; QRSTWVe3evs$\ 66T~~_ , ~( WD 02106084 PCT/ DS02/ 02G20 USE OF CD23 ANTAGONI ST@
FOR THE TREATMENT OF NEOPLASTI C DI SORDERS Cross Reference to Rel ated

Appl i cat {y@\&060ddiss application clainms priority .from US SRET/HPO2EE620

09/ 772,938 filed January 31, 200l., US Serial No. 09/855,717 filed . May 16,
2001 and US Serial No. 09/985,646 filed Novenber 5. 2001, each of which is
incorporated in its entirety herein by reference. Field of the Invention:

In a broad aspect the present invention relates to the use of CD23
antagoni sts .for the treat P 1 i§psders. In preferred

enbodi nents the present in\r/rgr%]‘:lgir? pr ov%\gg?s‘d(fggﬁmt hg use of anti-CD23

anti bodi es for therRMHABIREAPMENE OQF SEORIASHIC BISOBPERS es i ncl uding B
.cell chronic |ynphocytic | eukema (B-CLL.). _Background of the Invention:
Patients afflicted with relatively diverse malignanci es have benefited from

advancesmwm%.t he past several decades. Unfortunately.

. > o 1o, Relale ications:. . . arEs

«while no tially increased rem ssion rates_and

extended sur Vil adpliReon Eigds prritetios tisnSenmidNe. D%TRAIMRAled Jamery 34 sease

eventual ly. Barriers to achieving even_pno i npr | v.e S IRk | Se

t unor - ceRDOT,d3$ ﬁeém‘c@%ﬂﬂ%ﬁw@-bh%@d\é‘& B %(Fqloaﬁcﬁs ;e('gl. B“% H%g?’ﬁ?%ﬁécdlst y)

ref available tre ntS SNakich isThd LATR] itsContiRlPrdrein 99 géfo@ncand of ten

make cur Mﬁ’?”‘?ﬁe}gbﬁrﬁseaﬁh%{vﬁ‘ﬂygméw 0 %n%‘TirmHnlocor%pr’om seg)(,y debilitated or

ol der patients. These limtations are particularly evident when attenpting;

to care for patients that have underdone previous treatnments or have

r el apsed Ficlthostheilnve ins a challenge to develop | ess toxic, but nore

effective, targeted therapies. e@to HRNROES ODR3 bhagafifietiriteness

of such treat r}BHtt}éo“{“R?B?%@ée Ifrﬁsec%@éajg%%t Ee‘rtapoeuti c antibodies to reduce

undesi r alﬁleﬁm‘?én? 38 nEGAGL Viisoydean din prefeed embottiments éhd pricsssib iveaieropro¥icone or
S

nore cytol oxi c agents. e idea of recruiting antibodies to use..j reating
neopl ast ifer dieseddraticdabDas atlkbb(éhe_sl'l'ébﬂle irysunofrEFpepic &E\ mglrlito%mfﬂﬁ%'?m&eg

anti bodies could b sed to ecifice t t tunor cells. However, it
was the JBeHHAE %wﬁw“&v"%éfm@&- 5o uﬁ%%Bogl}%’gMBa PCT/ f:l stein
in hybridoma technol ogy that allowed for a continuous smmmw mﬂwﬂbd onal
anti bodies that specifically target a defined antigen.. By 1979, Inocl onal
ant i bodi eBackiiad ofithd lipeptionised to treat malignant disorders in human

patients. Mre recently two unconjugat C vaHehdred 88m advance
Ri t uxan(err) d"fﬂl@%‘@éﬁb%we‘?"#} l,e?‘ﬁ'g{:/léqﬁ\e%% [ggl 9’3{‘,@‘{:} dgr@ ﬁ%hﬁ}ﬁﬂ eatment . of

non- Hodgli g, Y TRARAT PGk IAE PEY s6i2RE Gecddes peinfirwabigly. Ghile emdeyn thearapisiber
nti1 podal

of nonocl ona es conjugated to cytotoxic agents (e.g. radioisotopes
or pr ot ei Ravicostibaaptialyeincreasddi ramgssion Fates and, éﬁ‘tﬁ‘ﬂ‘@d Vi es‘?‘t“gatpﬂ'gn?a%lgﬁg

various malignant disorders. Over the S (X QS ey ok inyprédsive

t unor - s peeQMtinge KhUcHYR? E’sthﬁ‘hd’sﬁﬁfie‘tﬂ%ngg/‘ r?ga?rtgérﬁ?% }%{%Z gﬁn devel%?p_ed, as
have met hodg,d E’ongﬁ}me%&%ﬁcélhﬁ:s@ﬁm&&m @6 uhaccdptabis toxiok frsg. MmeedotoxigiEY)itles or
ot her agenet S, and to adm ni ster the conjugates to patients. The ﬁ{e%‘ fi&rts
have produegidblgrteatments dratdimit bpimal QAP Hosing | aad flie) 'Hﬂ;‘rn%‘lr{:‘ﬁ“ga e

t EreoPleggg nggv\éﬁﬁt:zjlg r’Hp é&%’gg‘?'ﬁé}g 1ri]s%a,t hgbiﬁtggdt&q{l&ﬂ%iieﬁtspt Thesé Yin@ifatisferareof

particularly cvident when attempting to care for patients that have undergone previous

treatments or have relapsed. Thus, it remains a challenge to develop less toxic, but more

effective, targeted therapies.

One attempt at enhancing the effectiveness of such treatments involves the use of

therapeutic antibodies to reduce undesirable cross-reactivity and increase tumor cell

localization of one or more cytotoxic agents. The idea of recruiting antibodies to use in

' treating neoplastic disorders dates to at least 1953 when it was shown that antibodies could

However, it was the seminal work of Kohler and

| HllﬂﬂII\\||lll|||ll||\\||l\\i!lll\||l
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be used to specifically target tumor cells.



for exanple, anong the nost intractable problens is that which is caused by
the human i nmune systemitself. In nmany cases the patient's inmune system
r esponds W@ oi/bwadsar geti ng conj ugate or therapeutic anti bo8¢TAS202eE ei gn
antigen. This is evidenced by patients treated with drugs or radionuclides
conpl exed wi th nurine nonocl onal anti bodi es (which have been the nost

commonl y used targeting anti bodi f h n). J Y kr Alohg
human anMilsgbyda hyReidesay;! “t"ﬁm(/ﬁg t ‘g(?&egrﬁéﬁ&&e]lﬁ‘%@% ?dr?%&d?gtng&i{oy%g-l W
hyper sengi ti vt Ly Il terobtg @finkd aslMpdiDI @y 1979, t faeneuderjali gatikodies

Furt her ng?ﬁel%o\é?abéetrt\)amlﬁi%g}ertgré’tsi de leffecté'are }br/n nimal (for exanple, as in
a si ngl e (RENBsNhad behi el to akatandlipnanigliseaiess injbenanpiontie Morerecefy two
-concentration of the targeting agept ingt oat j. et . | iy ting
t he di agnpeanjegagd mﬁ@f%@hf‘?@oggegﬂﬁ‘t‘f’faﬂﬁ1£§§gﬁP g ’thr%'gé]t‘3 5‘%“3%’%5‘%{(13& g?e set
of particul arl : ' ; ah@ brdist @at& dedparriiebt henagilyas eutber
*hemat ol o&°&%ﬂ°n}r:% ;ﬁ%{;}g‘ég@éﬁs Bﬁlg)ﬁg{ngldogi (]: mabl i gnagci es. P;F]cl ude Ié[rphomas and
| eukeni agfhivabelohd) antyidseehjapaiedto, cytntexispgatsde €ewdiolfoPEHOLHPEEH! 1951k
chenot herapeutics such as pongcl onal antibodi es t (.. YRE f nors.
Whi e R tansanclinies! gaan e 16 A é’tt‘F‘R'/%“Si-‘ﬂa‘lgﬁgﬂt‘ﬁ;e%‘?ﬁ%n%? t@o‘?rgéyof
these type of nalidnanchesye L ReHifRT Aibb@es Hadlgkiibsdy frygmbnsmpye tbeear e
remain a ﬁ%e%@h@‘ﬁ%&%%é%swi glnancli es ?_or whi chyt here i s ng comonly
accept ed RiEiepdd, us hiveeiethods to Aonjugpid thesatibedieywadiazs Joxias.crdigaadides or

| ynphocytic |'eukem a. WO 02/ 060-48~4 PCT/ US02/ 02 CChr onl hocytic
| eukeni a qtigitlagents, BodLq gdmigistsr SheANHEALE {P gﬁi‘@ei@é“%%@’f‘h ég"zveﬁ ‘%ég?éﬁx{ﬁﬂlaaf
starts to_increase_ in.L0Ci indtb & paveflimi&l afddih ticand peak
by |ate s‘?r%rf:%gs:%ml ¢ "Jé)"e'!ﬁtgrdgﬂ ﬁ@ﬁﬁn%bgéég{tﬁgibgﬂ iferation of ne%%leasti c

per i pher ahehpaid utiigniTeeyt esthe rengeiie thils Sardleyelopedhas been estimted that in
1998, 7300 new cases of CLL were dia no_seld and 4900, pat %)%Btﬁc 1 &d Wfpd hi's
di sease accounfdrrsanple. 30unefhe BRRlIRragably £85I LELHPTPER SESHng Bhd
Percy et al. 1981 NI H 1 A ; 'S iRRInEls@iE8 SespdAdSio the
Aner i can *&%@Wl@%&%@@%ﬁ‘??‘@aﬁ%ﬁeﬁf‘ ﬁ%ﬁéﬁg&'& ). d i%ﬂ?:a_l i ndi ng_ of

CLL. i NVOlu@fink MORMEEN StStherapbutitpiraibedy patahipreigp aatigare g dhip, is avidangehii
thronbocytopenra. A characteristic feature of CLL is. rmnocl\ﬁorllai ﬁb%ﬂl g

prol i f er apatentsaredted owitndiuas poisdipnueidessapelrred Witp upring menoglona 3TREF at e
state of differentiation | ghl.er 1AM fx9hnanBl R dledSlop 901:
Gal e and &%H‘ L‘i‘QSI%C.enAﬁ% }]ﬁgn e?ﬁ.o R%ﬂ%gi;%rﬁé/lﬁ%gaiﬁ;boﬁgzch B caéﬁ S expr egs
surface | gM{sli@Mun®in HaiMoadcdvtidodies (FAMAs)crd spengradized ghmediatd ypedtl
densities [ower than that on the normal, B cells.,K CLL 37c | s al s% 2Rl ay
sever al hhy[wmehs'ﬁkibxzsqaetlﬁhtoitb@ﬁ%t}quﬁém%ﬁb’ﬁé,‘hed%‘!u%l ,‘mgfﬁ'bo,re’cﬁff 1 23,
CD38 and 4 (Foon..and Todd. - i 2 sindl0iddhikiBRatdin,| citdillling
ant i body %Waﬂg%gge o2y ]ﬁggﬁgaﬁ?heggggg’s%c%e%ss:Mgnal ysi s of l)CLI'_ pat igent S
shows t hajj ARPRQ @Bicagehedeisivy concdihtigh ol the tagtmghagsnt yn vhe Patigd apdt h
some patient's B cells expressing very l_qw‘ltce;yel S Qh. C&)]EZO,,lan_ttiSI en.

Conver sel jherafpzdinitipe shesdiagnastie OhBERPEHABPTYR reASALE LIS S  esent  at

hi gher levels in B-ClL, 3 J.eukac di bd ahinfithotHetdpgenrel shea 45
kD type I tra@%ﬁ%’tﬂé’-‘{gféyéo ro géliﬁrge?(é%@gsg%%%gﬁasever al herrapl?opoi etic

| i neage C@le#n&told%ﬁﬂaphuﬁ ibie®N Hemamldgiovrafifnanciey inchle fyrophdings angHeykeayay | )

(. Spi egel berg, 1984. Adv. |munol. 3:6, Jf; Kbrut abni an[(lj g@er}gre%ﬁgst q'?éh a5t 986.
J. Exp. Msiht,1B4mans instanetse s peswereaprgessifie fo ood ) bofrg, shempiierapetines, Sy¢

49: 149; Del espesse and,.surfati et al R RinRaM hA2 Bedf Showr toi tse a
menber of -"E‘H‘QE @Fﬂ@g?%@? itfr]\;?rg glr}ﬁgll wlébn%p%}\otr%i ns gn a-helical coiled-cojl
stal k bet werRivchg exksanaltlofsane bedickntypé nflimalierdocies tpartisylarlysopriosigkidsbr ane
region. The stalk structure is belieyved to cont rf.butejt? 't\hvﬁich there is. no

ol i gomer i Agmplema)f theesrivergia -Hownberceh Bemgologichalignapery, 199 WIS 'S
ligand (for exanple, |gE). .. N eql . ySi ¢ 1R 3 REcBhib dyrkphbdyiid ves
rise to sé‘\?HV’&?“‘%%ﬁ“ﬁ%lfg%gg?@%% %{%{?ﬁpfg&@ﬁ«gi&gﬂ? speci es ((ﬂ%}? kD,y 29 kD
and 16 kD)euiehdigul ati ng sCD23 have been .found in a range of clinical
conditions at | ow serumconcentrations (< 5 ng/m), including CLL,
rheumatoid arthritis and allergy. In CLL, sCD23 levels in serum correl ated
3 WD 02/0l >084

[\



PCTI US02/ 02620 with the tunor burden and thus with the clinical stage of
the disease (Sarfati and Bron et al. 1988. Blood 71:94). The sCD23,

par ti cul @ol o okdigy 25 kD species, has been shown to: a) actPCIEUHR02 2 ocr i ne
factor in sonme Epstein-Barr virus transformed mature R-cell. lines, b) act
as a differentiation factor for prothynocytes and c) prevent apoptosis

(programred cel | death) of germ nal center ells, L VAR B

i nducti on of @hilonl2 lgmhe@@'ﬂgwke%% ﬁ%‘e’g OH%(GE&%%VS?%@?&@};%?%%S? fo_re B-cel |
mal i gnancies is the admnistrat.i Lfidr 3tiydfehRbflabe hadieaclng a peak by late
chenpt hefldgbUbALSIaGERRCTe4s; 1 ﬁ‘gk%ggé;&%%r CLL, conventional externa

I
radi at | Or}in&erl’Flgé/neM1lyl inbEvis@d pralifdiesion of noapllastn patiphsstl ood RPPArYeS i de
.effects dfe a [Pmting fact or in this ééga} r6§nt. AnOt&e{‘Lﬂ‘&%Hiagﬁ@s‘éd
t r eat menfy fherU.Besait dhobeaastimatadghaiia 1898, SOPHERLTANET Apy - I N&tion
chenot herapy has sone success. ih [ j Rarbt aloeP bl aoukehaieir destanons.
. Unf or t unane#J00 tnagepds r‘ﬁ?ﬂcé’gﬁﬁﬁs&]g‘fbatgg%?gga{lﬁgough. chenot herapy .are often
not durabl e, ntPeb& Al OD§EICN I MvingrqpheFe ftaricer, Bagts 8R4 884 Fdvi de

bl e S (1BYRE !
| ow t oxi &?‘fnﬁnég(s)wpou‘ngs and net hods that may be d te_.target. tic
cells. 1yokg amekiber (bllllj:?te'cﬁmd(f’)’tﬁ’éb”cﬁ(/%t‘ﬂ%‘ﬁ"f’ oagfové’%géoﬁg%ﬂ ggfpg%g

met hods that may effectively use t | agdrhia Shidshroiesosytapehia.
especi al W%Yﬂsdﬁ‘i“eh‘l’c;yf'fﬁﬁoiﬁ‘?k@a?lg)@&g% é\‘ﬂ%)l]%gglq?).ents{ in need ther eoff
Summary o hfdAETRR of TIASR ModboRikER cof jredtifesagen and agrugldd §id3- by
the pres rnvention which, in a broad SﬁB@g!' LS dl({[ﬁg}%ig’% b %ﬁg}vlagglgé
articles 1%?stmwee,atmm@uwdya&aﬁamdﬁ ey B CHST ey e “used in the

treatment” of neoplastic disofders. To NGherh @ @S SN .1 SiediniB icelis
provi des afl,olr_f)s)(i;DQg)odritga’é’gzi @f’[éz %’Z’E""ﬁa{? 'ehﬁfs:ied ‘o _t?eat_ pati ents_ suffering
froma vari et.%/ SSquc%qgﬁFgﬁ%My— B Sothnsl @Veardis{igd} ache simgbeslight ahaipe idegsfties
provi des XPIFRY ROG™ of t r ea ing a neoplastic di E‘Or erl in a F@&mﬂm leiuﬂ &@‘Ted
t her eof QgyRF iish Mgt adthahemed Theelks. tCldy Bells alg display ¥e?t DL SURE "of a
CD23 ant agoni st to sai d_manpgl. Hidh 1berBhSewsgesd i DR Rontetr@l Todek! ow.
CD23 ant azgmiaiim-anwn&(aﬂfr @9615@510},\%?%3 e})%?i/%épti de, pepgi de, antibody or
smal | . mol seul g 1 gt i NGAGACHS arlbi-0B20 aintibsdo Riaikes hab theen heedDID 8OMF gen
o Haod D! g@nﬁ..a 0 RIAKES
expressed “€% I's 'and ‘el'i m nat es, reduces. inhi Blt's ,orn(%fz)gtﬂg%ﬁ;t& Re
growt h of yneagl aslysts eCLE patientpsedver thatl CERTEUISER OEHIN ant agonr st s
of the instant invention will comprise L NG PARIELST SDRD anfigen.
| DEC- 152. highlyt verigbleewisle ome Pahﬂégglééﬁﬁ%%‘%ﬁgli E(Sgo: 18:1 PCT/ Usofﬂlp’ og?zo
unexpect ed| y foun LCIbnaHat BN oshs taTBy chissistanslgreseni atdhigher IgyS|§t'Bsi s
in neopl ag‘f)ﬁ\&“rﬁgg}'ﬁéﬁ?%%xcpg%ﬁ}gIy, anot her aspect of the instant invention
conpri sespacet hod of .inducing apoptosis in malignant cells conprising
contacting said malignant cells wth an IS 45 NGV G Ra TafRisenthrare CD23
ant agoni st . l\/bﬂélé\/elp,% d@“&%‘ﬁdﬁg@ﬁnﬁl‘wogo%@%%&e?iiﬁ bel ovv?‘e 23
antagoni sts may. be used in.an HAc feinkepbiete Snedge @illscohjchganepnwis A 1OW
cyt ot axi chQBW%Ee'%ﬁgﬁg%gargdi c\)i sot opes_.@bV\hi | e t he CD23 ﬁ},t_a 0 %&g iaérgl
ef f ecti ve aRfily- REQRIaGE 6 AGgRIL (Sricgetirot! WHedde) krggino 83/9 n% "Yo'"be
used synergistically in conjunction with varic I Defoapeshl fmagroll s.
Thus, anotSnemurfcacted 1916 Yhen Mférftéf’gﬁ\g%o f“%pébesgl@d(‘régﬁﬂgd'of tre{;lﬁt1 Iﬂ? aq%
neopl astic, djsorder in a, ( BOUVT ismhigolt Rev. 52523, df is aauerber of &6y a
therapeuti'f('?aﬁ#yy9%”?:"1"-%%'‘l‘\'/'gjgdgL unt of at least one chenoth ra,eutﬁl':l'(i aﬂg@t to
sai d m%@&% ATy Ningtc@niatng aa o-helicapeniled-cail siplkeatweqn We CAFRSENY “of 4t
| east one 3 antagoni st to said patient ) ert,el'!(@t,ﬁahl@ CRSHRLO & @nstite
agent and iadidg GBR3inand AgotansmemiAng &eelthi nistadred 1n any or derdor o o
concurrently. A.though.the. 2ALLAGRNCDL S tdBImdralutiag dindingctorijsuizan Twith
a number o th%%l‘ﬁ%&%%mﬁ l(gzl:gglgleaﬁ?g)?{ﬂpreferred enbodi ments of the i’]VﬁQti on
conpri se %\%"tﬁee 19t). t[t)ﬁmﬁgﬂomtyeﬁ, Boaserabrazgomindt CHRY BIVEHESG I sevesabsplul
antibody RtuXan.“T'n this respect yet. Zgﬁt(@er, Zi)oe%tmOLD he:ilcOMERE sOD23
conpri ses @DaBt(kOD2Bf moleewli Weight FREEIEP o S A YA marmal COW/ET[li)GSi ng
the steps of: administering a - AP B ditecik laY 18T k@il soncemmtions (oF5 RY an
to said nah#g been fop dﬂianri"gktee(r)fitér]lg'r'%pt erapeut | Cal%ﬁ?e‘ffem Lve amount, of
| DEC-1 52 t g faiish OBITMbumheideirthrisiaiadd Bilergxaln Ghb, ¥eP4h e In S50 E)TER
adm ni stereg'l n any order or concurrently. Myre generally) the antagonists
of . the instant invention may advant ageously be used in conbination with
anti bodies that react with or bind to ankigens that are associated with
mal i gnanci es for the treatnent of neoplastic disorders. These include, but
are not limted to CD19, CD20, CD22, CD40, CD40L, CD52 and B7 anti gens.



Those skilled in the art will appreciate that the present invention may be
used to treat any one of a nunber of CD23+ nalignancies. As used herein a
CD23+ makigpaskeysd S any neopl asm wherein the neopl astic cBCTASA6Uss or
are associated with. the CD23 5 WD 02/ 060: ~8~L PCTI US02/ 02620 anti gen.
Exenpl ary CD23+ neopl asns that may be treated in accordance with the

present invention conprise .relapsed, .Hodgkin.s diseasg, esi "
Flodgki n* sitithemmr bugien gnaths wigving FURIE GA8° PhFE Siaedowf LBt et al

non-|-lodgk,in' s |ypphamas., i i BRRRE Wak GedrLsho@imi ta: d)BeCinl )
| ymhopl aéﬁﬁ% ‘didd}-&(%pﬁmleaﬁ’%&lc?}gﬂiﬁg %é{l?%mﬂ{éna (ML), foelol i cul ar

| ynphone, ( BLa il FAcks 8n kéhe B psteint Bdry nipionznsdell yyatBarfkrelt lises) Phrde (BL),
.AIDS- relate Yynp omas, nonocytic .B cell I.ytho[ra angl (o] ﬂ%@%xtﬁf&fc

| ynphoadifepatiayios fetdr foyprphwmpeytes andrcd Prever)iaRPPLogs FrHEAMIEH 7§+ C&T M

di ffuse smal| cleaved cell; .lar cell o IsGiohynphobl ast oma; snmal |,
.non- c| eaesEning fepter '@ﬁﬁﬁﬂsshb%éﬁ?lﬁ lt?l P "“'sd;omggpf’?jcﬁfpgérs, predoni nantly | arge
cell; folli cullﬁrsﬁieipﬁ'@@m Rpitial Yreamhi foz|Baalbdhatighdncicans teopdmigisiration ff xed

smal | cl eaved an arge cell lynmphomas. Still othe opl as t 3y be
treated whdiltidihthempymog ichéropiberapeutip@eest Shihe; %%Hf Fgﬁ Wﬁiﬁ"s"&p%‘w@ |

| ynphormas, acute T cell. |euken a \Y S. vk sideceaid a@sa of

t he preséh‘ﬂ‘a‘i“?ﬂlg}?fqpéfnw’(l)ahe HEEU e Sﬁ- g’gtrﬁ%%&g %eﬂ%erﬂéﬁuvgbz‘3+ nal i gnanci es,
It has b%&ﬁ‘mﬂ@%?ﬁ,?tﬁdlms fuuiibal halnbihey veidelypasetli sedtoehty fort hemaiolagigah
treating cefrl chronic Iyrrphocr:a/ti c |l eukem a (B- ClaL . As such ongeagzmgrtant
aspect of milhsanries Bnthemotheriply o rCaoipatiosedhcROHSTaRY 12 SONF SHEGCRY "B Cer [
chroni c | ynphocytic | eukem.a.(.B-CLL) N Rl Ldhist Hagh&Pfthrough
conpri si rgpridinPhi GBI g TN Psapghﬂ}oé{gﬂ?@)’ef ‘ect il%/r{e]lqgrsrgﬁn(% of a CD23

ant agoni st, 2 PRsRER jgnot her significant facet of the instant
inventi onc'h éqgr‘}t:)lfc?dggsa arti cqoégﬁg?ennnuf acture such as_ggi ts inc rgora(é' t he
di scl osed CD23AgRidgarnik ahobjechof the preseeigvantipndo pravideow; tﬂ\Y718ﬁ¥l SHPEEBri ses
a kit useful for the treat mg@t of a _,napq?clceﬁyfferi ng fromor predisposed to
a neopl astidmetheds thalMReHPS [HErEs "PRER" Th& cont ai ner having a CD23

ant agoni st _depgsi LegkNegielnrand ivchilielo povido donponids) avdi wathodyehmeysai d
CD23 ant agoni st” ey be us}eé to treat said neopl astic ﬂs&;ﬁg{{ OBher in

obj ects) effaabilyesedndreatvmptaairedisatlers ped pipeaialiy clravey T i¢ Jeubgmiaitar ent
to those skilled in the art froma consideration of the follow ng detail ed
descri pti patiants lpm@ﬁ@ﬂ]@&ﬂ’ﬁexerrpl ary enbodi nents thereof Brief Description
of the Figures: Fig. 1 is a graphical representation of the specific

bi ndi ng of Rituxan and a CD23 antagonist to |ynphoma cells in a

concent r aki, A€ pemd @ilentidrashi on; 6 WO 02/ OGO, | 8a PCT/ US02/ 02620 Fib. 2

is a graphical representation of the ant - ioh Whietigxd city
(ADCC) acti vit jhete andopiher QWPSHySh P pRidett %}Zgﬁ'pegﬁgﬁé;ﬁnﬁﬁﬁﬁg%m I's; Fi gs.

.3A and 3B show. r V8! Methddie aditfes OF snadfifaktues, compbwalsi cod cofmpasi@ons
ant agoni st%“fﬂutsﬁhﬁ’ ?i@g%ﬁégnﬁﬁ\&c rrea‘i ated in vitro kill i(ngBof_ tumr cells
with | ow gRAGERthealstonsthofrcatentof regplaptia dispydersi 17 Ut GRO-CERRIERTY HPBRE" of

the ant agoprr]cl)vsiziés for CD23 antagonists that may be used to treat patients suffering from a variety of

Thus in one aspect the present invention provides a method of treating a

cancers.
neoplastic disorder in a mammal in need thereof comprising administering a

therapeutically effective amount of a CD23 antagonist to said mammal. As will be
discussed in more detail below, CD23 antagonists may comprise any ligand, polypeptide,
peptide, antibody or small molecule that interacts, binds or associates with the CD23
antigen expressed on B-cells and eliminates, reduces, inhibits or controls the growth of
' neoplastic cells. In preferred embodiments the CD23 antagonists of the instant invention

will comprise anti-CD23 antibodies such as [DEC-152. In this respect it has been



Figs. 4A and 4B show, respectively. that the induction of apoptosis by a
CD23 ant agoni st alone; and with Rituxan in |ynphonma cells; Fig. 5

i |1 ustratgsoibgsgsnducti on of apoptosis by a CD23 ant agoni 8CTAISAAIGEUXan
with cross-1linking by a secondary anti-human 1gG specific antibody in

| ynphoma cells; Figs. 6A and 6B illustrate, respectively, the induction of

apoptosis by a CD23 antagoni st and Rituxan and the conbi nation ther in
SKW | ynphoerpectetilysfoand dhat spels antpgea 1 He) "ﬁyﬁ?? ‘éﬁ‘fg AR tPAYCH HRRPIOYE 18 BE 8‘9?&28(

anti body ﬁb@n ?,gcfc%écﬁ E&‘&fem}(lgcﬁ a%tnp?gyfftthg ﬂls%‘é)li AREMIRSIomiries ¥ IRARIBFGRdctndy a

CD23 ant he conbi nation thereof at various
concent r ahi9BSs ifidligfarlcahécibrising tdntistingtaid malignaynesiigiveth an apapiess on of
-apoptosis in | homa cells by a conbination o ,_a_CBZS ant adg&llbstl arlle

Adr i any ciimducKiggameurd lebn" Rl anigarmisyi MOTEOYRAFHIYIEGN PBHBHH SPT MY N hphona
cells by a conbination of,a C ant ISl | AbMBE will gStotok@A and
10B i | | uStD%} antagusis ey, BY yggfﬁé%ﬁnlﬁ‘%*éﬂ”%%e‘gf"*g‘é{)'SE??@?‘?‘? ﬁ wc‘:ﬁg%la I's by a
CD23 ant agani sherPls@MBoRBEpdshe i nduction of apoptosis in CLL cells by a CD23

antagoni st and Ri tuxan and the conbination thereof at vari OUSe 1 o calve
concent r at i onsWhifé the C2sansagonistserg efiRetive B’H"W"Pg’éﬁ‘b?@gpén 2Rd o4 hes§lY S py a
conbi nati on of a CD23 antagoni st d. { [ a[=3omy <t 0t id R®nts.

ant -t amiFesa0ey gist pe ped BRI A eoh RGP B Ko bhetre RAeRid hiens

| ynphora/ 'ﬁ}% Qu@iéﬁ £,cBRSI8he inkbriion L3m@FiaRhi methbd of irdatiag p atepastindisarder in unor
activity of a 23 antagoni st in conbination with Rituxan in a
| ynphonma/fhRahoungeisingdbe stepsdt ai | ed Description of the Invention: Wile

the present invention may be enbodiegd | b1 t o0 ot gsed
herein are spe‘%fji“fll"étef'Pg@s?’?ﬁ‘?f’%amg&étﬁgnﬁs %’ﬂé?éﬁ?&? h%li exenpl ir;é{/elut he
princi pl e%eq{]mtsg;g n{ammMCRR/ 060484 PCT/ US02/ 02620 invention. It should be
enphasi ze that the present invention is not limted to t‘?‘ﬁ%iﬁ‘?ci fi.c
enbodi ment s i | ddmsinisadring.a (Asraperdiceliy effiecaive waount ah feasteme G thgostdo
directed to the use of L CD23 antagonists for the tr t, . b

pr ophy| axjaid (Pfi“‘émy“’h?f@"’ofsa'g ﬁ\ﬁmg}“‘&%“%oféi“‘na‘l%ﬁ éﬁgﬁé&pgﬁs] %@n&[ sclosed

ant agoni sf g,; erpdeinuaﬁl?%r@ér%?Qoﬁurﬂeﬁtlﬁonj unction with a wide variety of
chenot herapeuti ¢ agents. In this respect it has been unexpe ted%‘qe&ﬂf

di scover ed t halihighatieagbas singgonistst hay ibestsashtini GHARMETYH Ydihed g arly
Cnexpect ceipRIVET SgThACIETE sty o rnehu el BEER of e o,
ke o D e e e Bcoper ot the. | nvant i on
in any V\/;’Jla’spei:ttofhﬁs 1ila/|eﬁ(i)on comprises a m_ethodg of treating a neoplastic dfgorder in a mammaei
comprising the steps of:
administering a therapeutically effective amount of Rituxan to said mammal; and
administering a therapeutically effective amount of IDEC-152 to said mammal
wherein said Rituxan and said IDEC-152 may be administered in any order or
concurrently.
More generally, the antagonists of the instant invention may advantageously be
used in combination with antibodies that react with or bind to antigens that are associated
with malignancics for the treatment of neoplastic disorders. These include, but are not
limited to CD19. CD20, CD22, CD40, CD40L, CD52 and B7 antigens.
Those skilled in the art will appreciate that the present invention may be used to
treat any one of a number of CD23" malignancies. As used herein a CD23" malignancy is

any neoplasm wherein the neoplastic cells express or are associated with the CD23



been di scovered that the CD23 antagoni sts di scl osed herein can effectively
i nduce apoptosis in neoplastic cells. This heretofore unknown. Progerty of
the CD23,gMhaeR8i Sts may be exploited according to the t P4HYHG2R8rein to
provi de for therapeutically effective conpositions. In accordance with the
present invention CD23 antagoni sts may conprise any |igand, polypeptide,
peptide. antibody or small nolecule that reacts,.inter Dl Qdnt
associ atasigen.t ExemplanrgR23n ﬂ?‘{j’éﬂ?‘*@%ﬁ?lé%yeée Hated Hbﬁ'ﬁ"s‘%ﬁ%ﬁsgftﬁ rtnﬁhﬂgrtee S
reduces.. inhjbits or controls Qr o be Qhsiiearliaginie’ s Giddase hidh dgradknown
in the JRVESPY (UFRIPE "?‘%b?%eﬁf)g 82’1 f‘?nidty receptor for |gE expressed by B
cel I's ang,oph8s afelémelihiegpas howtlodpkins lxmphodand sgfbelirepici kmahorygcul

. which, upon binding to the CD23 cell suyrfac rker,.d r pl et es
CD23+ celehikernia (@-G{ahimlymhﬂmmacwm%#)ff%ﬂli@é“%ﬁtﬁﬁoﬁ‘é“%"r cﬁib’éﬁ%‘%ﬁﬁ ( utr%sc’t i ons,

e.g. by reducing or preventing,.a.h DEE), Fhirkitit SniphombeBLR | .

. The ant a{fglr‘ﬁ ‘E'qgﬁ“Bé%ﬁggfl@’ blslﬂ‘g%}dgbt‘t%gmgg%m%r? cel ?s (lil. e..@?{epduce ,
circul at iA@gc;_B c@htkd | OyRbEImas) anomepid Br eedlledlynimhos t ANSiSUEMUBRPAEL on
may be achieved via various mechani sns suclagf?n‘ti bOd\c"-lge ﬁngce ga“ cleave

cel | - medlyatgbadgrtopatbyi small lymabeaytic; A Ber!ds usH 8T 8 n"ﬁ Efent - dependent
cytocoxicity (CDQ), . 1nhiRition, PLali f shatleARdamdtiate st aduadbn-on of
B cel | dedhnlargs. ﬁf’?“ U‘i"&"'&‘gﬁﬁt‘cgsﬁ?g‘;’h@%ﬁg‘gg’n?@fﬂl’ Ii?(;r%cl uded within the scope of
the pres %%}M%Vﬁnﬁ&%, bRebHenanlirge diiE ol lisylat. fpeedomivantiyamalieclewgd £pe
pepti des and pol ypeptides, |igands and sr’rﬁl I | ecul S}I.l?nha?g%ﬁ&s}s\/\midph
bind to the fbRIar eikedramil cleapst Fshiarae,cel JHMRBARRY Wit RUSF "FUSed 1o a
cytotoxic agent. 8 . 02/.060..t 84 A 1: 02 hinbiise T el peosioneds, t he
i%stant R W%#Fda‘vﬁl\%/\ﬁelcé’ﬁllpé)ts'l@ﬁfo?g err ea é%ggﬁg%%%ugﬂl st is IDEC3 152

(1 DEC Phay,eqesiiic@leniasSoill Mi@@Siorta i fornia). |DEC-152 is a primatized
nmonocl onal "anti1.-CD23 anti bod%/ﬁ also referred to h é)ei n_asgﬁﬁgsgf { nst
the CD23 anti g&hil¢ thetmétbaishddhe preseal BYYERIGNRAn \Pg U TGP Q48NS @%E unur a
and Kl oel zer et al, 2000. 22:131.) .. : icRRAY e F8dER e o trgitingtRed

f r om 5E8,maignancies # ha%’t"fcﬂﬂﬁ’ﬁ’él?frcéﬁ%gtog{ﬁc{]ﬁﬂ?cfﬁ%} srg??ltgtc?ﬁgyﬁybri domm firmgm
cynonol QUCS,]I@P&%ﬂﬁﬁ%t%@u%iﬁQEL@_ﬂ)y A$ ewhcbnerichpexpiterspest 04 $heapresit k Da

| gG nononer in el'I's using proprietary vector ec_hn?l ?\% h%_@gj:l)q{gal
p5E8 mai nfyadniion chepb&Es apmetivad of reatingdd eclt syoBi IX‘BBE?%W G i’y

heavy chai n and human | ight chaln . Yol icallt efles®ve @h@im®rC q
bi ndi ng. armamaesd ik Ae! "E}ﬁﬁ"ﬁé?’?k’,‘éﬁ"ﬁ‘%ﬁ&gg’?ﬁa‘%&‘;‘fg‘gh%ﬁgu‘gg{ kgfﬂ} bpot enti al

ant agoni st sk e GlsGkasedid dak@anonl y owned U.S.P.N. 6,011, 138 which is
i ncor por a‘lé%ﬁi’%‘@k’éﬁénti rety herein by reference. Those skilled i E:St 'B? art

wi || appreci at get hadthehesignifigpotirfdest © ﬁ%s‘i’ﬁ?@né“"&ﬁﬂo%“tom‘g‘esofm? € present
invention are useful for.treating a tihvEy QL SOTET » Tl AEDEspREL the

mal i gnancyapaguEElh A3 “’tt‘if%fp(’@%%@‘y en@?ﬁggﬁgﬁél?'e’js%@% I scussed paébove. t he
ant agoni st.s.of é{&\k}ﬁti@{ gﬁﬁﬁtiseis VIENhéeBit 1o ehel tammean edat mamnwl shifaibgsfromer

pr ef er r edP&Hbodi nent s ere the antagoni sts are antibodies ht heé/ ,rr?#)zge
deri ved u?ﬂeagpmmmna peopastic diserilere 6oMprSinge 8h Mgy 8Re \ivﬁ'étf”é’ﬁf/ A8 fasta

portion of one or snore constant region domains:al G.0ekftpd3 asufsidtinuiyed or
al tered santagoniss dgpasis ‘é‘efcﬁba'gieaslfﬂ?eg%rg’?%’gﬁemd%gl t gfrjact eristi c%ﬁguch a.5

reduced ipm Sl bV nebblaWd disokdbrt her be appreci ated that the
ant agoni s%&ggg%gﬁesﬂeo i mmunor eactive fragnments thereof.

" Y. De
expressed and WiRsubitisoficares i advan@gescinie PESSENt 18¥GIE" J‘é‘}l[% appdrent (o
wel | -establ i shed protocols. For sone i So ldbts i StRw of pldferréd
only use thpse élﬁi-lF‘gB‘rﬁ]BF‘ﬂé‘ioﬂbd F‘gﬁldc‘é‘h”ﬁ'(’ gqg&g @E%gﬁidghﬁ?ye%t?grr‘lﬂor w ,
conpl enent ar t R13Y Lpns) of the antagonistic antibody and conbi ne
them wi t hbé.&?{‘r%‘l f@é@d%ﬂg%fgﬁgor egion to produce the desired properties.
Conmpati ble single chain constructs nmay be generated in a simlar manner. In
any event, it wil| be 3 ‘rFeci ated that the antibodies of the present
i nvention  DesgtgB 0 HGEABEFed to inprove affinity or reducg
i.mmunogeni city 1@}?, I8 gﬁﬁm@aﬂ r@prebentatioh of Ber spexifiappinaling DPBitwrn " i5d jacdsD23
conpatible with the présent invention nay be derived or fabricated from
ant i bodi esaptdp@hishravempleena ¢alisang eqngeniration dppandsd fashy s ant i bodi es
consistent with present invention nay be derived from and/ or conprise
naturally occurring nurine. primate (including human.) or other nmanmalian
nonocl onal antibodi es. chineric antibodigs, 9 WO 02/ 0G0 L84
PCT/ US02/ 02620 humani zed anti bodi es, prinmatized anti bodi es, bispecific
anti bodi es or single chain anti body constructs as well as i nmmunoreactive
fragnents of each type. The term "antibody'' herein is used in the broadest
sense and specifically covers intact nonocl onal antibodies. polyclonal
anti bodies, nultispecific antibodies (e.g. bispecific antibodies) forned

o, o, .. e - o - - b o




shrinkage, dilation of endoplasmc reticulum cell fragnentation, and/or
formati on of nmenbrane vesicles (called apoptotic bodies).

"Ant i bodyygeneddsnt cel |l -nedi ated cytotoxicity'' and "ADCECI/USO¥@X2¢ to a
cell mediated reaction in which nonspecific cytotoxic cells that express Fc
receptors (FcRs) (e.g. Natural Killer (N.K) cells, neutrophils, and

macr ophages) recogni ze bound anti body o t ar.get S y
cause |ysis offig.he it ar&g@thn‘@éFFEreSFH@“é‘? ioﬁﬁﬁ'@" ﬁ%dg ﬁfeg’%‘l‘dr?@g?‘%%g&%@%w NK

cells, e ey . £5 G )6k dmesets;FcyRl; FcyRI T and
FcyR | | .fgp&@k’hﬁé@s(}%n@%%yﬁnel%?%g?)Llﬁieti c cell?}:mlﬂn summari zed is Table 3 on
pal e 464 of Raygi cin andl 38 siedw, RepuativiRevihe | affeatsort the aombimationggfia LD,

Shoh as ehisgorleswithRuNR 08 At Enmenaietsis oy oskiity O tbbP 4R A R
performed. Useful effiector cel. M hisHE @)ns b6k Welezdresti pheral bl ood
-mononucl &8P f"l"%ns(%gﬁfd&]e%nog&l\'lg‘l? u\{lla h‘%%ﬁ%ﬁ?ﬁl&? cell's. Aternativel g or '
addi tional |y, PARCGARahi Vil yho, fehectivdlpctbhtethef infvation exft anenipsisebyad deld 3d in
vivo, e.g., in a aninmal nodel such as that disclosed in Cynes et al. PNAS
(USA) 95:a850sis6 alone aig) with RituxanandynphiitliBeT/ Uso2/ 02620 As previ ously

i ndi cated. particular]y preferred ehodi A DDA ndgOREsE Ak RNMent wih
enpl oy CD23 an‘t‘é‘ggHﬁ‘él‘%‘e%’%ﬁﬁ%ﬁg’é%ﬁmﬁ?@z1?%3 CD23 'such as | DEC 152.

Whi | e exi §hdshehkap bykagdtemlanpantideimmdaGispedificaritivodninlympbema rals; new

anti bodi es may be devel oped that are conpatjbl.e wi.th ihe d'{%iglbsgdcﬁgghods.
Using art recokjgs.zed andobBcliistates fespseichs Ay dndienpn o ROPIOIE S 3 H - anmal
by mul tpl e subcut aﬁi‘ﬁ?tggalfﬁnd &%r&ﬂ%rnka&iengﬁéred:mmtwwﬁmbrﬁa dehe afied @osnt

anti gen (¥Mggonishay tmor ~associ ated antigens or cells or cellular

extracts GAGRY with A8 agilGimanid@epreilicantbaly; adj uvant. This immuni zation
typically elicits an i mmune response that (fyglg(ﬁri ses

r od Lon of .
ant i gen-r eact i Fig. ashdvsothedsductionpb@opipsisdy WRBESHS "bﬁﬁ%ﬁﬂﬁg‘&@ﬁt@g d

Wiile the_resulti ant.i.bodi es be. . fr.omthe serum of the
ani mal t oRPHR 4 ¢ "‘I‘X’/‘H"@)ﬁ‘éﬂ]%ﬁ‘?%’gé%g‘ |°§%é(¥rﬁ?{tlﬁﬁlsoh%ften desirable to isolate

i ndi vi dual | ynphogyit@hicafly anistrAtes ipspefgisticyimpictioo d€ spaptospeeini lpheheiha eallsod to
provi de honogenous preparations of nmonoclonal antibodies (Mbs).
Pr ef er abl py a tombingtiphaoyC1023 antegonist aichAdridmyRt he spleen. In this wel |

known process (Kohler et a., .Nature 495, 29 Jin LibSph&hatdevel by a
short-1ived, of'w tsé?wbltsﬁ'p 0e Fgé l?“fhr?c(?%na(galm;*tl 1?5 whi ch has been i?}yj ect ed
with anti Q&Hbiﬁﬁﬁbﬁm)m hritagonisk BRMAGdakabinegor cel | line (e.g. a nyel oma
cell line), t i

us producing hybrid cells of "hyarido s" whi.ch are thh

imortal and c&sbl @A and pOB divsiretg. tesnscit theRAPSHOR OF BPPRACRY ‘Bo@;’“ fse B

cell. The resulting hybrids are .seqr. - I OF O: S rTgpe) brist by
i s B U AR B L Stk e ns shigons

sel ecti ond &Y i ndi vi dual strain conprising
specific gﬁa‘gﬁ $0F anifiBe ERBIRAtoRMh@Eof advariongbencentratibosty. They therefore
produce anti oai es which are honogeneous agai nst ﬁgiji‘hﬁg?' aFti gfn (fﬁ% in
reference to t e rl iphows genisduciopnf apeRigds EbLics 2 CRBRYEPEHET 2
Hybridoma cells th repared are seeded and grown in a suitable culture
nedi um t héf“aﬁ?‘ﬁ?té’ﬂ‘ggllugm @Hf’ai ns one or nore substances that inhibit the
growth or survipgl | 0éhovWenenhtisador ativitntola GRS anagasst .2 ThglsagekiMad in
the art will appreciate that reagents, cell lines and nedia for the

f or mat i on,lyspheua/S6ID medsgmoddlh of hybri domas are conmercial ly avail abl e
froma nunber of sources.and standardi zed. Of a Webb3 entaabhiss ed.
General ly. cul 3’&3'3&%1’%@% %?&%&t ﬂ{é: %&b?{ Orrgtqwﬁgeg\r,gbg% ovvia%g i's
assayed f oanirQﬁlin;Wiﬂﬂiiﬁfxaﬁﬂﬂ@@l@h&na@ﬂlbbﬂ@semﬁghi nst the desired
antigen. Preterably, the binding ' specificity of the nonoclonal antibodies
produced by hybridoma cells is determ ned by inmnoprecipitation or by an
invitro assa . .Ja ioli,rrr{unoassay (RIA) or enzynme WO 02/ 0&0=48a
PCT/ US02/ ent assay (ELISA). After hybridoma cells
are identified {ak ¢ Pf@m iARdnkibe haSbo bmbbdicd! s mapyl diffecitt foons, ydiscesedni t y
and/or activity, the clones may be subcloned b Iirritirt].g Hiluti.op of the

pr ocedur esheaeid dcacpecify ilbustradesr embediments thessof ﬁ%j‘f XBIRRILY JA%IPTRRIPISS o 8 -
Principles and Practice. pp 59-103 (Academ c Press, 1986)). It wll further
be ( appreciated that the nonocl onal antibodies secreted by the subcl ones
may be separated fromculture nedium asgites fluid or serum by
conventional purification procedures such as, for exanple, protein-A .,

hydr oxyl apati te chromat ography, gel electrophoresis. dialysis or affinity
chr omat ogr aphy.




I n other conpatible enbodi nents. DNA encodi ng the desired nonocl onal

anti bodies may be readily isolated and sequenced usi ng conventi onal
procedurwe o®e@s4 by using ol igonucl eotide probes that arRCTEEYWAIREVof

bi ndi ng specifically to genes encoding the heavy and |ight chains of nurine
anti bodi es). The isol ated and subcl oned hybridoma cells serve as a
preferred source of such .. Once i.sol at ed, [CHRHBN gdnknto
expr essilgyenjient é‘r%!‘,"“&n‘"‘cﬁ“[)g}?aélzf’ﬂélﬁugl?ea?fgﬁegg{ngé&ﬁ)ﬁ]tlblBro atF'{j/)g(% ?Jgasgr 1
eukaryot | c‘g)ta% Tﬁg“kéﬁt' ich as E. coli cells, siman COS cells, Chinese
Hanst er OV ry'% “cells or nyeloma cells that do not otherw se gr.oduce

i ni m unogl obuh RRlicalddraboparthé pueeant inyentignelsidisested uthpnae phD2R aRiBFOYEL

- nodi fied as described herein) nay be used.to clane. :: . Y ariyabl e
regi on slonUneasnenrand ng PRentYlaX S f DY LRE PBS&%“B‘%’Q‘a‘? g’@gér ﬁgﬂeléﬁ%ﬁ gle \AFI/'rlgan et
al ., U S, serial Nooid Il de fidchi@Mod@riamy cefunchidf Switwhi cide Svariegorgior at ed
by refer@ﬁ@%ﬁcﬂe?net? P sgl?aa%t i%gI T‘V tﬂi s ent ail&g extraction of RNA fromthe
sel ect edcefldtifrageanivapsitan InotheDiapecaritl hasmpedrf peespreipdly HEs@EeredIMBARCysi ng

| g specific primers. Suitable priners. are described in kS : ith

5, 658, 57aeganists 9fsthg insint HYEPYHY &F é’aﬁ‘l‘i@PﬁY ﬁﬁ%”?e%é%’ e“g‘é&eJ'." °A°s“~ﬁ5i‘mt°T‘?’Ng’é

di scusseg. i n de! A tellfvafisbahePtachhbl SDEX phtagsiingof the pesentr ed
ant i bodyﬂﬂﬂymgg{ garsdﬁ%ﬂcl)alhépeni%ﬁé@egfgt iyvell y large quantities to provide clinical
and comMmBeh@in aeP@ipkeisllyokfticaeioismini g treftmienh of Thesséc dunphasytic Aeykegniagr ¢

w || also appreciate that DNA encoding antipodi.es or anti r ts may
al so be Wmreavsd Whibhnotantending,lo BW&@Q‘% %CBP%PFﬁ’é' '8%3“3'8{’ ’&’?Wf Ltrﬁgg%m e,
in EP 368 684. Bl and L), SuR . AfQodfI8s ElisdloRl MbtbiN cins dffecavapriatiect
herein bge“r"eldéqlc%%%. ' %tvtedr%alw%%b%?%& ?o%s (e.g., Marks et al_. _

Bi ol TechpgdAss 10ndopfstio 3ellsl 99Ris hereavferedakoohtoney qirthel (X3 miagonitiyh
affinity human antibodi es by chain shuffling, as. well  as ago]! A d:

i nf ect i omaarie dxploiied aceadimgie thi leachings heredn ?Oal’ré’ﬁw\é\ﬁglr lh%b‘ é 1?5312:!9 ?6?1'3{‘1“3% ge
phage libraries. Such procedures provide viable alternatives to traditional
hybri don§®P8HAJues for 12 WD 02/ 060484 PCT/ US02/ 02620 the isol ation and
subsequent ¢l gRhAGrdicENR eleqRalentinyériod (32 3amthgoristssuayrconzrise amekigang,

within the purview of the instant invention. Yet other enbodi e .of the
present ipolypeptiden pemider pyibodn et §eME rBelFOe QF“ LS DR Ir@mﬂsu%%tsgcﬁﬂ%odi es
in transgeni {jel o (e g .. &8k T s, 9hhiBAAGORARYS th

i mmunog| Juth H%ﬁ%g}%‘i‘#%‘bﬁ“g‘i’%%éﬂ é‘?? éeh%t““é@ élﬁgft“%%ogg&g?ofé, 181, 5, 339, 598,
5.591 .6 gr?m%daf%e&@%uc%@l%. eacil kabwn whihe brt CDA3nefersto it low 4fbnis tgcgpjor for

referenc For exanple. it has been described, th he homzyqa etion
of the arfgE beptyssethbnBycedhanhothes ‘?ﬁ“ﬁgM"é"gP%chﬁ Iy ﬁ?f%t}. %‘t%?alsé’ér%r# (?lle%gé

mutant mce results in ¢ L R e 2k & W&;@r@m@)‘cﬁeus ina
product i d’?‘l‘.’ml*l?r@ﬂg?"glﬁl"lﬁmggﬁluj%g C'fm“?%t& 0 ll\,l i%&ggne array in such germline
mit ant . fhsam Add/érastekfereks Mithhenepradee teiib furstiols, wgn ba medubiogics PrexsaINGAtL i gen
chal  enge. Another preferred means of generating human anti bodi es using

SCI D i cehingoradiresponseealicited bygsally - owned. co-pending U S. Pat. No.
5,811,524 which is incorpors d ] I ehel e Jetluod tikculbggingPreelti at ed
that the genett® W@%‘SM’?%@I%‘@& ,gte‘{ggg %I ﬁ?l{%féfée&ﬁﬁ@rr‘énll ant i bodi e_sgmay al so
be i sol atggeignth FRRHaRIhAt @chtals tiibpsitli. bithhdepbition ey beneehievedhyighyarious
efficient nmeans for generating reconhinant antibodies, s, di scl osed .
Newman; Binothepisms|sugly antitwdy dgepndpars '(’ﬂ%?‘f“%%‘@éﬂq z/épR? - PP EO%ﬁed& N que
results in the generati,o f i t.él‘j'@). nti i B hadll GRatfaiatomOaHddy

vari abl e F“Hg“ta W%Sﬁ'ﬁn&g%ﬁé{ca t{ seqﬂgﬁgigngﬁ?s r ef e_rqence is

i ncor por a @Ry oral REIEAERh i(Bg. is apoyitdsiot Antagorasts inchusted ovithin yher sepre PEHKNI que
is also described in comonly assigned U S. Pat. Nos. 5‘$58m1§781 %}&%g 780
and 5, 756pRSHit swchtiert inghide ﬁ“ti@dleﬁcsdflg‘ﬁ?%l?‘e‘&“%P"é\"h""ﬁ))"epg BreR PR YPenRE
preferred enmbodi nent of the i ant.J Denton g IHEED23 Zenasatien epdbedllyusi ng
t he techn]'&‘g@é a %Tﬂﬁls'[“g C}ﬂgl‘ﬁ?/&gggfsﬂér\%‘gg Hiu‘r%p%ohtla foreg%ieng .referpteinces). As
S appar eggn;fiEam Wik of RSéPta GRAGIIE hgat.i on. genetic sequences useful for

pr oduci ng ar‘lutl body derivatives of the CD23 antagoni sts of the present

i nvention may be obtained froma nunber of different sources. For exanple,
as di scussed extensively above, a variety of human anti body genes are

avai lable in the formof publicly accessible deposits. .Many sequences of
anti bodi es and anti body-encodi ng genes Rgave been published and suitable
anti body genes can be synthesized from these sequences nuch as previously
descri bed. Alternatively, antibody-producing cell |lines may be sel ected and
cul tured using techniques well known to the skilled artisan. Such

techni ques are described in a variety of |aboratory manuals and prinmary
publications. In this respect, techniques suitable for use in the 13 WO
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It will further be appreciated that the scope of this invention further
enconpasses all alleles, variants and nutations of the DNA se%uenc&

descri bagoheheissy As is well known, RNA nmay be isol ated RCIAYORR265 i gi nal
hybri doma cells or fromother transfornmed cells by standard techni ques.
such as guani di ni um i sot hi ocyanate extraction and precipitation followed by
centrifugation or chromatagraphy.. .\Wer. ' 16 ordFENA OBY3 hRagdiidtds ed
fromtotal RN\Withip the mspggleégﬂﬁ?tdl}‘é%‘[@%gﬁ”f‘g@ﬂ@w@ﬁm ogr aphy on;g Oaltt'i gé)dT
cellulosg. .. T ﬁi{c hSithdcBRlcGlst 0ShheRepop Watifisaia). ariDECahdl isar Anmatized ar t
and ar eﬁ@!&&:fﬁ@ inﬁt}‘ﬁ‘lé““‘i“g‘?egéi ng ref% ences. CcDNAs that exﬁ?ﬂe ]iiggnl i ght
and the hemorahaithEDas ahtisodyr(aisb oeforrerbip hvecimas @5ED); aAWs UF A1 HEEGE1 v or

- separately, using reverse transcriptase and,; I ASEet B @LCoMAANCE
wi t h welthatk haawheare dleisiped | for ﬁ@?‘oﬁ%%}ﬁ‘iaﬁf’%ﬁ g]&%@gnﬁéﬁg%ongt ant_region
pri mer SEI & % LoaBSS! fbibody b5ES SribMaed R tIBS, pupimatheobtiamap @Ra3|i ght
- chain A atORE A sequences. di scussed above, PCﬁ ]al 39 @’B qoe
used t0 jS@baé GcRMgHybrideme froodéymngmbkms amcaaiss pnd Mah MR AL I ns. 1n
this case the libraries nmay be screen _ QA RESr Hchhalbge!
horol ogoespressahes2 lé&d@aakf(-hﬁ\?g%m&%ws@gﬁf&r‘%3@’?@?@6@?’ DNA. tcyp{ cg\lel y
plasmd DNA,  ma i sol at e f9p &lidbke REiofesapledrRcthbdm@amy! heavy
restri ctWoﬂﬁﬁ‘ﬁé’gﬁgmlé@éggﬁﬁe@rﬁéﬁﬁgcordancgl vvi_tﬁr;‘st andard. wel | known
techni qugs,:set fdhhikilizhteliaai boristant tegicdher dgdsmigtaies Cehwding E‘eaquﬂamteo
reconbi nant DNA techni ques. Of course., Ire I;)I}IA.r{ayrpa-Snggdf {eorRmbAlydi Ng
to the paeddativitioneoft iIHC-A62 ang Phsmpotentiat AGREREST &1 3150 pr ocess or
subsequent anal ysis. P rhed ant | SiRGHRAGRE Heltein BY sefbromed her ei n.
ai gonucl"t?"(‘if“i1 Hes'éﬁtf’ﬁ)éiﬁts‘gt\@g%r{?c%gﬂﬂg%eﬁ%ati bl e v’é\n th this aspect ofarlg{]e
invention arepygld skineintie taie wiki dpprediazer thias dhe saEpAwIASHEOMBRHHNE P Byt
using any of several commercially avail abl e aut omat ed synfihesi bh
addi t i on mdiNAisSEqhe pEsent dnvestiPh gre BB APT IIHEE BY %3881\7‘5‘¥°a§@&?|k‘52‘%‘ﬁ%rhai ns
set forth herein can be. obtal Sk 36). SKE MisEiRSedodbose e tintagoinisDNA
synt hesi s“"‘x}@ﬁéﬁ%'su."‘“fhgl%ﬁﬁ#i??g%??ﬁgegrlfég c?%{%?l ned usi ng any of the foregoing
methods n@y,d Eu%E‘en‘P?m%Ei@d 8¢ ismuietativedwito GR2Gvi neprefarred sabedimesiiydierol e
with the present invention. 14 WO 02103048 PCTI USO2/ 026 Qeu}?hérl ﬁleglal\{ari ety
of diff ergdtantaypests oie antibasbi dwymgy e dbived HERLRPNBYEFTEd a&cor g to
the: instant invention, the nodifi ' | BShstint Fdafon dusvhamd ark riekerdd, on
will shartéCW*&Ne&l}l‘é“E"ngn‘biﬁ‘”’tta} g?rklgr'x %‘qu'(()) hg?ﬁ géngé,:mt he ter m "i munogl obul i n"
shal | be el d &8 of Ghéd icPasdo bR e desred gipcheaical chhweterstioseahhisredicedor | t

Sug H Lo . .
possesses anhy relevant specific inmmnoreactivi té' " AI’I%I bodi. -e%;t'f; & et O
b AR FEALT I Ve

such assepithinegpenbitch Mawellsfugthier |beagpPrResiah Gp oreact| Vv
activity to an antigen (e.g. .a tu sooi.aled Mat h@aRed epnPrdigica dri ght
and . heavijnrawrepetiv 'ff%gﬁflgvﬁl}eﬁcggm é’(’)\?‘%l g%‘%r@ﬁkﬁkagebbet ween them The

anti bodi eg e samdistdeedell-esuplignéddgotoesief i ci al  physi ol ogi cal

char act er?os‘ﬁ%réwsish‘e ter m "modi fied antibodies” according Louthe %gggnt

i nvention are Hel shmoembedimansiiboay bs desirable i oy #5¢ 116, AT SMenEs or
reconbi nants thereof,.in which J der@idif @ ey of tRNatsponizs antibodyhe
const ant feeyi Mﬁ‘f‘-”é?g'w&l“g}?é‘ ?{a‘éonﬂ’g‘érﬁér&‘él?g@e%ﬁg{l %‘ﬁ%’ervg se altered so as o
provi de desi 1.0y hi.ORBRME! 2 GReiAE! eosaint asgiondh preducAcihe Alssierd: DIABFTtcs.
l'ocalization or reduced serumhalf-1ife when conpared w th. awiol&ent it

unal t er ed Canipatibldsirgle dplprgﬁmsmtémﬂﬁh@éieﬁ%fﬁ@di‘?rﬁﬁ%@%ﬂp%l £ FSP The”
purposes of the instant, applicatien, d LRaRbdnien Thalodiso bhanginendd trody
const r uct SVlHé\?i%’@rcﬁl“fcértg%p@‘? agﬁ%’?(ﬁ%d()#ctgﬁgﬁnt regi on ddc??riﬁiqns may _ be

consi der edmb%vp%fﬁmw £ RduaniniledipesiciyBas iscconmomoygthotal | Rorsexaple (4323 n
vert ebrat & systens dre relatively well understood ﬁis 'W%rhﬁbﬁéa@uﬁ%ﬁg in.
nor e: det anlibsi¢sovompatiblgevidy ity PEISHRL" Iﬁ’fﬁ’i!lﬁ@gf%up‘? eTShpT i Ses T ve

di stinct classes of antibody that i RE Ol S tE YhsthiRetk s Road sierivaal prgsenthhi | e
al | five cntbadies hpichaxp Begn '%“f‘l%f’%? lgl%lslgéo(f)e of the present inventjon, the
fol I owi ng igw,[giﬁﬁ SinQp ¥ lbrigRneoal laid/oe cdmpeist ednradlyt hecusting gngine; gamalc

nol ecul es. regard to 1gG inmunggl obulips conprise t Lfdentical:.d i ght
pol ypepti Otammhﬁnhmshunfan.hmre@81earmmmﬁh%“ dPPIOS "ﬁ]atagﬁ'@o@e\?,’ 0‘%“ Bgl ?1 Hc}{rlllg(?dlggr’ld
two identical heavy chains of nol ecular weight 53, 000-70.000. The four
chains are joined by disulfide bonds in a "Y" configuration wherein the

l'i ght chains bracket the heavy chains stqrting at the nouth of the "Y' and
continuing through the variable region. Mre specifically. both the Iight
and heavy chains are divided into regions of structural and functional
honol ogy. The terns "constant” and "variabl e" are used functionally. In
this regard, it will be appreciated that the variabl e donmains of both the
light (VL) and heavy (VH) chains determ ne antigen recognition and .
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receptor binding, conplenment binding, and the like. By convention the
nunberi ng; of the constant regi on donains increases as they becone nore

di stal fwembbRsantigen binding site. or amino-terninus JICHE2A22 hody .
Thus, the CH3 and CL donmmi ns actually conprise the carboxy-term nus of the
heavy and |ight chains respectively. Light chains are classified as either

kappa or | anbda (X, Each he .ch i,‘n GEasm Ui dtibo8y t her  a
kappa orhlimmtiéé dml@?ﬁ‘eseﬁ‘di“ﬁ“lefjﬁmggﬁ%? 'bpf%h(’? %3%3 S‘h‘gavy chai ns are
coval entI th&r fﬁ,l’}ﬂ\eh@%feﬁcalt{/pe portions of the two heavy
chai ns a‘t‘ ggwt“gdsgglg ngt herwby coval ent disulfide I]j nkaﬁes when

i munogl| obuI i nsc ane ‘gatibsdt diran ihesedbip hydnpafsHasensgat SPE lff‘“ﬁ(fﬂ%?rfcal ly

- engi neered host cells. However, .if non-cova o) f bai ns
can be ehfagcmenodlona ﬁ@lb}@}qbewly Pt%%lefhrgspé% SO ﬁ’\'tl@&%})%‘(& b§§§€c1ﬁ

non-di sul f, de l ! nkrgg( ﬁ%ﬂl‘ LSl |t\k/o %ﬁm&d anBBodiéahd %n@iﬁodlyelﬁfgmm“ soi lohg @t i gen.
«In the h‘&'{\}’ am no acld sequences run froman N-term nus at the
forked emgebq{,bﬁh@d‘ég;mrﬁmlggmatactmt%o the C-termnus at the bottom of each

chain. At the N-terminus is a variable region an h notdislabliys @
constant regi tintibody s EagRENE e FOPRISH R a‘?qrg% 19! %pﬁ%&c}a ggpﬂgt E;lr’leavyblchal ns

are classified . o s théYeo e Bbnples ofynuhmdyd%agme(ltsrr)
t;) wit h“%ﬂés%ﬁlf sb];a?rjrllt’f)lﬁ%k Qannqléj%{’ is ]t hg nat u?e of this chai
det er i NGRIJdBEFabe |P@B’§ F(a6)Z, hmdam iftagohgntas dxagwdles dwedlL@IF_ﬂhO&GS gpeler Wi“ The

i mmunogl obul i n subcl asses (i sotype | gAt ,

etc. ar eamitody ohdecaudaseand Byl tlamliﬁr#tlpﬂ%fq1 c%gt)%n am‘?&?‘?’ct IQ% ents. Bbmain

speci al i of WhfiSe RhaSses ofinde iFonppes ar e
é&g@érqﬂugb @lc% 88 }4%{1 ﬁrﬂﬁgﬁ%logé‘lﬁﬂ 1 RS

readily rtisan in view of the instant
di scl osugg,@nd ,reg&mmb nﬂély dluﬁéda onilelbied to Ipe)vpdj:r mpféwt@bﬂ’hfﬁh‘él%lﬁ%ltlaﬁi’e“‘es

invention. As indicated above, the varia r NG to
sel ect i veét.y. redwednerne haldikhaay pise X ICS)“SB‘F ﬂéﬁﬁi’% nl;é?‘{!sfotr %Jﬁlg%d&? ?gﬁe/

antigens. That is n SR the Aondiir d@l’tbtddbadmodﬁesrbwﬂle to
form t he &S mtéj ?‘“i‘bwbcn tlﬁafﬁf ?n%gwglt hree di mensi onal ant i gen bi ndi ng

site. Thi ?)m;&H@é &fn@t%hb/regaﬂht hadycisthe @52 domapr. ovi des for an. antigen binding

site present at the end of each arm of {he Y pegi fi 63 heent
anti gen bi ndi n/gusmctneﬂﬂ smm inderengPapiisise ‘HBr’rB‘I’SSn’gﬁ‘f”g mcCréi‘et rlrlﬁa}r%{nrll%i, 9? egi ons

(CDRs) on e Ch Of t " FOREagnentsi@r ¢f. DNA, cell

non- contldgj’d n‘tf‘ 5 o‘flagﬁnﬁeoh% gdm %gtdﬁl?rﬁe spec?fl cally positioned to
formthe Tnb't#f/én dlgldmh g &doplaghict Resicalot, bwﬂyhagnuﬁ%ts)nb tagdfor rfgematgpn o

02/ 060a8. USOZ/ 02620 di nensional configuration in an aqueous

envi r onnmenembihe vesistes (nalied 2pppietebedieiky and | ght variabl e domains show

| ess inter- m)l‘ cul ar, variabi | ’sgg@empce:ndre&fretd ar eeldl t he
f ramewor k regl & boﬁlhg ?%’a%w%%‘%’nkgﬁaﬁg]néwwgggg y adopt a ~3-sheet

conf or mat ﬁnﬁcﬂaf?ﬂqcihﬁn eRRich abmspkeifip sytomsivandls ﬂgl expessilis reepore d6B8) € i ng

part of, 3-sheet structure. Thus., thes mewor k r Paform
a scaff0INamhatl(lﬂclo(]ﬂlﬂegclf?orn(-‘ﬁiﬂmht‘ﬁ HENHAGTR @’ \318%‘7%&%13‘?5@%‘?&{’ &P

orientation by r-.chain tActihe ary céllsyfoe \neadiatinghe
anti gen biopgft ﬁgﬁ fé“‘?qbw%gyrzg qgé{%ggﬁcl %‘2’%{3 3)2} 4 n& a surface
conpl emenf gy Kt mlsepkﬁles@,eF@mm hﬁxly,rmhﬂnmseaochv@b aiﬁpiegsehcyfﬁihuf gyRIl and

conpl ementary 'surface pronotes the ngn val ent bin t he t y to
t he i MmunpeyRitt FuR capresgen 0@&'@‘6‘}9@‘“%!"5? SHE *‘Hﬂ‘r‘%‘éﬁ‘g db?‘%é (%r %@g’ Joaced

invention_ it sho e appreci Ldre@os ||Q§@4§L9@MD€C%$vaynt0|Haodl es
may corrprPé‘?é“‘alhg)"‘f}%\e“qofmggr@gb?}gﬁ?}ghF%?l”t hat pr)gw des for the I;glssocl ation

of the anﬁﬁo@%@}'e ¢ {rllerbdd2an mRVkRr ADIGC tab’ﬂas suharscthat Hesciibed ible PagtoNOmay
d d f t L hat t
o Nomor a1 Sisesponas St Henernbe rerESl) DRI, REh-iol forchsy G e o 2
bl f th t t dells. Attcamaively, of
variable region, S’E o4 miearhoa}xglrfgroc{lh§?§M@“ d\@ﬂqhﬁ'ﬂ KB (&) dells. Adrcangively,

human, rrurPFH%h“”H onol gus nonkeys, . macaques,, etc.)
or | upine fdgg%,ghi{] |An)(}3¢‘ abeviteel tﬁahade(mhmfsmtﬂmsh miaibevesisas & Wbl Cfon@rdant

regions o nog obul ins are human. I [gogsli nent s t he
vari abl e rapihaimsodef susbrpthal Bisdlosedin bhHese ¢ Ds@él?&)s’ﬁglﬁ :%\32?@? ? g nonhuman
source) may be engineered or specifically tailored to inprove the bi ndi ng
properties or reduce the i mMmunogenicity of the nolecule. In this respect,
vari abl e regions useful in the present ijgvention may be humani zed or
otherwi se altered through the inclusion of inported am no acid sequences.
By "humani zed anti body" is neant an anti body derived 'froma non-human

anti body, .typically a nurine antibody, that retains or substantially
retains the antigenbinding .properties of the parent antibody, but which is
Iess |nnunogen|c in hunans ThIS may be achleved by varlous nethods

Y . o



WO 02/ 060484 PCT/ US02/ 02620 with a human-1i ke section by repl acenent of
surface residues. Such nethods are disclosed in Mdxrison et al., Proc.

Nat|. Ac@@yoswesss81: 6851-5 (1984); Morrison et al., Adv.PEHFERH262044:
65-92 (1988): Verhoeyen et al., Science 239: 1534-1536 (1988); Padl an,

Mol ec. | mmun. 28: 489-498 (1991); Padlan, Mdlee.. Inmmun. 31:. 169-217
(1994), and U.S. Pat. Nos. 5.585, (189, 5 693 76l .and 5.693. 762 all.Rf which
are hereby i néempyieusligngigatedsny 1y; Rete Fmg%ql Fg'ts%t%%hfggtggt SIEHW @(} in
the an will appiaciate & 6inb GEHMARY S B3 fguhtd’ IDRCOKS. OMhifedxistingy e
will pr oﬁ'BBlé’yRﬁ%ﬁa@s‘%“gn&%ﬁ?w&??@anti bodies. In the context of the present
appl i cat Laboklee rdr e liliinehd msmnt inverdiopsievudittivodies may et dsvalepsd Hil are
-antibody wherein the imunoreactive region or site is obtain . i ved
From a | compat@boeiibaherisariel Soribedint PG Bh RATER RO Rasfe 8 VY
or nodified in acco Wt fbRintd SilbaihndoY 8P triuRpdritbfiea0 bijedtioas of them a

- second SB@S“?%@? '1“h°‘{3$3£§'§?%“& tgrr‘é)]ggllprnent s the ant i geg bi ndi ng. regi on or
site wil kgt LAflkeh 108; Puvtod Sombe asfoeiated prtigens erovellioers 511 ward OYiFAstS
constant region is human. Wile the i_nrsﬁmogeni c ﬁge(t:i f'ciq i teﬁciﬁfa til?rgmy@eri abl e
regi on i somptisige seshaantigens) Pk pwadigyants & NSJRMBRIZALOR, (NSNS tant T egi on i s
less likely to elicit .an. iy DANRECAVeURtibEIIBURGH astiNjieicipldnbeytesroul d
t he consf%%?n d tézﬂn‘f’?%péé non&ﬁﬁm@sour‘ée. Pr ef er abl Y. the vari a?l e

domai ns igp 1fiablibclRe. RNy tendsiliing tntitodiessnay ke havestesiirop te sl g ¢ al

.replacenment of one or nore CDRs and, if, necessary, by pariial : rk
regi on r epluaa etve ptovided PobgIvaAl STCPRRHG S gt .‘Uﬂ’@‘?o&é‘iﬁrdgﬁe%c&?slﬁ%ba@eﬁl erived

froman antibody of the ’ Spiedl ansoR o phsvidhbhegnols om
whi ch th YW‘PM?W‘?E@? %ﬁ‘ga};irclg%ggr@%%w:ﬁf% envi sageg. that the CDRs
will be qﬁ\?ﬂa‘{zﬁgyﬁ LP MoRBclaRil dbydied (disbler Breferatilnsghe dyrphockpe prbPElRindm an
anti body .froma different species. It nust be enphasized that it may not
be necesdenmy themspleepl ace all of the CDRs with the conplete CDRs fromthe
donor variable region to transfer he.antijgenhi.ndid@ T apasittie Gblathnsty

vari abl e domai'® ‘Sg ‘Xﬂbﬁ‘ﬂ%‘?".‘ 1’h§‘t°§$e$"¥,‘&ﬁ‘f‘a&na§"0n’| y be nec_egsary_to t ransfer
those resjydHascll NBIm@LE PApRETRS Yrotra MamAtahivichhes bemiivicepd BithERBEEVRT gen

bi nding site. Gven the explanations set forth L\E l)J .S, Pﬁt . rNR)zb'idce Is

5. 585, 08%fusdsl wals a7 Bhmand BneoliiEe (c.gia qwelpmp geline). (it profuiipgiRmd oells | o
of those skjlled in the art, either by LEMIAG T Skdubib ithd Berepaly ¢oiad at i on
or by tri¢l hdh’ag%?‘}sor“nllghf‘ﬁenl’é’%f gnglg{t%i ar?%gu%‘&rh:tgll gnalu la%ti bgdy Wi t)jh_ reduced
i mmnogenérﬁﬁbhafy oS b1 ONSetrasuliif Makda hteesepmgatod intotsigl gergridiswans bhose
skilled inthe art will appreciate that, in preferred. enbodi-nent Ss’fo}ﬁ\@

ant i - CD23schsetibhatiiugen,and regeowihovigreach bvigiab sirais cCompgs R TRSRES #5115 1€

PCT/ US02/ 02620 may conpr i Nnt4 j oL i TPTURRKGR&L Wiieh hfctigidliceduser eof
in which E’Emf"é%f’s?y‘éSlf‘ﬁlgéipﬁg(ﬁa%()fﬁ%ﬁgheg?fo? 1})% of the c_o‘nstant regi on donai ns
has been geleal edqQir@tReEM s8d.aint Ri@ehcotoathel e eends pushtags 5% JURER cal
characteristics such as irncreased tunor |ocalization. or reduced serum

hal f-1i f e"mherl@ahbared with an anti body of approxi mately the sane

i mmunogeni city conprising a nati - MRald SiestotANa tafhitabRPulike thédium

sel ect ed errbodi'-"c%&rﬁ ,mf’ﬂg @3%§{eg¥§d%bg|§%§é%%{t ese type of anti - CD23

ant i bodi eg WipkdreriOYRohGhsareleraRoRIBStARes Ney imibit Medgroiveanr srsivebof e
constant region conpatible with the instant | nventlilpn co,rrtgr,'%,ﬁeaaa,gglistéeﬂns,
del et i ons unfusedsipstentaliniyelosmaggeliandhpse skijled 1 Ahe gt 2al ARPTFHE AR SF2550 e
donmins, That is, the antirCD23 antjhodi osi pioaal 88 AgitRhiseeymapiRallyse
alterati o%e%ﬁn‘ﬁﬁlﬁtp'f“i @étt"coﬁgmfl@mg%tgfcgt?&{é@ egllc())?&l the three P\eavi chai n

const ant Q\gem{bns HoBHL, n&HRer0bf Ghidkesanad ottaridardizeé prothols carai welk stablished.
domain (CL). I'n especially preferred enbodk@ents Ehe_npditieq %Q%%gfqus

wi |l conprieeraipnailturdenedion #ondiehy ghes hyhridpaia; SelissARnEPRINE 1} AR i Te CH2
domai n has been repoved (~CH2 . 1S ) S iddACi Prefatly,aue dindimy it
i s known iRROQUEHOOf r’f‘ﬂ’ﬁflgf“ﬁgm(’f@ﬁ&s]g %%%%?r&sz)él}%g&%g?g?%% szl\?er_al yef f (_actdgﬂrig
f-uncti ons. o Fap X gl mobashdl Ginglbodife pGiuednipo hgnidoofa edlspisedpiaimineg by
antibodi es"activates the conpl enent system Activation of qﬁﬂngp§9@“k§

i mpor t ant iinmuinoereoipitatiiTselt Ryo#N #riire 9y sBeh asa 1AAIPABYREY The) i ¥ati on
of conplenent also stinulates the inflamatory response and may al so be

i nvol ved in autoi mune hypersensitivity. Further, antibodies bind to cells
via the Fc region, with a Fc receptor sifje on the antibody Fc region
binding to a Fc receptor (FcR) on a cell. There are a nunber of Fc
receptors which are specific for different classes of antibody, including

| gG (gamma receptors), IgE (eta receptors), IgA (al pha .receptors) and | gM
(mu receptors). Binding of antibody to Fc receptors on cell surfaces
triggers a nunber of inportant and diverse biological responses including
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WO 02/ 060484 PCT/ US02/ 02620 The term "vector" or "expression vector'' is
used herein for the purposes of the specification and clains, to nean

vect ors waeob/iso4saccordance with the present invention as BCUER20262% or
introducing into and expressing a desired nucleic acid sequence in. a cell.
As known. to those skilled in the art; such vectors may easily be selected
fromthe group consjisting; of ol 1 ds: ages. Vvhruses . and.relroyhrlses.

I n generhg‘?ed\}gt!’ﬂ‘&"é‘bbé’bl?fﬁgf’tsﬁ' éﬂv@?ﬁ ﬁ‘@r B%&g’ma ?eﬂggfﬁt%agﬁﬁ%dltﬁétégﬁ%éc}ése a
sel ect | pghtg,!gg}gg: bf t@gﬁgp&rg Lificitye 2§ an@r 8éthvag, the cloaed iy at sutitlanediby of
the desired gene and the ability to enter and/or replicate in eukaryotic or
pr okar yotiingrirge ldilatior-grrotdderes uapb smewnf byt rstandandy enethadn, (Grgies olderesiaidssi on

~vector systens may be enpl oyed. For e, one,cla , : il zes

DNA el endfitiodigti _é’yﬁ’"é’f’é’“'g&[i -\i_@ﬂ"«?rm‘gﬁ%"‘\‘)ﬁ‘?‘t@’é‘&:&s E%@sﬁﬁgbﬁﬁ%ﬁ%gﬁg |l oma
(ReV: R e e R =t e have
i nt eiJr at edtuird encBNén, i astitestthed pr sdmro hysomestinpy) rtyei’ﬁSféiO@dtr@@dWS suahy &dffi ng

one or nore; markers which allow sel ection of transfected,h The
mar ker mEyaRHIS\RTEEINF Ay h)ﬁ‘r‘??ﬁ’g‘"tpfiﬂﬁt‘?;mt"@?%‘"‘- KB l‘[?ﬁﬁ?%hoﬁcoq'sst ,Chagvsltgco ? g‘éﬁrﬁw

resi stan‘Qr rognelt(%r hgnti biotics) or resistance to heavy netals such as
copper. QTR bl e mar ker gene can either be directly linked to the DNA
sequences to Dheomepsesmeitlc ambadiments DAl encading the desined moapglop} antibodies
cotransformation. Additional, el enents nay al so.be.needed for opii ,

synt hesi $nayf b‘PrPNQ'1)’Tﬁ@'§‘@de?'§irr§?ﬂ“§“‘f?9y”§"?%Icﬂ?j"ee“gﬁ‘ﬂl c%m%‘l%ahcgl @;g"a§ mr%f'lg as
transcript.ion { RENGBR! 6 biAdiflg LEdcdaRy ko Bersh 8Rc@ding the heavy

parti cul é’ﬁ'?g}“‘%iregﬁéé)g}e?%s{{eﬁ%t(ﬁ?rreaﬁfbs di rlectged&{co anit'i -%DQB' anti bodi es, the

cl oned vapd aphehhingodmugian astitaxiies). iBerisaated andbsubalopgphdsisionn cplesesye 2 ong

ith the h d light chaij t ant i o f bl TAN.
dl scussed pbved Sireq Bf aushyONGh; Onves sarelic P NG b BlGnf Iy sipresfd ) 2
expressi on V-eqcRﬁ&&&ik%$hﬁp@&@@%8tpkﬁ(%l'v%tic P Bukatyerid Hase@Ms sheH asf Br iR ,

ref erred £8%%s I'S vector ‘contal ns the cytonegal ovirus

pr onot er /emansigh COhecIRpTameheamgboOvary (EHOY) coioommgelomalvellsivpdemnpyi n of
replication, the bovine growh hornone pol nﬂsn | ation nce, ne cin
phosphot regleswise pseduss dnminggabyingn M‘,’f%ﬂ%‘%ﬁ Yd 8f'%%‘§?%ﬁf\§§§‘8@§§ é"“g‘{g?n@/e and

| eader seguence. AS e - AMant tahl Sa@d Rigidhakqlarss f ound
to resul t’g?‘ﬁﬁ?fg?sy@s'f'rg "%Imee\l/% lé%gg%{m(}%%g?@ght?%nogi esdlupon igﬁcorqor_ati on of
vari abl e fapgle GomafRivie fiRiodies gedssribddriadkheen @nl j U.SCH@a M. §79.06 Ifdeded by
sel ection in (418 contai ni ng nedi um eand met hot rixate ﬁ;{‘rg| i f ga{hl on.. lio WO
021 060484am@Ty 35020826 2bichhissingeppieds by reipienee JEY o Sr%ﬂ“lab)-‘d S FU88Y in
commonl y assi gned S " 4 ofi ﬁSﬁ,@]}ﬁ,lqmﬁ@m&eﬁ@b his

i ncor poraetxiramgﬂ]/1 o%é#]{ie/?gﬁgg{;heis%l'@ftc{clséeellgﬁgpﬁgloﬁerce%- "Thi's si/st em. proviy(ajes

for high mXPREESEI18RpéENEpaimets. SSuitableHinpad ael desctivpd iR@ASL PateNpof.9p&HT0 de
antagoni sts may be expressed using simlar vectors. Mre general. once

t he vect owhigh iDNgo Heqiperdes kaseth BV IFISEENEHe S é‘éﬁﬁ’ﬁ\?’é"“ﬂﬁfzﬂi/ﬂba‘toimdggﬂl géélﬂf‘i’ body
has been prepared, fhe exnressi.on. LAt YmRE beNgro@d UGE Ghn irélh@ve large
appropri a@@sﬁ5@?gééﬁ]sxﬁﬁ§tq® E{b t S‘elraﬁ(;g{lbﬁl rlngﬁ may’E be tfuﬁgnsflor rres?-I &

| nt r oduct gRAtRds 16 pRovileadindadl andtoontniecilicapplis lof theamirbmoglobwip| | shed by
various techni qgues well known to those of s},ki’l l, We ar%.. ,_'Ijhg‘ggdii ng
but are not |iFhasecskilisd tn ghespidovilloalsq jappierigien ok L4 r BIRYPE SR OAHES
el ectroporation), orotanl ast., S iec b atihrae8CdsPict dbrtigntor cel |
f usi on .ﬁ’?‘ho‘%h)&%qﬁigfﬁglgqm:%%%r%él}ﬁjcggﬁngnl, a(mo';ﬁ%?ect ir_onb with. intact
Virus. SeganRl& @iy 368.684B1Gnd WEPIE 5,269, B8pmaels of whiclécinoprporagddistain bp4. 2,

pp. 470-472 Vectors, Rodriguez and Denhardt, Fds. (Butt st Qn,
Mass. 198&ferenvss Seperal Ryblisatipns 68 & Yagks; %f‘EM f"lﬁ’ﬂﬂi(’ﬂﬁb {ﬁ? 2?‘1\%%& Erg;sg ? ﬂ?tv\"“/i a
el ectroporation.  The f ok rd. el i flihb ORSwell as

p ;tkécltllb&lt ihe pg?c%d’ ﬁl{é' 'of h%f afflﬁ’éy ﬁng?]r? RIS WYO&ai i SHUi well as

appropria ion t chains and heavy chains, and
assayed f ggmbig@vdalantoon andohtviehetomiingionias asspatchye $orscongtrestipg 2arge phaggy

t echni ques include enzyne-1linked | nosor.bent assa LI SA),. . . )

r adi oi mulibasesnySuckprgcedigies progide ¥&e EgiYes jadradiiioa) f‘y P@r‘“%‘ﬁ‘&“ﬁ% fou
(FACS), imunohi stochem stry and the |like. As used herein, the term
"transformation" shall be used in a broad sense to refer to any
introduction of DNA into a recipient hogt cell that changes the genotype
and consequently results in a change in the recipient cell. Al ong those
sanme lines, "host cells" refers to cells that have been transfornmed with
vectors constructed using reconbi nant DNA techni ques and containing at

| east one heterol ogous gene. As defined herein, the antibody or
nodi fication thereof produced by a host cell is by virtue of this

Y o o r o o, Y T e L

%ude,



WD 02/ 060484 PCT/ US02/ 02620 host cell lines which are best suited for the
desired gene product to be expressed therein. Exenplary host cell |ines

i ncl ude, wapggebaanot linited to, D4 and DUXB 11 (Chi nesRCHERMH®B200vary
| ines. DHFR mi nus), HELA (human. cervical carcinoma), CV1 (nonkey ki dney
line), COS (a derivative of CV1 with Sv40 T antigen), R 1.610 (Chinese
hamster fibroblast) B ALBC/ 3T3 (nouse fibroblast). HAK (h el Kidnsy
line), ShR/i@litmuses mbse@ien) clopmg: ofmenerions g}*@‘g@l%nﬂ@ge‘“ %ngfo{%;i &gFA- lcl
BPT (bovi ne endot helial, cells).. RAlL (human | ynphocyte) and 293 (human

ki dney) . W(‘:ﬁl@t eeP‘I'r%lcgrOth Laﬁ%tfl@tw‘érl yljr'pr eferred. Host cell lines are

typi cal |y availkablierfémpodiooner sl dle pemswmitcmwentidre comprise dhe BeBYREODAL ur e
-Col l'ection or frompublished literature. Ln vitro productiopn: £

scal e- upsubstaglivily humge aatbediess infrapygenigaaimaly 3'%%? g‘é%naggtlgé.alp%% hni ques
for mammal | an cell cul Ll ati tdeSSHE LEY! PR H0BOBBT6[18055.88850810Wn i n
‘the art & gﬁﬁ%}bu'agn%’%é’ghé%g@ﬁg%é#& oH’cuI ture, e.g. inan airlift
react or Qrsoi 60 aR@HIS8IBENBacH dfrwisich Isdaadrporatediheraimby reterzaer) o et ARped

cell culture. e.g. In hollowfibers., mcrocapsules.. an agar ) eads
or cer amitchasareen iddegsibed toat the BP&‘P?H?“BF*C@HQ" @%ége é{ﬁ'fbaoglgnl}%g& ?‘ﬁzﬁﬂg}) @( r essed
pol ypeptide in the culture s s {d EcthplERsIABH oA b dnddedousdy
preci pi téﬁﬁ“b‘h’%ﬁ‘f’ﬂelé‘rﬂfﬁf;ﬂeﬂu%ﬁgﬁﬁ%ﬁg{@mcgiriﬁrlgﬂlglms“g%%i Tt hylgr oscgp(%g mat eri al
such as BEGodyl ﬂrbﬂl?ettiioﬁ.n TPt T sSilreat invieuneidindinasne array iz syghigermline

necessary andfor desired, the concentrated pol ypepti des are purified. by the
cust omar ynwhrtanizeogillarsayit i theoprodugti @é(BWﬁE ‘lé@P(Pdft“?sl YRR ?rﬁ\‘i’,&qi"géf-lgl ¢hange

chromat ogr aphy, chromat oar aphy . ouer @ﬁ@lﬁ sQRfe¥CID Amaene diseidsedrid y
chr omat o@“lﬁ’é‘?ﬁ‘/.p‘efgrée '@8%’?%‘3%%%‘%%%}6 | emg@rgggqcan bl 50 be expr essed

non- MMMl AR Eblhed Usbpeginga0Ise Tiad 100, 5885524 mhidbhissincerparated; bergin| by be

appreci ate various unicellul ar nonmamual i an m croo I SOB as
bact eri a referenaé.sdt ball e amppfesiatasdthal the gengls A b’l%’“bage‘{)gi%ﬁg&aeo%%

cultures or_fernentation. Bacteria, .whi & Lol e to
transf or r?é\‘f"i’@fﬁ?s 'i“ﬁ}’:f‘{-‘jﬂgeh*é’ﬁ‘i"é#%‘do?’m%'ﬁ@hgﬁFg?g%gg?‘gﬁ?g@eae, such as strains

of Escheri chi a\é&o&i“;théah{gggeIefﬁ;i,e,ﬁaﬁ,hdtﬂsamagenesmm asolboiant atibodies |15 s;
Pneunococcus; Streptococcus, and Haenophil us inf%e zae, ‘Ilf"m'jl teILgrhger be
appr eci atdiskisedthy Nivenareliored/aeddyn 1&akd5ar 480 (1992t SpedbelYn iR SSIEBLT i n

heavy chains and |ight chaips.typi | 2 ' b Ronk&ClAtRbRNIGAGInSS .

The chai ri§sylte e SPrEIATSS awél?ze‘éﬁ‘h‘%?@@g% CB?%’g"nﬁ'fé’gléﬁcnm ed- into ]

funct | O“ﬁndi mmEP&Jn%HJ iR ueRke CThisSefeRdhce iSVACOPORBAUBARETICIOAISOTEPDY | n
0 pr

addi tion prokar yat es, eukaryotic mcrobes nmay al so be used..
Sacchar ony@eia. ddoeevai ey teshnigaeriroslsp drssribed jregampmonly ﬁsﬁén?fﬁgts'&%ﬁ%ﬁ'y

used anong eukaryoti.c_In CroqQr. i qal t - ®tnh Skfedtd)s are
comonl y gﬁ?é&Pé@)l 1‘2&)%&{8 Q%Sgggi%gﬁ%ﬁhﬁggcc %Jr](l)sﬁ?sglgg%&?ﬁfe]e pl a?mrd_ \?Rp?, for
exanpl e, é}% i.P cf ﬁtﬂ@mﬁi)diﬁ{ent oNatteUingtan2 8ReAfor, 1DFY)-15XKivag reerated tusiig, theGene,

7:141 (19 chenper et al., Gene, 10:157 ( _1980), is commonly used.
This pl aspichnigheseadybsanially descried iy the forgeaine {H$TERCBr ovi des a sel ecti on

mar ker for a mytant strajn o east .| W5 B2k dehdestiBefl! Y préducin
trypt ophan, .f&¢ ‘%W“ghﬂﬁ’é&c @%HEW%%EQ%P%Q%%%%%, Genet i'.pgs &
8:12. ( 19771),1}1,061} R RERSEHCRe 028 hatdbiibis lof ieqreseat mvetiananayed etaigedbfomhe
yeast host celf genome then provides an effective envi.rognnent for .detecting
t r ansf or matrivarbebyf diftontrit spurcesheForapaamice aéfdlstclﬂ"%?‘?‘gﬁﬁ‘&ﬁ?‘wgﬁgg?v& és"sa”S\%' ow
clinically useful, qguantities are obtaiuned.  t , 3RLALPII sief M
present i%U@ﬁ?i"éHb yg%su’g%dvf‘ﬁ’bg:n;n (k:)r{r%eﬂjc') QFRU erqgéea‘ggnjd&tggt ed -_(?].@e. an
| munoconiugahel G aibegR UtalRdbdymoding gard hiowl aen iutbdislzadt uish evitbleof
the present i nvention nmay be conjugated to. or assoccila't ed.vvitl] C té)tb%éi ns
such as r adiiidyogampesan bheyahesizadciragethess sqapenRses B4R BoRIYOUSE; CPEGT cal

toxins or prodrugs. Alternatively,.the . Al d LERe iteehhRiEs
invention/ﬁﬁ?m%@gUs@HﬁPﬁYQKWHHB%ﬁf%g@%%gggie%E%Eggﬂh?%@#ﬁ%Q ha%nesgmthe
subj ect’ s \paf (&J%v'é defienaglcaaahan SEh tbdelques ng desefiied e at deisenefelgboratory
cycotoxicity % S, anti body dependent cellul ar, toxicit .éA‘ ) Ol s the
apopt osi s rhanualsi aridn atimatyh publickiignsantn dbis| 1§Specty tE)QP‘f‘I"Eﬁlsﬁ'rt R}ng?efléef M d
enbodi nents. the CD23 antagoni sts nmay be conjugated to radi oi sotopes, such
as '~'", '~sl. ~"'I.~"'l, ~t~In, ~SRh, '"'"~Sm. '~Cu,.r'' G, o0'c, Ho, n~Lu,
~"Re and 's~Re using anyone of a nunberjyof well known chelator5 or direct
| abeling. I n other enbodinents, the disclosed conpositions nmay conprise
CD23 ant agoni sts associated with drugs, prodrugs or biol ogical response
nodi fiers such as nethotrexate, adriamycin, and | ynphoki nes such as
interferon. Still other enbodinents of the present invention conprise the
use of antibodi es conjugated to specific biotoxins such as ricin or
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WO 02/ 060484 PCT/ US02/ 02620 (e.g., chenotherapy or external radiation) and
patient condition. it wll be appreciated that one skilled in. the art
coul d reggydosemke such a selection in view of the teachiMGEUHROEIN. As
used herein, "a cytotoxin or' cytotoxic agent” neans any agent that may be
associated wth the disclosed CD23 antagonists that is detrinmental to the
growth and proliferation of cells and may act, to redu | A OELR &di st roy
a mal i gnianentiontse desxibed beloves é?%‘."gl%(‘&fd% Wy h 6@8&‘3‘3&"#5:"%{"?’{]5 '(gﬁ’e, t;%{n are
riot limted to, ragdi Li A8Seiathl HPWiRS-In@dstRACAIbIN WileyCantl domsi New
t her apeu%livg‘%égg‘ﬁf:?‘, p%@%ﬁﬁ'ﬁg@ﬁg?l%%nofodi cally active |igands and bi ol ogi cal
r esponseypRdii b Brvhishizmeasn tizbplsianesy rérenid in itsentifess wg@hna HPRISME et ai |
- bel ow, radionuclide cytotoxins are parti culﬁrly. gr _.fer,lrJ l_fe% I sesyit he

i nst ant i nventtivaill. furdssdeappregiaied dat dioseoRe Phtis igygnliop Juriisr SEPTERHSTE Sw t he
growth of malignant cells.or 0 .G RisBfkRcRbiGBaNhersial | s and may be
. associ at @@FT% Y'ﬂ“l“hqe""gﬂ%%}io%tsgggﬁ?isrggsd scl osed herein is within the purview
of the presenti;nweNikineia, RNAtinay bbésotmat framahe driginak hybridopregilpasieiydi es,

anti-tunor antibodies | abeled with these isotopes have,. . :
successf vihey ttamsthesied osells eby §t€i“ﬁar§oF"Fﬂ“‘ﬂﬁ%rsé‘glgsas\/\ﬁ‘lwfm‘ggﬁ&p i$5ificyanate

l'ynphonas/ | eukem as i n.anl gl o Sy AR firiffaHiBAEC RERRndt O hplyRNSWhEHe

r adi onuc FY RO PG\ D lﬁlglﬁntgdﬁlag%lhzi%g rédlir{%ti on whi ch causes mul Li pl e
strand breaksid NnRWA easy BAsolaradirog tdtal BNA byeatahdard HechnugHes p#¥iused to
produce therapéutic conjugates typically produ hi gh _ene 8- Hian
(3-parti @hﬁﬁnmbgraﬁlmavefl@dslh@ﬂlﬂlkﬁﬁ-t HCF@H@Rﬁ .buﬁé}ﬁ?‘u G g’c&i’boﬂ‘ﬁljégiyeagdge Ezﬁulhdlcel l's
to which they are in .clase proxim . Sosanpl e neopl astic cells to which
the conj ugythegt ﬂé*sarﬁfjf'%&‘ﬁ%%ﬁ’ot% (g%éée{rrll[f itee?éergl "They have little or no effect
on non-local i 2\ £€l:® endRRi tﬁé‘ﬂl?hﬂ sissthaheawsstams cf thy antbodyrmand§amde; W t h
respect to the use of radiol abel ed conjugates in. conju c[ir)Ng\n é’l%ﬁ%rats@?n
present ichtiensinanedvslyOD2S:parsedlyoifing VRS l'ﬁ‘@b‘ﬂippé‘ﬁt“l"g abePed (such as

t hrough iodination) or be | eq i ndiL el tHir Qinsdhshid Gontent oégion

chel at i ngeagyaatee WD M@#&Y%I’Rﬁ‘%ﬁ %‘e%p'ﬁ?gtlgg?%fndi Fect | abel i ng" and
“indirect | ahel ng 1@915%%&'?1"0 fmiides BRRE dohide pablished dicavyg aad dight (i BN ent | y
attached ¥d"an antibody and at | east one ragi,onw&l‘cl i debias 2ssocialedth

t he chel afnidngningenid sdaendesulAsr digeyspask ahoved Rl sy MAY PEJERT & §P6

bi functional chelating agents and conprisen.ifOr [£XAFRhG the libraries may be

1-i sot hi dd?‘(*ﬁ‘f'a‘t%%‘ﬁﬁ)}ﬁ@ Sg%qcﬁ'ylllgﬁo‘]inﬁgﬁ 341 e?t[”rnlf'ban‘lI nepen;:igceti c acid ot

("M X=DTPA.). ¢ CYS e Wririkére tdrVikgRe hbmatopone ppertasusst 4 Mgy constan

(" CHX- DTF&F‘)"“%@%%%‘?#S\,%_ %Fggrti cularly preferred radi onuclides for indirect
| abel i ng je@tdnysdebes. | n and yY. 24 WO 02/ 060484 PCT/ US02/ 02620 As used
herein, the phrases "direct | i,ng" 1 hgbgliisng RiRibeadkieinot h
nean that a ra&%d@fl"f’@i" P@“Bg@g*\]é\ﬁ?'f?ﬁ%ﬁ fs%lgfr?ggﬁg?rec‘fl y to a CD2 3

ant agoni S&:s&}c}’iﬁh %ﬁ-@,){d WhdsRRleR¥ 1O ad@idhnce sitiusandan well dpewifledaidugs stthese

| i nki ng technol ogi S i ncl ude random | abeli ng and sit.e- qiléﬁZ\t ﬁghrk@%‘% i59-
1.n the | @irttein dase.intthe forapeing meferoncesi Telting Jo AECUPRBMY s on 't he
dimer or tetramer. such as the Nl i , .65 AHRALGE asaiyt pad during t he
Fc porti opowseithe DOYh Miya %‘%‘f’g‘ﬁﬁ‘r‘taﬁ%?&@é?{”gﬁi" irect |abeling techniques
and pr ot ogol:s,af g,q,m—%tdrlgh&-e idnbaddgsid. nst ant i nvention. For exanpl e,
Technet i uﬁ}%dg%qf@h l1ed anti b?)\d(lji es may be prepared by li anlqot?(i%lcgﬂﬁg@“is
processes, by mecmbdgnbedyeseaveness( Feclisglosgds RETEMa N nHEONIEROES W oR,

chel ating the, reduced technetium gnt ! Bén GRY WM dvsvrafpthe gigliede
ant i bodi ededhBiqugs §°B’BF"1‘J'ﬁﬁ,w®? g5 %%%Cgﬁ’?ﬁ‘i‘gwgng techni ques, e.g. by

| noubat | ng ekt AN Ge Ari@HYe Adn@gano? sovhalasonBnaic]ly avsiistie autesmated on
such as a sodi um potassi um pht hal ate-sol ution, and the Cpégdag‘ég?%]i] s. In
any event symtheieers.edinr akiiton PN de sequeicegianeeding SEUHRY PRES ED25* Anfagon st s
are well known in the art and a particul ardy oo etenr sshimndtif MICAisgathbss

di rect Iat?@F‘Mﬁée‘i'§“g§‘fT“%b‘\'}h€%§l?ttive%'td{q§u ﬂletgg\'?i&g tyr)osi'ne resi dues. CD23

ant agoni St@nﬁ&%fjrﬂic Gk tARrian¥BAtico nsimnp@f der foregbing methoda mavehempt h
radi oactive sodi um or potassium i odide and ﬁ chglm'hcal_ O)ii'd\i;esnitigg agent, such
as sodi um diepabdt modified tacprowidg htiodiessonpatible il the PresetdRYSNEY ¢ oxi di si ng
agent, such as | actoperoxidase, glucose oxidase and gl ucose. However, for

t he purposes of the present invention, the indirect |abeling approach is
particularly preferred. Patents relatingg4o chelators and chel ator
conjugates are known in the art. For instance, U S. .Patent No. 4,831.175
of Gansow is directed to polysubstituted diethylenetriam nepentaacetic acid
chel ates and protein conjugates containing the sane, and nethods for their
preparation. U S: Patent Nos. 5,099, 069, 5, 246,692, 5, 286;850. 5,434, 287
and 5,124,471 of Gansow also relate to polysubstituted DTPA chel ates. These
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skilled artisan and are clearly within the scope of the present
i nvention. 25 WO 02/ 06048: 1 PCT/ US02/ 02620 Conpati bl e chel ators,
i ncl udi ngotoRedReci fic bifunctional chel ator used to faciBGHE0Q2HE ation
in co-pending application Serial Nos. 081475,813, 08/475,81.5 and
081 478,967, are preferably selected to provide high affinity for trival ent
metal s: exhibit increased tupor-to-non:tunor.ratios ang . r iR&ne
upt ake as welWhis agyasighe of [dHiepRIctYPEY 851.‘1{1{5%(16?“ rr“ﬁ%li%én(ﬂ)g?lﬂgde: dg(ﬁ?gdrlget
sites, i.e...B-cell .|lymhang . SblifiEd HAVRMEY of Hehiaktall nvaetidrowll
chel at oraCRTHIE g "d?&@;}g%&ogg&ee}sg al 11 “of these; characteristics are
known i Nyt heyAfdhus @BMnfERY wiitss OTbahdemmelf thei whm " immuneglobuliy'ahyll bethali 9 ol so
. be appreciated that, in accordance with the te?chi ngse %gq.glgvm&fgge&:@gs

ant agoni efes tormytetsameroer©] aggsesste theregf phsthehor POl POIHETE 4r ™l Agndst i ¢ and
t herapeutic purpases. ,To .this. t el ALRABNES VR Kl pentlicat known
- appl i cat?%@%f‘ﬁgf"é&% i%&% Oﬁiéésa?gl d @esrug]ﬁ erence .in their entirety, di}scl ose
radi ol abgl.e¢.t hfmaRGhétFeC anivigatiesaf antigeragnastd cumoneageriated f aftgsBh s

before adm nistration of therapeutic antibody. ' | S , L |

pr ef er r ecbmamisingllighyreodtheavy gbaiph gwth 8&‘%‘@8%&@’35«9* \ﬁ@fé%cg%%%e%ﬁht@@ ' 3<';11ng"(‘::')ut 10
na can be safel y adm ni.stered w. ¥ b B Al Vhbgicteyisti@n dTidnermnagi ng
data is *gé}b@ﬁ@l@|"5}‘«V§?ee'6‘f’8ﬁ“§égig{ws‘%‘%gée{%f}g‘eﬁ'% SlS?(t)Y-I%BeI ed anti bOdié o

di stri b“*ﬁh%ﬁ Masikibddiai RBordingdibake pidskitzevatio;are held tp meaaatibadightqrbody,
because tArS Gose |s both safe and has increased NE&I ng g oGl &G or
conpar edirtnuhorcative [tegwsls QA‘A'r?ﬁ’%t?}f’i“%mei“ri’é’g‘i“n‘&h‘8 STy Three to si x
days after anti body adm pis r at.i 26 delekdd or SN 8 altMed sa s to) prodide.  Med.
26: 3328MUre ol © ‘té??%’bé??‘ﬁ“&‘ggi‘s %%S,d”;"’géa Nic. Med. 260 67 (1985). As

I ndi cat e?les%%g\{# ChAmiA CBirictOhsticadienaschidesd aseonjnohlizatibn et reiuped sEPBs ent

i nvention an t%ose skilled in the art are cre_gi‘]_&ed_w' th th%d?bihlei da¥nd ©
readi |y dglfeiferiwenwringrredhsidnacvhoke ynalisssd:antiBody, of iARPONIAALY VS 20Us
circunstances. For exanple, '3'1 | I N3N @sth @ssedctide sing Rcchatr

t ar get ed“FlHWﬂﬂ%ﬁ‘l’f‘éWagfm%m%ﬁg,s Oic ﬁlé:q{%%'l#iagg‘?&\g@gful ness of %31% Sf.:(gian dbe
limted by, d ACh NSy hIRGEdI} Bmittedi hbtastaygiphydomits may be porisidere

dehal oger?é??cgdﬁe%)?hlr%%fnat%d anti body both in the blood and at tunor sites;
and em ss§ Banrklicdanebodies.cs (e.g., |arge gammma conponent) which can be
suboptinmal for_|ocalized-dose deposifion i, R syfihd) drberchiiMent wéll
superi or chel &45Ky "é’@BH‘PSg’%’t'ﬁ'é gﬁﬁi‘fr% ﬁ?‘t)}g?%)ﬂrmgt ?bggﬂ bng;I et al ']ghel ating
groups tounggrg{o%hns has ycrgas@dcudsi appendranideiads tetowat ithe zgensrigeterm
radi onuclTdés such as "I'n and 9Y. 'Y provides ,gec\(er al benef '.tt;s hi i)s?w
util i zat i“gRmunogiatinlai ntampisee fapedistinst slsssas ofranghedy b can PR tiFMEY dite

of "~Y is long enough to al.low antibody Ace l @t s oPWheld#68eht @mRERtiom| i ke
e.g., '- ;blPC.-he!;‘m‘zl"iysQgh{%?‘z‘-‘b‘é\{ﬁé‘ssér"ri‘"‘ﬁ%%{“%?‘Qﬁ'ﬁgﬁﬁbzﬁwc oD thelpfen |

PCT US02J02 G20 AE 'Rullid vAP caRerampaBirageg ashe élagsadi lgCi malecwlept Wilkcay,
wth a range in tFssue of 100 to 1.00Q cell ,asisrlar(pt ?.ryﬁ. Fg_rt e({englr],‘gn's the

mi ni mal  appadt tolgG@eiremuacglabulinsdeempreis BYe ddrntical Tiegh, PRYPFRR >
adm ni stratjon of ="Y-|abel.ed ant,. i il L hdhtichinheswakhaias iofn of
abel ed cmpiesulapgid; srroximaldy 2000 ?’éﬁ"?"ﬁ?”‘%‘eﬁf’@k‘?‘?‘}“fﬁ"&? and the | gcal
emi ssion of |1 oni 2eNG 58808170@00S il Bubehaimt fraljoified budjsatisletbondsrik acdl'l s

| acki ng the target antigen. Effective single treatnent .dgsgﬂgs o(uith &f the

t her apeut padiguyatioh fveeréin ¢healight phains brrckpythaheey clepsSaipa gbie S16™ Shge from
bet ween about s and about 75_lr§q . q{g@ee,,i@{ eferably between about 10 and
about 40 nf andqoapingdhitopgly s YHaRE S non- mart ow abl ati ve dosages of

~3' |-l abel ed agjd bl aficdIf B HRTIifal e healyodirs am cividod tinOregians ¢for e
preferably between about 5 and about 40 nCi. Effectjve q?i..\rly\igtl,%]e.r, tﬂ?é@lt

abl ative desagab ahil. fanctiomy hoseplpgre allotegEusCBSAR ¥l oWt ansplant at i on)
of B' 1-Label ed antjbodies range.fo sy ! gimahe W Ko tiveCi .
nore pr ef dmebpyallat We@‘l‘f’ LRI “&3'1;%‘6%E‘gé%?ﬁglﬁﬁgggﬁfﬁgégam In .

( ( M (t\)h) 3, ARy (VRN ERREY defvmii@ taotigdme recoggisionc jand usRECifisify hal f
life vis-a™is turine antibodi es, an effecti VE Si g[l_le Lreat msRE, ROA-ATBS I OW
abl ati ve dussgeslyptheiconitms-dogminsashekight shaip lv)aé‘ﬁt e BeAvE SIPRAGE Y F F i
bet ween about 5 and about 40 nCi, nore preferably |ess than about 30 nC .
| maging criteria for, e.g. ) the "In label, are typically |ess than about
5 nCi. Wile a great deal of clinical e>§?eri ence has been gained with '3~
and 9"Y, other radiol abels are known in'the art and have been used for

conj uncti on

simlar purposes. Still other radioi sotopes are used .for inmaging. For
exanpl e. additional radioisotopes which are conpatible with the scope of
the instant invention include. but are not |limted to. '231, '25I, :;zl,~

SzCoG ' CQu, ~~Cu, nl3r, g Ro. ~~Kr, s~sr,' nln,'zzCs,'zaCs,'3?, t9~11g)

~ 1. 1.\ L e 1 N ~1 PNA N o o~ o~ 1



27 WO 02/ 06048A PCT/ US02/ 02620 Patent No. 5, 46U, 785 provi des additi onal
data regardi ng such radi oi sotopes and is incorporated herein by reference.
I n addi tyw@2/ogoseadi onucl i des, the 0:1)23 antagoni sts of tR(E/PHH2YY
invention may be conjugated to, or associated with, any one of a .nunber of
bi ol ogi cal response nodifiers, pharmaceutical agents, toxins or

i mrunol ogi cal Iy active ligands. Those skilled.j [ Il lmSARKeEE at e
that ¢ hedereontarAmPBRaR R}&O%ﬁ‘j RIGREEES Hhc;’ aéég%ﬂgg%']}‘fg e %%Aiﬂng " vgffiqgty of

t echni ques_ de | 00 it REnBh&RE Shdaué BkexBY.cohventiexahphembainy ofht es
with bi o‘f“’f‘?ﬁo arlgg%g’e%gl?ped e, byg'r eacting the CD23 antagonists (i e

ant i bodi @bt Fri@ndenainy atceehses dethepfbeporoe impre désial dsom HBE BPEILPINCING

- N-hydr oxysucci nji m de este Sinmlarly. conjugateas-Wth a mar ker
o o e Sl PP s B
above. of L T ﬁt%(\)/}; R4 n{;lﬂ%ﬂﬁ\@ﬁ‘&pe@f@f}er abl'y

- fl UOI’eSC%]Ieﬁf :bé)f‘)‘?l'hl oCyanat e. jugates of chineric anti bodi eséé_li . €.

| DEC- 152) of { i biiedrt olssfiéhasaitheskappaor bynbsladxi k). Sinsh e aghlastet al
chel ates are prepared in an anal ogous manner. .As, previqusl y. ot 0,
conpat i bivay bpttomosiwith eifler adidppa %la&ﬁ’tﬁlgg@ghﬁha'% l“ﬁé%ﬁrﬁéﬁlg?ﬁ}@k %ﬁcgﬁ?aé m
"prodrug'; .refers to. AL MYB" HOMIBhOH! tepivamemoectaimsal | y
active shlﬁg?haﬁ&éof/ﬂéqdiy. l?in%ﬁ%é@@%:i}%qeg%dg to tumfgr cell's conpared to the
parent drudpaddits Gapaice Wfcdvaieny disntdidedlikagds yher they imnesobubiny 8t ed
into the nore active parent form Prodrugs ﬁorgfe,a.t i bl 'hW<i;ttchll§ hﬁoww&nhi on

i ncl ude, gendrated eithestbyl hybrideaas,d3 c¢llfod cagtca -25&15‘1%%‘?1‘3 Brroartigs, ’

t hi ophosphat e- cont ai ni.n r . at, plai il 0 Béresht Ugemenepthicde
cont ai ni H@“‘h?\ﬁ‘ﬁ?'gggsfogiig?rgé)?ghg%ﬁ{“gﬂnaifnnggpe?%cI ntgs, opti onl;agfal y substituted
phe”OXyaag%&%@%f%@ﬂided'un.iicuglirmreacﬂmigs voll stiptbeaapatly of tdastion witb@ntigen. In
phenyl acetant de- cont ai ni ng prodrul;s, 5-fluorocytosi.ne 31%351%{1 ends of

5-11 uor otié héavyehpmotheuaring fagid seanenses M hoRranely-tETR at,BF d9%46T Ve
cytotoxic free drug.. Furth ex l | t OXh ehilh UG th RLicERIAUO S a
derivati i'é‘dY.qoﬂggmgt‘ﬁ‘? gﬂb’ﬁ?’?‘f ?n% g?“'(t};sog%?{]tn&t%hpr}es]ent i nvention conprise
t hose Chgﬂ%g&@@@h‘%ﬁ& 2RYRNE SeiaRey ishecdorabmy eegionvh@hber skilbed inothe taewill

di scl ose antagoni sts are used in a conjugated or runc'qnl.r’%\e/lbed ;orm
it will beprpptetinbedy chans arcreiisoficday anagenss 2P dsie LGP Ry Bt &h i s
the ability to use these antibodies in .nyel osuppres: N8tk S=Reei al ly
those who.a) &ith semeemgelepss aB‘P“&é)\‘fé“'uﬁdg?{]bco'ﬁaz&%é)éﬁﬁﬁg .a@ ﬂéér“:dp&irt%gms uch as
radi ot her,apy ,or. ghe [ Al B30 hiS 156 08¢ Mt NheUinbrfo glishulivesupclpsses i | e
of the. Cﬁ%sa Eg]goé{rﬁagp‘gy grr%ai%geA’tl%er’n \L/er% 'effgécti ve for the adm nistration of
radi ol abefi@ypeoNt.HORIRSIHG, B! bxlinpfges std arawelt chiagtpizedsand Q¢ KPEWD @ he,
CD23 antagonists are useful |n conj ygat ed or. u I ) :d

pati ent's coméar fhagtionalgspecigiestippy %@8@&8%@‘ﬁ‘lﬁéﬁ/eﬁ%ggkh%rgég%ﬁgsﬁg %&nlljbn ereaone
adj unct ther api.es ’ 16 DRl ledORManat dldwonf tE manpiiseloamy. aidy

ot her pr e‘f18r1'|’:g":lj'%e %gglﬁﬁg%t?rlﬁe CeD23 antagoni sts (again in a conjugated or
unconj ugag@erdiily)ar@aithtrethe pecvidwotithe dinstintenyenti@t-apeut i ¢ regi men with
chenot herapeutic agents. Those skilled.in.the art WLl anpiechatedgint such
t her apeuti c re@ﬁ#@ﬁ@t%@b(\’!ﬁ ?W%’é“bﬂ%@g’s"é‘oﬂlfé’wgi@({J,lm}s?}lo%ftanéecgugl? céigg{rrent
or coext ensi ve admi i Shakson offimiffofias@lCmegedsD2thatis] tgoh) dasimaud ¥ne or
nor e chen‘b‘f‘L%’F%i%(éi“ug]lt]ﬂ&]ﬁgfg%{)%g OV\}??i I eot r?e CT) 23 antagoni st s ﬁ be ]

adni ni st epestans oflesc uhiislyi novebinat el Jorahdbe, variebliy sk il s ;8 dhiar i n
ocher enbodi ments conj ugated and upeconj ugat ed M SEovidR Yol &n

adni ni st ediseensionat pRGHS BINARE) gy Bﬁﬁchﬁlﬂﬁ'ﬁ?r?e%%gz%gﬂ&w r Et@lli ne?

t her apeuti c.agent ;. SUER. bR BE Sachhen GPRR ¥nhvage speificaiipythbentigen

adm ni stef“étégeﬁo l%cg{1é§ﬁ¢}g£%§$?ﬁ3gnornal cor average red nmarrow rese ~?ﬁ

and/ or t opRliigedieSs Hb@dedtavbres cbmplembntane detetnuning YG%‘PQ%(%R%‘}W p ofthe

t herapi es such as external beamradi ati on or chenot herapy. However. as

di scussed VabrndeYr. dwinset ed enbodi nents of UZe invention conprise the

adm ni stration 'I%fe G x%ﬁl@ngl%ggﬁj@t&nt&nwﬁ!&@s sqeemcesesl paincentis othai are
conbi nation or 'conjuUnction wt

one or nore adjunct ther(gjpi es such E}&Sig
radi ot her apycifital EhrsEhidned apyorti the. angigero hidingcsitersrthp 8Bt RIYrag RN} TR used
herein, the adm nish~ation of GD23 antagonists in r, conjunction or
conbination with a~1 adjunct therapy neats the sequential, sinultaneous,
coehte.nsive; concurrent, conconitant ofngcontenporaneous adm nistration or
application of



the therapy and the disclosed antibodies. 'I7~osc skilled in tile art wll
appreciate that the admnistration or applic.atiun of the vtcrious
conponeniyo Mochdy® conbi ned tll erapoutic regi men may be ti REHUSR/@HMHance
.the overall effectiveness oh the U eatynetZt. For exanple. chenothera
peutic agents could be adnuiistered in st~. ndard, well .k.nown courses of
treatnent followed within a few weeks by the Cl23 ant agoni ﬁt‘ﬁe Réa\é/%
present dimensionaincondigHTAkEE dnyin KRS FIVHORUEY i K% " Tt agoni dt's coul d

be adrm ”hSt L 1e”%{n%éé§§‘gl#§16 é@;s@ QutbRUBEcBr LA lilydRalhias AeRkéquade ddam

radi at i oHE YATAR ents, the antagonists may be adm nistered
concur r et Yribd RhONMREwATRT Rgiab.ecld foheworhergpautlirgelygedops a f-deal ngl e
-office visit. Askilled ae~tisai~ (e.g. an ex(ﬁ)eri enced QE)COLO [ s_éf euI d be
readi |y benfabhaidnunditee €PRsdbretqopy EORSHHNRSBC IhEBHERTET f?‘é‘&gf??&tn "Wt hout
undue experinentation, based on the select ' t, 34 ioYided &

-t eachi ng$-HECH HBICIHE t éﬁ’t‘g é%ﬁ?f%ﬁ“?bh@glqnﬁdﬁcﬁgs%?éla% %gr%g%?t)%\?\} #IO lbe_ Or.

appr eci ?‘&fﬂti&@ﬁg b Ex COIRE MR kbiPétt @tichtaBorCbd In@ntiRgn Mot valent irttdracironsd t hout
cyt ot oxi and @ cherot herapeutic agent may be admnistered .in angl rder 29
VD 02/ 0604 -8dy REAHLBE 2262 diraling sitet formediby the pesitipagdeCPRadshpER, p udace
therapeutic benefit to the patient. That is, ihe t agﬁﬁ%ﬂ,ﬁ, wart and
CD23 ant &9BRIeTICfAY lBe‘hﬁo‘?ﬂ"r‘?Pgtoé‘rLQf fqlwug%réa%‘tr\ge?rﬁnr%ﬁgoﬁgfgrren_ I_y.e I

sel ect ed qﬁﬂg&%mﬁ thd RorFERAIIGR bidibSthe affibddyaophe irminomagiveiaotigen | | be
adm nistered to patients that |1ave previously undergone chenot herapy. In
yet ot herprafodi ments, the CD23 antagoni sts and the chenot herapeutic

treatment will be administered substantially s ( ; t the
concurrent | y. Hogrthexaposes qfhthe RSl invet bée {gy(\g}}elﬁqﬁgﬁér?éﬂg{fdatr}l‘?agocni sts

whi I'e undgr gai, gn@_(' _r%ﬁibeﬁ'egﬂﬁyﬁhﬁﬁfi%é’ny tyPe ofPvEfablerregion ik grovidesstot he
CD2 3 anté‘gonls s wilT be adlm niStered within 1 year of any .

chemat herppgstbiiatiegefthe antibodyavitn EM23 rharket Herthisregasd.rlbe) vaihlaiiestan B2y he
CD23 ant aboni sts will be admnistered within . 10. . H. A4 5] Of
any chenowonwrigpenbs deiypdrforgany HPgt .‘“nr1t[’1f§‘t"|af1 Ibccl)‘[l(ﬁlg F ébor e }a@r ;gg‘%g

enbodi ment s the 0O D23 | 1 hdaile casb A sdieh Gl Whitidbl@ireglon &Xth or 1
week of gﬁg}"%ﬁ“eﬁ‘g‘t %’?%‘Sﬁﬁ‘?‘?gma%%@t‘ oré}lreat ment. LZ yet other enbodjnents
the CD23 ar@%batmeiaﬁﬁsocmd hap be Adrmexinsler afchumanh murige, Bon-Bumsn grimetef&yws of |
the selected chenotherap~utic agent qr treatment. It wl[] ek .

appr eci at @aomakzus mEkeyio NGNS S4r-) ?‘ﬁBB‘E‘FrQH%'é" ﬂﬂﬁ“ﬂ%n%gdenq] l?f:;(s é{ﬁg 0?’glhtche
patient within a er . of, - nffhiHekRbulihs Gre BRGHh.aANI afhey selected

si t nul .taWéb’hE’l ?‘3&%k}tt‘)§£e%v1§f’l,oni9wfztg§d?dancrte’“ vvilft hcf_ the present invention a
nyel 0suppERESEeRetthenirisialdgidn dfebnpatble antihediemuspalty dertved fFamia Rty

| ower ed bl ood counts. 'those skilled in the art .w | ppreciate.t there
are severbUmayl GEUrCELUMRY Par EHERGEFed 85n§?§ﬁ‘t%f%lﬁ'alt?@grﬁ&set§ g’éﬁg}/?nﬂﬁ%alflﬁamk

i ndi cat ors o BV RlASHRRG AR ABEANCHONELE Al QRR. | In TRasEEL, birtabix tegiinst 0
whi ch nyePc%uf)prem on 1s occurr{”ng iI'n a patient. Exanples of art aﬁicd«?pt ed
nmyel osuppeEsi i e prwatreinventame maebe Apswehued aNeethernyish [Altetsdnfr e or
platel et count. Such nyel osupp, ression or partial nyel oablation may be a
resul t of inghsiconf IBPOTEEANIRI2°H CBPYEPS or di seases or, nore likely, as the
result of priog, ch N2 RYdy* 341 RENRT AP¥ntibody WBHGed €mpect nohHmaen
skilled in thehé{r Dﬁgmpﬁl&gpg%ﬁéﬁg{d tggt]ﬁg‘tnﬁpﬂﬁé:an?s y\/\/no have under gone,

traditi onaﬁtim?m;ﬁw]lgipy niuyiniei aaibbgy, dRit tetaing et gelstantialy rgieins Ihe sdigdys .

More specifically conjugated or unconj ugated C D23 o fNi St S af
present i hinding Riapertigs plethe Hagnt %i“@’f’.gy’tb.uég?‘im@éf ;f/ésf %n'élé% e"&?“ﬁé’ﬁi‘@‘ﬁg\/?ﬁ% ANCs

lm(?rﬁwér t ?arﬂn N %%Li\tch%g?tg 6%%7%@82%5?‘&‘11&% § Srafidviihe ehtife ridmehitmarbCar OB

Mor e ﬁgreferab agon.ists of the present i f\{_enti-?n . may
' tleaslgs

be used t @ofnaBRlonkekiremt sonsami regiohhl@s gerferdte chimenigantibesties; {BRIAMREH!

t han about .100U/ nm or eyen nore preferably |ess than. ; \ 30
WD 02/ ommmrﬁnll@som%czefz@e9%'1“38‘*4!|°9?’Pf%%£ﬁb§éa%‘%@g%%@%"%@ﬁg g}roesent
invention may he L LRt & AR wWiBoat Rhatieheadl anieal frafmeiveds

t han. aboﬁW“%gﬁgfﬁaﬁﬂéf%Fégﬁg%ﬁgﬁig@gJ?ﬂg8¥0()()/nnB or even |ess ;qgn
about 1 ()redilENB8(c) Lrongplaming tigeasitahos-bnmen vatiae dawpinsclpti flopRBEa CMy | |
easily be able to determ ne when a patient is myel osuppressed using

guver nmeM i npl ement ed gui del i nes and proved ores. As indicated above, many
nyel osuppressed patients have undergone;gourses of treatment in.c.ludit~g
chenot her apy, inplant radiotherapy or external beamradi otherapy. In the
case of the latter, an external radiation source is for local irradiation
of a malignancy. ror radiotherapy inplantation nethods, radioactive
reagents are surgically located within the nmalignancy. thereby selectively
irradiating the site of the disease. In any event, the disclosed ant<~tf;

-, .y .= e



Phar maceutical s, Canbridge MA) are al so conpatible with the instant

i nvention. O her biologic chenotherapeutic agents that are conpatible

i ncl ude Gydkedaes such as 31 WD 02/ OGO-l 8a PCT/ US02/ 02BCHUBEAA36IKI nes,

i nterl eukins, tunor necrosis factors and frowmh 'factors. The CD23

ant agoni sts may al so be used in conjunction wth immunosuppressive agents.)

prodrugs or cytotoxic agents for the treatnent . of \ | flRadLelies.
Chenot hewitheluntngils 56¥emely TeRieerrY b 5P ‘i‘“(‘flf?sé?lfeﬁ' §§Lelfﬁ'1tea?’rﬁlg?gn(gl nat iaon

wi th CD23 ant agoni, i ugdey YAB% and §2B8s5Zsvabgay: 'MérriSoh uam" Auy.
| DEC~- 114" Od”%ﬁgé?%'ﬁﬁf?&l( I')?@Ecg%Phar maceut i cal(g C?grf .. San Di ego)
and Lyt nj2mudtl: 42: 65:90uno88)diesh@yem ef aNeSeigwe 39) 1534-153@bI88); Padlan,
«.(I-lerceptin H, Genentech Inc., Sgut an | ' rangi Sc@)yq B Q.

C. oul t er Maiexr hmmugazB: B8ErAI8LE871); Rﬁﬁ‘i",’ ! §f[‘3,lm§ﬁ‘,'" %1721%% %]&/@gzﬁhg@(g p.), C

C49 (National Canggr,ebngtd ), P76 G o LWL @FeS héngbp findoppumted Riyt uxan.
-1s the fh“s %Dﬂgggporggvéé’{g%’r)yhgc?lgnn’z}?@}iﬁ% body 'for treat rrjgnt of human
B-cel | | yirplipemin(theéeehdirtty. Pat ent Nos. 5, 843, 439; 5,776.456 and 5. 73G 137
each of which is incorporated herein by reference). Y2B8 d hes s gurine
parent of C213Bose stitle&éhﬂi%m& V\EHiaﬂ?ﬁ’feFéte ﬁ‘ﬂ{ P’-‘Cf.cg%ql}%osgggf@r]\g’lb%g%'?yl:()'lcl))gy
(MAbI whi ch is. growt D, .inhjbi 2R [ 118 fhVcon@ixs b icgsesear dpplinatiomphona
cell. i H@é‘“f‘&]‘g%ﬁg%‘f@os('?‘@gygl@ﬁ%ﬁg? %l?(gg%uti C a(bent s in .\?t ro.. The %ni body
ef fi ci enfyly (BiMOShiMeRd | antibogibemaritl, biabeld t womeeakic Rbi antibagy WhRICIRa ANC
effectively kill human |ynphocytes irr vitra via both conpl 1t dent
(C1)0) amchuantcabldelyegiopenddais phipned of denye HE‘HP&F@“‘( ety “.°q’:€19§?nod 8
3: 435-445 (1994)). '1thos LLEed in the arkcibdce AR Beiiadtanttibmintiony
ant i body ‘%ﬁ‘é% ‘F]é'zﬁ?‘t‘%ayc%cn “ﬁag?il})talt}tr?ggl g@g&‘i@g?é‘dc or iclcnrruUOrmd_uI atoty antibens
such as GDZQaincPAdm Béecdhd Specié0In peefernxipmttiodineents the antiger bisdiagacgion ght i on
and may be used in conbination with the disclosed \@nqtrﬁgq)ni ST Sant YB%iEn is
"traditi aitalwilldiefronienepbumiie SQeh{Ss UL ERYE of PP staft" T Avent ron
include al kyl atjng ggents su EAlot fiehion phasieasiale affected
(C.Y1 M%%P”r E—‘*"Fﬁ" ﬂ%@}m%)ggﬁﬁgﬁ%ﬁsﬂgﬁ'cfg@ﬁ %{?%Bsdl %’1an, i tﬁbpr osuﬁ—f an and

pi posul f ag; ;i @Zivrédiangmauehsant Rerntddea likelyrtoaligibre, immuc ©EsRoHSH HOMafhd

ur edopa; é€thylenimnes and net hyl anel am pnes includi ng al tretanine,

triet hyl dnemel sibjoetthan wouldihy o sagipibiram;afon-humansource.

tri et hyl enet hi ophosphaor am AT SNk At 1 Hhd 50 GRBre@bFtat. r ds
such as chior apr%{}é‘?iﬁy ’a[g%ygm%gp%g‘%}l%be{nqﬁ]ﬂ(}{gg{ﬁo?ﬁ) rglnlillrl’ctllg.E hrgst r~t rrus?}bz.e,

|15 081+ atjgi f BaryigPieplaebrir 3TbASor iore DRy idhAhecassary by gertiay froewpi egien

mel phal an,” novenbi chin, phenesterine, pr edni,‘nﬁfti ne %lr 0.f 3$f am dgﬂboldg,aci I
mustard; mplcemanmedsepsnte cenging.midthpugh the GLRsTRBY BrAsnver JPIRAL FYRS!

| onustine; ninustipe ' ranj tine; -1 bj. O 1S UF the ABarBOl @R irBEOMS hrBS,
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Preparations for parenteral adaninistration includes sterile aqueous or
non- agueous sol utions, suspensions, and emnul sions. Lxanples of non-agueous
sol vent sway &/deo43py! ene gl ycol, , pol yethyl ene gl ycol, vegeRGBHU8R2M262 such as
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other embodiments of the present invention comprise the use of antibodies conjugated to

specific biotoxins such as ricin or diptheria toxin. In yet other embodiments the CD23
antagonists may be complexed with other immunologically active ligands (e.g. antibodies
or fragments thereof) wherein the resulting molecule binds to both the neoplastic cell and

an effector cell such as a T cell. The selection of which conjugated or unconjugated €D23

antagonists to use will depend of the type and stage of cancer, use of adjunct treatment



The preparations for injections are processed and filled into containers
such as anpoul es. bags, bottles, syringes or vials, and seal ed under
aseptic ¢mapoh/ddomas according to methods known in the ail.PCTREFEMNI ners
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w der dif-derent natn.es | so benef i i (erapeor C
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dlelhylcnt.trmmlnepcntaacetlc acid chelates and protein conjugates containing the same,

and methods for their preparation. U.S. Patent Nos. 5,099,069, 5,246,692, 5,286,850,

5 434.287 and 5,124,471 of Gansow also relate to polysubstituted DTPA chelates. These

patents are incorporated herein in their entirety. Other examples of compatible metal
chelators are ethylenediaminetetraacetic acid (EDTA),
1,4.8,11-tctraazatetradecane-1 .4.8.11-tetraacetic

diethylenetriaminepentaacetic acid

(DPTA), 1,4.8.1 1 -tetraazatetradecane,
acid, 1-oxa-4,7,].2,15—tetraazaheptadecane-4,7,12,1S-tetraacetic acid, or the like. Other

compatible chelates, including those yet to be discovered, may easily be discerned by a

skilled artisan and are clearly within the scope of the present invention.
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be used io treat additional mali i i i
_ I on: I' gnanci es expressing the C D23 antigen.
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b'2Mko48e exanpl es. Such exvnples, are, however, RESHBWSRERP '
lo_ref erred nmethods of practicing the present invention aid ~~re not 've ol
imting; of the scope of the invention or the clainms appended hereto.
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The DHL-4"was | so froma patient diagl~
| yrphons. ddircdreipnilisteral., . Nuc. Med. 26: 67 (1985)° osed with diffuse .histiocytic

As indicated above. a variety of radionuclides are applicable to the present
invention and those skilled in the art are credited with the ability to readily determine
which radionuclide is most appropriate under various circumstances. For example, P'Tis a
well known radionuclide used for targeted immunotherapy. However, the clinical
usefulness of ' can be limited by several factors including: eight-day physical half-life;
dehalogenation of iodinated antibody both in the blood and at tumor sites; and emission
characteristics (¢.g., large gamma component) which can be suboptimal for localized dose
deposition in tumor. With the advent of superior chelating agents, the opportunity for
attaching metal chelating groups to proteins has increased the opportunities to utilize other
radionuclides such as '''In and Wy, 0y provides several benefits for utilization in
radioimmunotherapeutic applications: the 64 hour half-life of Ny is long enough to allow

antibody accumulation by tumor and, unlike e.g., 131, "y is a pure beta emitter of high
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Cancer, 1978, 42:2379). (~f those tested, 3 out 6 cell Ii I bi
_ , ) - _ , nes exhi bited CD23
expression. As shown imediately belowin 7."able |, C .D23 expression in

SK. W and ywwBos6dossy Was roughly conparable, whereas Raji c@CTESHEMY only a
margi nal level of antigen expression eduivalent to 1 (1%of the Cl23 |evels
expressed in SKWcells. In addition to dei eri ni ng the | evels of CD23

expression, the same cell lines |

; g ;:ept i twntlm withoncaassprpanang &ﬁﬁ%‘ggﬁﬁ‘ﬁ ’?l C%&itw% {/:H%g%?t g‘éﬁ)ﬁ'éé §t'fdo ©"

of t ESOZ/ ‘g%g)éﬁl aﬁt l‘g cqergs F &ﬁp%({rg iRt Ifnintal SmbBstusitjefgtrAingaRdipi@shlfows each
e sit [ eterm ne using a caspase-3 assay. Those skilled

alc ?. f/ gfl gg; g}aepbhmﬂp.mﬂﬁgis&a@ﬁ bat"Y ebedspaibediss. aAg@yomalbrs dniegnafipation of

. caspase- 3 e~uyne, t

deat | e G anmg@rx&ﬁpﬂy@t sl SR W RegGmBRRFOERRERd 1

culture ne

AC . in d& 1rm {O:_I\]ﬁ% E\%ﬁor\ﬁ@ a@edtQﬁF&aéeﬂ?I%ﬁ\Q ket himgeaf DI JC 152 at

es on incubation the bound
anti body in t herramdt dinpRsiréfnmenedbsbyesqeat thefapgaltqadim effth@wc@holsﬂtﬁerflew -

resuspended in | wt h di
t :c ssue cdhbalwchmg;@@gQggE;(%léC&f&’ %W%:"%é&tyowﬁtr%oﬁww %’u{eg %ra%fj}}d\llvte: Ion
gr ogg?}[ . I We%{ﬁ? 4 qua 8]?(%3 RRC t%l @%ﬁ@gtsﬁl@ﬂ%h@fé@y nbneRrowraplaéive a

ation hour s s were . harvested and
anal yzed J&H%@Rﬂ‘p'@ Qﬂil&léwmufﬂoﬁmyhlﬁg‘mﬁrbm belweenpabout § ndrabotih &) @éFlL §05Rr e

washed and Iixed at 4"C usinb Cvy '

| ?hdi 7ni nreferabdy bgtween about 5 and about 40 mC: 14&,(%% QmOIc%ea%%um ablatlve dosagtes
(i.e., may require autologous bone marrow transplantation) of '*!I-labeled antibodies range
from between about 30 and about 600 mCi, more preferably between about 50 and less
than about 500 mCi. In conjunction with a chimeric antibody, owing to the longer
circulating half life vis-a-vis murine antibodies, an effective single treatment non-marrow
ablative dosages of iodine-131 labeled chimeric antibodies range from between about 5
and about 40 mCi, more preferably less than about 30 mCi. Imaging criteria for. e.g., the
'1n label, are typically less than about 5 mCi.

While a great deal of clinical experience has been gained with 1B and ™Y, other
radiolabels are known in the art and have been used for similar purposes. Still other
radioisotopes are used for imaging. For example, additional radioisotopes which are
compatible with the scope of the instant invention include, but are not limited to. 123y 1231

32p $1Cq, Yy, 'Cy, 7Br, 31Rb, YKr, ¥'Sr, VIn, 270 180, 132, g, 205P, 06 1771y,
186Re. 212ply, 2733, “'Sc, '®Rh, 'Pd, 'FSm, '#Re, 'Au, Ac, ?''At, and *"Bi. In this
respect alpha, gamma and beta emitters are all compatible with in the instant invention.
Further, in view of the instant disclosure it is submitied that one skilled in the art could
readily determine which radionuclides are compatible with a sclected course of treatment
without undue experimentation. To this end, additional radionuclides which have already
been used in clinical diagnosis include I251 l23] o Tc, R, S2p ‘e, (’7Cn 8Ga, as well as My,
Antibodies have also been labeled with a variety of radionuclides for potential use in
targeted immunotherapy Peirersz et al. Immunol. Cell Biol. 65: 111-125 (1987). These

. . . g [y y
radionuclides include 18%pe and '*°Re as well as 199 A4 and *’Cu to a lesser extent. U.S.
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CO[‘VGV selwill @ppldcitd that thdse nat-radiqaeidescaDDER st bshassembled ustgovariederh o
extensive apoptosis. ,Accordingly, t l.nst.ant  ex | e. provides, . f-or 1h
| dentif] Geatishien demsoning, e SF R OB o BRI b e M BRuglifierd o
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- erve as G L ALGH % (S LA onRdaleS antfiklidsPRdh 48 asivated ester of
m.al is.,, TRHE s t’e.&g. ) gﬁ{/\)lée. S a[r}(’j SB gel | s). Txanple 2 F~xpression
?-hD23 | N Hiothrlsuci edsl thel biotinddihydeoxyewmismidet esteheSinilariye s0nBgHES HBRI3ty of

e present invention, the expressiop of C L)23 on several dijf en L
sanpl es (Bprgaententrkyr WAy be gegnaged; 19 tﬁmreéeft?f’d’id* Wpﬁp%g %ﬂt’o%}é't Jr’%e {;J%?O%
appr opr | gqtt%xé,eggexﬂ{ﬁ-cacﬁbﬁ%}m OffEtitothiteFanRR! fRERRMIAT I HuWBsER-iRithiatynate.

escribed n. anplé 1. In this respect, the expcessic~n of CD20 and CD23

was det er@pdieghi&n @At ehinegicl sarttivatlieser(ee.CDINBG-158% i 1of vdhe Spavenfiop atwigh pr

l'abel ed anti-C D20 (1iD |iiosciences [l harm ngen, , Cat # (63623) and

anti - CD2&)’G@B@{'Wﬁﬁ@éﬁé%tq“%*a%‘ﬂﬁ%lrﬁhe’ééﬁs ae @gP"fﬂi‘q B 4 oivar™

anti bodi es VBT Ks lﬂ)lsc%goutql?r zﬁil?lh@&:{o, g)x)]gzglbygxrt&@%%e '?imy%%}ﬁﬁc a prodrug. As used
herein, the term “prodrug™ refers to a precursor or derivative form of a pharmaceutically
active substance that is less cylotoxic to tumor cells compared to the parent drug and is
capable of being enzymatically activated or converted into the more active parent forn.
Prodrugs compatible with the invention include, but are not limited to, phosphate-containing
prodrugs, thiophosphate-containing prodrugs, sulfate containing prodrugs, peptide containing
prodrugs, B-lactam-containing prodrugs, optionally substituted phenoxyacetamide-contairning
prodrugs or optionally substituted phenylacetamide-containing prodrugs, 5-fluorocytosine
and other 5-fluorouridine prodrugs that can be converted to the more active cytotoxic free
drug. Further examples of cytotoxic drugs that can be derivatized into a prodrug form for use
in the present invention comprise those chemotherapeutic agents described above.

Whether or not the disclosed CD23 antagonists are used in a conjugated or
unconjugated form, it will be appreciated that a major advantage of the present invention is
the ability to use these antibodies in myelosuppressed patients, especially those who are
undergoing, or have undergone, adjunct therapies such as radiotherapy or chemotherapy. In
this regard, the unique delivery profile of the CD23 antagonists make them very effective for
the administration of radiolabeled conjugates to myelosuppressed cancer patients. As such,

the CD23 antagonists are useful in a conjugated or unconjugated form in patients that have
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antagonists may be administered to otherwise hea]rIEy eczmcer patients as a first line
therapeutic agent. In such embodiments the CD23 antagonists may be administered to
patients having normal or average red marrow reserves and/or to patients that have not, and
are not, undergoing adjunct therapies such as external beam radiation or chemotherapy.

However, as discussed above, selected embodiments of the invention comprise the
administration of CD23 antagonists to myelosuppressed patients or in combination or
conjunction with one or more adjunct therapies such as radiotherapy or chemotherapy (i:e. a
combined therapeutic regimen). As used herein, the administration of CD23 antagonists in

\ conjunction or combination with an adjunct therapy means the sequential, simultaneous,
coextensive, concurrent, concomitant or contemporancous administration or application of
the therapy and the disclosed antibodies. ‘Those skilled in the art will appreciate that the
administration or application of the various components of the combined therapeutic regimen
may be timed to enhance .the overall effectiveness of the treatment. For example,
chemotherapeutic agents could be administered in standard, well known courses of treatment
followed within a few weeks by the CD23 antagonists of the present invention. Conversely,
cytotoxin associated CD23 antagonists could be administered intravenously followed by
tumor localized external beam radiation. In yet other embodiments, the antagonists may be
administered concurrently with one or more selected chemotherapeutic agents in a single
office visit. A skilled artisan (e.g. an experienced oncologist) would be readily be able to
discern effective combined therapeutic regimens without undue experimentation based on
the selected adjunct therapy and the teachings of the instant specification.

In this regard it will be appreciated that the combination of the CD23 antagonists

(with or without cytotoxin) and a chemotherapentic agent may be adm_inistcred in any order
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myelosuppression or partial myeloablation may be a result of various biochemical disorders
or diseases or, more likely, as the result of prior chemotherapy or radiotherapy. In this
respect, those skilled in the art will appreciate that patients who have undergone traditional
chemotherapy typically exhibit reduced red marrow reserves.

More specifically conjugated or unconjugated CD23 antagonists of the present
invention may be used to effectively treat patients having ANCs lower than about 2000/mm”
or platelet counts lower than about 150,000/ mm>. More preferably the CD23 antagonists of
the present invention may be used to treat patients having ANCs of less than about 1500/

mm’, less than about 1000/mm® or even more preferably less than about 500/ mm’.



gg}ghfg{cgty W=~ S expressed as the percentile oi~ specific lysis and
ed as 'follows: '~Cr release of. test saun, ples - spontaneous S~Cr

rze!sﬁga: t%eO%?GeO;%IOt M(;f Y![me Cr rel ease - spontaneous ~ CPCI/USER2EE hi gw~e
_ is assay and nore particularly the ADCC
| DEC-152 and R ituxan on C D20~/C D23+ SKW cells. Bot% LDEC, _152ag;hw ty o

Ri tuxan showed a dose-depend '
Ir<|e ISI |e 2? Smh;lil"@%laxﬂp&é@d&“‘sig % t?@PWFe"(t,HWS Onpmg%%nﬁ dt? 55 yu?(gﬂgaevr]:% ations
i dlp ati :ﬁ\é’eﬁé@ ‘Iér&s fa\t TsQﬁant Xl}% ﬁ{ (29%?1913 ' 1§ss|rf§agﬁ'lﬂb?t SMO00/mart drBEc(B—ltsﬂBan n
|
D1 101 NG b 16,600/ ShOMIS alshreiopernzse tago Skdedin 260 ok Rl N B IS

~differences ﬁetween | DEC- 152 and Ritu
a
st g2;)gédemmd}cng;)emf«ipwﬁwéy“)’@losklllp"Esﬁ"éf(‘é%?é SpEmmslipyBf bt A 0°
onl y background levels (<109 of Af.)CC were
. i soi ype Prostated human Cl 9. | control anti bodg/ (not sl o?z\e\r/\ied.vmth

| DI:. G152 syRer, ] 1 " mple 5
|57 152 SynETaMggss o, myemsmooshat i v o oredl T

di f f er enkecaamentbodidisg Chﬂemb@fﬁﬁf ﬁ&‘PfaBFﬁ%ﬁm ?cr%gese mﬁ]g’\éanta%ﬂlgﬂmogbh e

nmedi ated in vilrn tunor k|| ligrnasc
W th |- Deesas He O e o e e o ) o r““‘é'?ahid

itself o
A &lilglbh MtﬁﬂmV\mtehmu rrdingelive meamants atre sHegicsily docate
PCT/ USOZ/‘JSE)@ES tﬁgan The sarrg 1Jgon?:pentrg&glaon ongpqaiyggc A l?/ 08: 4

as a conmalignanBeshdrehygleatisly gradinting |ﬂi"y5“8 QF 5 ‘feéf'fh 0 1 ‘ gF?&lﬂ agcg&hg%lggﬁf e(r:I o

substantially as set foi,rth
2t b/ —nl AmAgEStEeY be yged 19 U hhefpid RO aﬁet&?@%ﬁlbﬂllﬂg mhy@Rsugphessidnf | 25
~n i) EB@ 9 5% Eﬁl &Pﬂﬁgﬁ Sd hhe resul'ts of the assays

shows t hat
acti Vi ty?eb*;g{/cf;c%a‘éf’ﬁf@'cm%l On of | DCC-152 wit h Ri tuxan i ncreases /1DCC

e
s 2 e e L S AR .
be used in comuncth or combination with any chemotherapeutic agent or agents (e.g. to
provide a combined therapeutic regimen) that eliminates, reduces, inhibits or controls the
growth of neoplastic cells in vivo. As used herein the terms “chemotherapeutic agent™ or
“chemotherapeutics “ shall be held to mean any therapeutic compound that is administer ed to
treat or prevent the growth of neoplastic cells in vivo. In particular, chemotherapeutic agents
compatible with the present invention comprise both “traditional” chemotherapeutic agents
such as small molecules and more recently developed biologics such as antibodies,
cytokines, antisense molecules, ete. that are used to reduce or retard the growth of malignant
cells. Particularly preferred chemotherapeutic agents that arc compatible for use with the
disclosed CD23 antagonists include commcruallv available antibodies directed to tumor
associated antigens such as Rituxan®, Zevalin', Her(,cptm Lymphoc1de , Campath'b etc.
In additional preferred embodiments, antineoplastic antibodies undergoing clinical trials may
be used in combination with CD23 antagonists. For example, [DEC-1 14 and IDEC-131
(IDEC Pharmaceuticals, San Diego CA) directed to the B7 antigen and CD40L antigen
respectively, may be used with the disclosed antagonists to treat selected neoplasms In this
regard Lym-1 (Peregrin  Pharmaceuticals, Tustin CA) and Erbitux (Imclone

Pharmaceuticals, Cambridge MA) are also compatible with the instant invention. Other

biologic chemotherapeutic agents that are compatible include cytokines such as
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5.843,439; 5,776,456 and 5,736,137 each of which is incorporated herein by reference).
Y2B8 is the murine parent of C2B8. Rituxan is a chimeric, anti-CD20 monoclonal antibody
(MAD) which is growth inhibitory and reportedly sensitizes certain lymphoma cell lines for
apoptosis by chemotherapeutic agents in vitro. The antibody efficiently binds human
complement, has strong FcR binding, and can effectively kill human lymphocytes in vitro via
both complement dependent (CDC) and antibody-dependent (ADCC) mechanisms (Reff et
al.. Blood 83: 435-445 (1994)). Those skilled in the art will appreciate that any antibody
directed to common tumor associated or immunomodulatory antigens such as CD20, CD22,
B7 or CD40L is compatible with the instant invention and may be used in combination with
the disclosed antagonists,

More “traditional” chemotherapeutic agents useful in the instant invention include
alkylating agents such as thiotepa and cyclosphosphamide (CYTOXAN™); alkyl sulfonates
such as busulfan, improsulfan and piposulfan; aziridines such as benzodopa, carboquone,
meturedopa, and uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethylenethiophosphaoramide  and
trimethylolomelamime  nitrogen mustards such as chiorambucil, chlomaphazine,
cholophosphamide, estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide
hydrochloride, melphalan, novembichin, phenesterine, prednimustine, trofosfamide, uracil
mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine,
ranimustine; antibiotics such as aclacinomysins, actinomycin, authramycin, azaserine,

bleomycins, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin,

32
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Per cent a I ve
mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C™); cyclophosphamide; thiotepa;

taxoids, e.g. paclitaxel (TAXOL®, Bristol-Myers Squibb Oncology, Princeton, NJ) and
doxetaxel (Taxotere, Rhone-Poulenc Rorer. Antony, France); chlorambucil; gemcitabine;
6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and
carboplatin, vinblastine; platinum; etoposide (VP-16); ifosfamide; mitomycin  C;
mitoxantronc; vincristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin;
aminopterin;  xeloda; ibandronate; CPT11; topoisomerase inhibitor RFS  2000;
difluoromethylomithine (DMFO); retinoic acid; esperamicins; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of any of the above. Also included in
this definition are anti-hormonal agents that act to regulate or inhibit hormone action on
tumors such as anti-estrogens including for example tamoxifen, raloxilene, aromatase
inhibiting  4(5)-imidazoles, 4-hydroxytamoxifen. trioxifene, keoxifene, LY117018,

onapristone, and toremifene (Fareston); and antiandrogens such as flutamide, nilutamide,
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pattent ! :S (r'lisll" (cyclophosphamide, vincristine and prednisone), CHOP (CVP and doxorubicin), C-
MOPP (cyclophosphamide, vincristine. prednisone and procarbazine), CAP-BOP (CHOP
plus procarbazine and bleomycin), m-BACOD (CHOP plus methotrexate, bleomycin and
leucovorin). ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide and leucovorin plus standard MOPP), ProMACE-CytaBOM (prednisone,
doxorubicin, cyclophosphamide, etoposide. cytarabine, bleomycin, vincristine, methotrexate
and leucovorin) and MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin and leucovorin). Those skilled in the art will readily be
able to determine standard dosages and scheduling for each of these regimens. CHOP has
also been combined with bleomycin, methotrexate, procarbazine, nitrogen mustard, cytosine
arabinoside and etoposide. Other compatible chemotherapeutic agents include, but are not

limited to. 2-chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin and fludarabine.
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the native sequence cytokines.

The term “prodrug” as used in this application refers to a precursor or derivative form
of a pharmaceutically active substance that is less cytotoxic to tumor cells compared to the
parent drug and is capable of being enzymatically activated or converted into the more active

s : . i - . o
parent form. See, e.g.. Wilman, “Prodrugs in Cancer Chemotherapy” Biochemical Society
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wi de rang® @@fosemki gnanci es including, in preferred enbodiReErY¥)2/02420) To
directly denonstrate the effectiveness of the instant inventi on in the
treatment of Ch.L, the ability of an anti-CD23 anti body to induce apoptosis
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Apopt 0sSi §£‘§W§ﬁ%m9f”1’1‘8ﬁ%nlsz%%hlé%rds?(ﬁ,ﬁg'cel | sCel I's only4.36 (14. 3|4) IS?BBO

(17.62) Cel |'s 4, RGohB2is(PEBA) LHiBT cirifosss P Gardidis (1% 38 fipisis| shosphaipisis) 52
(pSE8) + anti-hu.19G F(ab')254 82 (22.80).35 63 (20.84)Cells + it | GF
ab hzge. @sd/ap s@hrowsHhich s mseluf frdeliveny 4l 3 @“ﬁéﬂﬁg\%gﬁ‘f F‘?‘a%%%s‘vigaish'g%]éai he
nmet hods and. conposi.tiaons of . Nt hAUE Nt § e 1ekf 0 § S
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| nduct i Orﬂigeion?epﬁ}’etc@ﬁmﬁ)nw;lﬂr‘{a@éa B2 bia@r Firinatiorg simitar @ theclépidl srrangesnhgf

ShOwW 1 f[h._ ability O 0." D23 antagonists such as IDI=~C-1 S2 to induce
apopt osi didlogi@l nimlyandss, additi onal experinents were perforned to

oL e 1 L DRG] By o i

L. cukem g;£&lchs SvRBcbmbishniRahéredt faf b adriidisterakin 8/ pﬁ@nw;léca)flgne}}fe%tive 4
amount for the in vivo treatment of mammalian malignancies. In this regard, it will be
appreciated that the disclosed antagonists will be formulated so as to facilitate administration
and promote stability of the active agent. Preferably, pharmaceutical compositions in
accordance with the present invention comprise a pharmaceutically acceptable, non-toxic,
sterile carrier such as physiological saline, non-toxic buffers. preservatives and the like. For
the purposes of the instant application, a pharmaceutically effective amount of the CD23
antagonist, immunoreactive fragment or recombinant thereof, shall be held to mean an
amount sufficient to achieve effective binding with the CD23 antigen on neoplastic cells and
provide for an increase in the death of those cells. Of cowrse, the pharmaceutical
compositions of the present invention may be administered in single or multiple doses to
provide for a pharmaceutically effective amount of the CD23 antagonist.

More specifically, they the disclosed antagonists and methods should be useful for

reducing tumor size, inhibiting tumor growth and/or prolonging the survival time of tumor-
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fDI G152 and Rituxau on ice. After | hour of incubation, cellgv\%/érélgpz)ugr
dow t o r y@ygocesaound anti bodi es and re5uspencl ed i n gr owPETHER QMY 2%
FCS=RPM ) and cultured 24 well plates. The cells surface bound antibodies
were; cross-linked by spiking F(ab')2 ii~agnments of goat anti-hwnhaa~ |g-Fcy

spccii ~ ti bodi ;
P8 hour bestnernimiy pessd SR aroR Aspryas R L Se ol BB AL AT T Of

described in 3 €ihnal e ESekife & SuchIRWMRLr o _ ay
review oﬂ'u'lgf‘%%%?’% g’é}ﬁll ? s tlﬁlgk resul ts&sew (?lr @gﬁl ?‘i@ﬁ@?ﬁ’ ltior?agtamGDZ 3

ant agoni sinusiueh ths QINI3-Gniapchistay (e skillet! tin thediic avoapbbeodles by PE e a
-cells. At 1 p~; / m I1:)1 G, 152 had ¥~f.ecti vcil i nduc,eq, apopt.Q {V i
appr oxi mexRdyENGULIDNoto dakamieywhatan %.e"]‘ﬁe’i“&" ﬁ%%agﬁ%%o taﬁlgﬁgg lV\}il ?léldl C 152

can i nduge apopt osi S¢Qn, ik, b aC. trRby - .,
T ough. A METEHER R QS RS b Saboe: o ipaltant sty apeuartgrocy,

02/ 0GD484,REIHiISFAR/ GitEacotdiag tot factoaddich iap theatiseasecstgder(g Lo oheehVerary YRee of
Ritcuan substantially increases t‘h(e per cent age of cell &; I’](bh_%l{ o)} QJ AP0
pt 0si s a]EIVﬂ,r%CI pxe ercdisat eqmoplicationseds ‘f’lﬂl‘:*&‘?—oféﬁmfsé%‘f%%’.d' ’#ﬁi L CobSerA o
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iur_l\l;e(r:\ teI I ssubj?:ct?ﬂlgfghﬁﬁag@&a@ﬁﬁh madyiberndpfitetite pusedeuhe eptémum therapayfie sesppnse.
ion. 'Cf~23 antagoni sts were used in conbinati i {0

cherot herpouinplcagental HEedas T8 st GG & 1 BOR, FRRTRE"
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pr evi ous RGBSR B Bl e ln i B e Poephat e -

NUC. ' 5UbsobRvEl ait efi6dtivedssagbieéxpecied tobe Betht: eangCof pbruat0itirio 108 mitligipe

either treated with 1DEC 152 al one. fludarahine alone qr ' [

t he hz wo_ gter kdogr@gnsbcﬂbj Seeighs persdaynd angrg P&%“B & E‘r"’u"b@?{"‘l‘ R%éﬁ Qﬁﬁﬁgﬁfi‘%ﬁ’%}’%& gfc nt
apoht osi s . ).,.5 tect ed a fl.owytonetry based caspase 3 assa- as
descri bgéf‘m_rﬁﬂ??%ﬁ]‘ﬁﬁ"éﬁfep%ﬁlhc results o:f this experinent, repr e}s/ent ed in
Fig. 11; indi cgiyeBpiahatithvht b@poof the fE@hbiselnsire thelantaganinss et biveatios one
dose-dependent induction of apoptosis, a combi natd' on of the two ¢ nds
dr amat i caihy beadevmisdrede a braaner ShefgRHREY aePTdagespih t?‘ﬁ@éoée“a%'ggﬁg&l

oo oo i B SRR TR ARt et
1) EG 1.5 Pﬁ}”lsﬂ;:ade%e@ heRinkgbARRUI S invexdorptan teradtninisterettorsugle hiupapy  of
or other animal in a conventional dosage form prepared by combining the antagonist of the
invention with a conventional pharmaceutically acceptable carrier or diluent according to
known techniques. It will be recognized by one of skill in the art that the form and
character of the pharmaceutically acceptable carrier or diluent is dictated by the amount of
active ingredient with which it is to be combined, the route of administration and other
well-known variables. Those skilled in the art will further appreciate that a cocktail
comprising one or more species of antagonists according to the present invention may
prove to be particularly effective.

Methods of preparing and administering the CD23 antagonist are well known to or
readily determined by those skilled in the art. The route of administration of the antagonist
of the invention may be oral, parenteral, by inhalation or topical. The term parenteral as

used herein  includes intravenous, intraarterial, intraperitoneal, intramuscular,

subcutaneous, rectal or vaginal administration. The intravenous, intraarterial,
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ant i bodyamindidants  including ezisgcl)rrt])icsalm(:jid ma{ll]?ic' %neﬁlllion?x?et;l bp?gs\éwiaﬁv@s C@u@i? Mg
octadccyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium
chloride, benzetbonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as
methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol): low
molecular weight (less than about 10 residues) polypeptides; proteins, such as scrum
albumin. gelatin, or immunoglobulins; hydrophilic polymers such. as polyvinylpyrrolidone:
amino acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or
dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g. Zn-protein
complexes); and/or non-ionic surfactants such as TWEENTM, PLURONICSTM or
polyethylene glycol (PEG).

Lyophilized formulations adapted for subcutaneous administration are described in
W097/04801. Such lyophilized formulations may be reconstituted with a suitable diluent to
a high protein concentration and the reconstituted formulation may be administered
subcutaneously to the mammal to be treated herein.

The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable 10 further
provide a chemotherapeutic agent, cytokine or immunosuppressive agent (e.g. one which acts
on T cells, such as cyclosporin or an antibody that binds T cells, e.g. one which binds

LEA-1). The effective amount of such other agents depends on the amount of antagonist
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said chilneric antibody is primatized. 7. The nethod of claim6 wheroin
said prirnatized a~ltibody is IDEC152. $. The nmethod of claim 7 wherein
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(MCL), f lebenstin g farphlsdignsthe gyne olyfidare T @Pg‘t?‘ c")éi“Faﬁ“iFr‘r’% h%‘ﬁa&i?ﬂ%{')@
Burkitl's. | vODhOOR.( . @ded WTRIROMAR: dosABAcHid Wit aelihistrytigphoma,
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cO. | | SI Shiitiogansalgs.r €prgsyBay:. moﬂg\a@ci"‘ 5”& é‘g'évse& S}QH%K‘EQHtcx%ﬁgk?lﬁg%‘%ﬁéé ease
hi gh grade, low gr d i ink.e Sridian- drd Ofgiocapsalek)y . opham as,
li cell éﬁ’#‘Bﬂ?c.“%f%qﬁbeﬁ%éyﬁ‘%‘%fﬂgﬁgieﬁka ’(“gﬁ’fffi NG 02/ 060484 POT] US02/ 02620

CLL:), | yidearhasdsey Skl tdckmphanae diseloped imuRemmgue |s PhamprensceiVigignees
follicular Iymphoma (F'L), diffuse |large cell |ynphoma (DLCL), Burkitt's

| ynphoma 1esLedition. Osplefabdd 1 P§Hphomas, nonocytic . B cell |.ym-ph. ong,
angi oi nmunobl gstj c | yanh.,Qa I p‘éFHahSﬁ)ﬁbi&', idsi oF whtsiined
di ffuse lar ge%éléﬁafn;(:dﬁlgg%e&’gg’g&ggg% '{M%Ia%gs,ggrécel I lar gee‘gfe]ﬂ % minobl ast i c;

.| ynphobl,ask@MBicparalbhs i semiperedbler kidttices ahdsolidnhBlrpphiobic polymers
follicular, predomn~~t~tly |large cell; folli.cular, predom nantly snell

cl eaved eehlajnimgnthefatdgonigh arhichiniiges g 1 tLl‘F é%ﬂ}bﬂf %{Wge‘fﬁﬁ'gks’c%¥'l pﬁl“%’%komas.
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c. henot helehRprdd itargead mivPr(-52bydronytaasi asisl. The formulatiopste ksrused &4iipng a

neopl astic disorder in a manmal, conpri si t he [ “1ednianl shierd ml.; a
t her apeut yiva pegpinsiration gjyst be %{ﬁ‘b‘h‘nﬁ"ﬂgfs 1§?cﬁﬂea§<§?m§l§15§9€ Rgﬁrlti)t{ g{rrglgjggtfl?%hg% ent
to said MEHaNBY mefbrhnes.

Prevention of the action of microorganisms can further be achieved by various

antibacterial and antifungal agents, for example, parabens, chlorobutanol. phenol. ascorbic
acid, thimerosal and the like. 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 in the composition an agent which delays absorption, for example, aluminum
‘ monostearate and gelatin,

In any case, sterile injectable solutions can be prepared by incorporating an active

compound (e.g., an antagonist by itself or in combination with other active agents) in the

required amount in an appropriate solvent with one or a combination of ingredients
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adm nister.ini; a therapeutically effective anount of at |east one CD23
ant agoni $t to said patient wherein said chenotherapeutic agent and said
CD23 ant s@wod/gdo4gary be administered in any order or concuREEUSIYO2620. "rhe
nmet hod of claim 18 wherein said CD23 antagonist is selected fromthe group
consisting of C '1723 reactive pol ypepiides, CD23 reactive peptides, C)23
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angi oi mmunobl astic | adenapa el |G el el f f USE

arge cofies oy pegtapt AR CHRIRG Nes dipBspd IR Eifhposiur e i@

| ynphob! gt @aRing Hiedikeasd 0N dizbeley eflchoRte: KintdddiioantheronBinek iniay Teye foldrileul ar,

predom nantly large cell; follicular, predomnantly sma|l cleaved cell; and

f p: i cul aegestrperetfosevample Iheaprigingn 2y BF g8 IR FIU5 SPIgHER h%ﬁ;‘.’r 2P &t hod

oil clai r.*.?to%)%cr.\l\lggl'rc:gbrl]c *h fypS RhAShielidh RRURSE" Thése PréfatdtioAHAPIE packaged

and sold in the form of a kit such as those described in co-pending U.S.8.N. 09/259,337 and

U.S.S.N. 09/259,338 each of which is incorporated herein by reference. Such articles of
manufacture will preferably have labels or package inserts indicating that the associated
compositions are useful for treating a subject suffering from. or predisposed to, cancer,
malignancy or ncoplastic disorders (e.g. chronic lymphocytic leukemia). The term “package
insert” is used to refer to instructions customarily included in commercial packages of
therapeutic products, that comtain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic
products. The article of manufacture may further comprise a second container comprising a
pharmaceutically acceptable buffer, such as bacteriostatic water for injection (BWFI),
phosphate-buffered saline, Ringer’s solution and dextrose solution. It may further include
other materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, and syringes.

As discussed in detail above, the present invention provides compounds,
compositions, kits and methods for the treatment of neoplastic disorders in a mammalian
subject in need of treatment thereof. Preferably, the subject is a human. While the instant

invention is particularly effective in the treatment CD23" hematalogic malignancies
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| ~~nphoc~rtic | eukemia (B-CLL) . 28. A nethod of treating 13 cell chronic
| ynphocvtic leukemia (.B-Cl _;1:,) in a mammal in need thereof' conprising
admi ni st &0 #068484her apeutical |y effective amount of a CD2BCEMUISAZR02Gt t 0
said mammal . 29. The m~;thod crf claim 28 wherein said CD23 antagonist is
selected. '"fromthe group consi st ng of CD23 reactive pol ypeptides, CD23
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of claim30 wherein said C D23 reactive polyheptide conprises a nonocl onal
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28 further conprising the step of. "adm ni stering a chenot herapeutlc agent .
35. ' Chcanyenbaydasof cohgiising 2CIAR2 rastigersaimhrkdretiot hHowpdot tie syeatngcahthe ses

SILTTE RN TGRS I O

ol ~ cl ai {p,3éq Wae b dtas abslof NGRM! R0 edlakitn, 2ARDT akP HANEEAR. ~TIAUPARTGRIdNE.
embodiments the antagonist may be used to treat More particularly, the antibodies of the
instant invention may be used to trcat Kaposi's sarcoma, CNS neoplasms (capillary
hemangioblastomas, meningiomas and cerebral metastases), mastocytoma, melanoma,
gastrointestinal and renal sarcomas, rhabdomyosarcoma, glioblastoma (preferably
glioblastoma multifornme), leiomyosarcoma, retinoblastoma, papillary cystadenocarcinoma of
the ovary, Wilm's tumor or small cell tung carcinoma. It will be appreciated that appropriate
antagonists may be derived for CD23 as expressed on each of the forgoing neoplasms
without undue experimentation in view of the instant disclosure.

For purposcs of clarification “Mammal” refers to any animal classified as a mammal,
including humans, domestic and farm animals, and zoo, sports, or pet animals, such as dogs,
horses, cats, cows, ¢fc. Preferably, the mammal is human.

“Treatment” refers to both therapeutic treatment and prophylactic or preventative
measures. Those in need of treatment include those already with the disease or disorder as
well as those in which the disease or disorder is to be prevented. Hence, the mammal may
have been diagnosed as having the disease or disorder or may be predisposed or susceptible
{o the disease.

As previously discussed the methods, compositions and articles of manufacture of the
present invention are particularly useful in the treatment of chronic lymphocytic leukemia.
However, the treatment of other CD23" hematologic malignancies may also be effected
using the disclosed methods and are clearly within the scope of the instant invention. In this
respect, exemplary hematologic malignancies that are amenable to treatment with the
disclosed invention include small T cell lymphomas, lymphocytic lymphoma. mantle cell

lymphoma, Hodgkins and non-Hodgkins lymphoma as well as leukemias, including ALL-L3
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38. A nt,Athod of treating a neoplastic disorder in a mammal conprising the

steps of: adm nistering a therapeutically effective anontt of Rituxan to
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that patients having lymphomas classified under different names may also benefit from the
combined therapeutic regimens of the present invention. In addition to the aforementioned
neoplastic disorders, it will be appreciated that the disclosed invention may advantageously

be used o treat additional malignancies expressing the CD23 antigen.

The foregoing description will be more fully understood with reference to the
following examples. Such examples, are, however, demonstrative of preferred methods of
practicing the present invention and are not limiting of the scope of the invention or the
claims appended hereto.

Several antibodies were used to conduct the experiments set forth in the Examples
below. As previously indicated, IDEC-152 (pSE8) is a Primatized® anti-human CD23 MAb
that contains human gamma 1 heavy chain (Lot # ZC152-02) and Rituxan” (rituximab) is an
anti-human CD20 specific mouse-human gamma | chimeric antibody (Lot E9107Al;

Lot DY097A1). Other antibodies used include the murine anti-human CD23 MADb labeled
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were resuspended in growth media in appropriate volumes and added into 24 well tissue
culture plates (1.5x10° cells/well) with and without the addition of goat anti-human Ig-Fey
specific secondary antibody (15pg/ml) as a crosslinker. Following incubation for 18 hours,
cells were harvested and analyzed for apoptosis by flowcytometry. In particular, the cells
were washed and fixed at 4°C using Cytofix (Cytofix/Cytoperm™ Kit, Pharmingen Cat #
2075KK). After 20 min of fixation, cells were washed and 15ul of affinity purified PE-
conjugated polyclonal rabbit anti-caspase-3 antibody (Pharmingen Cat. # 67345) and 50 ul of
Cytoperm were added. Cells were incubated on ice in the dark for 30 min. After incubation
cells were washed once and resuspended in Cytoperm wash. Flow cytometry data was
acquired on FACScan and analyzed using WinList software from Verity Software House.

The results are presented in Table | immediately below.

Table 1
Induction of Apoptosis in CD23" B lymphoma Cell Lines

Cell Line | Origin Relative Expression of | Apoptosis
CD23

SKW Burkitt’s lymphoma 100 61

SB Acute Lymphoblastic Leukemia 110 42.1
DHL-4 Diffuse Histiocytic Lymphoma 0 0
Daudi Burkitt’s Lymphoma 0 0
Raji Burkitt’s Lymphoma 10 0
Ramos Burkitt’s Lymphoma 0 0

The results set forth above show that those cell lines expressing high levels of CD23
will undergo programmed cell death upon exposure to cross-linked antibodies to CD23.
Conversely, cells that do not express CD23 at high levels do not undergo extensive

apoptosis. Accordingly, the instant example provides for the identification of selected cell
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lines that may serve as clinically relevant mgdels for CD23+ B cell malignancies (¢.g., SKW

cells and SB cells).

Example 2
Expression CD23 in CLL cells

In order to demonstrate the clinical applicability of the present invention, the
expression of CD23 on several different CLL samples (31 patients) was tested in whole
blood by flowcytometry. Using appropriate reagents, flowcytometry was performed as
substantially described in Example 1. In this respect, the expression of CD20 and CD23 was
determined on gated cells that were CD1 9* positive. Specifically, PE labeled anti-CD20 (BD
Biosciences /Pharmingen, Cat # 555623) and anti-CD23 (BD Biosciences /Pharmingen, Cat
# 33615X) monoclonal antibodies were used to detect CD20 and CD23 molecules
respectively.

In all patients, the expression of both CD20 and CD23 antigen was detected in
CDI19'B cells as shown immediately below in Table 2. Patients expressing high CD20
levels expressed varying degrees of CD23 antigen in their CLL samples. The levels were
determined by the percentage CDI1 9* cells and mean fluorescence intensity (MF1). However,
even in patients expressing low levels of CD20 the measured values show that relatively high
levels of CD23 may be expressed. These findings indicate that the CD23 antigen may prove
(0 be an extremely attractive target for therapeutically relevant antibodies such as those

disclosed in the instant invention.
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Expression of CD23 and CD20 in B-CLL cells from CLL patients.
Patient | CD20 CD23
Case # Expression Expression
MFI] % Positive | MFI YoPositive
CD20 high
| 92 79 76 51
2 67 79 45 47
3 385 82 I3 77
4 241 92 189 87
5 313 88 89 86
7 375 89 743 91
9 255 76 97 48
I 649 92 73 71
12 109 96 81 88
13 311 94 403 95
14 151 92 76 58
15 667 71 777 81
19 148 93 154 88
21 84 83 45 43
28 122 69 164 72
CD20 low
6 52 35 88 76
8 129 26 157 32
10 116 53 327 83
16 198 25 181 31
17 125 34 199 24
18 66 54 96 91
20 48 63 128 79
22 138 62 173 54
23 163 15 356 25
24 115 37 89 24
25 17 41 86 49
26 302 55 302 58
27 289 55 195 57
29 107 26 193 29
30 109 43 356 57
31 105 36 292 46
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forth in the previous examples. As indicated above, SKW cells may be used to provide a
clinically relevant model for CD23" malignancies including CLL. The results of the assay
are set forth in Figure 1, which shows the specific binding of Rituxan and IDEC-152 to SKwW
cells in a concentration dependent fashion. The binding activity is measured using mean
fluorescence intensity and shows that the SKW cells bind substantially higher levels of anti-
CD23 antibodies than anti-CD20 antibodies. This indicates that, in certain cell lines and
tumors, CD23 may exhibit a higher epitope density than other markers such as CD20. As
expected. isotype-matched control antibody of irrelevant specificity (CE9.1, directed to CD4)
did not bind to SKW. This Example, and the corresponding results set forth in Figure 1,
confirm the desirability of using CD23 as a target for therapeutic antibodies in the treatment

of selected ncoplasms.

Example 4
IDEC-152 mediates ADCC activity in CD23" cells

The ability of IDEC-52 to mediate ADCC of tumor cells was determined. In the
ADCC assay lymphoma cells (SKW or SB) and activated human peripheral monocytes
(PBMC) were used as targets and effector cells, respectively. PBMC were isolated from
whole blood of healthy donors using Histopaque (Sigma-Aldrich Corp., St. Louis, MO). The
PBMC were cultured at a concentration of 5x 10° cells/ml in complete medium with 20
U/m] recombinant human 1L-2 (Invitrogen, Carlsbad, CA) in 75 cm? tissue culture flasks at
37°C and 5% CO». After overnight culture, 1 x 10° SKW or SB target cells were labeled
with 150 pCi of *'Cr (Amersham Pharmacia Biotech, Piscataway, NJ) for 1 hour at 37°C and
5% CO,. The cells were washed four times and resuspended in 5 ml of complete medium;
50 pl of cell suspension was dispensed into cach well containing equal volume of test or
control antibodies.

Rituximab (Lot E9107A1) or IDEC-152 (LotZC 152-02) were used as test
antibodies.  Isotype (12G,) matched CE9.1 (Lot M2CD4156) antibody of irrelevant
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medium, and added at 1 x 10% cells in 100 ul volume per well to obtain a 50:1 effector to
target ratio. The following control wells were also included in triplicate: target cell incubated
with 100 pl complete medium to determine spontaneous release and target cell incubated
with 100 pl 0.5% Triton X-100 (Sigma-Aldrich Corp.) to determine maximum release. The
culture was incubated for 4 hours at 37°C and 5% CO; and the SICr released in the culture
supernatant due to cell lysis was determined by a gamma counter (ISODATA). The

cytotoxicity was expressed as the percentage of specific lysis and calculated as follows:

1 Cr release of test samples — spontaneous *1Cr release
1- x 100
. -~ T

Maximum ° Cr release — spontaneous - 'Cr release

Figure 2 shows the result of this assay and more particularly the ADCC activity of
IDEC-152 and Rituxan on CD20%/CD23" SKW cells. Both IDEC-152 and Rituxan showed
a dose-dependent killing of SKW cells with a maximum killing of 75% achieved at 10 pg/ml
and 1 pg/ml antibody concentrations respectively, indicating that Rituxan is more potent than
IDEC-152 in mediating ADCC in this particular cell line. However, the antibody binding
activity shown in Figure 1 suggests that the potency differences between IDEC-152 and
Rituxan is not entirely related to the antibody binding efficiency or 1o the epitope density of
CD23 and CD20. As expected, only background levels (<10%) of ADCC were observed

with isotype matched human CE9.1 control antibody (not shown).

Example 5

IDEC-152 synergizes with Rituxan to mediate ADCC activity

In order to demonstrate the synergistic aspects of the present invention with different
antibodies, the combination of IDEC-152 and Rituxan on ADCC mediated in vifro tumor
killing was investigated. SKW cells were incubated with IDEC-152 at two concentrations

(0.625 png/ml & 2.5 pg/ml) either by itself or in combination with varying concentrations of
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The results of the assays shows that the combination of IDEC-152 with Rituxan
increases ADCC activity beyond the activity achieved with either agent individually. More
particularly, Fig. 3A shows that the combination of the antibodics results in substantially
higher levels of cell lysis at all concentrations of Rituxan than either IDEC-152 or Rituxan
alone. Conversely, as shown in Fig. 3B, IDEC-152 is such an cfficient mediator of ADCC
that at higher concentrations (i.e. 2.5 pg/ml) any potential synergistic effect is swamped by
the anti-CD23 antibody. That is, as shown in Fig. 3B, no change in cytotoxicity was
observed at high concentrations of either IDEC-152 or Rituxan. This Example graphically
illustrates the ability of the present invention to dramatically enhance the effectiveness of

proven chemotherapeutic agents such as Rituxan.

Example 6
IDEC-152 induces apoptosis in CD23" tumor cells
Having shown that the present invention may be used to effectively mediate ADCC
activity and lyse tumor cells, anti-CI)23 antibodies were examined to determine to what
extent they could be used to induce apoptosis in malignant cells. In this regard, Table 3
immediately below, shows apoptosis measured by a caspase-3 activation assay substantially
as set forth in Example 1. Percent apoptosis was documented at 4 and 24 hours using mean

fluorescent intensity in log scale (MFI).

Table 3

Caspase-3 activation by IDEC-152 (pSE8) in SKW cells

Culture Condition % Apoptosis (MFI)™
4 hours 24 hours
SKW cclls
Cells only 4.00 (2.16) 4.73 (12.73)
Cells - IDEC-152 (pSES8) 3.80 (15.65) 3.65(11.17)
| Cells + IDEC-152 (pSE8) + anti-hu.IgG.F(ab’), 80.26 (18.85) | 60.51 (20.45)

Cells + Rituxan (C2B8) 4.12(11.32) 4.08 (20.57)
Cells + Rituxan (C2B8) + anti-hu.lg(G.F(ab’), 78.50 (24.10) | 66.49 (25.0)
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As seen in Table 3 above, SKW cells grown in the presence of IDEC-152 (pSE8y1)
did not show substantial activation of caspase-3. However cross-linking of IDEC-152 and
Rituxan on the SKW cell surface resulted in increased activation of caspase-3. By
comparison, cultures added with the isotype matched control antibody (CE9.1) of irrelevant
specificity did not show any apoptosis. This confirms earlier results showing that the

antibodies of the present invention may be used to induce apoptosis in tumor cells.

Example 7
Fe receptors on effector cells can induce cross-linking of antibodies

As noted above, cross-linking of the antibodies of the present invention enhances
their ability to induce apoptosis in tumor cells. Onc mechanism for inducing apoptosis in
vivo could be mediated via the Fc receptors on various effector cells. Accordingly, in this
Example cells expressing Fe receptors were used to cross-link IDEC-152 and enhance the
induction of apoptosis in vifro.

Briefly, SKW cells at 1x10° celis/m! density in culture media (RPMI-2% FCS) were
incubated with 10pg/mi of IDEC-152 (pSE8) or Rituxan (C2B8) antibodics at 4°C in cell
culture tubes. After 1 hour of incubation, the unbound antibody in the media was removed
by centrifugation. The cells resuspended in growth media in appropriate volumes and added
into 24 well tissuc culture plates (2x10° cells/well) seeded overnight with human Fe receptor
(FcyRI) expressing CHO cells (1x10%) and incubated in 5%CO; at 37°C. Tollowing
incubation at different time points, cells were harvested and analyzed for apoptosis by
flowcytomeltry based Tunel assay (BD Pharmingen, Cat # 6536 KK). It will be appreciated
that the Tunel assay measures DNA fragmentation, an event that occurs during the late stages
of apoptotic death. Flowcytometric analysis was performed on Becton-Dickinson FACScan
using a FACScan Research Software package and the final data analysis was performed

using the WinList Software package (Variety Software House). Percentage of cells positive
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Table 4
Cross-linking of IDEC-152 and C2B8 on via FcyRI leads to apoptosis

Antibody % Apoptosis
IDEC-152 (p5ER) 56.31
Rituxan (C2B8) 56.07
RF2 36.88
No Antibody 6.06

The results presented above indicate that cross-linking of IDEC-152 and Rituxan via
FeyRI triggered SKW cells to undergo apoptosis. This Example serves to demonstrate that
naturally occurring receptors on the surface of various effector cells can lead to antibody

cross-linking and subsequent apoptosis of CD23" malignant cells in vivo.

Examplc 8

Induction of apoptosis by IDEC-152 and Rituxan in CD23" cells
The ability of IDEC-152 to induce apoptosis in CD23" malignant B cells was further
shown in vitro using SKW lymphoma cells. Apoptosis was detected by a caspase-3 assay
substantially as set forth in Example 1. For this Example, SKW cells at 0.5x10° cells/ml
density in culture media (RPMI-2% FBS) were incubated with increasing doses of TDEC-
152 or Rituxan antibodies at 4°C in cell culture tubes on ice. After 1 hour of incubation the
unbound antibody in the media was removed by centrifugation. The cells were resuspended
in growth media in appropriate volumes and added into 24 well tissue culture plates (1.5x1 0°
cells/well) with and without the addition of goat anti-human IgG specific secondary antibody
(15pg/ml for cross-linking). Following incubation for 18 hours, cells were harvested and

analyzed for apoptosis by flowcytometry substantially as described in Example 1.
Figs. 4A and 4B illustrate that anti-CD23 antibodies may be used to effectively

induce apoptosis in CD23 tumor cells. More specifically, Fig. 4A shows that increasing
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mechanism by which the instant invention can serve to eliminate tumor cells from a patient

in need thereof.

Example 9
IDEC-152 induced apoptosis in CD23" cells at different time points

To further elucidate mechanisms associated with the present invention the progress
of apoptosis was measured in SKW cells at different time points.

SKW cells at 1x10° cells/ml density in culture media (RPMI-2% FBS) were
incubated with 10 pg/ml of p5E8 (IDEC-152) or C2B8 (Rituxan) antibodies at 4°C in cell
culture tubes. After 1 hour of incubation the unbound antibody in the media was removed by
centrifugation. The cells were resuspended in growth media in appropriate volumes and
added into 24 well tissue culture plates (2x10° cells/well) with and without the addition of
goat anti-human IgG specific secondary antibody (50pg/ml) to provide cross-linking.
Following incubation at different time points, cells were harvested and analyzed for
apoptosis by flowcytometry based Tunel assay described in Example 7. The results of this
assay are graphically illustrated in Fig. 5.

As with the earlier Examples set forth herein, Fig. 5 shows that the cross-linking of
pSE8 (IDEC-152) and Rituxan with a secondary anti-lIg y-specific antibody substantially
enhanced apoptosis of CD23" SKW cells. TInterestingly, while the extent of apoptosis
appears lo drop off over time, it remains significant for a period of two full days. As
expected, substantial apoptosis was not observed in cells incubated with RF2 and the

secondary antibody or the secondary antibody alone.
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IDEC-152 synergizes with Rituxan to induce apoptosis in CD23" cells

Additional unexpected advantages of the present invention include the ability of anti-CD23
antibodies to enhance the effectiveness of various chemotherapeutic agents including
biologics such as Rituxan. This Example serves to illustrate such advantages.

More particularly, this Ixample shows the apoptotic effects of increasing
concentrations of an anti-CD23 antibody on SKW cells both alone and in combination with
Rituxan. Using the caspase-3 assay substantially as described in Example 8, cross-linked
anti-CD23 antibody and Rituxan were incubated with SKW cells. [n a first experiment,
concentrations of both IDEC-152 and Rituxan were increased and the apoptotic activity of
each individual antibody was determined. In a second experiment a fixed concentration of
IDEC-152 was combined with various concentrations of Ritxuan to elucidate any synergistic
effects. The experiments are shown in Figs. 6A and 6B respectively.

A review of Figs. 6A and 6B show that both IDEC-152 and Rituxan induced
apoptosis in SKW cells after cross-linking with goat F(ab’) anti-human IgG (GaHlg).
Specifically Fig. 6A shows that IDEC-152 induces between 40% and 50% apoptosis at levels
of approximately 1 pg/ml while Rituxan exhibits somewhat less activity. In addition to the
activity of the individual antibodies, Fig. 6B shows that the addition of increasing amounts of
Rituxan to a fixed concentration of IDEC-152 (0.1jg/ml) enhances apoptotic activity above
cither of the antibodies individually. In this respect, the addition of Rituxan to IDEC-152 at
concentrations of 10pg/ml provides apoptotic rates of approximately 45%. This observed

synergistic effect dramatically underscores the advantages of the instant invention.

Example 11
IDEC-152 enhanced Rituxan — mediated apoptosis in CD23" cells
An additional experiment was performed to confirm the synergistic effects seen in
Example 10 with respect 1o the apoptosis of SKW cells as derived from the combination of
an anti-CD23 antibody and an anti-CD20 antibody.
In this Example, SKW cells at a density of 0.5x10%mL were incubated on ice with

increasing concentrations of IDEC-152, Rituxan or a combination of both. Following an
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Fig. 7 unambiguously illustrates that the combination of an anti-CD23 antibody such

as IDEC-152 with an anti-CD20 antibody such as Rituxan provides for enhanced apoptosis

in malignant cell lines. Fven at relatively low concentrations of IDEC-152 (i.e. 0.1 pg/ml),

the apoptotic rate was approximately twice that of cells incubated with Rituxan alone. Fig. 7

further shows that this effect was enhanced at higher concentrations of IDEC-152.

Example 12
IDEC-152 synergizes with Adriamycin in inducing apoptosis in CD23" cells

To demonstrate the versatility and wide applicability of the present invention,
experiments were performed to show that the methods of the present invention are
compatible with a number of chemotherapeutic agents. More particularly, the instant
example demonstrates that anti-CD23 antibodies could be used effectively to enhance the
efficacy of clinically approved chemotherapeutic agents (here Adriamycin).

This experiment was performed using substantially the same procedure as set forth in
Example 11 except that Adriamycin was used in combination with IDEC-152 rather than
Rituxan, Prescription grade Adriamycin RDF (doxorubicin hydrochloride - NDC 0013-
1086-91) was obtained from Pharmacia and Upjohn. Various concentrations of Adriamycin
were combined with three different concentrations of IDEC-152 and the resulting rate of
apoptosis in SKW cells was measured using the flow-cytometry based caspase 3 assay as
described in Example 1. The results are shown in Fig. 8.

Fig. 8 graphically shows that the addition of IDEC-152 substantially increases the
apoptotic effectiveness of Adriamycin at all concentrations charted. These synergistic effects
are dramatically illustrated at the relatively low concentration of Adriamycin at 107 M where
the addition of as little as 0.1 pg/ml of IDEC-152 increases the percentage of cellular
apoptosis to approximately 70% versus less than 20% when no IDEC-152 is present. Those
skilled in the art will appreciate that this is a significant improvement and would likely be

reflected in clinical efficacy.
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Example 14

Anti-CD23 antibodies induce apoptosis in B-CLL cells

As set forth herein the methods and compositions of the present invention are
applicable to a wide range of malignancies including. in preferred embodiments, CLL. To
directly demonstrate the effectiveness of the instant invention in the treatment of CLL, the
ability of an anti-CD23 antibody to induce apoptosis in such cells was tested.

Peripheral blood monocytes (PBMC) were isolated from blood of CLL patient
donors by Ficoll gradient by standard methods. Cell viability was determined using trypan
blue exclusion assay to be close to 100% and all experiments were set up with fresh CLL
cells. The cells were phenotyped for CD19, CD20 and CD23 expression by flow cytometry.
Leukemia cells from CLL patients (0.5-1 x10° cells/ml) were incubated with pSE8 (10ug/ml)
or control antibody (CE9.1, anti-CD4 antibody) on ice. After | hour of incubation, cells
were spun down to remove unbound antibodies and resuspended at 1%10° cells/ml in growth
medium (5% FCS-RPMI) and cultured in tissue culture tubes. The cells surface bound
antibodies were cross-linked by spiking F(ab’), fragments of goat anti-human Ig-Fcy specific
antibodies at 15pg/ml and the cultures were incubated at 37°C until assayed for apoptosis, In

this regard, Table 5 immediately below, shows apoptosis measured by a caspase-3 activation
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CLL cells
Cells only 436 (14.34) 5.08 (17.62)
Cells + IDEC-152 (p5E8) 17.67 (10.66) 20.08 (15.92)
Cells + IDEC-152 (pSE8) + anti-hu.IgG.F(ab’), | 54.82 (22.80) 35.63 (26.84)
Cells + anti-hu.lgG.F(ab’), 16.09 (12.27) 20.85 (17.27)

This Example unequivocally shows that the methods and compositions of the instant

invention are effective in triggering programmed cell death in leukemia based neoplasms.

Example 15
Induction of apoptosis by IDEC-152 and Rituxan in CLL cells

Having shown the ability of CD23 antagonists such as IDEC-152 to induce apoptosis
in CLL cells, additional experiments were performed to determine the efficacy of the
antagonist by itself and in combination with a biologic chemotherapeutic agent (i.e. Rituxan).

As with Example 14, Lecukemia cells from CLL patients (1x10° cells/ml) were
phenotyped and incubated with various concentrations of IDEC-152 or IDEC-152 and
Rituxan on ice. After 1 hour of incubation, cells were spun down to remove unbound
antibodies and resuspended in growth medium (2% FCS-RPMI) and cultured 24 well plates.
The cells surface bound antibodies were cross-linked by spiking F(ab™), fragments of goat
anti-human Ig-Fey specific antibodies at 15ug/ml and the cultures were incubated at 37°C for
18 hours when they were assayed for apoptosis using the caspase assay described in Example
1. The results are shown in Figs. 10A and 10B.

A review of Fig. 10A confirms the results scen in Example 14 in that CD23
antagonists such as IDEC-152 may be used to induce apoptosis in leukemia cells. At 1
pg/mi IDEC-152 had effectively induced apoptosis in approximately 30% of the CLL cells.
Fig. 10B shows that, while IDEC-152 can induce apoptosis on its own in CLL cells, this

effect may be enhanced through the addition of Rituxan. More specitically, Fig. 10B shows
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to induce apoptosis in CLL cells,

Purified B-cells from CLL patients were obtained and processed as previously
described. Prescription grade Fludara (fludarabine phosphate — NDC 504-19-511-06) was
obtained from Berlex Corporation. Cells were either treated with IDEC-152 alone,
fludarabine alone or a combination of the two at various doses substantially as described in
Example 15. Percent apoptosis was detected by a flowcytometry based caspase 3 assay as
described in Example 1.

The results of this experiment. represented in Fig. 11, indicate that while both IDEC-
152 and fludarabine exhibited some dose-dependent induction of apoptosis, a combination of
the two compounds dramatically enhanced the rate of programmed cell death. These data
indicate that IDEC-152, alone or in combinationj with other agents, might be effective in
treatment of patients that may have become refractory to fludarabine or other

chemotherapeutics.

Example 17
Anti-tumor activity of IDEC-152 in vivo
After demonstrating that the CD23 antagonists of the present invention are effective
in mediating ADCC and apoptotic activity in various neoplastic cells in vitro, experiments
were performed to show that the antagonists could kill malignant cells in vivo. More
particularly, since the CD23 antigen is expressed at high density in human CLL patients, and
often expressed at various antigen densities in patients with B-cell NHL, it was of interest to
determine whether CD23 antagonists, either alone or in combination with chemotherapeutic

agents, could mediate an anti-tumor response in an animal model.
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generated by the Log-rank test. The results are shown in Fig. 12.
Fig. 12 clearly shows that the CD23 antagonists of the instant invention retarded the
growth of tumors in the mice and led to a dramatic increase in survival when compared with
the untreated controls. Specifically, anti-tumor activity was evidenced by increased survival
of tumor bearing animals over non-treated controls at all doses tested (100, 200 and 400 pg
antibody per injection). At the two higher doses 50% of the animals in the treated groups
were still alive at day 46 when all of the control animals were dead. Significantly, 30% of
the treated animals in these groups were still alive when the experiment concluded twenty
days after the last control animal had died (i.e. day 66). These resuits are significant

evidence as to the efficacy of the compounds of the instant invention when used alone.

Example 18
IDEC-152 synergizes with Rituxan to induce anti-tumor activity
Having demonstrated that the CD23 antagonists were extremely effective tumorcidal
agents when uscd alone, experiments were performed to explore the effectiveness of such
compounds in concert with proven chemotherapeutic agents. To that end, the CD23
antagonists of the instant invention were tested in combination with Rituxan using the
SKW/SCID mouse model as described in Example 17. For this experiment the mice were

injected (ip) either with IDEC 152, Rituxan, or IDEC 152 plus Rituxan in 200 ul HBSS

60




zY8+410" @10% & ()- &' 10% & ()- & 10% & ()- & 10% & ()-- |

&' 10%& ()--1/8&" 10% /& ()-5a@10" eS 10% % & ()-$ ~S 10%! & ()-$

S' 10% % Io(OR/0sl48S 109008 ()-$ ! 10% %1 & ()- 10" 10" " cK| [ : -PCHOUSHA262

109 %1 & ()- t130° 10% % & ()- 30' 10% %1 & ()- 30' 10%#& ()- 9.10% %1 & ()-
S 10% % & ()-$8&9a@101 %1 x"10%&' ()- "t!"10%>~>& ()- " ni10%"& ()-

m' 10% " & ( % " & "hc"dle""
L! 10cyz)#o(@u([jer prregg/pnr%ﬂ} -h%l%ligg l rl ngl.n;/ lll?QG_ILI Aoon 2 e re Lﬁgqé )ﬁc @E}ej‘rlmqnt are
"10% " & ( wnqul SER&z X7THUAL0 &' 109& ()-1!&" 0%&' ()- "1090#0& ()--

"1090#0&" 10% & ()--!"10%& ()-&x)+,,,,!,|obUs10
& 110% & () - 1angmmmmwmc qnmeaﬁ)#o&tx(vgty oRINIISHFDBIuE }htuxamwa@mcwan
& 1090#0& ()-!, --1-{[;.bU410 98 10%

109& () - th¢~S S@ll'@%“&‘ ch)uvn 1 each antibody tes ed( '2101%' 0%(5&0]()) Uslhg, jtpe samé )dosm

sni' 10% &', " O 9 "0
Soos & (- Shlils e SRR RIDMCTL IO s M ot e hs 2 ()

- 96 1096 & dc)ivitd A0SR, ifdividual-menoclofxl4atibode &' wastvislased by @l)a fettbawagday - o6 10
% & ()- $" % L0W & ()ms oy e 49% 1Q9%

7 d0vse (R barons a7 il BB oo ROty eatgk g
s 10 TR A2 SR R e P s R el I R -
"@210%#'& (Jignificg LW &it of 1GH4TibRBIh thexosdtnatibly gtoup wese diyeane-five o1 day 8. (org/ LY
Lo ()t-hdl\ﬂ t_\!\_'gl(ny days after the last untreated animal had died. Furthermore, a greater tumor
response was observed in mice recciving 200 ug per injection of IDEC152/Rituxan than
mice receiving 400 ug per injection IDEC 152 alone, suggesting a synefgistic response of
combination therapy. Overall these resulis by day 46 clearly indicated that the combination
of CD23 antagonists plus Rituxan could provide a synergistic anti-tumor response against a

human malignancies in a murine xenograft model of disseminated disease.

Those skilled in the art will further appreciate that the present invention may be
embodied in other specific forms without departing from the spirit or central attributes
thereof. In that the foregoing description of the present invention discloses only exemplary
embodiments thereof, it is to be understood that other variations are contemplated as being
within the scope of the present invention. Accordingly. the present invent‘ion is not limited
to the particular embodiments that have been described in detail herein. Rather, reference
should be made to the appended claims as indicative of the scope and content of the

invention
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5. The method of claim 4 wherein said monoclonal antibody is selected from the group

consisting of chimeric antibodies and humanized antibodies.
6. The method of claim 5 wherein said monoclonal antibody is a chimeric antibody and

said chimeric antibody is primatized.

7. The method of claim 6 wherein said primatized antibody is IDEC-152.
8. The method of claim 7 wherein said neoplastic disorder is selected from the group

consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low grade
and intermediate grade non-Hodgkin’s lymphomas, B cell chronic lymphocytic leukemia (B-
CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell lymphoma (MCL), follicular
lymphoma (FL), diffuse large cell Iymphoma (DLCL), Burkitt’s lymphoma (BL), AIDS-
related lymphomas, monocytic B cell lymphoma, angioimmunoblastic lymphoadenopathy,
small lymphocytic; follicular, diffuse large cell: diffuse small cleaved cell; large cell
immunoblastic lymphoblastoma; small, non-cleaved; Burkitt’s and non-Burkitt’s; follicular,
predominantly large cell; follicular, predominantly small cleaved cell; and follicular, mixed
small cleaved and large cell lymphomas.

9. The method of claim 8 wherein said neoplastic disorder is B cell chronic lymphoeytic
leukemia (B-CLL) .

10. The method of claim 1 wherein said neoplastic disorder is selected from the g L,roup
consisting of relapsed Hodgkin's disease, resistant Hodgkin’s disease high grade, low grade

and intermediate grade non-Hodgkin’s lymphomas, B cell chronic lymphocytic leukemia (B-
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11.  The method of claim 10 wherein said neoplastic disorder is B cell chronic

lymphocytic leukemia (B-CLL) .

12.  The method of claim 1wherein said CD23 antagonist is associated with a cytotoxic
agent.
13.  The method of claim 12 wherein said cytotoxic agent is a radioisotope.

14. The method of claim 1 further comprising the step of administering a
chemotherapeutic agent.
15.  The method of claim 14 wherein said chemotherapeutic agent comprises an antibody.
16. The method of claim 15 wherein said antibody reacts with or binds to CD19, CD20,
CD22, CD40, CD40L, CD52 or B7.
7. The method of claim 14 wherein said chemotherapeutic agent comprises
fludarabine.
18. A method of treating a neoplastic disorder in a mammal comprising the steps of:
administering a therapeutically effective amount of at least one chemotherapeutic
agent to said mammal; and
administering a therapeutically effective amount of at least one CD23 alltagoniét to
said patient wherein said chemotherapeutic agent and said CD23 antagonist may be
administered in any order or concurrently.
19.  The method of claim 18 wherein said CD23 antagonist is selected from the group
consisting of CD23 reactive polypeptides, CD23 reactive peptides, CD23 reactive small
molecules, and combinations thereof. '
20. The method of claim 19 wherein said CD23 reactive polypeptide comprisés a

monoclonal antibody or a polyclonal antibody.
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21.  The method of claim 20 wherein said CD23 reactive polypeptide comprises a
monoclonal antibody.
22, The method of claim 21 wherein said monoclonal antibody is selected from the

group consisting of chimeric antibodies and humanized antibodies.

23. The method of claim 22 wherein said monoclonal antibody is IDEC-152.

24.  The method of claim 18 wherein said chemotherapeutic agent comprises an
antibody.

25. The method of claim 24 wherein said antibody reacts with or binds to CD19,

CD20, CD22, CD40, CD40L, CD52 or B7.

26.  The method of claim 18 wherein said neoplastic disorder is selected from the group
consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low
grade and intermediate grade non-Hodgkin’s lymphomas, B cell chronic lymphocytic
leukemia (B-CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell lymphoma (MCL),
follicular lymphoma (F'L), diffuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL),
AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic
lymphoadenopathy, small lymphocytic; follicular, diffuse large cell; diffuse small cleaved
cell; large cell immunoblastic lymphoblastoma: small, non-cleaved; Burkitt’s and non-
Burkitt's; follicular, predominantly large cell; follicular, predominantly small cleaved cell;
and follicular, mixed small cleaved and large cell lymphomas.

27. The method of claim 18 wherein said neoplastic disorder is B cell chronic
lymphocytic leukemia (B-CLL) .

28. A method of treating B cell chronic lymphocytic leukemia (B-CLL) in a mammal
in need thereof comprising administering a therapeutically effective amount of a CD23
antagonist to said mammal.

29.  The method of claim 28 wherein said CD23 antagonist is selected from the group
consisting of CD23 reactive polypeptides, CD23 reactive peptides, CD23 reactive small
molecules, and combinations thereof.

30. The method of claim 29 wherein said CD23 reactive polypeptide comprises a
monoclonal antibody or a polyclonal antibody.

31.  The method of claim 30 wherein said CD23 reactive polypeptide comprises a

monoclonal antibody.
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32.  The method of claim 31 wherein said monoclonal antibody is selected from the

group consisting of chimeric antibodies and humanized antibodies.

33.  The method of claim 32 wherein said monoclonal antibody is IDEC-152.

34. The method of claim 28 further comprising the step of administering a

chemotherapeutic agent.

35.  The method of claim 32 wherein said chemotherapeutic agent comprises an antibody.

36.  The method of claim 35 wherein said antibody reacts with or binds to CD19,

CD20. CD22, CDH40, CD40L, CDS52 or B7.

37. The method of claim 34 wherein said chemotherapeutic agent comprises

fludarabine.

38. A method of treating a ncoplastic disorder in a mammal comprising the steps of:
administering a therapeutically effective amount of Rituxan to said mammal; and
administering a therapeutically effective amount of IDEC-152 to said mammal

wherein said Rituxan and said IDEC-152 may be administered in any order or

concurrently.

39.  The method of claim 38 wherein said neoplastic disorder is selected from the group

consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low

grade and intermediate grade non-Hodgkin’s lymphomas, B cell chronic lymphocytic
leukemia (B-CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell lymphoma (MCL),
follicular lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL),

AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic

lymphoadenopathy, small lymphocytic; follicular, diffuse large cell: diffuse small cleaved

cell; large cell immunoblastic lymphoblastoma; small. non-cleaved; Burkitt’s and non-

Burkitt’s; follicular, predominantly large cell; follicular, predominantly small cleaved cell;

and follicular, mixed small cleaved and large cell lymphomas.

40. The method of claim 38 wherein said neoplastic disorder is B cell chronic

lymphocytic leukemia (B-CLL).

41. A method of inducing apoptosis in malignant cells comprising contacting said

malignant cells with an apoptosis inducing amount of a CD23 antagonist.
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42.  The method of claim 41 wherein said CD23 antagonist is selected from the group
consisting of CD23 reactive polypeptides, CD23 reactive peptides, CD23 reactive small
molecules, and combinations thereof.

43.  The method of claim 41 wherein said CD23 reactive polypeptide comprises a
monoclonal antibody or a polyclonal antibody.

44, The method of claim 43 wherein said CD23 reactive polypeptide comprises a
monoclonal antibody.

45.  The method of claim 44 wherein said monoclonal antibody is selected from the
group consisting of chimeric antibodies and humanized antibodies.

46.  The method of claim 44 wherein said monoclonal antibody is IDEC-152.

47. The method of claim 41 further comprising the step of contacting said malignant
cells with a chemotherapeutic agent.

48.  The method of claim 47 wherein said chemotherapeutic agent comprises an antibody.

49.  The method of claim 48 wherein said antibody reacts with or binds to CD19,
CD20. CD22. CD40, CD40L, CD52 or B7.

50. The method of claim 41 wherein said malignant cells are contacted in vivo.

S1. A kit useful for the treatment of a mammal suffering from or predisposed to a

neoplastic disorder comprising at least one container having a CD23 antagonist deposited
therein and a Jabel or an insert indicating that said CD23 antagonist may be used to treat said
neoplastic disorder.

52.  The kit of claim 51 wherein said neoplastic disorder is B cell chronic lymphocytic
leukemia (B-CLL).

53.  The kit of claim 51 wherein said CD23 antagonist is a monoclonal antibody.

54, The kit of claim 53 wherein said monocl'onal antibody is IDEC-152.

66



