nonocytes were cultured in Teflon containers in

Macr ophage Serum Free Medi um (G bco/ BRL) containi ng 2% hunman serum
for 24 to 48 Papasuiohay FérodoEtilss were | abeled with 100 pCG of 51Cr for one

hour 10 Prior to Conpéﬂéo@ﬂewhe ;?Je?@r@(tl o ﬁép’aﬁn w}gfei \Qggwiéselﬁ&@mafr?m

U—bottommcrotlter ;%ate i pcu tlon
37[err] C, suphREeskp é’of’P@rh”gb@BW%‘?er%eWé‘o@o‘P P@‘?:t”éél Dygred WAthREMA pontaigingor

radi oacti vit YS%nykt@éxOKtl Aratiy of'@S: D@J/@M'H{e%(ﬂythyo trvh:@ vieoé ﬂlwvaed :%skdﬁﬁie%z for 45
(experi nent al et eak CPM

105 o miidsienyi26 Ik g BRI SUPREERRL ek s ettty g R
wi t hout anti bpnl]ytedAs/srzr;amﬁagmmn The regdud @r)mmcyms tveregiemosedeby hy;ilﬁomc lysis.
Fl uor escejnatypn, 59%\%8%,[ i) a tes monocytes a:lmd K)lemrophiﬂﬁgeé%qf n&%rﬁ‘?hyﬂt i

was adj usted to dition escein
i so- t hi ocyanagigd l@g@ﬁ«}ys -SF @I MEXPETiBIGNts, NYNCPIAS WaTeSspATled f'ioﬁ” m°n°nucltw50 at
a concentrat i eslis b fikab)/hybaqueqPhyrmaeiaUgjohh, Fikdatawdis NagigdichOsepaatibn.

mlligram 8118%59“%:%%8: EIJ{E ("%?‘90 é)(?lgacltexp eﬂ?g %ol%talgér%%gn%é}ue dzsaca} yre. The

fl uorescei nate parate rom ¥ 8¢
chr omat ogr aphtprough a cushiowsf fﬁle\ltqatfmeom FifanoeytReuljurapwyer upgd fresh or were

The abil ity ofnchtRedMB7*0, m@tbafoem@muamﬁn adfoncigies bRy ero&&ﬁsﬁrwofface
of hunman m)noyétﬁ was asse; d” by, jncubati nLgn{ gc(gt es W th vari ous
r

di l utions of FRNaiRng 397eqrpal kypan seryy {63 Stdiputs> B apgd 300
i sot ype cont r IRY/mlINVBNec(R&D Systemsy\Whtiandabpelis. MNheNumdﬂhxlE’%re aibrédfor bated

for one hour 2§ ,QLE(37E, 59 £B9 RAREVHedh (Gibco/BRL. Grand Island. NY) with 50
ng/ml G-CSF (Kindly provided by R. Repp, U. of Erlanger. Germany) and 500 IRU/mI
25  IFNwy.

Binding by flow cytometry
The binding of the BsAb to FcaR and HER2/neu was assessed by flow
cytometry. Various concentrations of BsAb diluted in PBS, pH 7.4 containing 2mg/ml
30 BSA and 0.05% NaN3 (PBA), were incubated with SKBR-3 cells or with human
leukocytes for one hour at 0°C. The cells were washed with PBA and incubated with a
phycoerythrin labeled goat anti-mouse antibody for one hour at 0°C. The cells were
washed and fixed with 1% paraformaldehyde. and cell assoctated fluorescence was
analyzed on a Becton Dickinson (Mountain View. CA) FACScan.
35 To assess whether IgA binding interfered with mAb A77 binding. A77
was incubated with TNF-treated cells in the presence of an excess of human IgA, and
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human serum | gA at 100pg/m . Cells were fBd with PBA, and | gA
bi ndi ng to Fc[err]R was detected with FITC-| abel'€d anti-human | gA
anti body. Percent nodul ation =1 - (Mt of the sanple/ MF1 of the
control) x 100% where MFI is the nean fluorescence intensity.
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neut r ophi | - medi at ?‘gf?ha oco?éo S incu aeKIIBn §a sence T‘Zi&’a{@ [Pg Sdé&ged W{tﬂa

SKBR- 3 target celR dagﬁ%?‘ﬁg?%émﬁ%‘ﬁﬁ Antibody 28 aP‘P‘G‘o r@%’éé\‘ﬂ*’e washed anddixed
%H 2?m ) ng I gscoam}ce%l phraibfm:ildd@ldérﬂmodctﬂmmcmtétemr P I;mmn b@cehhas%aﬁ&ea 8h BiBton
abel od tar gets ARCKRAEnEScA ! AIRAAC KRNt 1R R RISRY oBhs ot st in the
of BsAb. Monodyt gsesanck ofodiT myth. ked eemparsd to controls in the absendetoffekddss AFTahAY.
anti-CD14 mAb (A i

anal yzed by two ngln‘(%)rl@f‘%%agégﬁtgg%?@igggﬁéd %ﬂ g‘éarql?ﬁ&%ggocyt dsis is

expressed as the percent of effector cells (nonocytes or

neut rophi | s) t hatgsha\eublitig Zocediat n 15 associated with them

Exanpl e 1: Bispecific Anti A77X520C9 Bi nds Ef fector, Cel | s

To determine efficacy of ”éﬁg?/gﬁ%rﬁg?%s %ﬁﬁcﬁwcﬁgﬂﬁmﬂf%@fg@g of (Flennie er al. (J.
killing brea3f campemotdl983 13H: 2367376t mAIIA 17t (anti-bcaRecdZ0CBlahy-HERD nt ).

b castcancer oA R o Mg 108 £GESTL R O ey b i o,
oncogene. were usBlivatiprobthgaespsetive hiprideme cell fines: The antibodyiprepargtions were zach

anti - HER2/ neu nurdigegted Witk fofpréduce IF(atf)) pRépardtions. ]a%a@ugsc @!‘:rﬁiv reduced to Fab'
Response Mdifier

BsAb A77X520C9 bd r‘i‘ﬁd't“(?"é’éﬁ i ‘PS\&S“‘?‘%‘BE"%‘I“““‘EéB’EA)eﬂ“fiégﬁ‘{PP“%?qr §‘65mmmes at
neut rophi | s (PWNSP°Gnd hcrﬁab‘(f;agmrmsl:wgarappﬁbcbtbav&phm G-26 (Rieomaciatdmdhn,

A77X520C9 BsAb b'}ﬂgﬁta@& np)ﬁé hlljr?all e&ﬁﬁ%}kxleazéfbx EWI@”.QCC@QQFQ%WEDN REP% i(é?"é,)

|ngaC|V| no

FcaR- ative
by the physi ol ogl%&ﬁha If Volume Of evhw i) @Lefiumlwgndq o-RRdl. é~ml‘6b@15sqmdcln i s
sufficient to satduﬁahszlfa:hhaxﬁﬂae ah€ bsitled B a methanol/ic€¥4th SvasQddédioMhd §20C9 139: and

Exampl e 2 Bi specific Anti bod A7 7X520C9 Bi t, Breas

The BsAb A77X520&F 861‘?& Y% 1PH afe&r%ée?“%?eéééﬁg‘f ﬁ}}p 1”?%‘“%‘.{‘&%?" e sep Sepa’amd
derived from@ brf@asfrec arRIPM(dh Sephadext G-2Stegui Homatedbint mMa¥a dcetateh@.SmM EDTA.
previ ously descri BsAb I\/BX210 (Vval one et al. 1995 J. din.

inle
Oncol . 13(9): gl 2252) Vean 35 | uorescence intensity (MFl) as a
measure of bi nd| ng was fourfd’rtpéeﬂaf?é’t"éﬁgsﬁ hetgpe? Fé’h'malelmlde W@ agledio an

concentrati on wheguibic&SdoldtioNmT theA73 FabI Ghe heddhatsaderdicbiceafisied ahdét nlirogenGo
or the starting volume using a Diaflo membrane in an Amicon (Lexington. MA) chamber.
25 at4°C, for 18 hours. The pH was then adjusted to 8.0 with 1M Tris-HCI, pH 8.0. and
the mixture was reduced with 10mM MEA (30 minutes. 30°C) and alkylated with 25
mM iodoacetamide. A77XCC49 and A77XH425 were produced using similar
procedures. The bispecific F(ab')) reactant preparation was separated from unreacted
Fab's and other materials using a Superdex 200 column (Pharmacia-Upjohn. Piscataway,
30  NJ)equilibrated in PBS.

Analysis of A77X520C9 BsAb by HPLC showed that this BsAb
comprised of two main species; 75-85% of F(ab")2 heterodimer (100kDa. 10.43 mins)
and 15-25% of F(ab’)3 heterotrimer (~150 kDa, 9.86 mins) (Figure 0). Based on the
method of preparation, the F(ab')3 species is expected to be comprised of two 520C9

35 F(ab") and one A77 F(ab'). A control experiment, in which a F(ab")-o-PDM derivative
was incubated without a non-derivatized second F(ab'). confirmed that F(ab')-0-PDM
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10 [err] g 98/0Baes fracti on Lf A7 REKBRACED BsAb fthat bound to %%ﬁwé%r

target cells was equrvarent-toor-greater than the fraction of the
control BsAb MDX210 (Fig. 4) and binding to effector cells (Fig. 2)
was simlar as a function of concentration of each of the BsAbs. 5
Furt her data show ng bi nding of A77X520C9 BsAb to HER2/ neu positive

SKBR-3 cel | s i gerpacive dbgs ot grosslibk with isselfesitcea)! thmhipge-S5& Bonps armdcaRibby
F(ab')2 . but n o). I t t '
cells.Data are’ ?ﬁ%@rg’d S?Resﬁcgg& ufrgggawgfbvr\ﬁ_l{ﬂﬁa%@@gﬁng? ; ) ?@B%F (@2
celI's. with sesmtEab)pensgienietheshBepb prepagtions are hem-F%af}Xﬁ@f Habll fragigents

and wi th varyi QgnhGRoEdkmls Egaﬁcﬁ@s_di fferent preparations of 10  BsAb.
Exanpl e 3: _Bispecific Antibody A77XH425 Bi nds Target Skin Carcinoma Cells

The nonocl ohal anti body H425 is specific for the EG-F receptor (EG--R).
whi ch i s over exptibssedtpernienctdliarmeotddciy@DECOm skin carci noma (A43 1).

and MDA- 15 VMB468 (brgast C %ﬂa_gl;,g
whi ch carries a binding Hihan b%% fkﬂgﬁggﬁtcngr%%Rhg%c )Igﬁt:erﬁﬁ? was
prepared by thwemmd@hmget&tlltfﬂnQbﬁengmatlon oflyrgmé@auména@cxfmmwn&nd
tested for bin h B I»bé beriai n.
Simlar to bi ngb'&:l nglﬁ & k‘?{?g%tzd&%%arl@é%%%ﬁﬂgﬁtnﬂ ttaggreég?;ﬁ ﬁés 929 l
shown in EX@nphestsofaneieq! g ws diffesent apligensbig ’é‘ﬁ(ﬁl\ﬁ}f L SRR lﬁ 31 cells
t unor - speci f i CifényyEGF-R, KLEBfortTeG B2 Abre AETHE6R BelLsangdes wine Dbtaidedchyl wsirtgp be
bound to A431 tunor.c the

t unor bi ndi ng 8’?95%3 anl?Ol?\ﬁﬁffégF‘; rg-‘e)dil euﬁﬁ@{ﬁ)ip ﬁri@e?i E%Sglbeﬁé }’ b )oi wh
bears the Fc[ emdnRbydeprepatied fiom Lewdiopaks epteifed fram AdvyageebBiateahnalogiss &

over express E ENemek@ittd (G ﬂadPMe@BI BK)S@QFMMQnﬁnwpody
s ved: ReBlumbizMD) as previokiy esdribtd (GBY

ect or i s of
HER2/ neu- béar i r]éSQ)arTngrewp far use as effector cells, monocytes vygéﬂz Wr;@nd@qlénm nati on
of the ability cofiainérothMiRopimgbiSahnt-Frder Maditim (Gibco/BRLYnotainilgl 2% hinngn :
ability to bind_bot c f H
30 cytolysis SW%EO Bgr“régg? 8‘%“ qug?t ﬁﬁg ‘%%c e%%gg dgg‘ i(w}iﬁ?{e:‘%«ter Erﬁgg&aﬁt HS}%F
Thus. anti body-prior to combiningevitheeffecten qells and antbodiss insa Uabtiom FaGPHEERlY,

bi speci fic ant 'M'lﬁ@bﬁﬁ&%r 18698 hours at 37‘TCEfs&!5d‘rﬁ£larBt@ fridf &ich pedl were collected

gglr ggm e(s:ytzgt 0xan I@@ly@ﬁd% {&té%?:gyji é t%¥mx1c1p)l h I cu?atZd %}Gth%%or%]a ﬁ lvsxs =

Figure 7, cyt ot(expemmtqntarbtPSKBEargetd&H CPNMEdtereent lysjs CPBE- targry ok £ Xri@()%-

neutrophil eff Eﬁtr% ?éél%%b&? SN, lgﬁ 'vﬁgl efn"n@H?l)ﬁ/ /Jl?sxg%xﬁxtouparﬁxboﬁﬁrA]sﬁ/ymere
t'0" 200 Y at

and i ncreased [err lg/m.” Simlar data are ‘shown™ f
killing mediat Gltrfomedmmlﬁlm%?fector cells in whole blood in Figure 8. I n
Figure 9 this cytotocity nediation by

25  Fluoresceination of Antibodies
The pH of mAb solution was adjusted to 9.3 by the addition of 0.1M
NapCO3. Fluorescein iso-thiocyanate (FITC, Sigma, St. Louis, MO) was dissolved in
DMSO at a concentration of 2mg/ml. Forty pg of FITC was added for each milligram
of mAb and incubated for two hours at room temperature. The fluoresceinated mAb was
30  separated from the free FITC by G-25 chromatography.

Modulation of FcaR by mAb A77
The ability of mAb A77 to modulate the number of FcaR on the surface
of human monocytes was assessed by incubating monocytes with various dilutions of
35 MAb A7737°C for 18 hours (or with mAb 520C9 as an isotype control). Monocy1es
were then washed with PBA, and incubated for one hour at 0°C in the presence of
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BsAb is shown to be inhibited by addition also of the Fc[err]RI-binding A77
F(ab') 2. but not that of FcyRl determ nant of M2 F(ab')2.

Therapy of subjects with multispecific nultival %ht cheni cal conposi tions
directly admnistered into the circulation requires that these agents

function in whol e hunfan sehinop;ix atAtudplgm t Oelfsunért if@ther Wvaual Wit PBAd and 1A birdthy
medi ate cytol ysis A77X

o kS own, |
prepar ati ons weret?gﬁﬁg Y8 fg 8‘?‘5‘% g’“@?ﬁ‘@FJ@P@‘s‘e‘g?ﬂ‘&ﬁv‘Pﬁ?&d‘B?téhé’?? ggmcm modulation
tunor cells by bl ol- Gf/IFbofthle samplesMFRof the toheol) kdOGVs, whetedd®hisithéaread 20%
of the tunor %&F\{\ﬁgg_y)}ysed by A77X520C9, and at 1.0 [err]g/m
cytol ysis was approm na ot o 30% of breast tunmor cells. Since
whol e bl ood codtains IgA at a concentration of 2 to 5 10 ng/ M. these

data al so show th@sAgy,;qm,&wg:h %&dy)"ds?sy of this BsAb is not inhibited by
| gA. These results shpw BsAb capn be delivered for thera i

p
application in vivo. Assay ol monocyte aﬁgm WBE lérgegbat%gtga,ggeypgﬁoggkﬁ{d
tunor cells by Fclcells V& pﬁiqrmss,v:ngKiaﬂ?eB arget cells labeledMthaholipailisredeiorescent

ae el T as whol o PEKIEE6, R 58 &R Bluififd b WRRRRH ARG Biocl onyeinipe

that 1.0 [err]i§/ nimayfocytes. neum&oﬁh(sz@@blmmemmmeedcwh@tcdomsvw labeled targets at 37°
gmb( gggtepggm | Is)y%,s% ﬁaurkiﬁRaferaglgbcxﬁe?{ +e§@f§/ce of BsAbSmﬁfo%yt‘@hﬁ@néelﬁrogﬁ{lk guﬁﬁe%xamed
saturated at 1.0 [ #@ﬁﬁﬁ’%ﬁf’ﬁ% C&%‘Aom‘ﬁ%i (é{ﬁé 9f)aéﬂc9\§“flﬁ§ﬁ£ﬂ?ff)&%€§a“d
medi at ed up to 40%nByadd vepanddot ﬂxhcyascsncn‘bﬁ(BBsaamd?elr&nmbmgopmsxﬁ iekpressed as

nonocyt es %‘81 .

nmedi ated up to 40%@%&(%%5%%&%%%8&&8#352%°§ 0 %‘W‘S)stﬁzug% arge %ég‘%ms
when whol e bl d8d wasociatesiwith themsour ce of effector cells (Figure 12).
In the data shown in Flgures 10-12, A77 F(ab')2 vvlththe det er m nant
for Fcl[err]Rl, t he_,ADC of e anti - CD64
M2 F(ab' )[err] vm—ﬁ—ﬂ'—'ilzz?e—det Bt kgr ound
lysis (in the absencel u)detBsAbé efﬂtad:ﬁefsthe b»spmﬁmtk&dwdis%b@’mxm9 in

25 kxlh§h %éa@(éaﬁﬁcer’%@? S Tifa S:iﬁl eﬁg %@g{{%gi %te 1 cLlbelﬁd o bﬁ:gg{tcgﬁéer cellsin

HER2/ neu over - essi n an carc

line), in a wiBle cyltwowmts@r@s@éy For these experimgas, ecll. of mB| b‘ihlch

Bi speci fic Antibodyehtg ?é‘éé‘&?ﬁe H’ER.%@%nE&ée%@t\Qére used. The 520C9 bmdmg determinant
Leukocyte Cytolysis .of -R- be Tar

S Par £o T he. datGrehoRRm e anRaR s P FXBHIOR ?Fg@%ehéﬁf/ Akyl 985 J. Biol.
A7TTXHA25 BsAb. wi tRespireseiddifiessyt: de3-@86).nant for EG--R nediated up to 52%

o etector colls (Bigurs. FibireZhbwsthl HsanliPx GCeDolihd b Bith o 6l pipklor
purified nmonoéyt e§§"&§toéﬁ¢léeﬂ@ﬁf®éﬂ$ép sgmcbmonocytes fnsure éﬁhowpth% i 3dple blood.

?EAb depig?en} I %/ﬁmmmzokwt BeAw/trmh& @Immx%xgﬁyﬁﬁgppm @fcfﬁ@h&l’yté%eb\lusnot &PFcaR-
I gure n ese. e nment s
nhi'bited the | ReEAYRISEBRPGAER: (11 PPDRASTLE G BiinE R ) g Pgiplosica

BsAb) was about 1Q&tels of serum IgA in whole blood, which is sufficient to saturate all the FcaRl

expressed in vivo.
30
Example 2:  Bispecific Antibody A77X520C9 Binds Target Breast Cancer Cells
The BsAb A77X520C9 bound to the target breast tumor cells SKBR-3
derived from a breast tumor (Fig. 4) to the same extent as did the previously described
BsAb MBX210 (Valone et al. 1995 J. Clin. Oncol. 13(9): 2281-2292). Mean
35 fluorescence intensity (MFI) as a measure of binding was found to increase as a function

of BsAb concentration when breast tumor cells were incubated with each of 0.1, 1.0 or
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These resul't’s s‘how that the BsAb A77X520C9 can bi nd both effector and

HER2/ neu- bearing target cells, and can nedi ate target cytolysis by purified

neutrophils and nonocytes, and by thgge effector cells in whole
bl ood. Lynphocytes in whol e bl ood did not bi nd the BsAb. Further,
the BsAb A77XH425 can bind target cells that over express EGF-R and

nedi at ed cyt ol ¥&he/ma "Emefgasn@@pf AT7XR52H Bﬁébéhﬁ&éouﬁd ieftreast wmor target cellamas .
I n whol e bl 00de<ﬁ§ﬂc:ﬂ&§6}/§mat€?ﬁ%h‘4}2@frﬁﬁﬂh dfeReasheot BEX5MDX4f0 (Flo 4) and50%

hr ol hora) 1 Pre e Rt G (Eigh Ak PabfEieE s brghonbEEimt et o1 AGH of e

carci noma | i ney!
carcinoma 10 BhAhsa) was obser ved - Exanple 6. Bispecific Antibody

anti-TAG 7 77 Medi at es I T ring
Tunor Cel | ?XA Fg}ﬁ’& it #‘ﬁwx%%ﬁ(ﬁ@ a g\'/f%ﬁ% o %Sﬁs‘b toé{%’ﬁ&?
preparations apesitétd SEBRyRcdlls is gipwn xmlaganeuim@swpwgds |081Ydhc BsAb and 52@CY
lines derived g8 (o805 | Bt Aimeﬁ(aw@ c&ﬂ?oxtwme tﬁé‘fak@:‘?ﬂ&ast tumor cérﬁlﬁ’f{wsﬂe shBRH

EGF-R To exteng, otentla yse anot her corrp05|t|on W t

a bi ndi ng det ef“rﬁ‘ﬂ‘é\’ﬁ"ﬁ trwitha vmg;yp%c{ G587 c‘ﬂ’érWQ sqyeEal tndependegt b‘;?P‘iCPlféC

coupl i ng antibodlh peepdenions.aad vatipvayinglkentanaanensafidi fieent pAéparalions of ound
in the maj |t}§ R% br east . colon, ovarian and other cancers. A

vari ety of ant| B6di es t hat specifically bind TAG 72 20 are avail abl e,

for exanpl e the nonocl onal antibody produced by hybri doma CC49 (ATCC

HB 9459. Mezesy. tz.al r a0 77 5 i .
CC49 was coupl %’é&rn‘%% f&‘s‘dgt:.itﬁ(é Alilooa0al7 2@?‘ 50Tl K B4R Ibna Cells

17 4 : ge
tumor cells bearing the 'FEEE"‘)"Z“’&II‘PPWQ?@H e%é A8} ispesifie dordhe BEFgrcapign (EGF-R).
beari ng FcaR which is obergrpresstd oaleelvbinesddrivep fiom skinlcakcmdmanadbddyndiRfizAdent

cytotoxiC| r

A77 mAb an |bo§’é‘n§ @?ég‘A%p‘%mBe?é?[he bTé%@eE?chZd}é’%%%{?Hﬁ& g‘g“ 4 mﬁ%rﬁﬁ%‘#
concentration HdetefreingfiforEGFiR and 8‘3’!]%9&“1 wasprgpared b therseme chemical couplings Ab
anti - TAG 72XA7§rdEE&ﬁr€'fa99\7f7Xt59bG§|§1dQéstéde69!mﬁiﬂ{g| 15 thr@etceflb H,g(mrm&nbwt as
BsAbs 7X5%Oé:g for cells bearing HER2/ neu, and A77XH425 for cells
beari ng EGF- R descri in the Figures above. 30

Overal | . Exanples 1-6 der&nnﬂarrtatbéndiyg of A3VXSAIC wiHER/aki-bedrimgriangot ¢dlisee

di 1 erent SOt iERTITEd 3l s BCrRAREGIoh it ELE Qenbor Becifciy

i nventi on. or rre USI@?
lines taken fr@ﬁifﬁrmA??ﬂ‘er‘% cayspsthis moleculg 4¢ be W‘Odé@t] terporealisiwhich,
head and neck 6aéxek;ste§mﬁcarm Piréticr ARc GMicr bigdiAg detbeiinant H425 F{adh). but not A77

variety of - 35FARoPPERTE AR e GruP 2{%’5{‘3"@5&@5 TR S50 B o

mal i gnanci es. ohersxprieselEGRiR.on is significant because target antigen
restricti o%of FcyR— medi at ed ADCC activity of WO 98/ 02463
PCT/ Us97/ 1 Example 4:  Binding of Bispecific Antibody A77X520CS Mediates Effector

Leukocyte Cytolvsis of HER2/neu-bearing Target Cells
Following determination of the ability of A77X520C9 to bind to breast
tumor cells. its ability to bind both to target cells and to specific leukocytes such that

30  cytolysis of the breast tumor cells is effected was determined also. Thus. antibody-
dependent cellular cytolysis (ADCC) mediated by bispecific antibodies (BsAb: also
referred to as bispecific molecules, BSM) of the invention is shown in Figures 7-16 as
percent cytotoxicity or percent lysis.

As shown in Figure 7, cytotoxicity of SKBR-3 cells mediated by

35 A77X520C9 and neutrophil effector cellss (PMN) varied from 6% to 9% at 0.1 pg/ml,
and increased to 20% to 30% at 1.0 ug/ml. Similar data are shown for killing mediated
by effector cells in whole blood in Figure 8. In Figure 9 this cytotocity mediation by



- 47 - PMN has been reported for B cell |ynphoma associ ated antigens
(El[err] sawo9smr4s3et al .. 1996. Bl ood 87, 9: 3803- 3812) PCT/US97/120EX anpl e
7. BsAb Cytolysis Requires Access to Fc[err]R Via the A77 Binding 5

Det er m nant To show tha&_ BsAb- nmedi at ed cytol ysis of
target cells is due to Fc[err] R recoghfiion by the A77 binding
determ nant, BsAb cytolysis was analyzed in the presence of A77
F(ab')2 in Fi guB«%b Rshbwn td b&inhlbird diyaidditionyal ) ofSihe HeaREbimlisg AY7 F(ab')a. but

binding to Fc[errlR f th 7, [,ved bi nding determ nant, then
the addition of"%%“a‘gi@%’ﬁ?&%"}‘ﬂfagbégwfr’fg? 821 body wi th a different
recept or bindi ng det er m ritherapycafisutijects with malispedifibihiltivabent ohemigtlodopgpositiohs
breast tunor cel; s . : : . | : -15
ohow t hat | Baab-LteStly, administered into the cireulatioh #quifeS thas Tncsl Qs Bkt iiale
via the A775derbloedy Ability %?gfuﬁl‘étoé‘rmi%? blopd, im-ga r"@ﬁ\llaée cytolysis, iszhowhdn Figurc
ag ]gi t It on ig A7 78.:ﬁ|€ WB?&:[/@T?NS_ZO@?E{%?_)mtﬁr#S rvﬂerf’fﬁﬂ?%ﬁ%\?mﬁ% eS8 of e&akdﬁd ?&QE{
ef fect or cells Ses | itiop o ol ysi,s i Si r ition
of an anti body TRt c@@ﬁ’é’ﬁ%‘ldﬁgyfect‘“ °§ﬂ§tr at ﬁ%é‘ ?J’FF‘T‘ﬁP 1!?%%3?%}'@21"@@13 typor

| evel of cyt ol y=ilswefd lysaddyy A37X520Chand ahl.8 pgésldtolybis evas approximdtély BSHto
A77XHA25- nmedi at ' u akh AL DLt ed in the
presence 50 [erT /fc’;ﬁ {r'ft"%%?‘Lllﬁ—?ﬁ%llrf'zsﬂ{éfﬁﬁmﬁgfl?l?%&? Jﬁx&hxﬁ% g@%ﬁﬁfﬁggéga\?fgrorf?df M
of M22 F(ab?0)[ eng/ml, these datagiso shoapthaf eytploxinnstivity ehthis/Behh isnad intiibitesronigA.

r2 ggiptz gg ,Z)the FrneRe rels@RENo thaMed A Barfhe @dliveredGor thd2Purik applitRionMGRl: 13

. These dat a ow th BsAbS . A77X520C9 and,
A77XHA25 nedi at e cﬁso‘%tygﬁeg’a&ﬁ% %ﬁ%‘i‘“’é‘éﬁﬂ%m%@sMjﬁéﬁlfﬁa&“%ﬁ cytotoxic
dependent on spdiicfor cells wak axgmiriedt usingBS&shiyt purified effebwa Belisimaiot@es aid PeIN)S.
Further, inhibiji f L] e Rb’s{\
regardl ess of t ﬂla u"‘r’}gﬁég?lotls ﬂlgé g?’% gg%/cg'r%?cz:gﬁtg&%%' ﬁéur%@i ga\Bl:.O &g_/ml of
Stinul ati odSof A7PEIA0CEBsfkbrmpdiatad tupde 37 BeAbrdepandentiisinel HERR4sa positive
f\ﬂt i ]?Old?/ _ SKBR-3 cells by purifiE@ PMIS ?néﬁftroﬁhi%?AP' hfs?fytdigiii[:‘é&'i\)it I %s?‘dbsé”t i gen,
e foll owi ng procedure was sed to.co e err |
det er ni nant of phand 5a ‘%?tﬁ‘ﬁﬂ'sl'péﬁg‘?‘g .°f&5£ﬁ%oﬂgbmﬁt]e#‘8%’a§f‘af &gkgg?%
Ac flﬁlr at Ief Cheni antdiztedi ufod éO%iHsiAcbl-@_mpm lys‘i;};f’:&i(ﬂ&i df:? whes purified nmlac:,\ttexj
Wi sul f o- suc effla : = te
(s- swm%%kgkibés %ﬁ‘&%ﬁ% qﬂ’ﬁ%‘@ﬁ?‘e’z rrﬁ?)%?érgatg i o@%ﬁ”%ﬁf T for
two hours a0 r disaendent lysis effhersamgrtargetpells vhopovholebloadiire ysedrasnt sourepwic by
<F3— %5 Ehr omat gg[éﬁh\\()y caiP.ﬂFigure 12)F(18khe a’;gé ﬁm%i@re%12MZ7 lFmggr»ﬂgwed to
a y incubatjng in the _pregsence.o ner capt ge ani ne..

Si gma, St. Louidsc,tegma“f BV Fgﬁﬁin ’H-ﬁ‘gé‘gé e é’gFgﬁC mty &f@‘éﬂ ﬁs‘&b%”ﬁfgﬁ E\R/Béég&
rg{nﬁv?ﬂ f rS (I\J/E;C FfM22 BabGa 2&itls threatettrogmamp figr. FcFRE déiaiaoEa’Bhet \baskg}rmml lnlb_asiz(itr)x the
Wi e - E r sature foll owed by an
verni ot Jb@él{c@%fﬁlﬁ/%%g%g%&ﬁnéﬁts aggnawmm d

25 Similarly, A77X520C9 BsAb mediated lysis of another HER2/new over-

expressing tumor line, SKOV-3 (ovarian carcinoma line), in a whole blood ADCC assay.

Example 5: Binding of Bispecific Antibody A77X5H425 Mediates Effector
Leukocyte Cytolysis of EGF-R-bearing Target Cells

30 Similar to the data shown for BsAb for the tumor antigen HER2/neu.
A77XH425 BsAb. with the affinity determinant for EGF-R. mediated up to 52% BsAb-
dependent lysis of A431 target tumor cells with purified PMN as effector cells (Figure

13), up to 55% BsAb-dependent lysis with purified monocytes as effector cells (Figure
14), and up 1o 43% BsAb-dependent lysis with the whole blood a source of effector celis

35  (Figure 15). In these experiments A77 F(ab')2, but not M22 F(ab')7. inhibited the
cytotoxic activity. The background lysis (without BsAb) was about 10%.
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?g%sysg%rfz gﬁ‘gﬁBsAb anti-TAG'2 0879 et hted cytolysis of tumor cells to a similar extent as BsAbs
AT77X520C9 for cells bearing HER2/neu, and A77XH425 for cells bearing EGF-R.
shown in the Figures above.
30 Overall. Examples 1-6 demonstrate cytolysis of tumor cells bearing three
different tumor antigens mediated by the bispecific molecules of the invention. These
Examples and other studies performed using cell lines taken from breast tumors. skin
carcinoma, gastric carcinoma, head and neck carcinoma. and ovarian carcinoma. show
that FcaRI-directed BsAb preparations coupled to binding determinants for a variety of
35  tumor antigens can be broadly applicable in a variety of malignancies. This observation

is significant because target antigen restriction of FcyR-mediated ADCC activity of
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via both

tetanus toxoid (TT, Accurate Chemical and Scientific Company. Westbury, NY) was
reacted with sulfo-succidimidyl, 4-(N-maleimidomethyl) cyclohexane-1-carboxylate (s-
SMCC, Pierce. Rockford, IL) at a molar ratio of 20 SMMC: 1 TT for two hours at room
temperature. Free SMCC was removed from TT:SMCC by G-25 chromatography. The
F(ab")2 fragment of mAb, A77, was reduced to Fab' by incubating in the presence of 5
35 mM mercaptoethylamine (MEA, Sigma, St. Louis, MO) for 30 minutes at 30°C. Free
MEA was removed from Fab' by G-25 chromatography. The A77 Fab' was incubated
with the SMCC-treated TT for two hours at room temperature followed by an overnight
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and To demonstrate BsAb mediation of phagocytosis, the following

experiments were performed to determine the extent to which effector cells engulf
SKBR-3 breast tumor cells or cell fragments in the presence of BsAb A77X520C9.

30  These studies tested phagocytosis of SKBR-3 by neutrophils. monocytes. and monocyte-
derived macrophages (MDM). Phagocytosis of tumor cells mediated by FcaR1 has not
been described.

Tumor cells were labeled prior to exposure to leukocytes with lipophilic
red fluorescent dye PKH26. Following incubation of effector cells with target cells for 6

35  hours, effector monocytes and neutrophils purified from whole blood were stained with
FITC-labeled anti-CD14 mAb, and were analyzed by cell sorting. The results are shown
in Figures 18-20. Percent phagocytosis is expressed as FITC-stained effector cells

This Sheet Has Been Replaced

G




fluorescently | abeled by incubation with FITC (Sigma, St. Louis, M) at a
concentrat WM98/02463  of 0.1 ng/m in 0.1 M NaH2P( err]/ Na2HPEHUSA¥$2813 (pH
9.6) for 30 mnutes at 4[err]C 5 Fl uorescent fungal cells washed three
times with PBS (5 x 105) were incubated fﬁ] 30 mnutes at 37[err]C
with 2 x 10[err] isolated neutrophils in tthe presence of 10 [err]g/mn
A77Xant i - Candi da (A77 X [err] Candi da) BsAb; controls were incubated
Wi t hoH Bs Alassociated witl?hfbgipbphbﬁ:}redwlﬁl? AN ahdwit &tE@ui&%’ll&Ip&Gbmieﬂ@ctor cells

FI TC-fl uorescence.intensities o S, 0N, 2cp ow,cyt onet er usi ng

PE- conj ugat gagﬁsﬁi%pﬁ%y{oélg&agﬁngﬁ% RT4SE 8&85 10 75%3@?"6&’)& Ofg”eheéléera gat e

mar ker for meartocyieh bt ssutmptilpivagaested sInsreasing didt bispecifecantibedy tonceytraimi n

Prepar at i ongngfits BYHAdRhob ket RGRREn: FAGRIBE IRALIBSHERSRISE. |

three tines. . Pllagocyt osi s
the most3inportant ef feresytesdifferentiated intomarropheges MM arefaewagdeni ¢ f ungi

such as CanghdliratephagdspREigiol tuifiorsielis (Ely. PR 42 9994 Blood. 87:3813-98%1). Gancer
54: 2649; Schaffner,.

A 86,,,J.,Cin. lnvest,. 78; dth 15
o ooot or Wgferieir A77%52@0 B AR el rhasdetiaR iy MO ke Sheiot Pels
are shown i werc incubatéd with2iye-labeled B BReS eellsen dlie pkgsene afwaryifig conatatratdohs3% +
7.5 % of ne i t | .
particles; tbgr:htgﬁg g’gigenggo%?halgﬁfjggﬂgx%sQ-Qtfnﬂffx-@gg 2%% Fel ffb%&g’ﬁé’&? ?gﬁﬁﬂy §%had
i ngest ed0 f uigywbighaneifiuogescenjaheh ipedesptediildcandithe pthegisidspotedrhL3. Figare 19
tFﬁ [ e][ rIR | B%lg&n§ﬂid§ﬁx€ MDM (pageh s,tﬂutlﬁl, taquraneIsmmBrc_eananab;agman@'f*z aff .
e unga . en a nonstrate ot ogr a ca I N, panel s an
Lo oM 951, ipeBShe oM edan SERP mieire B S BRE B RPes by tnfirBintiee
FI TC- | abel edlubrasgeice patitdrss (pancliBt VoherPilie |AdT&520CY9 BsAb wesatldaptoi the ,mixrure
anel s C an -qj sed to
Pombat 5 mubkhess farget and effector cells, the SEAC bRl lehiyh S HRANCEA BRakSCC
(bacteritd, velsfpanel 5 inwgr right qyadsam}. ddus was epndirmed by anelmpshota dagkadi «
? E_r f atce ﬁndlt@rﬂdxeécﬂls t}l;MEBﬂﬁf%!a'r%d ; }eﬁifsoraltmd D?_QB esntd1Ame »&&@{as df’t%ﬁﬁiithﬁ&gy
() ecnnol o can 1, CO al, antli ol | S| ST al. al hogens
Theh oo mokaHY GaBalEITAR GBS bl aRE Aokl MOM A e R
pat hogeni ¢ Iphsgaeyicals (sHEH) eESKBRA3 cells withaut tlet BoAke (paoelf ) n finwespre ciddiionn
addition to i @gam : - Lat i /
Ef f ect or CJeloﬁ_zd]fHrl /g?lé%l_ Stzig Oyt okﬁpnﬁaééfm%%mghﬁ p%gg%dg_mgrﬁ 5%@?&’? >
Fact or s20  This BsAb-mediated phagpeyjigrastiyity ¥4as alingse eerapletedy,inbibiied ¥ 47 70f SKBR- 3
2 r7 %a(g t2 Ogg mé m(iwzggénel 6)[. Fuﬁﬁfﬁxﬁ)fr%aﬁr{)ﬁctﬁﬂéﬁfhhmp‘lﬁd ATNE@BYF a«Ld %m)@;f E(a}ﬁ’)zG s
S AD, eutr | efglecto cel .S . r,e-1 ncupat e
Chanor R oroRiap eitaaes BiForeRtis Tiasel 4f Sudiceting the nelf Forle SopRitife A7
pr e- i ncubat &dabiix FRaGREE@DY AB3AlY to tasget ningrittceds toFffeetor telfrleaiing ® dckigation of

cyt ot oxi Ci t Y, ASFaYor cE{Ps (MDM). conmparison with the data described in Exanple
4, in which neutrophils wers HOt ﬁ{ge_ I ncubat ed wi t h ¢yt oki nes,

per cent 22yt ot oxi ci ty ABWREPENPWHHAt (the BeAbmasdirietiphagopytic activity was dose
SUBSTI TUTE Kég#ndent and saturd¥ed {BéBAfbenplete loss of tumor cells) at 0.1 pg/m! of the BsAb.
PCT/ US97/ 120]7’5,

i ncubation & ‘PR Hmogkiqmplgiely blpgked this BsAbmedintediphagogytonis, W‘Sng? 0.1
[err] g/ m Bsisture of uncoupled A77 F(ab')2 and 520C9 F(ab')7 had no activity to mediate
phagocytosis.

30 The above-described studies show that, in addition to promoting
extracellular lysis, the FcaRI-directed BsAb mediated potent phagocytic activity. In
particular, when MDM were used as effector cells, nearly 100% of tumor cells were
phagocytosed. 1t is likely that BsAb-mediated both ADCC and phagocytic activities
simultaneously, and entire cells or fragments of lysed cells were phagocytosed by the

35 MDM via FcoRI. These two mechanisms have been shown to occur in concert for Fey
Rl-mediated phagocytosis (Ely, P.er al. 1996, Blood 87:3813-3821). It has been shown
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ol ecylsar éoaﬁfoheﬁs of tiehnaFchikg BraAbWad be ng molbdl@N sintdthey AlUiSonRetdiBinaneut i ¢

BsAb or cific bi.ndin 0Si m ni ter ed and
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Fc[err]R that is different from the site for binding of IgA
(Monteiro et al. 1992, J. Immunol. 148: 1764-1770). WD 98/ 02463
PCT/ US97/ 12%ibiple 10: Pha ocytosis of the fungal pathogen Candida albicans - 53 -

Ex | 13: F
A7$)TE28CQ clerr] Ryjs¥Rdaé ahd A Jggeé\ﬁ nt%l);a ?rgr BSiGoRS of\RE VL SN

Char act er i b@sed o gfreqt ﬁéa&wbé%rtnsdfumw@ PS‘F\‘"?}fa"WSrfNSn fcrobial patipesns| err | RI
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Fi gure 25, Candidbatticms.of padmesoigtyssstwhith casesoiedeterious infections in T-cell
deficient immunocompromised patients.
A bispecific antibody directed against this pathogen was produced from
30  rabbit polyclonal-anti Candida 1gG (Biodesign, Kennebunk, ME). F(ab'); fragments of
this polyclonal IgG were treated with sulfo-SMCC to add maleimide to free amino
groups. This conjugate was reacted with equimolar A77 F(ab'), yielding the A77Xanti-
Candida BsAb, which was purified from the uncoupled fragments by chromatography
on Superdex 200 (Pharmacia, Piscataway, NJ). The A77Xanti-Candida bound effector
35  and target cells consistent with the specificity of the component antibodies.
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30  Example 11: BsAb-Mediated Cytolysis With Effector Cells Treated With Cvtokines
and Growth Factors

Figure 22 shows percent cytotoxicity of SKBR-3 breast tumor target
cells, as a function of concentration of A77X520C9 BsAb, by neutrophil effector cells
pre-incubated with G-CSF (Panel A) or both G-CSF and IFN-y (Panel B). Neutrophils

35  were pre-incubated with these factors overnight at 37° prior to the cytotoxicity assay. In
comparison with the data described in Example 4, in which neutrophils were not pre-
incubated with cytokines, percent cytotoxicity was here found to be enhanced by pre-
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Exanmpl e 14. C oning and Sequencing A77 Vari abl e Regi on Genes
A77 RNA vWag) dalesipdr ed from A77 FcaR specific antibody produgamguss7ifors
hybri doma cells, and 33 [err]g of total RNA was obtai ned from approxi mately

4 x 10[err] AT77 cells using the RNAeasy Total RNA kit (Q agen).
RT- PCR was then done on 200 ng of -52he total RNA preparation using
the GeneAnp[err] Thernostable rTth Reverse Transcri pt ase RNA PCR kit

5" - ComAGTT IR SR ARUET I pelt s B, P guch upo o B 7Y B

aci ds 115- réntayftharhE0%nof tumeoriaglls wet’ﬂe@@yxﬁchléy iyse;mo:Ummd to lagsthan 10% seen

H ndl Il si GK2E, %ﬁgﬁ! C%?é‘qﬁ g}%ﬁ,} SEQ ID
NO 2 (enctélgltn gb m no gjéé\)tlds 11 118g the erl ne @- |n constant

domai n and canmawélw PPRFOKimately 24% to 32% in Figure 7 in ﬁé W%Bhw; 80N vier e
anplified by PCR usirg &ﬂaescSM B{el ERIG of%%-xreai:@rwfewctr hao%h@ﬁé‘%ﬁﬁ%b@

consensus (EHELALE A B3 Ay D el it BB bingisgt | des and

a Bandeterpirtas) fcaﬁdaMBAm{MMlng determinant for EGF-R. As described above,
GACTGEATCOGAGATECH @W@%e@g@g@omwﬁo&gpsp&re,geazé skindfligo aci ds

-4 to - epti de and oNe nuri

donai ns andng nB‘é?ﬁlﬂ bfret}lmmr Rellss p b Brab A7 XHAES comprisesasother i ons of

tﬂﬁcl igg gdigembodxmemMﬁ‘fﬁhlil@ebm&%nﬁfosﬁlléh|fbr fréhhnB® F'bkeasi ﬁd%tﬂ&ﬂuxﬁﬂrsp As74 of
e

ol a Tozer Beverly,
" SREwn'n Figuss 23, imirented monoRyIES et L IPRIaBA S LeeasT delled ol g
W zard PCR d?tcﬁquuty m@@iated(3r ATEGHY2S BsAheal Bsbo:optifitalonsofd. 5 aglminmdd by

t he di deox 6 I, [

the d encey 9&&&%% BsAb a%qxg@ra swugmr%% mﬁdﬁmkv\% Naag 1%
sequenced t‘tﬁ’ﬂbB@‘éﬁaﬁFddBﬁ%@ﬁléﬁéné StheIE dreated mpnogytge 3ad grogier ghan 40% ag}-. e
shown 18 Fig@m] a,m(lsm tr&tmnoﬁbcﬁm 28 (SEQ ID NO 7). The predicted am no

? glr dVSKeggencgﬁ da{/a f A {1 r{b%ﬁegesults del(nons(?rat that cacg of ?hedtwo% %Egeglaa[x)‘azl}looris. 8)

SUBSTI| TUTE AREES20CY and A7W@Z§’ bidvlas breast tumor cells or skin carcinoma cells,

PCT/ US97/ 1243 tively. and ed;atec tolysis of the cancer cell b hi
These sequen%y% Wey us t y|n re n e N r?glrlltlmzp dls,g\‘%x%megf err] R-

OO0
bi ndi ng det”?é‘t“?ﬁ“hé 1ong dream’aegths% f‘ectqmg ﬁ{’mqaﬁaath%ss. ngl e- chain

BsAbs. 2bor engi neering determnants with greater affinity using

reconmbi nant Expi0ds, TR ATPEELR Binding Sitslis/ D fesreftFre@VEa08f FAJFe FdrGisdr ugs
using rational drug dQshedlii d for additional 5 applications descri bed
In the instant invention.

In design of a therapeutic BsAb directed to FcaRI. optimal functionality

as a therapeutic agent in subjects would be achieved if binding of this entity were

25  independent of competition with endogenous molecular species, such as the natural
ligand IgA. Thus a therapeutic BsAb or multispecific binding composition could be
administered, and not be blocked or inhibited. or not be substantially blocked or
inhibited, by endogenous IgA.

Figure 24 shows that A77 antibody bound to the full extent to effector

30  cells in the presence of IgA at 200 pg/ml, compared to control binding in the absence of
IgA. Mean fluorescence intensity was unaffected by the presence of IgA. These results
demonstrate that A77 mAb specifically binds an epitope on FcaRI that is different from
the site for binding of 1gA (Monteiro et al. 1992, J. Immunol. 148: 1764-1770).



Equi val ent s Those skilled in the art will recognize, or
be able to @gsFedaésn usi ng no nore than routine experi neptgtusoNizei@ny
equi valents to the specific enbodi nents of the 10 invention described
herein. Such equivalents are intended to be enconpassed by the

foll ow ng cl ai ns. The- 8bntents of all patents and
publications referred to herein are hereby I ncorporated by reference.
WO 98/ 02463  Exgmple 13: FcaRI Modulation by A77. and Absence of Modulauonl? G{VA%%"&@Q 13
-56- nd A77 F(ab' )_, SEQUENCE LI STI'NG

GENERAL | NFORMATI ON: 2 APPLI CANT; (A) NANE
MEDAREX, | NC. Character(zsylorsvf&xzrffe%efsidptm@fzﬂﬂ7131\813 toRells oBEMORD2
(©Q aTY: AN ldm v achieved by studiels P V@TATrEoduIW @Ea%ﬁs\é in receptor number)
(E) COUNTRY: F) POSTAL

(G TELEP ) “ctR1 from the cell sur(qgj: Wias 6% weg funcnon ofo c(’f’ﬁ““ﬂ"ﬁl Ef @3_17
| NVENTI ON: THERBPEUTI C MULTI SPECI FI C COMPOUNDS

R % S A B o I

ADDRESSEE: L Abhtatrai@eeA Hifor 18 m 37°C caused modulatj@®) atJOREAGEra6G /Sl avidch
Street, Suitgen}fd aplateau at 55% t% 608401 &‘JnTXl Dg%?t%e? Bf e@eptors in the aSse ée[af ATHTE

Massachuset t s
02109- 183 at 1.0t0 10 pg(pr l@@g&ﬁ%ﬁm ﬂBL masegytes with annbod) 52 0C9 whxch
has the same isotype as A77 and which specifically binds the HER2/neu receptor that is

not expressed on monocytes, had no effect on monocyte modulation of FcaR. Thus the
A77 mAb functional determinant is capable of causing internalization and modulation of
FcaR from the surface. Further, ability of the BsAb to bind HER2/new by virtue of a

15  binding determinant derived from 520C9 is independent of the FcaRI binding
determinant. This result shows that down modulation of FcaR is achieved by incubation
of cells bearing this receptor with antibody A77. Such modulation can be used for
regulation of autoimmune disorders.

These findings are confirmed and contrasted with data for the BsAb

20 A77X520C9, as well as A77 F(ab'), which show no down modulation of FcaRl in
monocytes, and little in PMN compared to that of A77. The modulation of FcaRI
expression upon BsAb or A77 mAb binding to monocytes or PMN was examined by
flow cytometry. Figure 26 shows that 1 and 10 pg/ml whole A77 mAb induced about
40%-50% reduction of FcaRI on PMN and monocytes after overnight incubation at 379

25  C. This modulation activity did not require cross-linking of the bound A77 by an anti-
murine antibody. However, 1 and 10 pg/ml of A77X520C9 BsAb or A77 F(ab')>
induced minimum or no modulation of FcaRI under the similar conditions, indicating
that the Fc region of the A77 mAb may be required to down modulate FcaRI expression.

From the data of Figure 26 showing modulation by A77 mAb but not by

30  BsAbor A77 F(ab')s. it can be concluded that BsAb binding to monocytes and PMN
does not lead to cross-linking and subsequent down modulation of FcaRl in the absence
of target antigen or cells. Therefore, the FcaRI-directed BsAb can be used to “arm” the
effector cells in a subject or a patient, without activation by receptor cross-linking. thus
avoiding undesired systemic side effects. Such effector cells armed with multispecific

35 antibodies of the invention can be activated locally only upon cross-linking of FcaRI by
binding a target antigen, for example, an antigen on a tumor cell or on a pathogen.
Similar arming of monocytes by FcyRI-directed BsAb has been shown (Valone. F.H.et



30 (A MEDI U :']j\"l"s': Eloppy.-disk (B) COVWPUTER:

| BM PC conpatibl e RIS SHEETHASPEEENT| NG SYSTEM PC-

(D) SG:T\)&BBW%@SEH TEXT |35 REPLACYD) CURRENT APPLI CATI oﬁA‘%@’R%E'

(A) APPLI CATI ON NUMBER: PCTTUSYT? (B) FILING DATE: 10 JULY
1997 (C) CLASSI FI CATI ON: ‘é (vii) PRI OR APPLI CATI ON
DATA: (A) APPLI CATI ON NUMBER US 08/ 678, 194 _
(B) FILING DATE: 11 JULY 1996 (viii) ATTORNEY/ AGENT | NFORMATI ON: 45

(A) NAVE: RENOBSARDIin) SKE0IE]3:2281-2292), however, ()F G BATRATB OAb AhBER

38, 872 T, }
(ix) TEL EC&‘fﬂvﬁl\ﬁ‘o&TPﬁﬁef’%&%ﬁ% e SlGSPUPRT el i knsagc the
(617) 227- 7XHON effector population in viyg) (ReppeR gxal. (917 38495, Weber. J( Dy

| NFORVATI ONI 633, PG 10PAN00. 15:333. (Abstr.)  FeaRIQUiBtA24 65 descnbed here could
PCT/ US97/ 12013

(i) SEQENERSRBAARREIPERFISAuERas monocytes, PMN and mmpéméwtw s&tgbmsa. rs
(B) TYPE mputteainzeracind without down-modulat{dd) of ShERAIgRRIONEGStorsinnge deukbeytes.
(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: DNA (i x)
FEATURE:

Example 14: Cloning and Sequencing A77 Variable Region Genes
A77 RNA was prepared from A77 FeaR specific antibody producing
10 hybridoma cells. and 33 pg of total RNA was obtained from approximately 4 x 107 A77
cells using the RNAeasy Total RNA kit (Qiagen). RT-PCR was then done on 200 ng of
the total RNA preparation using the GeneAmp Thermostable r7th Reverse Transcriptase
RNA PCR kit (Perkin Elmer). Ig V region cDNAs were made using primers CG1FOR.
5'-GGAAGCTTAGACAGATGGGGGTGTCGTTTTG, SEQ ID NO: 1 (encoding amino
15 acids 115-122 of the murine 1gG1 heavy chain CH1 domain and a HindIII site) and
CK2FOR,5'-GGAAGCTTGAAGATGGATACAGTTGGTGCAGC, SEQID NO: 2

{encoding amino acids 111-118 of the murine x light chain constant domain and a
HindlIl site).

The Vy and V. ¢cDNAs were amplified by PCR using the cDNA primers
20  along with SHIBACKBAM, §'-
GACTGGATCCATGGRATGGAGCTGGRTCWTBHTCTT. SEQ ID NO: 3 (encoding
a consensus sequence of amino acids -20 to -12 of some Vyy signal peptides and a
BamHI site) and VKIBACKBAM. 5'-
GACTGGATCCGACATTCAGCTGACCCAGTCTCCA, SEQ ID NO: 4 (encoding
25  amino acids -4 to -1 of the signal peptide and residues 1 to 4 of some murine V.
domains and a BamHI site). The single-letter code for combinations of nucleotides,
known to those of skill in the art, is given on p.174 of the 1996-1997 New England
Biolabs catalog (32 Tozer Rd., Beverly. MA).
Amplified Vi and V. DNA were purified using Wizard PCR Prep kit
30 (Promega), cloned into pUC19, and sequenced by the dideoxy mcthod. DNA
sequencing was carried out by National Biosciences. Inc. At least 5 pUC19 clones of
each V. and Vi were sequenced to obtain consensus sequences of these genes. which
are shown in Figs. 27 (SEQ ID NO: 5) and 28 (SEQ ID NO: 7). The predicted amino
acid sequences are shown in Figs. 27 (SEQ ID NO: 6) and 28 (SEQ ID NO: 8) for V¢
35  and Vy respectively.
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10 (A) NAMVE/ KEY: miscfeature (B) LOCATION: 1..31

(D) OTHER | MrsbediésON: / note= "PCR primer” 15 (xi) SEUEKSE?/12013
DESCRI PTION: SEQ I D NG 1: GGAAGCTTAG ACAGATGGEG GIGICGITTT G

31 (2) I NFORMATION FOR SEQ I D NO 2: 20 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH5532 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 25

(D) TOPGLOGY: [inear T %f w&;: %QéJIDEIaTYEé%Dm%m humanized A ¥} E% oR-

FEATURE: 30 eat

LOCATI ON: 1. .HRding determinants. to pr@@ce@n@chmmﬂxwd/wlgehmpaa g4 fger "
35 (xi) SEQU N B REA RIS mbindei¥dhodE For modelin
AGATGGATAC ACTRSEFA U&QM x%re iRit)sidg recombin ) g
| NFORMVATI ON FrdisEo depelqpmimelig drugs using ratipna] dmwea@m@'@%‘éﬂ Cs:

(A) LENGTH %gh@&ﬁ)xﬁfﬁeﬁélbed in the instant inventiBh. TYPE: nucl eic acid

b4

(C STRANDEDN singl e (D) TOPOLOGY: i near (i)
MOLECULE TYPE: DNA 50 (vi) FEATURE: (A) NAME/ KEY:
msc_ feature (B) LOCATIEgkivalents36 ' (D) OTHER

| NFORMATI O\ / note= PC?hereis'lm[éa in B art will \(e\ébéﬂlzf%ﬁgygﬁe to ascertain using no

more than routine experimentation, many equivalents to the specific embodiments of the
10 invention described herein. Such equivalents are intended to be encompassed by the

following claims.
The contents of all patents and publications referred to herein are hereby

incorporated by refercnce.



WD 98/ 02463 PCT/ US97/ 12013

- 58- A) NAME/ KEY: m sc feature B
LOCATI O\ WPEP8%a463 A (D) OTHER | NFORMATI ON: / not e‘ECT@g?)é‘zWor G
5 (viii) FEATURE: (A) NAME/ KEY: msc_feature
(B) LOCATION: 29 (D) OTHER | NFORVATION: /note= "Wis A or
™, 10 (i x) FEATURE: (A) NAME/ KEY: m sc feature

B) LOCATI ON:. 31 (D) TION: /note= "Bis Cor G
f)r)T" 15 (x) FEATURE: S%HE&LJ lIEI'II:%%}@I\IAI\/E/ KEY: m scfeature
(B) LOCATION: 32 (D) OTHER | NFORMATION: /note= "His Aor C
or T" 20 {1) generaf Xnrome@¥ENCE DESCRI PTION: SEQ | D NG 3: GACTGGATCC
ATGGRATSGA GCTGGRTCWE BHTCTT 36 25 (2)
| NFORVATI ON FOR iPEd1Rchies 4 (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH:. 34 base(jy)aNsnMe: MEDAREX, INC. (B) TYPE: nucleic acid 30
(C) STRANDEDNESS: siBYQK®REET: 1545 ROUTE 22 (HASTTQPOLCEDA shbbnear

(ii) MOLECULE TYPE: (DNAITB5 ANNANDALE X) FEATURE: (A
NAVE/ KEY: ni scfeat uf® STATE: NEW JERSEY (B) LOCATION: 1..34

(D) OTHER | NFORVATI (BN: CPRBRE= 'USCR pri mer "
(F) POSTAL CODE: 08801-0992

(G} TELEPHONE:

{(H) TELEFAX:
15
{ii) TITLE OF INVENTION: THERAPEUTIC MULTISPECIFIC COMPOUNDS
COMPRISED OF ANTI-FCu RECEPTOR ANTIBODIES
{iii) NUMBER OF SEQUENCES: 8
20

(iv)}) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: LAHIVE & COCKFIELD, LLP
(B} STREET: 60 State Street, Suite 510
(C}) CITY: Boston
25 (D) STATE: Massachusetts
(E} COUNTRY: US
(F) 2IP: 02109-1875

(v} COMPUTER READABLE FORM:
30 (A) MEDIUM TYPE: Floppy disk
{B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTWARE: ASCII TEXT

35 {(vi) CURRENT APPLICATION DATA:
{A} APPLICATION NUMBER: PCT/US97/
(B} FILING DATE: 10 JULY 1997
{C} CLASSIFICATION:

40 {vii) PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: US 08/678,194
(B) FILING DATE: 11 JULY 1996

(viii) ATTORNEY/AGENT INFORMATION:
45 (A) NAME: REMILLARD, JANE E.
(B) REGISTRATION NUMBER: 38,872
(C) REFERENCE/DOCKET NUMBER: MXI-064CPPC

{ix) TELECOMMUNICATION INFORMATION:
50 (A) TELEPHONE: (617)227-7400
(B) TELEFAX: (617)227-5941

{2) INFORMATION FOR SEQ ID NO:1:
55



40 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 4: GACTGGATCC

GACATTCACCWA23E6GTC TCCA PLT/UNS7/12002)

| NFORVATI ON FOR SEQ I D NG 5: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 336 base pairs (B) TYPE: nucleic acid 50

(C) STRANDEDNESS: single -fby TOPOLOGY: i near

(ii) MOLECULE TYPE: cDNA 55 WD 98/ 02463

PCT/ US97/ 12013 (i) SEQUENCE CHARACTERISTICS: 59 -

(i x) FEATURE <A) LENGTH: A PIRVEPREY  CDS (B) LOCATI ON:
1..336 YSE CDES&:N PTION: SEQ I D NO 5: GAC ATT
CAG CTG CX: CAG T(Tr $IGSTREATT ACC ATT GGA 48 Asp
Ile Gn Ceu Thr )TBF%Lcifé'ull'TﬁafeuSerIIeThrIIeGle 1

5 : 15 CAA CCA GCC TCC ATC TCT
TGC AAG TCA AGT(B&GM%U&FFCHH;A B acr 96 Gn Pro Ala Ser Ile
Ser Cys Lys Ser 38" g fme¢’ Leu Leu Asp Ser 20

25 10 (S0 NARE /KEY : rﬁg@ EGAAAG ACA TAT TTG AAT TGG TTG TTA CAG
AGG CCA GGEC CAG TCT () nocAfrbn: AAsp Ay Lys Thr Tyr Leu Asn Trp Leu Leu

An Arg Pro Gy G n $6f oTHER INFORMATION35/note— "BPCR primerm 40
45 20 CCA ACG CGC CTA ATC TAT CTG GIG TCT AAA CTG GAC TCT GGA GIC ccTtr

192 Pro Thr Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser @y Val Pro
15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:
GGAAGCTTAG ACAGATGGGG GTGTCGTTTT G 31

(2} INFORMATION FOR SEQ ID NO:2:

20
(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 32 base pairs
(B) TYPE: nucleic acid
: {C} STRANDEDNESS: single
25 _ (D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(ix) FEATURE:
30 (A) NAME/KEY: misc_feature
{B) LOCATICN: 1..32
(D) OTHER INFORMATION: /note= "PCR primer"

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
GGAAGCTTGA AGATGGATAC AGTTGGTGCA GC 32

{2) INFORMATION FOR SEQ ID NO:3:
40
(i} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 36 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
45 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
50 {vi) FEATURE:
{A} NAME/KEY: misc_feature
(B) LOCATION: 1..36

(D) OTHER INFORMATION: /note= "PCR primer”

55 (vii) FEATURE:



50 55 60 GAC AGG TTC ACT GGC AGT
GGA TCA GGG ACA GAT TTC ACA CTG AAA ATC 240 25 Asp ‘ Thr Ay
Ser Ay g’é}98@2§6}rhr Asp Phe Thr Leu Lys lle 65 Pémmﬂ)ﬁm 70
75 80 AGC AGA GIG GAG CCT GAG GAT TTG GGA ATT TAT
TAT TGC TGG CAA GGT 288 Sersgrg Val GQu Ala Gu Asp Leu Ay lle
Tyr Tyr Cys Trp A n dy 30 85 90
95 GCA CAT TT1 %E%QA@QTEQ GGAGGCACCAAGCTGGAAATCAAA
336 Ala His Phg)ﬂkQA y Ay Gy Thr Lys Leu Qu Ille Lys
100 Ofreer INFORMATION /notllo'-é”@s A or gk2) | NFORVATI ON FOR
SEQ | D NO 6: SEQUENCE CHARACTERI STICS: 40
(A LENGWH:(xlziﬁmmn@maplds (B) TYPE: am no acid
(D) TOPOLOGY: |ineamn) NaME/KEY: misd ifeatidal ECULE TYPE: peptide 45
WO 98/ 02463 (B) LOCATION: 29 PCT/ US97/ 12013
-60 - (t»} ) OTSERUINKCRIESER| ABicen: "vCES) 4 BDrND; 6: Asp Ile dn
Leu Thr G@n Ser Pro Leu Thr Leu Ser Ile Thr Ile Ay 1 '
5 10 {iz) FEATYRE: 15 5 Adn Pro Ala Ser lle Ser
Q/s Lys Ser Ser d HASe‘fAMEé’EFYLeﬂl%-ﬁeS%‘FE 20

(B) JPCATION: M}P y Lys Thr Tyr Leu Asn Trp Leu Leu Gn
Arg Pro Gy Gn SerPi(PTHER INFOR 'rxgg /dote= "B iS5 C or G,Qf T
45 15 Pro TQ{ @&g_é§y Ile Tyr Leu Val Ser Lys Leu Asp Ser Gy Val Pro

50 AME/KEY: misc_feature 60

(B} LOCATION: 32
{D) OTEHER INFORMATION: /note= "H is A or C or T

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
GACTGGATCC ATGGRATGGA GCTGGRTCWT BHTCTT 36
25 {2) INFORMATION FOR SEQ ID NO:4:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 base pairs
{B) TYPE: nucleic acid
30 (C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

35 {ix) FEATURE:
{A) NAME/KEY: misc_feature
{B) LOCATION: 1..34
{D}) OTHER INFORMATION: /note= "PCR primer"

40
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:
GACTGGATCC GACATTCAGC TGACCCAGTC TCCA 34
45 {2) INFORMATION FOR SEQ ID NO:S:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 336 base pairs
(B) TYPE: nucleic acid
50 (C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

55



15 Asp Arg Phe Thr Gy Ser Sly Ser Gy Thr Asp Phe Thr Leu Lys Ile
65 WO 98/02463 70 75 nggsgmzon Ser

Arg Val Qu Ala Qu Asp Leu Ay Ile Tyr Tyr Cys Trp An Gy

85 90 ?g 20 Ala Hs Phe Pro A n Thr
Phe Gy Gy Ay Thr Lys Leu Gu Ile Lys "°7° 100

105 110 25 (2) | NFORVATION FOR SEQ I D NO 7:

(i) SEQUENCE CHARACTEAIRE CS: (A) LENGTH: 426 base pairs

(B) TYPE: nucleic acfy JPUE/KEY: CDS () STRANDEDNESS: single

(D) TOPOLOGY: i near ‘B’ Renrron. (}i?3ROLECULE TYPE: cDNA 35 (i x)
FEATURE: 4 (A NAI\/E/ KEY: CDS (B) LOCATI ON:
]F-’CTleJgQW 12013 ()yJXS) 8§61%%§3DESCRIPTION: SEQ ID NO:5: - 61 -

(i) SEQUENGE DESCRAE TdLNAcSER: | RNGed  cre act AEGERATT EacAS TG GTC T

ATC TTC CTC A} Gr1kCo1 S AEr @A §dpro Leu ThATeu ser Mol ﬁryxﬂ;r @1ger Trp Val
Ile IleiBhe Leu Leu Ser AysThr Ala Gy 5 19

10 15 GCC CAC TCT GAG ATC CAG CTG CAG CAG ACT GGA
CCT GAG CTGdERG&AGCe Tec ATC 96T Tec AAbLardd acSemcGac bire @WancdrercE n A g6 Thr
Ay Pro dudieurMalrldyser Ile Ser Cys Lys Ser S&f) Gin Ser Leu Leu Asp S2b

30 10 CCT GGG GCT 2PCA GIG AAG ATA BEBC TGC AAG GCT TG® GGI' TAT TCA TTC
144 15Pro Ay Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser Phe
35 GAT GGA AAQ(RCA TAT TTG AAT TGG TTGATTA CAG AGG CCA GGC CAG TCT 144
Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45
20 CCA ACG CGC CTA ATC TAT CTG GTG TCT AAA CTG GAC TCT GGA GTC CCT 182
Pro Thr Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60
GAC AGG TTC ACT GGC AGT GGA TCA GGG ACA GAT TTC ACA CTG AAA ATC 240
25 Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
AGC AGA GTG GAG GCT GAG GAT TTG GGA ATT TAT TAT TGC TGG CAA GGT 288
Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Trp Gln Gly
30 85 90 95
GCA CAT TTT CCT CAG ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA 33¢
Ala His Phe Pro Gln Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
35

(2) INFORMATION FOR SEQ ID NO:6:

(i} SEQUENCE CHARACTERISTICS:
40 (A) LENGTH: 112 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



15 ACT GAC TAC ATC ATA TTT TGG GIG AAG CAG AGC CAT GGA AAG AGC CTT

192 Tyr Ile Ile Phe Trp Val Lys G n Ser H's Le

50 Wbntbs 55 60 GAG Teeqiméikr ATT
AAT CCT TAC TAT GGI' AGT ACT AGC TAC AAT 240 20 Gu Trp Thr Ay Asn
Ile Asn Pro Tyr Tyr Ay Ser Thr Ser Tyrg@sn 65 70
75 80 CTG AAG TTC AAG GGC AAG GCC ACA TTG ACT GTA:
GAC AAA TCT  TCC,APCspouence D%§§RIPT10N lse tyxobPhe Lys Gy Lys Ala Thr Leu
Thr Val Asp Lys Ser Ser Ser 85 90
95 A QXE_CGIAQ.AT&%CH& ARE AT TR GeAGlerTCTe Ghe EACGIET GCA GIC
336 Thn Ala Tyr Met €9 n Leu Asn Ser i1eu Thr Ser Qu Asp Ser Al a Va

100 5 105 110 30 TAT TAC TGI GTA AGA
GGA GIT TALNTAL> FAE GBETINGFeAGYSTALs GRE S83GCGln Ser L884eu Asp Bgek Tyr Cys Val
Arg Gy Val Tyr Tyr Bx Ay Ser Ser Ty Au A a 30 115

120 125 35 TTT CCT TAC TGG GGC CAA GGG ACT CTG GIC ACT
GIC TCT G&%p Gly Lys Thr Tyr LgagAsn TrpHgn Pey GIprirgy ﬁrGC’;IYGF#\ @ey Thr Leu Val
Thr vdl® Ser Ala 35 130 40 135 140 40
(2) | NFORMATI ON FOR SEQ_ | D NO 8: %J

CHARACTERI &) € Arg Leu 11T e val So¢ PYGPE: 4§e’é ¥oVakitge

(B) TYPE: anind acid 45 23 (D) ToPA oGY: i near

£, A Bty oy SR R

?oa H s SeéexGlAug ha€ @imL&m@ RsA1au Thry ﬁé’ u%on@ @yge&pvain ls‘i§ 55

20
Ala His Phe Pro Gln Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
25 (2) INFORMATION FOR SEQ ID NO:7:

{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 426 base pairs
(B) TYPE: nucleic acid
30 {C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

35
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 1..426



WD 98/ 02463 PCT/ US97/ 12013

-62- Wi 98/6da93 Al a2 Ser Val Lys Ile Ser Cys Lys Al a Ser GPCTS7/883 Phe
35 40 45 5 Thr Asp Tyr Ile Ile Phe
Trp Val Lys A n Ser Hs Ay Lys Ser Leu 50 55
60 GQu Trp Thr Ay Asn Ile Asn Pro 9¢i-Tyr Ay Ser Thr Ser Tyr Asn
65 70 75 80 10

Leu Lys Phe Lys Gky) lsgeuidMax Diwcrierzolhr safmlipAse:1:ys Ser Ser Ser

85 90 95 Thr Ala Tyr Met @ n Leu
Asn Ser Leu Tiwc 8er TASUAGKS FGSEITCARTr WXL T/ CTC CTG TCA GGA AGODGCA GGA 48
105 Met Gly Trpl@er Trp VAaLyFleélyie B Vaiz eugs€Y ElVarhiTwlaTgyy Tyr Gy
Ser Ser Tyr AW Al a 5 115 120 15

125 20 Phe Pro Tyr TTE dy Thr Leu Val Thr Val Ser Al a

130 GCC CAC T G AT CAG CTG ‘CAG CAG|AGT GGA CCT GAG CTQ RIS RPFCPPC 96
63 AlanHis 51"'§ E}‘hllﬁﬁocll”sl‘e“ Gln Gln Thr Gly Rre)Glnetey Vélpi¥fdi ng
nDIecuqugconpr|S|ng a f1% st blndlng det €’ nant whi ch 30 binds to an
Fclerr] cep Wi, t hgu I I Seco d

I IRITR S s dtanls S e (el
The blspeC|f|c‘b ecul 8§ere|n thqsblndlnr of the

first binding determ nant to Fc[err] receptor is not blocked by human

i mrunogl i3l N Aer Gac TAC ATC ATA TTT TGG GTG AAG CAG AGC CAT GGA AAG AGC CTT 192
Thx Asp Tyr Ile Ile Phe Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

GAG TGG ACT GGA AAT ATT AAT CCT TAC TAT GGT AGT ACT AGC TAC AAT 2490
20  Glu Trp Thr Gly Asn Ile Asn Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn
65 70 75 80

CTG AAG TTC AAG GGT AAG GCC ACA TTG ACT GTA GAC AAA TCT TCC AGC 288
Leu Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
25 85 90 95

ACA GCC TAC ATG CAG CTC AAC AGT CTG ACA TCT GAG GAC TCT GCA GTC 336
Thr Ala Tyr Met Gln Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
30
TAT TAC TGT GTA AGA GGA GTT TAT TAC TAC GGT AGT AGC TAC GAG GCG 384
Tyr Tyr Cys Val Arg Gly Val Tyr Tyr Tyr Gly Ser Ser Tyr Glu Ala
115 120 125

35 TTT CCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA 426
Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
- 130 135 140

40 (2) INFORMATION FOR SEQ ID NO:8:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 142 amino acids
(B} TYPE: amino acid
45 {D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
50
Met Gly Trp Ser Trp Val Ile Ile Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Ala His Ser Glu Ile Gln Leu Gln Gln Thr Gly Pro Glu Leu Val Lys
53 20 25 30



10 3. The bispecific binding nolecule of claim1, wherein the

t ar get a cancer cell antigen. 4, The

bi speci fl é gﬁﬂﬁ%ng nol ecul e of claim 3, wherein the cancer cesgw12013
antigen is selected fromthe group consisting of cancers of the breast,
ovary, testis, lung, 15 colon, rectym. pancreas, liver, central nervous
system head and neck, ki dney, bone. bl ood and | ynphatic system

5. The bISpeCIfIC bi ndi ng nol ecul e of claim 1, wherein the
target angiges &a ser vadly 1 dE, HIR3%6 ARk NI QM appAt hogen or
pat hogen-1 nf ect egcel | . o e 43i speci fic binding

nol ecul e of claim 3, mhereln t he cancer cell antigen is a nenber of
the hymantGGaspike te£anbobhd &0bl¥al Lys Gin sdr His Gly Lys Sefhgeddi specific

bi ndi ng nol ecybe of claim6, wherein the cancerggell 25 antigen is an EGF
receptor. 8. The bi specific binding nolecule of claimbé,
wherei n t&m: capCBir GEY |Asn Ile AantPmgemyt STykER Y /seeurhr s&0 Tyrsn

The bi specéfic binding nol esul e of claim®6, Wherein the cancex cel

antigkh is selected fromthe group consisting of HER-3 and HER-4.

10. Leu LyFhehehLypdBifbxs BradiglrplBeuVel éspPclysi Ae6,SevhE%ein t he
cancer cell antigé@d is a heterodi né®i c receptor conﬁﬁlsed of at | east

one HER subunit. 35 SUBSTI TUTE
PAGE Thr Ala Tyr Met Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val

15 100 105 110

Tyxr Tyr Cys Val Arg Gly Val Tyr Tyr Tyr Gly Ser Ser Tyr Glu Ala
115 120 125

20  Pne Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
130 135 140



11. The bi specific bindi ng nol gm f: 8—-——wher ein the
cancer cel kyo9go2463 antigen is selected f Sté% ?LB@% sPCm{Ise1/12013
car ci noenbryoni c antigen, gastrin rel edsRAC pti def receptor

antigen, and nucine tunor antigen TAG 72. The

bi specific nolecule of claim1, wherein a63+east one of said binding
determ nants is an antibody or an anti body fragne The

bi specific dj.ng, mol ecul e of claim 12, wherei n wm"“”' H,Hiul{ﬁgmntl body
fragment i s%&é—gpﬁb&s fragment. 10 i specific
bi ndi ng nol ecul e of claim 12, wherein the anti body fragnent is

sel ected f I’Of’n t he gr ouR b?&@a'f%fklirgﬂn%ﬁm?&ué bomﬁqgn alﬁ(rﬁtb‘ﬁ(ﬁn B¥terAiddnS| ngI e

chain Fv.

ecl f hi n g nolecule € rising

bi ndi ng det ewhﬁchémdsml’@ﬁ receptor apd A gecong bawmé e‘FE&@ﬁ{ﬂo‘w kﬁbtbms{rsgms&r ﬁ@rc

bl ocked By |@ﬂ¥ngghggylln A and a bi nding determ nant for a target

sel ected fromthe group consisting of a cancer cell antigen and an
antigen froma pat hogen. 20 16. The bi specific binding nol ecule

of claim15,2wherein tTie bispesifiu binding moleculevbf elhinbil retberaim the pind:ir}g ofgbept or -
| s humani zedg o binding de g]ezmmant to Fea recégf% 19515998&1&&&%%%1?8%1‘@9# ot alﬁf)f or

claim 16, wherern umani et erm nant
portion of the nucleotide sequences encoding the Fv 25 bi ndi ng

det erm ngnt s3.of anti bogye l@i?%:c‘ilﬁ% Binginythdlediloosclain® M whérefn tﬁH K gdidantipidsl D
NG 5), and Figure 13 é SE§Il NO 7), respectively. The
bi speci fic b HIFCHES &tfle of claim 16, wherein the humanl zed

determinant is derived fromall or a portion of the am no acid residue

sequences ofthe 30 Higfs€%t%gb1q3fn§rrﬁq%gﬁ%& §§ chntﬁl@t WHB‘QM\ theé Zal?éﬁr %&fj VH

regi ons shown in Figure g
NO. 8), respeattigerisselected from theggroup consisting #ﬁ@%ﬁs‘{fé&? FeastpP YRy ﬁsmml%| e

of cl ai Ms18, . NhEr&dlim! PanchéaBBNeZ &entral nervolielsPdtén Bl and n@tle Xidey! bare, 50%
honol ogous to that, of ant.li bod%%Aﬁ V[err] or VHregions 35 shown in Figure

14 (SEQ | D Neosy and lyanRaafie s f® (SEQ I D NO 8), respectivel y.

5. The bispecific binding molecule of claim 1, wherein the target antigen is
an infectious disease antigen from a pathogen or pathogen-infected cell.

20
6. The bispecific binding molecule of claim 3, wherein the cancer cell

antigen is a member of the human EGF-like receptor family.

7. The bispecific binding molecule of claim 6, wherein the cancer cell

25  antigen is an EGF receptor.

8. The bispecific binding molecule of claim 6, wherein the cancer cell

antigen is HER-2/neu.

30 9. The bispecific binding molecule of claim 6, wherein the cancer cell
antigen is selected from the group consisting of HER-3 and HER-4.

10. The bispecific binding molecule of claim 6, wherein the cancer cell
antigen is a heterodimeric receptor comprised of at least one HER subunit.
35
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20. The bi specifi céb_l__udl_n.g_nnl_e.cul—EN f claim 15, wherein the
second bi det er mi ndMHIE S $elTedt 2 EE m t he group of
L ehas TS

ATCC HB 8 i body 520C9)j, RLPL;@EWB 9439 (antl body

functional fragnents thereof . l—=5—=2%: bi ndi ng

nol ecul e of claim 20 produced by chem cgl. ﬂﬂ' "I body ATT
fragnment, conprising the am no acid sequences of 6 and 8,

and the secpnd bi ndi eter, The bi speC| fic
bi ndi ng m)?gcul e of ?g%g P‘&Hw@wa @°$Fﬂ8@§éh‘%9 whegsimihiesapaer gell n a host

cell. antiZ8n is selected from Ahengdouip spRsistinpofltariideshbrPdae bhtthenCOARH Si Ng a
first bindj whi c bi nds, an _Fc ept or and a second
bi ndi ng de egér&rsﬁqgég#mvér}% &%Ft%r aﬁ‘&@“&rﬁé‘ JpuGis: mor anag%ﬂt@f@nt i gens.

24. The mul tispecific binding nolecule of claim 23, wher el n the

DU 0113 NOThE bt O e S SEche P EERb A, "

bl ocked by human I mrunog
bi ndi ng nofEETHRAES ‘S(ﬂ"eﬁ“HPQ@ Qransantibgdy frggmente group 20 consisting of a
bi specific binding nolecule and a trispecific binding nolecule. 26.

The nul tispecific bi nokecul.e of 2 ising a third

bi ndi ng dngrm nant 2%%@??7%' gwd% 'E81%F‘§E§]Bflgim g?’g‘?’?"rfg? a‘é‘l"POIdE[Oérr]
recept or. amipody fragment is an IpGloelgifitagmpaci fi ¢ bi ndi ng ol ecul e of cl ai m 26,
whereiyg the third bi ndi ng determ nant binds an Fc receptor selected

fromthe group consisting of Fcy receptor, Fc[err] receptor, Fc[err]
receptor aHl Fc[err] Thebispecific binding molegule of claim 12. wikereinrthe mitéhodyi f i c

bi ndi ng nofregnitne ivfeltal fomIhe ploa Qbﬂsnﬁl dimd mab. F;h? Qb . FCYarldQGER

not i nhi b'#heag P‘Y human | gG P i R I 7 spgacnlrf I C %I ndi ng
mol ecul e of °Clai'm 28, wherein the second bi nd| ng determ nant binds to
a target antigen selected fromthe group consisti ng of a cancer cell

anti geyy, ajgat hogen A i@ el I 35
0. The i o dgaeihc, B G0 Bl Bfsie BIAE Hcté@‘lﬁ%mﬂg

cheni cal- bindsan Fogrregptar Fanda EmSmoﬁWmmné Qﬁmmesselected from emogs/ 02463
PCT/ US97/ 1&&i3ting of a cancer cell antigen and an antigen from a pathogen.

16. The bispecific binding molecule of claim 15, wherein the determinant
20  which binds an Fca receptor is humanized.

17. The bispecific binding molecule of claim 16, wherein the humanized

determinant is derived from all or a portion of the nucleotide sequences encoding the Fv
binding determinants of antibody A77 V. and V regions shown in Figure 14 (SEQ ID

25  NO:5). and Figure 15 (SEQ ID NO:7), respectively.

18. The bispecific binding molecule of claim 16, wherein the humanized

determinant is derived from all or a portion of the amino acid residue sequences of the
Fv binding determinants of antibody A77 V.. and Vyj regions shown in Figure 14 (SEQ

30  ID NO:6), and Figure 15 (SEQ ID NO:8). respectively.

19. The bispecific binding molecule of claim 18, wherein the humanized
determinant is greater than 50% homologous to that of antibody A77 V¢ or VY regions

shown in Figure 14 (SEQ ID NO:6), and Figure 15 (SEQ ID NO:8), respectively.
35
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encodi ng sai d bi nding | 32. REPLACED Th mul tispecific
mol ecul e of claim 23, whefein at [|east on So‘r Sard Bi-hdi ng
determinants is an anti body or an anti body-fragnent.

The multispecific nolecule of claim 32, wherein at | east one of sai d

bi ndi ng det e20ni nant s |’§heab1bpawm madmgrrhmlbmdy oftlaini AgwhéreintRe etbnd bfhding

2gncer cel | dJem"gﬁ’k 15 Sg e%fegl ‘JF%?%‘ aéjrggﬁg‘ér?mg 0?38{ %%43%0%]@92?6‘%3 Ecg t he

consi sting (ﬁnd(famt@nab@*gmemﬁﬂﬁ@f breast. ovary. testis. |ung. coI on,
rectum pancreas, liver, central nervous system head and neck,

ki dney, hone, bl ood a h stem 15 . 35. The

mul ti spe€i f iZd- bi ndi ng ﬁiﬂ ggﬂ at‘bf”ﬁ\{ wezgulegf claim20 pradyssd by shemical
antigen i s dilkagé 60tht bAGbIdYCA DT fugmenmidshe Mo@d bindtrigdetemindndngal
protozoal . and viral anti gens. 20 The nultispecific

bi ndi ng nol ecul e of claim29. wherein the cancer cell © antigen is a
menber of t#2. hunan EGHhd bikmecifeckpding rhaedule of claim 20 wdifch is produced The

mul ti speci f 'rgcogg_lg H‘%' gyéﬁgl of cl al m 36. wherein the cancer cell

o duced Egllaémzn@ t|\Mﬁe‘lﬁilm ||i%' E%fmmm Lﬁg)ﬁg{ﬂrpbﬁ%gs d
prodauce r n ﬁ E%m\ ce Y aci

antigen is an pt or The nul tispecific binding
nol ecul d0of claim 36 wher ein the cancer cell antigen is HER-2/neu.
39. 23The mul ti apagitispecific Hhdigg FdleaLY, eoxﬁ{mﬁhghmrﬁ@mwrel n the

gg%f{sgg' Lfd%hqrmrrgggfvﬂgcﬁe&%n%cd recgEQngﬂ?ﬂ aseconaeﬁi%? etermitant whichiands
mul ti speci f iomelor nibireitargaslastigens. of cl ai m 29. wherein the cancer cell
antigen is selected fromthe group consisting of carcinoenbryonic antigen,

gastrin 35 reI easi ng_peptide receptor antigen, and mucine antigen TAG 72.
15 e multispecific binding molecule of claim 23, wherein the binding of

the first binding determinant to Fca receptor is not blocked by human immunoglobin A.

25. The multispecific binding molecule of claim 23 selected from the group
consisting of a bispecific binding molecule and a trispecific binding molecule.

20
26. The multispecific binding molecule of claim 25, comprising a third
binding determinant specific for an Fc receptor that is not an Fca receptor.

27. The multispecific binding molecule of claim 26, wherein the third
25  binding determinant binds an Fc¢ receptor selected from the group consisting of Fcy
receptor, Fce receptor, Fed receptor and Fep receptor.

28. The multispecific binding molecule of claim 23, wherein binding of the
Fcy receptor is not inhibited by human IgG.

30
29. The multispecific binding molecule of claim 28, wherein the second
binding determinant binds to a target antigen selected from the group consisting of a
cancer cell antigen, a pathogen antigen, and an antigen on a pathogen-infected cell.

35 30. The multispecific binding molecule of claim 28 produced by chemical
linkage of said binding determinants.
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-67- A mul tispecific binding nolecule conprising a

functi on nt of antibody A77, conprising the am no ﬁﬁ.’ ; ces
of SEQ I D I@ﬂg and 8, a bi ndi ng det er m nant I c@sgﬁﬁggyan
antigen selected fro m“ﬁiﬁ ting of an antigen on a cancer cell,
an antigen on a path W antigen.gy.a pathogen- infected cell.

42. The nul ti speC| fic binding nolecule of claim4l, wherein the
second binding determi nant for an antigen on a cancer cell is selected
fromthe group consisting of ATCC HB 8696 (antibody 520C9), ATCC HB 9459

(anti body G349), and Tm&ﬁitl@?éﬂxﬁc Blhﬁﬂiﬁﬁﬂbl%cﬁleﬁf eafm 23 pr&ﬁlced recombinabil$

| t f.i ¢ ,bi ndi t ti bod
ragront . dBASEFLT RN YD aawciefé“ag“@@as%%a‘?é%@cf@ AOEEm§atha o,
binds to an I gA receptor on a white bl ood cell. The

mul ti spgci d?ZC bi ndi ngl'ﬂ?ljnﬁﬁﬂ% &iffd W%‘e%hmoﬁim%r wrllmgretx hg%ﬁ%(??f§¥ cell

is selected . fromthe grou nsi s nacrophage
neut r ophi |, mdjaségtﬁnnma@éss anopsmibpdy anan wrhﬂdmdsaagmem 45. The
mul ti speci fic bindi ng rml ecul e of claim41l, wherein the pathogen is

selected frgmthe gr Si St teri viruses, fungi and

pr ot 0zoans. 3 46. e mults é(l%ﬂ‘l"ché’%éﬁ.chl@a% WheETRD ADERR ePe obsaid| aj m 32,
wher ei n t hebinding deteyminants ds4 hionahizdd argibedy of fragmentgkeresf. | gG fragment . 47.
The nulpi specific binding nolecule of claim32, wherein the antibody
fragrrent is selected fromthe group consisting of an Fab, Fab', F(ab')?2,

Fv, and siddre chai nllmmultispergfic binding molecutpef elain 28 pehérkincthb cardiencell

mol ecul e ofangipai mf?(ﬁnﬁ(éﬁmek sdingi@ddirbm th@gmbrégnﬂair{f‘grémﬁwr M1 6hpRi nds to

an antigen of a tar erel n said sec bi ndi ng determ nant bi nds
to a differwst a?ﬁ(f‘fygéqﬁuﬁﬁu'%@" QUnRECHUL), PARCTERS. “’er ceqgral nervous systenyiead

mul t i speci fand neckdiidipynbdrecbioed afid UrﬂphﬂnEsttaﬁn‘prl sing a third binding

det er mi gant whi ch binds to an epitope of a target antigen, wherein said

second bi ndi ng determ nant binds to a different epitope on the same target
anti gen. 35. The multispecific binding molecule of claim 29, wherein the pathogen
antigen is selected from the group consisting of bacterial. fungal, protozoal. and viral
antigens.
20 36. The multispecific binding molecule of claim 29. wherein the cancer cell

antigen is a member of the human EGF-like receptor family.

37. The multispecific binding molecule of claim 36. wherein the cancer cell
antigen is an EGF receptor.

25
38. The multispecific binding molecule of claim 36, wherein the cancer cell
antigen is HER-2/neu.
39. The multispecific binding molecule of claim 36, wherein the cancer cell

30  antigen is HER-3, HER-4, or a heteromultimeric receptor comprised of at least one HER
subunit. |
40. The multispecific binding molecule of claim 29. wherein the cancer cell

antigen is selected from the group consisting of carcinoembryonic antigen, gastrin
35 releasing peptide receptor antigen, and mucine antigen TAG 72.



REPLACEMENT SHEET = 68  50. idhecmliispeeyfi ¢ binding nol ecul e of
cl ai m 45, WP8246X% he pat hogen is aT d%g:‘gp"m'c’i:b BEEN ThE&CESe7/239a%i f i c
bi ndi ng nol ecul e of claimb50, whered I speci es of the genus

Candi da. 52. The mul tispecific bé'7ndi ng nol ecul [
wherein the species is C. albicans. 53. %'~ The rrum“ H@ ﬂllml I” |I|
nol ecul e of claim50, wherein the binding determ nant to Fcacistnot I ocked

by human i mmhogl obi n A mufipecific binding hitfediteecothprisind1e FaRAbAL GRkIént of

bi nai ng. det o TRy Uit P RETL b MBI} BRTinds Ehnem B e fom

det er m nant thgigeoupsangisting ofian anjigenom a dancennetingreahtigeh loniarpathogehjpedhn i N a

ol

phar maceut i Callgén 36 GGk IRIpeR-iRREEH BEN. SO The use of claim 54,
wherein gt | east one of said binding determ nants is humani zed. 56.
The use claimb55, further conprising admnistering to the subject at

| east one agént that eThenrr@sspetiticNbinbRg Méleadt bFélhin 91, WhdeinEEMBRE ON an
Fca recept Or@’{‘ ai m 56, erein the

. hear, cel 7. .. The .use of ¢l |
agent is a ¢ g‘l?gr‘?gggmgg‘."t for an antigen;gp.a ﬁ%‘?e{)fdg’lséfﬂﬁf‘@é fropp, the gropR ¢rusisting
cyt oki ne is efeintibody520@mantibodyr GGA9.cod<usdttiongl rigméntt desdofone of G CSF,
GVt CSF, | FN-g, and TNF. 59. The use of a therapeutically

ef fecti vz} dose of a nultispecific binding nolecule, said nolecule
conprisilfy &¥First bi ndhaEultispesific hindingmelrculs afidlaiam 4 Fosherdodht A77and a

second bi ndi aigibeey frapinBA indd oG 1BANEEeptor i H&hit@Bldod e of the pat hogen or
a pat hogen-infected cell for the preparation of a nedicanent for the

treatment of a subject infected with a pathogen, in a pharmaceutically
acceptabl e cHrier. The multispecific binding molecule of claim 43. wherein the white blood

cell is selected from the group consisting of a macrophage, monocyte, neutrophil,
15 basophil, eosinophil, and lymphocyte.

45. The multispecific binding molecule of claim 41. wherein the pathogen is
selected from the group consisting of bacteria, viruses. fungi and protozoans.

20 46. The multispecific binding molecule of claim 32. wherein the antibody or
antibody fragment is an IgG or IgG fragment.

47. The multispecific binding molecule of claim 32. wherein the antibody
fragment is selected from the group consisting of an Fab, Fab', F(ab')y, Fv, and single
25  chainFv.

48. The multispecific binding molecule of claim 23 comprising a third
binding determinant which binds to an antigen of a target cell, wherein said second
binding determinant binds to a different antigen on the same target cell.

30
49, The multispecific binding molecule of claim 23, comprising a third
binding determinant which binds to an epitope of a target antigen. wherein said second
binding determinant binds to a different epitope on the same target antigen.
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- 69- A et hod { ak+ n Ject to renove an unwant ed
cell in t%ﬁ)&?}g conprisin qH.&S g%LPEJAE%SaB&% obt ai npAg ReHANP] € Of

bl ood or I's fromthe contacting said

bl ood or blood cells ex vivo with a therapeuti cally eff '
mul ti specific binding nolecule, said bind8ng nol ecul e m.m E l.!;Hmt
bi ndi ng determ nant which binds an Fca receptor and a i

accoptabi o Karri or; . ol Moftispecifc bl Y 8lecHlof B 42, Sl &eegﬁpﬁ%&?éh

or bl ood ced fumgho the subject. 61. The net hod of cl ai m 60,
wherein at | east one of said determ nants is humani zed. 62. The
met hod of claim61, wherein said bl ood cells are isol ated and expanded in
culture. 63. The mybispecifio bingingemalegule P claim30e sberein thefungusds af or

t he pr egen%cggsaﬁhg%mt@,&&},l wherein said blood cells are treated with
at | east one agent that enhances the nunber or activity of Fca receptors.

64. A nmet hod for vaccinating a subject agai nst a pathogen or

agai nst a cscer, wheTied multispecifibpinding molkedulernf siattheid , avheiein theppediés i C.

bi ndi ng rml;réul % said nol ecule conprising a first binding determ nant

whi ch bi nds ¢a receptor and a second bi ndi ng determ nant whi ch binds an
antigen selected fromthe group consisting of an antigen on a cancer cell,

an antigen o a pat hopRmanpadinaRidlael Sitidinds0.RAgsdn U BiRkRg ggfég‘{)mahg a

phar maceuti c acg l.Le carri.er A net hod
ef fect or ce‘PqJé:o%F“a”gg B&Y*&%ﬂ&m%@%@en or agai nst a cancer, wherein

t he subject is adm nist ered a nmultispecific bi ndl ng nol ecul e, said nol ecul e

conpri sing first bipgi .- eceptor, and a
second bi nd534 lig deter n{\l%ﬁﬁocgﬁo&%hn\oﬂﬁﬁg o‘ﬁé%ﬁ %%%]né%cf%ed{ oﬁ%}(eﬁ'e gr oup
consi sting mmwlmdngemmgaodmmlbjecmmeramntlmbﬂ effectivadesepdtahogen and an

anti gernyson ﬁuﬁ@bé@ﬂ@ﬁndin freslkade Cc%h{pnss @ﬁﬂhﬁ?nﬂﬁ&%&érﬁﬂhiﬁ( m&%h&b&?
carrier. ul at Ihé‘g’t a.n Fca recept or In

no
subj ect , oﬁ‘pﬁ FeSERGT andit ??Fg'fép‘i“ ﬁ’gt‘{?‘etrﬁ’é“%m bindsYhigep ogah ‘E:W‘V%q ng
ant i body A7cgl), conpliarsiaceytichidy asteprablraiadiesequences of SEQ I D NOS: 6 and 8,
or a functional fragment of A77, in a
-70-
55. The method of claim 54, wherein at least one of said binding

20  determinants is humanized.

56. The method of claim 55, further comprising administering to the subject
at least one agent that enhances the number or activity of Fca receptors on an Fea
receptor-bearing cell.

25
57. The method of claim 56, wherein the agent is a cytokine.
58. The method of claim 57, wherein the cytokine is selected from the group
consisting of at least one of G-CSF, GM-CSF, IFN-y, and TNF.

30

59. A method for treating a subject infected with a pathogen wherein the

subject is administered a therapeutically effective dose of a multispecific binding

molecule, said molecule comprising a first binding determinant which binds an Fco

receptor and a second binding determinant which binds a target antigen of the pathogen
35  orapathogen-infected cell. in a pharmaceutically acceptable carrier.
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pharmaceutically acceptable carr Bl o A nmethod for identifying
for an ageWPO 982458 nodul ates Fca ?Blﬁeﬁ&%ﬁ&? . urface of PEESL712013
conpri si ng | _contfactingY | e of cells carrying Fca

receptors with the agent; det er mi ni “ﬂinﬂllj
activity in the sanple with the agent, i n%&-control sarrplru“ﬂlﬁmel lls :" ady

that nodul ates Fca receptors, and in a control sanple with*céells ndt
contacted wigth sai d agantethsd foir treatil & Bej¥ct té Réinove an unwanted cell in the subject.
conpari ng Fc% r?cer&t or activities in the sanples, such that a sanple of

cel I's cont act8FW%eh said agent and having statistically significant |ess
Fca receptor activity than ewanmgl a sapls ofiblood onbmotied!initom thgsubjector
having statistically signif/ L tQr,,. o | . in
a sanple with an anti body, (t' Zdr%,tllhgisgig Héﬁa&agﬁﬁ?éﬁﬁigh%%%ﬁ%ggIgtéyﬁf%ge}l?&df
recept or 8 orefferdvasdosend e mosltiserific bindigg molecule, said binding andleguleieenppisingja an
agent whi ch fBdilhd@ihg BeletRinaBCRRICA bindsUn Fcraer'éké;ﬁi&taxﬂfa SHbY DI dérétRAR PY
obtaining a th&gg.ﬁﬁl mensi onal no of the A77 ant].- Ff:a recept or pbi ndin

del .. . g
site using tH¥ & RBE OLWPEY BIBTLARLEDF- IR APPRERAFuticRllY acgFRtabls SpmIetand ) o
regi ons, conprising returning said treated toogar bingd téis tanhesubjeit.d resi dues
of the A77 variable region. with that of heavy and |light chain variable
regi ons of antibodies of known three dinensional structure, ]
det er ni Alng &t acenent Bite method ehelaisy §0s whereinoatdedstioneef sgicdedetoymihants ishe mai n
pepti de chaipgynehidede bi nding region of the VH and VK sites, conprising the
am no acid sequences of SEQ ID NOS: 6 and 8, such that the size, shape and
charge of the A77 anti-Fca receptor binding site is determ ned,
screening a@dbrary of Thaaxhethod efclaon 6bi whereinaikEblobd seiild &bliwised end shape
and charge %p&ﬂﬁ%@ﬁ!tﬂ?,da ing that are mnetics of the A77 binding site;
and screeni ng such candi dates of appropriate size,
shape af8d charge for activity as potential nodul ators of Fca receptors,

such that amgsagent whiTik ABHUH of E18iT6R fELEERINGASubfecRS tNBEsence of an
unwanted cell, wherein said blood cells are treated with at least one agent that enhances

the number or activity of Fca. receptors.

20  64. A method for vaccinating a subject against a pathogen or against a cancer,
wherein the subject is administered a multispecific binding molecule, said molecule
comprising a first binding determinant which binds an Fca receptor and a second
binding determinant which binds an antigen selected from the group consisting of an
antigen on a cancer cell, an antigen on a pathogen and an antigen on a pathogen-infected

25  cell, in a pharmaceutically acceptable carrier.

65. A method for arming effector cells of a subject against a pathogen or
against a cancer, wherein the subject is administered a multispecific binding molecule,
said molecule comprising 2 first binding determinant which binds an Fca receptor and a

30  second binding determinant which binds an antigen selected from the group consisting
of an antigen on a cancer cell, an antigen on a pathogen and an antigen on a pathogen-
infected cell, in a pharmaceutically acceptable carrier.

66. A method for modulating an Fca receptor in a subject, comprising
35 administering to the subject a composition comprising antibody A77 or a functional
fragment of A77, in a pharmaceutically acceptable carrier.
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67. | A method for identifying for an agent which modulates Fca. receptors on
the surface of cells. comprising

PCT/US97/12013

contacting a sample of cells carrying Fea receptors with the agent:

determining Fco receptor activity in the sample with the agent. in
a control sample with an antibody that modulates Fca receptors, and in a control sample
with cells not contacted with said agent or with antibody; and

comparing Fca receptor activities in the samples, such that a
sample of cells contacted with said agent and having statistically significant less Fca
receptor activity than control cells not contacted with agent, or having statistically
significantly as low Fca receptor activity as cells in a sample with an antibody. identifies
an agent which modulates Fca receptors on the surface of cells.

68. A method for designing an agent which modulates Fco receptors for
treatment of autoimmune disease by obtaining a three dimensional model of the A77
anti-Fca receptor binding site using the sequence determinants of A77 heavy and light
chain variable regions, comprising

comparing the amino acid residues of the A77 variable region
with that of heavy and light chain variable regions of antibodics of known three
dimensional structure;

determining placement of non-homologous amino acid residues
within the main peptide chain of the binding region of the Vi and V. sites. such that the
size, shape and charge of the A77 anti-Fca receptor binding site is determined;

screening a library of molecules to obtain those of suitable size,
shape and charge by computer modeling that are mimetics of the A77 binding site; and

screening such candidates of appropriate size. shape and charge
for activity as potential modulators of Fca receptors, such that an agent which modulates
Fca receptors is designed.
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