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(54) Title: USE OF CD23 ANTAGONISTS FOR THE TREATMENT OF NEOPLASTIC DISORDERS
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o {57) Abstract: Methods and kits for the treatment of neoplastic disorders comprising the vse of a CD23 antagonist are provided.
The CD23 antagonist may be vsed alone or in combination with chemotherapeutic agents. In particularly prefen'ed embodiments
the CD23 antagonists may be used to treat B cell chronic ]ymphocync lenkemia {(B-CLL).




Ml stein in hybridoma technol ogy that allowed for a continuous supply of
monocl onal antibodies that specifically target a defined apiggpoosBy 1979,
nonocl onal anti bodies (MAbs) had been used to treat nalignant disorders in
human pa¥WPda0&484bre recently two unconj ugated nonocl onZKTARNI 6 es,
Rituxan(r) & Herceptin(err), have been approved for the treatnent of

non- Hodgki ns | ynphoma and breast cancer respectively. Currently, a nunber
of nonocl onal antibodi es conjugated to cytotoxic agents (e.g. radioi sotopes
or protein toxins) are in clinical trials related to the treatnent of

vari ous malignant disorder SIOOF CDRZ ANBAGOMNSTde, a wide variety of
tunor-specific antibodies and anti body fragments have been devel oped, as
have nethods to cHRBuBHEeTREéWNK&]¥§@Q&ﬂ$%$,DISQSRDEBSradi onucl i des or
ot her agents, and to admi nister the conjugates to patients. These efforts
have produced great progress, but a variety of largely unanticipated

probl enms have limted the diagnostic and therapeutic utility of sone of
~the reagents thus far devel oped. For exanple, anong the nost intractable
problens is that which is caused by the human i mune.systemitself. In
many cases the patient's inmune systemresponds to the targeting conjugate
or therapeutic antibody as a foreign antigen. This is evidenced by

patients treated with drugs or radi onuclides conplexed with narine

nmonocl onal anti bodies (which have been the nost comonly used targeting
anti bodi es for human) that develop circulating human anti-nouse anti bodi es

( HAMAS) @ 8 nera [.zed imedi ate type-111 hypersensitivity reaction to
t he ant i-é%g%hgw " the conjugate. Furthernore, even when adverse side
effects are 1 aibiRld dspat tx@EaRheinvasioh felftes io e as@sCDLS tuitagdniym) for the

circulating HAMAs decrease the effective concentration of the tangeting
agent i rreptmeenpaf hesplaste disordges Ip greferedgmabadgmens the pigieasvention nreddespeut i ¢
agent fr reachi.ng..t . Sid e rii qarley 2fd ve
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Hemat ol q&i16din@Bicei sRehrRIyinpEddytelcukemaopa ignd | eukermias that, in many
i nstances , are nore accessible to bl ood hone chenot herapeutics such as
nonocl onal anti bodi es than other types of tunors. Wile R tuxan has been

shown tg, b ef i i.n the treatnment of some of these type of
mal i gna g “fqﬁﬁeﬁ%cn‘”Lnon-kbdgkins' | ymphoma), there remain a nunber
of hemat ol ogiraiidmé hGRaEE Wt Elafivel dbkrst Aeilignireies have benpfirdyfras adpinecs

effective treatnent. Anong these malignancies is chronic |ynphocytic
| eukeni an caneentrgaimgnis Eosr thpmasiepgaldicadesT/ Wikonyggdpovhile modern therapies

have substantially increased remission rates and extended survival times, most patients
continue to succumb to their disease eventually. Barriers to achieving even more impressive
results comprise tumor-cell resistance and the unacceptable toxicity (e.g. myelotoxicity) of
available treatments that limit optimal cytotoxic dosing and often make current therapies
unavailable to immunocompromised, debilitated or older patients. These lmitations are
particularly evident 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 thé effectiveness of such treatments involves the use of
therapeutic antibodies to reduce undesirable cross-reactivity and increase tumor cell
localization of one or more éytotoxi.c agents. The idea of recruiting antibodies to use. in
treating neoplastic disorders dates to at least 1953 when it was shown that antibodies could

be used to specifically target tumor cells. However, it was the seminal work of Kohler and



Chroni c |ynphocytic | eukema (CLL or B-CLL) is predomnantly a disease of
the elderly that starts to increase in incidence after fifpyJwgaossof age
and reaches a peak by late sixties. It generally involves the
proliferaY@RY0™Meopl astic peripheral bl ood | ynphocyt es. PATHYHEY s A
it has been estimated that in 1998, 7300 new cases of CLL were diagnosed
and 4900 patients died of this disease accounting for 30% of | eukem as in
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sCD23 | eveserdeRsiBiofiy Fab@d B1tRd &flibody Aiskbythé@BFjugate. Furthermore, even when
adverse side effects are minimal (for example, as in a single administration), circulating
HAMAs decrease the effective concentration of the targeting agent in the patient and
therefore limiting the diagnostic or therapeutic agent from reaching the target site.

One set of particularly attractive targets for directed immunotherapy are the
hematological malignancies. Hematologic malignancies include lymphomas and leukemias
that, in many instances , are more accessible to blood bome chemotherapeutics such as
monoclonal antibodies than other types of tumors. While Rituxan has been shown to be
effective in the treatment of some of these type of malignancies (particularly non-Hodgkins’
Iymphoma), there remain a number of hematologic malignancies for which there is no
commonly accepted effective treatment. Among these malignancies is chronic lymphocytic

leukemia.



with the tunor burden and thus with the clinical stage of the disease
(Sarfati and Bron et at 1988. Blood 71:94). The sCD23, parz2g guy 2005y the 25
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ei ther orgerpp I n another aspect of the present invention there is provided

use of a non-dinerized anti- CD23 anti body in the manufacture of a
medi cament f or The €23 dpuBoged diffeheroiaiion laytigenoisya i46 kIdulkpenlh tremmeapplryng n a

manmmal in need thereof. In another aspect. of the present Lnyvention there is
provi ded GWECRSPLEI BRFCSY "%ﬁﬁveﬁﬁim\fﬁ”}eﬁcﬁ‘qeﬁ%e ﬁ%hu?”i‘bcﬁh "uémb‘?n Y r?eltg?wc ament
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Suemura et al 1986. J. Exp. Med 164:1455; Delespesse and Suter et al 1991. Ady. Immunol.
49:149; Delespesse and Sarfati et af 1992. Immunol. Rev.125:77). It is a member of the C-
type lectin family and contains an a-helical coiled-coil stalk between the extracellular lectin
-binding domain and the transmembrane region. The stalk structure is believed to contribute
to the oligomerization of membrane-bound CD23 to trimer during binding to its ligand (for
example, IgE). Upon proteolysis, the membrane bound CD23 gives tise to several soluble
CD23 (sCD23) molecular weight species (37 kD, 29 kD and 16 kD). Circulating sCD23
have been found in a range of clinical conditions at low serum concentrations (< 5 ng/ml),

including CLL, rheumatoid arthritis and allergy. In CLL, sCD23 levels in serum correlated




29 July 2005 manmal in need thereof, wherein the | DEC 152 and RI TUXAN(r)
are formul ated for sinultaneous adm nistration or sequenti abg aglgrodst ration
in any order. In another aspect of the present invention there is provided
use of a non-dinerized anti-CD23 anti body in the manufacture of a

medi cament for inducing apoptosis in malignant cells by contacting the
mal i gnant cells with an apoptosis inducing anount of the nedicanment. In
anot her aspect of the present invention there is provided a kit useful for
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conpr i ARG in belfieds inTREMbreof.

conpri gaﬁr?\egﬂ%e@wﬂggmglfdg% ag@écf %Mllgtc@??ﬁ gﬁ]?i& hloﬁytir apeunﬁklS ca }?alﬁf} ?a%nf ective anount

of at |east one chenotherapeutic agent to said mammal; and adm ni stering a
t her apgy, %&?c&%m?&%% eflve amount of at |east one CD23 antagonlst to said
patien erern chenot her apeuti c agent and said CD23 antagoni st may be
adnmi ni st er edhésp 2echgtheroliizetives arsqmevideddon hyythe presdnbinyention avhigho B abrpatyshiestss

may b edﬁle%ﬁaq ljorh‘l&ﬁ)dzlls,ue{}ﬁ&éso@f %ﬁ&acﬁ;r&%%ﬁmﬂt; and compositions that may be used in the

treatment of neoplastic disorders. To that end, the present invention provides for CD23 antagonists that

may be used to treat patients suffering from a variety of cancers. Thus in one embodiment, the present
invention provi(ies a method of treating a neoplastic disorder in a mammal in need thereof comprising
administering a therapeutically effective amount of a CD23 antagonist to said mammal. In one aspect of
the present invention there is provided use of a non-dimerized anti-CID23 antibody in the manufacture of a
medicament for treating a neoplastic disorder in a mammal in need thereof. In another aspect of the
present invention there is provided use of at least one non-dimerized anti-CD23 antibody and at least one
chemotherapeutic agent in the manufacture of a medicament for treating a neoplastic disorder in a
mammal wherein the at least one non-dimerized anti-CD23 antibody and the at least ome
chemotherapeutic agent are formulated for simultaneous administration or sequential administration in
either order. In another aspect of the present invention there is provided use of a non-dimerized anti-
CD23 antibody in the manufacture of a medicament for treating B cell chronic lymphocytic leukemia (B-
CLL) in a mammal in need thereof. In another aspect of thie present invention there is provided use of

IDEC-152 and RITUXAN® in the manufacturé of a medicament for treating a neoplastic disorder in an
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chenot herapeutic agents, preferred enbodi nents of the invention conprise

the use of the selected CD23 antagonist with the anti-CD202sunily bosky
Rituxan(err). In this respect yet another enbodinment of the invention
conprises a nethod of treating a neoplastic disorder in a manmal

conprising the steps of: admnistering a therapeutically effective anount
of Rituxan to said mammal ; and admnistering a therapeutically effective
anount of I DEC 152 to said nmammal wherein said Rituxau and said | DEC 152
may be admi pister 66 By Al%ed! dferedl the IEEIEE MY RINPLANGLRR' Rlrh¥iateld Ndr
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m xed smal |l cl eaved and | arge cell |ynphomas. Still ot her neopl asns t hat
may be treated with the conpositions of the instant invention conprise T
cell lynphomas, acute T cell |eukem as and mastocytomas. Wil e the nethods
of the present invention can be used to treat a nunber of CD23+

mal i gnancies, it has been unexpectedly found that they are particularly
effective in treating B cell chronic | ynphocytic |eukema (B-CLL). As such
one inportant enbodi nent of the present
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i nvention conprises a nethod of treating B cell chronic |ynphocytic

| eukemia (B-CLL) in a mammal in need thereof conprising adpypigteos ng a
therapeutically effective amount of a CD23 antagonist to said nanmal . Yet
anot herW@pypfiof§dcant facet of the instant invention conpPCEES022620c] es of
manuf acture such as kits incorporating the disclosed CD23 antagonists. In
this respect the present invention conprises a kit useful for the

t t t of | fferi f li S dt | j
o s TR e FL At O e PRl TRESE Lot A RRYARIES
deposi t_&ﬂs.tAfas&&;h@g,aaﬂgmg énﬁ;%'me&rofa@.i%s&aﬁfnbedﬁeﬁik&@rf_s&ga hdiadd cﬁ’?rLecl;i 23

ant agoni st may > used to treat said neoplastic disorder. O bj ects,
f eat ur @gopdesls aurahgrage selbsf compeispgeosircting yad mabignant|cellp @ith mpapentostso  t hose

skilled jn.the art fr consideration of the faollown etailed
descr | ik pLh R GRERRRG: Slortsti ey B e Sp R BB peion
of t he dBQUAiRBsonTHtY mdy b uSeddim@pinGédnjigiiesanrt @t tafjugied Beths@estokicc
bi ndi ng of Rituxan(err) and a CD23 antagonist to |ynphoma cells in a
concen®gens swhde pubiariopsBashi on; 6 29 July 2005 WO 02/ 060484

PCT/ US02/ 02620, Fi i.s..a graphi . repr.e [ ecanti

dependent ce “lﬁ tg?ng)z)ftg 5’)‘2?35?’930’/{3 Ql? ,&%}Wf@@i“n\%?{)\%&%fa%gm%&?%ﬁfrﬁ{ﬁ {a%élésgﬁ%%/ and

Ri t uxamhe® AndyaTRhbdrasedalyhapishtQs .in 3énjandiod Bvigh omious eRaesthérdduyic aghasef fects
of the conbination of a CD23 antagoni st mﬁ%ﬂfRituxan on ADgC Hediated in
vi t r o Tiup, lapgileer ofbediment of &k inyetion Romisiges £HFEYHYERT RS BR 2R ESHRT D Bni st and
wi th hi ?h concent.r.at hgenée ofof,t he antagoni st; Figs. 4A and 4B show,

respec %,cortnﬁgﬁm% I®dUcti on of apoptosis by a CD23 antagoni st al one
and Wi th Ri hawaifsibdhe ¥ TRAGEEHGHY | cShectiielambuiit| dfustieat 8ge chanstiekdsditien of

apoptosis by a CD23 antagoni st and Rituxan with cross-linking by a
secondagspt trrald memealilagd specific antibody in | ynphona cells; Figs. 6A and

6B illustrate .respectijvely, .t Foduetion of . ' G2

ant agoni st 3%8?&§?ﬁ%a P%Hﬁ%?%@nfsﬁgﬁﬂgfwgﬁmﬁﬁ%ﬁggg??%AQRQ§F@ﬁ§E§%&°ce||s

after. edi@Sgatichi MfeR@n Whidh cldmARdchpeitifBipehg ené Reid CDo3amithdoady ;i miy e 7

shows, the induction of apoptosis in |ynphoma cells by a CD23 antagoni st

and Redmivasicradén wiveordortsicaagurehtiy-ner eof at various concentrations; Fig. 8

or aphi cal |y bl ! G BDo5 G aRELoka) '8 LRdURl iRurRliof RAR @%utnddp dpymPhom
chemotherapeutic agents, preferred embodiments of the invention comprise the use of the

selected CD23 antagonist with the anti-CD20 antibody Rituxan”. In this respect yet another
embodiment of the invention comprises a method of treating a neoplastic disorder in a mammal
comprising the steps of:

administering a therapeutically effective amnount of Rifuxan 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
ivith 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
ireat 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



by a conbination of a CD23 antagoni st and Adriamycin;, Fig. 9 shows the
synergi stic induction of apoptosis in |ynphona cells by a goodinadss on of a
CD23 ant agoni st and fl udarabine; Figs. 10A and 10B illustrate,
respect i W€l 82/06043¢ i nducti on of apoptosis in CLL cells byPCA\E028263ht agoni st
al one and the induction of apoptosis in CLL cells by a CD23 antagoni st and
Ri tuxan and di e conbi nation thereof at various concentrations; Fig. | |
shows the induction. of Opt 0S| S L. gells . a _conbi nat.i.on. .o 3
ant agont S EHPTRRLEPAS M EPlSm: Bt e Dip ReFTRI R Detye b coos

ant agoni givedfondcohhptit GeREQAt Hbdbken's [dywamse0 tddishiak Ploekmes tlese; hikh @radk3:
graphically illustrates the anti-tunor activity of a CD23 antagoni st in

conbi natlowhgrale andintapnatiatergradd sanpHedekiselmphsuess. Bogl|chranae himrhpcytic

Descri pty f | i on: \Wail h ' i di ed
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enbodi meptisculdre fr/ﬁ%fso(l)ﬁd@l SHENR! lhdgy ckid emifHoRel (DIEL)0Bulkhes 13311&&%&)2005

WD 02/ 060484 P 2/02%20 invention. It should be enphasized that the
present AH¥enNt fednted s hmerhomagd t @aneqylichdd speldi flyaphams o dngiimanynoplastic at ed.

As indi cated above., the prnesent j.nvention i irected. 23
ant agon SreToRRR T SRal FERP e Bl bRE TS B E A rbn Sl S¥ketper o
CD23+ madelignaRe ices .imhGobRESC yagtdbRebago RinallS nbmyicheedy sRgkia ©asd @oni N

conjunction wth a wde vaniety of chenot herapeutic agents. In this
respect Burkiigs; hbishlanmssdsspinanivyage sebvieHisylar piedampisantintag befeated il t he

i nstant jnvention are . part ( ffech . u I I i W th
Rt uxan, T OB, BERRBRN L fo LI pIRER | SEA olfbs OB bl
ant agoni b b®fredtbE with@BEEmpdsiioan bf e iagtentesreEbakbyipaéd T ealt Iyabshdnist he

treatnment of chronic |ynphocytic | eukem a. Moreover, while not intending
to |im tacuisel selbleekenias ped NAYeGydmd#s-i n any way, it has al so been

di scovered t .t he 3.ant agoni sts  di.scl i ectd

i nduce apopt iﬂgnFﬁgﬁggﬁﬁgéﬁg@e%%+F§9&¥%f%§§%#b?o é&gggﬁ&ﬁ%§ﬁﬁgy%%%¥ty of
the _052 a%ﬁlfgr@ﬂaéﬂ, flh8s bERYnBLcEklly FhiuRHhAABES At paritdailpedctiac i Rgsinggd ein to
provi de

br osent TVEREF STEER4 TG A SEL) Ay SR ChessBity o piancst hopesent
invention comprises 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. _

Yet another significant facet of the instant invention comprises articles of
manufacture such as kits incorporating the disclosed CD23 antagonists. T this respect the
present invention comprises 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 label or an insert indicating that said CD23 antagonist may
be used to treat said neoplastic disorder.

Other objects, features and advantages of the present invention will be apparent to

those skilled in the art from a consideration of the following detailed description of preferred

exemplary embodiments thereof.

Brief Description of the Figures:

Fig. 1 is a graphical representation of the specific binding of Rituxan® and a CD23

antagonist to lymphoma cells in a concentration dependent fashion;




pol ypepti de, peptide, antibody or small nolecule that reacts, interacts,
binds or associates wth the CD23 antigen expressed on B-cgd sy a00h

el imnate educes, inhibits or controls the growth of negplastic cells.
As is knomoﬁwﬁﬁﬁ% art CD23 refers to the low affinity re&’gla 2’%’%??" | gB
expressed by 13 cells and other cells. Mre particularly, a CD23 antagoni st
is a nolecule which, upon binding to the CD23 cell surface narker,

destroys or deplehes LpphictClehfsériatidn SYRMRERINGBGHY Qipehdtne cElAll@Scyblidityone or
more cell functions, e.g. by redQC|ng or preventing a hunoral response
elicited BYDERDaghity of TRD23 aragemstand Ritexaradypphamagslle; t o depl ete B cell s

i.e. d ' ' L1 |evel [ i . .
Such depl ot 1 on” Wy BAACHY SR (RSP e eehalrin e or BRI or TS ¢

ant i body- Nitle Rithx AP GhahBaCE Yhedtatd &1 bivrol NG of ARAHT 08lsS wah dioor
conpl enment dependent cytotoxici t% °(1§_:§C , inhibition of B cell
Wit B

prol i f er aconsenteatignoe! the aiagonisoen epiceleions plthgantggaisipopt osi s) .

Ant agoni sts i ngl ud wi,t hi n, t he scope .of .t present N i de
ot Thodi os . sy RieerR ot 4l ToolicrSERREIR R BAERER o B P A DY
|i gands apgagimedt laidielfE Wit RafkadHspRormdidetlg, bind to the CD23 cel | marker,

optionally conj gth ed with or fused to a _cytotoxic agent. 8 29 July 2005
WO 02/ 060484 PBR bdbptiraies de indydtion of Rpopesiply & L2 antagenishand; Rineenivah a

particul ar | r.ef erred 3 ant.agoni iS..| DEC- 152 Phar.maceuti cal s,
San Di ego?m&ﬁ?l?'aﬁel?ﬁ %ﬁefmrf Cflnféﬁg?aél Igéﬁp?cﬁ% Elqulg%&y ‘ﬁé}%&%}gﬁ‘haaﬁ%ﬁ%nt i - CD23
anti body (al sorjef 6Ared 60 AR raspeahll) thoMdusliod be apbidsiamyi garD23t hat
has been devel oped for various indications (Nakui nura and Kl oetzer et al.

2000. 22amtagopist it Bitlsanaindathei dopthjnaperEghesedt g (P W dympbems egls aftas crasat e

anti-humap CD23. antibody seereti. br.i doma from cynonol gus nmacaques and
was nol ec 1%}1@;Wté@aﬂxgﬂﬁlgﬁ%nﬁg{(s&gggg@bggy,a 150 kDa | gG nononer in CHO cells

usi ng propri et pizy7 ViRfsOthe iRRIGHH STpoptoMB NPEIPRGtha BElsSy I DL RiriszohitarkiES
primate variabl e region coupled to the human yl heavy chain and human k

| i ght chaRrwewrst gretcombiriating thereof af wolopsemicendrading; bi ndi ng. The sequence

and derivation.of I - 152..and ot her potential .antagoni sts are.disclosed in
commonl y ownetii® §'E)"g§‘ﬁél?y6‘,“3%fﬁt?§‘ge Wﬁﬁgﬁf%?én(fuﬁt&%} ?)%%3?@83 @”h%f‘{pé“"é‘ﬁt"%* Bty
her ei n bypy gE@hBR&RN of ARS8 dnd AdiRnieia; Wi | | appreciate that the
conpounds,” conpositions and nethods of the present invention are useful

for treating afiig. fespivesthec spicsgistiteinductiom of gipopiesis i in hmeshomracclisx Y 1 t s
present | HIRRDTN oL & HGP UL TR BORROR D25, I m preferred enbodi monts
where Figs. 10A and 10B illustrate, respectively, the induction of apoptosis in CLL cells by
a CD23 antagonist alone and the induction of apoptosis in CLL cells by a CD23 antagonist
and Rituxan and the combination thereof at various concentrations;
Fig. 11 shows the induction of apoptosis in CLL cells by a combination of a CD23
antagonist and fludarabine;
Fig. 12 shows the anti-tumor activity of a CD23 antagonist as a single agent in a
iymphoma/SCID mouse model;
Fig. 13 graphically illustrates the anti-tumor activity of a CD23 antagonist in

combination with Rituxan in a lymphoma/SCID mouse model.

Detailed Description of the Invention:
While the present invention may be embodied in many different forms, disclosed

herein are specific illustrative embodiments thereof that exemplify the principles of the




t he antagoni sts are anti bodies, they may be derived using common genetic
engi neering techniques whereby at least a portion of one opg pmygogonst ant
regi on do%g&ns are deleted, substituted or altered so as_to provide the
desired biVGeEMP¥AI characteristics such as reduced im‘ruﬁ’gﬁ %?21’5%}). It
will further be appreciated that the antagoni stic antibodies or

i ni munoreactive fragnments thereof nmay be expressed and produced on a -

clinical @venf@MEEKIudl bS SRpRasked Mitht YIR! Preseit inbdriish edn@r fhReOb She Setifkone
enbodi nents it may be desirable to only use the antigen binding region

(e.g., vaenbtdimenteglusiaied. conpl ement ary determining regions) of the

ant agoni stic antibod nd conbine them wi.th a nodified nt region to
produce the deg‘iS frgg"%ﬁido%é’?‘?’ﬁg%l?wseﬂ)fﬂyﬁﬁoﬂl%&ﬁcﬁ%{) @ t@%ﬁﬁenoﬁg?‘ﬁ?ﬁog%?ﬁy be
gener at ed sdrhQusdibhiaid TR pRGhylakR AWMy 8¥EHH a ninhberWf CDEE ARSI A! elhet hat

the antibodies of the present invention may al so be en_g_lr neered to inprove
af finity disclosdueasagamists oggonbei uspd aadories or opmesnjunatiorh evitly 2. wWidsy vesteiympele,

CD23 ti bodi mpatible with th t ti y b ived
Cabri cat cHRPIIERARY BedTbe 1 HEE HaRe Bt HohaNeoes Ol ARG b B s
ant i bodi egniggRstsSérant indtahDinRERRB e pAridM@Ty Gfeciiywheh GLRA ifY e6hjhicaith g/ or

conprise naturally occurring nurine, primate (including human) or ot her
manmmal i anRitoxse |Tohes|alserieeb ouixpsctedin diseaviersd abat ithsd §1028 antagomigts 9fi{hg rxes WO

02/ 060484. RCTI US02/ 0262Q, . h manl zed ant.i bodi es ri mat,i z ant i di es,
e spoor 11 IvEHamaE, Sacatlys PRI G ReLtARibE s FhnlE EBloqht IBfkhge
I mrunor eagidrdfef, VIR SnehdiRR 6N iIYPEe sdip@ of Thdlinvamtdnbatihy W1 @ Has iassoused

in the broadest sense and specifically covers intact nonoclonal |
ant i bodi ebgenpdisywienalthasnthi LGB 2 santapehistss piseliosddc henein Ivadi effectively. induce

ant | body FREGEReeB i e TR RIER BrorReraRahrddng B gridpnist™
activity. mydntiRodited AQOABAL &' the RARRIhSERiRYS biddiieOor ﬁ{érdﬁébﬁ&‘ll%f afteétbrdy,

preferably "“conprising the antigen-binding or variable region thereof
Exanpl es ofmpositidnedy fragnents include Fab, Fab', F(ab')ZzZ, and Fv

f ts; diapodies; Ii tibodies: singl e-chaij ti bod | ecul es;
and mal £ Spec: A aHBORTRDe PR R i A SRl AR SN
del et ed apiiiROHHE SHPRIP hEHRY armola%)@ané gﬁ@ réaBisMHiGhctsit bih®aGt asBREdesOf one

or nore constant regions have been altered or deleted to provide nodified
physi ol ogivthithg‘Dp® patiges expressgd on dhicalle dnd elirnimeles | reduces. enhibigsoraopigoly the
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IgE expressed by B cells and other cells. More particularly, a CD23 antagonist is a molecule
which, upon binding to the CD23 cell surface marker, destroys or depletes CD23" cells in a
manumal and/or interferes with one or more cell functions, e.g. by reducing or preventing a
humoral response elicited by the cell.

The antagonist preferably is able to deplete B cells (i.e. reduce circulating B cell
levels) in a mammal treated therewith. Such depletion may be achieved via various
mechanisms such antibody-dependent cell-mediated cytotoxicity (ADCC), apoptosis and/or
complement dependent cytotoxicity (CDC), inhibition of B’ cell proliferation and/or

~ induction of B cell death (e.g. via apoptosis). Antagonists included within the scope of the
present invention include antibodies, synthetic or native sequence peptides and polypeptides,
ligands and smé!l molecule antagonists which bind to the CD23 cell marker, optionally

conjugated with or tused to a cytotoxic agent.



conpri se constant regi ons that lack the Cl42 domain. Antagonists which
"I nduce apoptosis" are those which induce programmed cell g@a@{pgo%g of a
B cell, %V(g? m ned by binding of annexin V. fragnentation of

shri nkage, ?Sé'n of endopl asmic reticulum cell fragrrelli)FgquB?{Oz‘%qwd/ or

for mation of nenbrane vesicles (called apoptotic bod| es).

“Anti body-dependent cell-nediated cytotoxicity" and "ADCC' refer to a cell

medi at ed react ighih theWbiebMRSREE iihéntibY b PhAXLRrlS ldfgrdi@abr raRiRaRt fsC
receptors (FcRs) (le . ]gléla:btural Kllner l( K;?)tacellr,?%neutrophll s, and

macr ophag83pC+162 c({:{hE(z‘ d’Haouagutagats; b8ay Diegoa Califoryiel dREC-1@ddis subgeglieadt | y

cause Iys|s of the t The cell s, ne DCC, NK
col I s, oxppasdonslop PG mbBody aRe Sl Brat e Rl oo Ry COR gk ng
FCyR! | I EﬁRhﬁﬁ( RE&S Sie d;féﬁ M%@&osﬁtdqﬁoﬁsem@mﬂr@ WA b e é:SazTamb@ 3 on
page 464 of Ravetch and Kinet. Annu. Rev. Inmunol 9:457-92 (1991).

assess ADZLI3bM | Mmlycbﬁala}nuhmiyepiﬁge onginjted dross SE8an nirimalg ﬂm‘tbhmcéls@ay

h h be 500, 362 2
e o ool S dwbRor Pl Bhoh g PudeReoaf i maRetan iR ood

nononucl egfpr&@td s & ABYRDARG MNehdth@! in ’@H@Qfel]ﬁ Mihg pedpristary™dc@r tédhngRby.,

addi ti onaIIy ADCC activity of the nolecule of interest may be assessed |n
vivo, e. gMomclanal@ﬁE&mmmmdethe§EBtpnasltetwartabldw@tbm@euledm tleywmen el hadvy PNAS
(USA) 95: 1998&} 29 Ju I 2005 02/.060484 PCT/ USP2/ 02620 As
previ ousl al“h@?‘@éé"@ﬂ‘k &'F‘t‘?’é‘ﬁl%’f’? IIPEPRY r'é rlvqsgr‘iﬁG‘BF ﬁzﬂtb %T ?ﬁ%s?q?g'?%nt
inventi 0nandeHHJi\%ﬁmmelD@@?ﬂOQﬁcﬁB&eP%Eﬁ%ﬁeﬂ'J\%g%ﬁﬁ%ﬂsbcﬁg'cﬁs%lotséﬂ P2dmmuely a

| DEC-152. Waile existing antibodies nay be used in the instant |nvent|on
new anti bordn@sUmbeé,Ouhi/}ﬂ whiell istihatrpaated mmqmatatsbh@emb} referbeeedi scl osed

met hods. Usi ng I‘O. ocol s, dies are RI eferably raised

d
in manmal s by SFl %ﬂ‘]g"%gl% ie?t?fp e‘?ﬁ't}saﬁ?ﬂect‘zﬁ? ?’E‘aaﬁ ‘ﬁ? {OR@HndS CABPISIHADS oind; e
rel evant apil,gepr fife ﬂesenpﬂfvblfxﬂo%%é WO £P SRGHH Y ﬁ@ Qé&})la&f‘cnéxs&rﬂerc ekh& @

cellular extracts conprising such antigens) anhd an adj uvant. This
i mmuni zat makigriayppy that &:&hﬁﬁim @D2(CDRI nmligeancies) p.&mdmutsh@itabowﬂm Fdapgonists

bt o el e S B et 2o
of the bR Y1 bRALY BNy e ARANBY WOR, cobrhndiS gOelitngBSLARDI © Lo
|solate|n IVI ll rrpocytesf%rorﬁthe spl een, "I ynph nodes or “peri pher al
blood to faclcnnquzbe xﬂmmhgemdm\st a porgpr i bhons mofe cmntaul wp@h danbins o daetedAbs) .
Pref er abl gu’bst%iﬂ%dlor terecf g/cE aessto %lr‘o%ld% ‘J}g1 éif?&:ﬁ'gd bIoE:I(l)erqu]nga chaagétgr?srtli'cs such as reduced
immunogenicity. [t will further be appreciated that the antagonistic antibodies or
immunoreaclive fragments thereof may be expressed and produced on a clinical or
commercial scale using well-established protocols.
For some embodiments it may be desirable to only use the antigen binding region
(e.g., variable region or complementary determining regions) of the antagonistic antibody
and combine them with a modified constant region {o produce the desired properties.
Compatible single chain constructs may be generated in a similar manner. In any event, it
will be appreciated that the antibodies of the present invention may also be engineered to
improve affinity or reduce immunogenicity as is common in the art. For example, CD23
antibodies compatible with the present invention may be derived or fabricated from
antibodies that have been humanized or chimerized. Thus antibodies consistent with present

invention may be derived from and/or comprise naturally occurring murine, primate

(including human) or other mammalian monoclonal antibodies, chimeric antibodies,



In this well known process (Kohler et al., Nature, 256:495 (1975)) the
relatively short-lived, or nortal, |ynphocytes froma manmgd jypeds has
been injected with antigen are fused with an immortal tunor cell |ine
(e.g. a mPAGAOBAI | |ine), thus producing hybrid cells &FTAREIIHbMas"
whi ch are both imortal and capabl e of producing the genetically coded
anti body of the B cell. The resulting hybrids are segregated into single

geneti c sfiAlRSdNGEbSBES Pﬁf.]ﬁ{i‘zedd:ﬁ]bﬂtt)&i i bisﬁ?ﬁlﬁé RAHBYED Pi"&ihﬁle @ash shAsliayl dual

strain conprising specific genes for the ormation of a Single anti body.
They t her efmsirectpasosiel e imntinbredetos fieginchts af eachayppgeneous agai nst a desired

antigen and, in reference t hei r pur.e. geneti arent age, ar.e 1erned
"monocl onal . " f%fqnap?f*&“éfév?élef%és Bsedoinr e a?ﬂ_@egés%ﬁg ~eGPElY Saven
sui tabl e @ch{ oRodTGEH H@bohﬂatpoyc%gr aflb\sdﬁga%@]gigb%ciﬁe%n%odl;@r(@.g.su@p%bﬁﬁces

that inhibit the growmh or survival of the unfused, parental nyel ona
cel | s. Thasi®odiks) foeded fromhe least twe bitachpptieiicat end maibodye figemends s ddrg asl | nes

and media_ for the formation, selection and growth of hybridomas are
COMMET Ci a*ﬂ“FX/CXlHW&TbFéIB?‘@dM‘Q?ﬁ"é‘?ﬁﬂﬁ%‘é(r of sources and standardi zed protocols

are well est ab‘l‘Arﬁhﬁg?' Cﬁé Gk %@rlnhﬁsearae pﬂﬁM'BQ drS iR8&ANREbIIQr préfergRal |y,

culture mediumin wh he hY d production of npbnocl onal anti bodi es
agai nst tdenphisiigr thel antitengémlingPoreyaiablsl rggion terdif itNamplessyfewiibedyi fragmehtst he

unon: cBE e Sty Fap n anh T; SHGHeiEs dpebodiounlingdr ARG Snesetay
(RIA) or gp Xﬁﬁpfnoiecuilg; atd P%%e@ﬁ@énﬂ%e@%ﬁ@g‘}ﬁﬁl Fﬁ[ﬁ)ﬁ&s% Q&ﬁ@oDoﬂniaEked

i mmunoabsor bent assay (EL After hybridoma cells are identified that

produce dalted adiileslicaf cinygisthes immdnogbebuiins an twhichafff ieastt partiofl/ooe @ctnisei ty,

t he cl ones may be, subcl oned limgi dil ution cedures. and grown b

St andar d FHEERBISECE FRYGROIIER ohaFieip DT Boa e BT BEo Ao Brae: | oo,

PP 59 103 o(ARAAE Lorleh Bt} 2RO also Helcolbilidred MBS frhfinerRPRE Bl AbAled At the
odi ed”by th

nmonocl onal ant i es secre e subcl ones nay be separated from
cul ture ntbdiiusmntadicelbase.f | i grefirrregde embodigents ntire ndoieuraldeletedi frtibadies nwill

procedures such as, for, exanple, prqtein:A hydroxyl apatite
chr onat og‘foé’BHWc@‘é“lta“éTeéE’PFg’ﬁﬂ@?‘é@?é‘ﬁd@&ay’si s or affinity chronatography.

In other conpajj &i&ygﬁﬁém_eﬂﬁiﬁee 1&eogdh Node hehide ShaRd propamhraadel:
anti bodi es may readily isolated and sequenced using conventi onal
pr ocedur edeafte eg. of bB ¢edli agdetermined by binding of annexin V, fragmentation of DNA, cell
shrinkage, dilation of endoplasmic reticulum, cell fragmentation, and/or formation of
membrane vesicles {called apoptotic bodies).
“Antibody-dependent cell-mediated cytotoxicity” and “ADCC™ refer to a cell
mediated reaction in which nonspecific cytotoxic cells that express Fe receptors (FeRs) (e.g.
Natural Killer (NK) cells, neutrophils, and macrophages) recognize bound antibody on a
target cell and subsequently cause lysis of the target cell. The primary cells for mediating
ADCC, NK cells, express FcyRIII only, whereas monocytes express FcyRI, FeyRIl and
FeyRIlL FeR expression on hematopoietic cells in summarized is Table 3 on page 464 of
Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991). To assess ADCC activity of a
molecule of interest, an in vifro ADCC assay, such as that described in US Patent No.
5,500362 or 5,821,337 may be performed. Useful effector cells for such assays include
petripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molqdde of interest may be assessed in vivo, e.g., in a

animal model such as that disclosed in Clynes ef al. PNAS (USA) 95:652-656 (1598).
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DNA gn g odieﬁgm%lihhigmdipmewmdlﬁﬁbﬁ bbahtigbiu-agoivetantibediesar@o attévatberspleadeytesom
anti body phage libraries as set forth, for exapple, jn EP 368 684 Bl and
U S.P.N % lgewhayiese aWhiefhaysseling gnihodiss prB%Ya‘PeeBmﬂféﬁteéﬁl Romythe sgrug) 8%5@.
Several p Lcati r - 1t.- BLO C Ve 1O - -1(.1:992))
have _des%?‘%l%}egg ﬂ?&éﬁ%@ﬁ gﬂgﬂfg{@%ﬁ pge?) aﬁli%# aIF 5 |E n‘#@ E%%ﬂgatr?t ?%}(%g‘?ééﬁgl;}ﬁ%lhai n
shuffli ngt,ym?ﬁowslzﬁ-@ﬁ th@@ﬁfbi:l’lﬂallytmph alodenbe ptriharad riddoddntov provide deondgenatsi on as
a strategy for constructin arge phage  libraries. Such procedures provide
vi abl e al Rrepaieiiong @6 magoeipnd; antippdies Mgbwdol%rﬁfetﬂé&h g lyaphpgytes arg %ﬂnﬂe@ y
2005 WO Q&AQ%OQ%?EABPCT/ US02/ 02620 the isolation and subsequent cloning of
nonocl onal "anti‘bodi'es and, as such, are clearly wthin the purview of the
instant inventinohis W&l kedwae presodddhititea abf Mahee, 256495t (10nVpnltd edlativelypr i se
the generation of substantially human antjbodies in transgenic aninals
E e.g., nident-livedtoramastal. hrephasyes Gpm agnypyehwish h%ﬁ?ﬁ%&l%%(iﬂg Vith pRUEERET on
see e.qg. Lo, Pat L No (OVAFY .9, : : - 369
ach of ko, b OB ruPort ol bl By iloni Gl . At SO Bl 0
been descgri heBriddidds” Whehhaehaigdktfote laall icapablf off fredwuiid hedienétizally codi n

Lo b Y] e hankibe AL The it hybrids e Wuregated nio single genetic skain By ©
selection, dilution, and regrowth with each individual strain comprising specific genes for the
formation of a single antibody. They therefore produce antibodies which are homogeneous
against a desired antigen and, in reference to their pure genelic parentage, are termed
"monoclonal.”

Hybridoma cells thus prepared are seeded and grown in a suitable culture medium
that preferably contains one or more substances that inhibit the growth or survival of the
unfused, parental myeloma cells. Those skilled in the art will appreciate that reagents, cell
lines and media for the formation, selection and growth of hybridomas are commercially
available from a number of sources and standardized protocols are well established.
Generally, culture medium in which the hybtidoma cells are growing is assayed for
production of monoclonal antibodies against the desired antigen. Preferably, the binding
specificity of the monoclonal antibodies produced by hybridoma cells is determined by

immunoprecipitation or by an in vitro assay, such as a radioimmunoassay (RIA) or enzyme-
1
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ant i bodi egniEaYmahseaterbefOAsBdyetE L AA). NARtHbAlQta a8llsHes edehbifel thar BbduceYet
another highly efficient means for generating reconbinant antibodies is

dih scl os eﬂarngbomemﬁthse desiced spenifenityggtinitpandiorsistivin the(dows may hssubaloned by |
ooy . te inith g OU™M™ o
contai n ooty LR, okt o R o BtcaRL R SO LGB o Sk Bghir

r ef er ence 4h8hddis OPRAEPIeS Bndd PracRE L PRIEYE 0B RALAdenSH Pids£1Y86 ) .e Hewill fuldrarver

this technique is also described in comonly assigned U S. Pat. Nos.
5, 658, 570aprEccéa3l (haUha mwosciosd 20w dies seerased Dihthe subdonen sy hssepasdedBed n by

f o On ferred enbodi ' N i on, Cr152
Goner at oaclur el SiER AR IR by Bp bl Prbl ARk B R syl T2 s
f or egoi Ngexan@i& pRAERNA, MH8roxslapaieasieiatbsaphyt, el dldtsiophdresiq @l ysisertaffivity

geneti c sequences useful for producing antibody derivatives of the CD23
ant agoni selomatogtaphsr esent i nventi on nmay be obtained from a nunber of
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been published and suitable anti bodé genes can be synthesized from these
sequencesoliggohclentidg msaties tlt yredeapahie pEbinding|spesificatly Ve kgnes gneqdingdihe ppdduci ng

cell lines je.selected a ul tured usin ni . | | to the
skilled aﬂ%qglﬁ&agﬁc 1?‘5?:‘%%’1. ﬁoedges 'rjgf’ed‘ %l%lg fi S’g%guﬁjﬁf%ge(\gg}?o ?féitdéﬁ&c H%:a ot At ory
nmanual s aggreffdriedBoMrcR WH sLERDNNS OnkdisbRAied, HOIMeAtmay BE Phicei@to sxirtalne for
use in the 13 29 July 2005 WO 02/060484 PCT/US02/02620 invention as

descri bedvestirswhicheaigdber winstecied itarradiatyope ot eekargoticrhosheplla shabgss, E.@s¥ii gan

et al., Eds.,. & Publ i.shi ng,,Assocj.at e il ey-lnterscienc Jahn

Wl ey andcegﬁ’ngélfuaﬁews%_ﬁ{ liﬁﬁs{a%ﬁ%pvfrﬁﬁg?ﬁicﬁ lS| cor % i 3t°8fés '?/F?Oef] ‘cé{rence
in its engh&@hd profekeUdinmBiosidpRiRMeNIb& patticuldtlly] thEYsdIed DPE\ apitieelagtted t hat
the scope of this invention further enconpasses all alleles, variants and
mut at i onsinodificthes Megoribeskjurseinpmayl be upddde ¢ldne censant Asd ivariabie reglon SRILEDFINA may

2 5002 RS R R oLYBEH TR NGS P P  S b PO e
January 25. 1995, which is incorporated by reference herein. Essentially, this entails
extraction of RNA from the selected cells, conversion to ¢cDNA, and amplification thereof by
PCR using Ig specific primers. Suitable primers are described in U.S. Pat. No. 5,658,570
which is also incorporated herein by reference. As will be discussed in more detail below,
transformed cells expressing the desired antibody may be grown up in relatively large

* quantiiies to provide clinical and commercial supplics of the immunoglobulin.

Those skilled in the art will also appreciate that DNA encoding antibodies or
antibody fragments may also be derived from antibody phage libraries as set forth, for
example, in EP 368 684 B1 and U.S.P.N. 5,969,108 cach of which is incorporated herein by
reference. Several publications (e.g., Marks et al. Bio/Technology 10:779-783 (1992)) have
described the production of high affinity human antibodies by chain sh_ufﬂing, as well as
combinatorial infection and in vivo recombination as a strategy for constructing large phage

libraries. Such procedures provide viable alternatives to traditional hybridoma techniques for
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any point during the isolation process or subsequent analysis. Preferred
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comer ci aldyanf¥idkcé A St RNBE @odusiiodt BERlmaR SntibsdiadGhdnl AigeNhalidguences
encodi ng several types of heavy and light chains set forth herein can be

obt ai ned Bhotheagprefdued seans oBgenefating et atibadies using Hd micevedigelosed iphe
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O Tered oformpanaRery CEPEUE L iAo dPes S bip M ol e ety ¢
i nventi oNgefdén?d HUubiyl BOAreced Hap G104 8heRE TS0/ A2 e dWith @heseViamat Y Of

different types of antibodies nmay be obtained and nodified according to
t he i.nst aattitiodice mayaiso behisolatediinfd manipwlaicd @slidessribéd hdseini nst ant i nventi on

will share varjous co n.tratts. To that end, .the term"i nogl. obul i n"”
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activity tesultmiratheiggesatien gf pametredrantibedies thabgoriatn gerkey variable domains

and human constant sequences. This reference is incorporated by reference in its entirety

herein. Moreover, this technique is also described in commonly assigned U.S. Pat. Nos.
5,658,570, 5,693.780 and 5,756,096 each of which is incorporated herein by reference.
One preferred embodiment of the instant invention, IDEC-152 was geperated using the
techniques as substantially described in the foregoing references.

As is apparent from the instant specification, genetic sequences useful for producing
antibody derivatives of the CD23 antagonists of the present invention may be obtained from
a number of different sources. For example, as discussed extensively above, a variety of
human antibody genes are available in the form of publicly accessible deposits. Many
sequences of antibodies and antibody-encoding genes have been published and suitable
antibody genes can be synthesized from these sequences much as previously described.
Alternatively, antibody-producing cell lines may be selected and cultured using techniques
well known to the skilled artisan. Such techniques are described in a variety of laboratory

manuals and primary publications. In this respect, techniques suitable for use in the
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i dent i cal e¥traghion paxdy pregivitatéor: Helloyeedoby rsfEBEAtion (ko CHFAMAPHARY: nalVBFsF
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conf i gur agiromaiiaRipBl r&ntdmgodn“ ghilulsRaiMehiigeskaiiablb & heayyurpbes ate Bhdliad ng at
the nmouth of the "Y' and continuing through the variable region. Mre
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antigen recognition and specificity. Conversely, the constant domai ns of
t he |i ght acshedancq @jthamall kimevrhegihpdeh$i may be linitiatgl by zopsensusscopstany,regiopo0s
WO 02/ 060484 PCT/,US02/ 0262 Cl. 13) caonf i_nportant biol.ogi pr rties
Such s SBUMEEQ Y PPt GRr e aniers hushreye PRy E B iopig ThaR ORR
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region probes.

DNA, typically plasmid DNA, may be isolated from the cells as described herein,
restriction mapped and sequenced in accordance with standard, well known techniques set
forth in detail in the forcgoing references relating to recombinant DNA techniques. Of 7
course, the DNA may be modified according to the present invention at any point during
the isolation process ot éubsequent analysis.

Preferred antibody sequences are disclosed herein. Oligonucleotide synthesis
techniques compatible with this aspect of the invention are well known to the skilled
artisan and may be carried out using any of several commercially available automated
synthesizers. In addition, DNA sequences encoding several types of heavy and light
chains set forth herein can be obtained through the services of commerqial DNA synthesis
vendors. The genetic material obtained using any of the foregoing methods may then be

altered or modified to provide antibodies compatible with the present invention.
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Li ght chains are classified as either kappa or lanbda (K, X). Each heavy
chain class nmay be bound with either a kappa or |anbda |i ggJ 2005 |n
general, the light and heavy chains are covalently bondeg % e c? ot her,
and the "Wé??zmg‘@f‘ti ons of the two heavy chains are bond®§ ’&8 ’Z%% # ot her
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pur vi ew ofm?‘hgﬁ ﬂ%tfbéfﬂlesi ﬁ?ﬁé’ﬁ‘th_f‘%gc.’ aﬁsprﬁ?ﬁfEHF%@“a%S&g{dde_toﬁgc a%n?‘g)gfl\ég’roégi on
al | ows t g, aitdrbRMVe (9o RERE 6 tatBhBidaREABRESE in FARhReGHT 4 Galtion sidd or
epi topes on | m’runoreac%l ve antigens. That is, the VL domain and VH donmain
of an antinbrechf thornistaet tegichalomaitsdhay heinadsliated ergitberwiseaal teredfsp Be o provideee

di i [, j .bi ndi ite. This. t i bhod t
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conpl enentary determ ning regi ons (CDRs) on each of the Vii and Vi.
chai ns. TinensiogeGERs Boreths porposesrd thaosipnapp isatios guemerseasfivasingls cheinds

that are specificall ositjoned to.formthe antigen bindi site as the
ant i body HEBERBEoTsHUCH Rpuge akeed gr o LAEan g3 EREIS AT T58P83s 20
di mensi onglp GRoMike4RbbLARs N an aqueous environnment. The renai nder of the
heavy and |ight variable domains show | ess inter-nolecular variability in
am no aci d seqgBasicdmamdioghrbalih estredureheinf varebmge k sysegisorase  Elavelyamestor k

120 ons | s gel . edonl 8,0 Sheek.cen ofmll on g LG CO, | aLoRR
“immunoglobulin” comprises five distinct classes of antibody that can be distinguished
biochemically. While all five classes are clearly within the scope of the present invention,
the following discussion will generally be directed to the class of lgG molecules. With
regard to IgG, immunoglobuling comprise two identical light polypeptide chains of
molecular weight approximately 23,000 Daltons, and two identical heavy chains of
molecular weight 53,000-70,000. The four chains are joined by disulfide bonds in a "Y"
configuration wherein the light chains bracket the heavy chains starting at the mouth of the
"Y" and continuing through the variable region.

More specifically, both the light and heavy chains are divided into regions of
structural and functional homology. The terms "constant" and "variable" are used
functionally. In this regard, it will be appreciated that the variable domains of both the
light (Vy) and heavy (V)) chains determine antigen recognition and specificity.

Conversely, the constant domains of the light chain (C,)) and the heavy chain (Cyl, Cy2 or
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f3-sheet structure. Thus, these framework regions act to forma scaffold
that provides for positioning the six CDRs in correct oriepgadlly 200y
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appreci ated that the disclosed anti-CD23 antibodi es nmay conprise any type
of vari abTesctegbiddingneamplemonicindingrandithelikgs SBE icanvegHon the menbgripg 96HE wi t h
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WO 02/ 06043 fcRid (HBRZVY 2828s at¥l ddisiied ugrgm}nh,kﬁ_u:sa%d, QB Yor %ﬁﬁl'oﬁ?@ﬂ%r&, of
surface resSidues. Such nethods are disclosed in rrison et al., Proc.
Nal L Acad, £peiith ®ine €Bblbsdss @84 thenhbitris $emattre aff thiddhain thamiseohindd the65- 92

(1988); %%{ars]g'egfe ‘{rllleeafnti%!)d}’f asS fglAe (.:g% %559 ;,{g ,5(:)3r4fg%?.36Fh$il:g18rr§3n;0gl:())%gllil? Sibelasses

~ (1sotypes) e.g. IgG, IgGa, IgGs, IgGy, IgAs, etc. are well characterized and are known to

confer functional specialization. Modified versions of each of these classes and isolypes
are readily discernable to the skilled artisan in view of the instant disclosure and,
accordingly, are within the purview of the instant invention.

As indicated above, the variable region allows the antibody to selectively recognize
and specifically bind epitopes on immunoreactive antigens. That is, the V|, domain and Vg
domain of an antibody combine to form the variable region that defines a three
dimensional antigen binding site. This quaternary antibody structure provides for an

_antigen binding site present at the end of each arm of the Y. More specifically. the antigen
- binding site is defined by three complementary determining regions (CDRs) on each of the

Vy and V| chains.
The six CDRs are short, non-contiguous sequences of amino acids that are

specifically positioned to form the antigen binding site as the antibody assumes its three
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Mol ec. Inmmun. 28: 489-498 (1991); Padl an, Mol ec. |Inmmun. 31: 169-217 (1994),
and U.S. Pat. Nos. 5.585,089, 5,693,761 and 5, 693. 762 al | =4 ywppods are
hereby incorporated by reference in their entirety. "those skilled in the
art will Xﬁb&%%ﬂﬁﬁe that the technique set forth in opti oRCTAS28BEe wil |
produce "classic" chineric antibodies. In the context of the present
application the term"chineric antibodies”" will be held to nean any

anti body éf{ﬂfeﬁﬁioﬂal.t&%ﬁgwm 52GLI0Es ERTiRhRL. %Eef%ﬂlﬁn@é?t(ﬁ‘tﬂé‘ﬂeﬁfy ey i ved

froma first species e constant region ( may be 1 ntact, partial
or modi f i Bghtivariablealodaivteshoir lesst inecrinmsicaunbdr vanubility onyminosacab et dndom a
second species. In preferred enbodi nen t he antigen binding region or
site willametlerpesmthe HIRCHORR ACEiRr cgﬁ‘(:e&@“e‘ﬁ?‘i]‘n%é’“érld‘?ﬂﬁUs% P4y ﬁt’ﬂ’@

constant g ge)%mﬁ and enem+qog¢kfco&1[{zegﬁg%a' i s3E Chdeb RrhnfaPbart BE the

vari abl e Fon s no by i'tsS source, n ¢onst ant

region i splspedt strivialey Tfﬁlseihbﬁd fraEwdriTEE6nd &3 O Nsreh & seufilold tHﬁummcEH iprect
t han woul d the constant region froma non-human source. Preferably, the

vari abl e plesitéiniee thq soCPRshia demastyoriantrtion givtinterrgh#is, panecoypleat wderaghions.

{1 amcvior ') SR ApRRenc AR A o R R fentd CPRRGRIAEY p sl 1)

be deri Ve@bxﬁﬁ]@xﬁbﬁ@ryam 0 ditopef ol Be SaffinGleasiveOtntipenn E’s‘hiscb(ﬁﬁ;ﬂemsnthi‘ye
anti body fromwhich the franework regions are derived, it is envisaged

that the DRse wramoigrethdaenwevalenidinding ahthewatihodrtoghs f"émémfe%qtlé(§s‘m%ﬁi’
pr ef er abl from an anti body froma different species. It nust be enphasized
that it R6t  be necessary to replace all of the CDRs with the conplete

CDRs fromthe dangfe mivpbai@l 8 thcegicantt Dvédtasfieshétle wnbpgesiakd rlﬂaﬂgle
capacity of one variable domain to another. Rather, it may only

necessar ydlﬁdomdamﬁf@?’:t moithedics siay sempripmanyype plwseblerorion ﬂmapmvzﬂqﬁ fothe

0 s o PerseottuBEak utbo Lo TS s o gl sEHR. ML RBR BE R LT

the conpeidmscr bkAesRdSikbhlaad typd driitindhal, that@ah Belindiged &) i@ iorabut i ne
experimentation or by trial and error testing to obtain a functional

ant i body wipdnse ecﬁxg@matmmmgmfﬁmlmyagwsﬁ i dfssuel thhariadie ggioa of e on

t wi t hst andi th Ki th Ll
D ef o r ocliHsbisen Boticns i o Ly dr i, mFRERE Al Mmatt e, o,
18 29 Jul yynd usmrﬂlz(/soﬁ%ﬁﬂm%ﬂ )Lb'iq ﬁﬁaﬁagn myrmramﬁdmxumaha& or

i mrunor eactive tragnments thereof ich at least a fraction of one or
nore of wmabm@mchnpnatfegu@@odméuth@ wasmbg!@hul@rél areelpegn. otln ertbirseelegteder ed

S0 as to embodiments the variable regions of compatible antibodies (usually derived from a non-

human source) may be engineered or specifically tailored to improve the binding
properties or reduce the immunogenicity of the molecule. In this respect, variable regions
useful in the present invention may be humanized or otherwise altered through the
inclusion of imported amine acid sequences.

By "humanized antibody" is meant an antibody derived from a non-human
antibody, typically a murine antibody,- that retains or substantially retains the antigen-
binding properties of the parent antibody, but which is less immunogenic in humans. This
may be achieved by various methods, including (a) grafting the entire non-human variable
domains onto human constant regions fo generate chimeric antibodies; (b) grafiing at least
a part of one or more of the non-human complementarity determining regions (CDRs) into
hﬁman framework and constant regions with or without retention of critical framework

residues; or (c) transplanting the entire non-human variable domains, but "cloaking” them
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provi de desired bi ochem cal characteristics such as increased tunor

| ocal i zation or reduced serumhalf-life when conpared w thy@amippgasoody of

approxi mately the same i mmunogenicity conprising a native or unaltered
constant MY 8En sel ected enbodiments, the constant rEBGTE¥26these

type of anti-CD23 antibodies will conprise a human constant region.

Modi fications to the constant region conpatible with the instant invention

conpri se wﬂ_ﬂQ'hhhﬁﬂﬁtkc@@étﬁin“t@%pl%en?éﬁbéfélﬁﬁEé REJU, IR nPthdR e dBdlpRdaci ds
in one or nore domai ns. is, the anti-CD23 anti bodi es di scl osed herein

may corrprms Mcahisuar at afqngranr Mddewdt SonB1: t685bive (1984 yoMeriifont #feat.hdde heavy

h d 3 d/ t | i hai
const ant oI T 0302 NP Yeary g SrPay rpddnianes (ADnEF e
ant i bodi egoWe! bk QIR a@-dmmlﬁqiaaraﬁdmgesww 31016217 ANYS), whetes.n the
entire Cl12 donain has been renbved ((err)CH2 constructs). Besides their

conf i gur aPatotosi 5.5BS,08N0WA93, 761t wet 51603 Fhatllt dfewhich stahtrebp gicorparaidil dves
sever al efffect or, EUDC“ ons. For exanple, binding of the A conponent of
conpl ementfence AR HSTHEY act i vat es t he conpl enent system Activation of

conpl ement i s TRPRTAARK ihMhé BR wiRPHCRAL kAR uméctlnmhess&ffoﬁﬁlnh opabhegens.
The activation of conplenment also stinulates the inflammtory response and

may al so er@\s il Ipvasties FelaasicSichimumis anfibediste risited santaxr ofhetphesent appficatisodi es
blndtoc ont e antj,body Fc

a the Fcr on, wth a E recetor S|t b
regi on ?eﬁlﬁ { hiepg ‘?’Jgﬁ’g diEdr WiEcEp Bridato diqan Weraél bpdy W ?ﬁﬁﬂﬂel;h “of " Fc
receptor Sln‘{m{nﬁﬂeeﬁ[l@c (SRGCS dit€ ib QBtaQithO?'H@medCﬂr&ﬁ%Gﬁ‘s@ 8BS kRDEG cohgtamudi ng
| gG (gama receptors), Rr (eta receptors), IgA (al pha receptors) and IgM

(mu rece pttegm)(wh&hnd a)n‘gc ofach partizd @y modifie mm@an@c gvitinthe emsltans imveatien

t t ant d di bi.ol di
engul T ot SRHMALETR ACTIOGH BT sant? AU sy FerelS e med o™ 0

cl ear ancegi@fyill BTHOR £ AFRhENES sol¥S (S q;fm%ﬁé bp%ﬁseq%aqﬂe bsERl réefod B by
killer cells (called antibody- depen ent cell-nedi ated cytotoxicity,

ADCC) r ehease While ifd iammetogenic mpifatityrog the yiriablemegion tsrram gfsmlalbndfe@mdt r ol

i mmunogl gbul i n prooducti on. Fol) ow i puI tion.of the isol
Genet o r B Foires, § BN o8 eppsEioR a Jan PLEE 1 S SALRINDF FRP S T o

reactive el R&RidcO@Sn dduRkfhe Lttt Aok RS oReIEh SodEé ds are typically
inserted in an expression vector for “introduction into host cells that may

be used to pr oReteably. liee dembleahngiimninibbih thé h@?@n&ﬂlghlg@mlstare digr@bobyall y
2005 WD 02/060484 PCT/ US02/ 02620 The term. .vector" el)%Pt’GSSI on vector"
is used Hﬁsépﬂ‘tlplorﬁalgﬁ*én%p YL myyre E? s and, if necessary, by partla ework region

replacement and sequence changing. Although the CDRs may be derived from an antibody
of the same class or even subclass as the antibody from which the framework regions are
derived, it is envisaged that the CDRs will be derived from an antibody of different class and
preferably from an antibody from a different species. It must be emphasized that it may not
be necessary to i‘ep]ace all of the CDRs with the completc CDRs from the donor variable
region to transfer the antigen binding capacity of one variable domain 1o another. Rather, it
may only be necessary to transfer those residues that are necessary to maintain the activity of
the antigen binding site. Given the explanations set forth in U. S. Pat. Nos. 5,585,089,
5,693,761 and 5,693,762, it will be well within the competence of those skilled in the art,
either by carrying out routine experimentation or by trial and error tesling to obtain a
functional antibody with reduced immunogenicity. _

Alterations to the variable region notwithstanding, those skilled in the art will

appreciate that, in preferred embodiments, the anti~-CD23 antibodies of the instant invention
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specification and clains, to mean vectors used in accordance with the
present invention as a vehicle for introducing into and expyagsbogs a
desired n éeic acid sequence in a cell. As known. to those skilled in the
art, such%@ ¥4 ay easily be selected fromthe group EEFE0PHY of

pl asm ds, phages, viruses and retroviruses. In general, vectors conpatible
with the instant invention will conprise a selection nmarker, appropriate

restricti epySoin@fisd Miibb@ed, lok ifr@nGeAITve GafheltBefB8 iih SthideR9eaNS faétfon
ability to enter and/or replicate in eukaryotic or prokaryotic cells. For

t he pur poséeneofr matg of thawenstant megiotudrenadusshas bpanedettteshornasbarersesliered s asigy be
enpl oyed. For K exanpl.e, .one ¢l ass of .vector utilizes .enent s iLcgh are
Gori ved ~ PESIeG Sospitad cBRRuatoaeR he Mot Tmet ertieBon s vkl r e
adenovi r USsruMaRaiITE ¥het bdibiSarePRAN P Mktibd8y of HhfR¥hitklseBe {ahRMmnMMbYeritityMOVLYV)
or SVv40 vi?rus. Addi ti‘é)lnallilqllia,lre cell s whi %Ohﬁ,&e i nt egr ated the Dl\lgei r%to

t hei r chr oorppEtiesa malveber vealiersdeapniignt tegion.odu sklaged smbodimentse theegonstart whi ch

all ow selection.aof transfgecte st cells. .The narker may provide .for

ot ot ot r op P TS est B b A EGHE: ineiPtes qul A Dmpls o buba gBR Ry oo)
or resi st angfidaBotie & YhdRbAdtdnt SEIdn AonGRAPIRT wit NBe Sigbat ahkRidmLkaprigene
can either be directly linked to the sequences to be expressed, or

i nt r oduceédddifiens, d¢letions grmsulstifutiopy of one e FrAIND Aids Ad @ne joo madre dPRgmAt S may

| b d.f . i | . t,hesi f .MRNA. Th | t i.ncl ud
Sl coC st st e Ebe BuinoRle RN Bieid Pk pom B R oottty
term nati ol &NAkS of b BfdetHeW @falycdPb@htedonfEhsqRPOCTEBE €% 4nafor 86l tHe0

anti-CD23 anti bodies, the clonéd variable region genes are inserted into

an expr es$gignchagt constant clognaii (61 hdn respecjalliinpreferrgtht embdithents @fes manddifiadegi on
genes (preferably human). as, di scussed above Preferably, this |s. f.ected
oo o pRUEPRES i) SR douist SERG GRS BecobRathi el i CpSan
Diego,  CabhiiahN Bhkn & RA (&G, HrRgudOSPLA. This vector contains the

cytonegal ovirus pronoter/enhancer, the nouse beta gl obin major pronoter.
t he SV40 ori gi Besidesrtlgpt cadigustion, it sekrioomi in eéheyard Wah theocomstast ipgioy akelmydsat | on

sequence, nheo in plgosphqt ransferase .exon .| a f exon 2 he dj hydr of ol ate
¢ educt aseSYERL CHron BEEERSS é‘@h@ﬁ%ﬁ%n@% af therC ﬁempe%?ﬁﬁ_? EeMBIEMGH;, Ot hi s
vector hagqPeails bQHAds bR dbitibhedt Jys&hY (&'&h@&ﬁgh%&f%hmg?&ﬁ{eﬁ?ﬁ! iRBoRint in the
ant i bodi es upon I ncorporation of variable and constant region genes,
t ransf ect opsonisaticBHAd [ysid bcellf mithogersd The salaiohiod somple@éhBalsosifraiiaien thenmedi um
and net hotrexate ang)l i fication. 0 .29 Juéiy 2005 WD 02/ 060484
PCT/ US0?2/ bBlgmgnatory response and may also be involved in autoimmune hypersensitrvity. Further,
antibodies bind to cells via the Fe region, with a Fe receptor site on the antibody Fe region
binding to a F¢ receptor (FcR) on a cell. There are a number of Fc receptors which are
specific for different classes of antibody, including IgG (gamma receptors), IgE (eta
receptors), IgA (alpha receptors) and lgM (mu receptors). Binding of antibody to Fc
receptors on cell surfaces triggers a number of important and diverse biological responses
including engulfment and destruction of antibody-coated particles, apoptosis, clearance of
immune complexes, lysis of antibody-coated targel cefls by killer cells (called antibody-
dependent cell-mediated cytotoxicity, or ADCC), release of inflammatory mediators,
placental transfer and control of immunoglobulin production.
Following manipulation of the isolated genetic material to provide CD23 antagonists
such as antibodies and reactive polypeptides as set forth above, the nucletc acids are typically

inserted in an expression vector for introduction into host cells that may be used to produce

the desired quantity of CD23 antagonist.
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This vector systemis substantially disclosed in commonly assi gned u. S
Pat. Nos. 5,736,137 and 5.658,570, each of which is mcorpp;gm;f
reference in its entirety herein. This system provides for
levels, L&0Q0M/H4pg/ cell/day. Reactive polypeptide anta§ S?W@g
expressed using simlar vectors. Mre generally, once the vector or DNA
sequence containing the reactive polypeptide or antibody has been

reSSI on

prepared. the GEPLERSLACH] AR SoLDl AUNEERele fr AP ARADES e oSt

cell. That is, e transforned. | ntroduct of the
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known to those of skill in the art. These ut are not mted to,
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" Mammal i amﬁﬁﬁﬁesﬁplmmvgqiheges viftReined rretﬁﬁuﬁsespﬂn g&#ﬁ&l w%atommpat‘sble wnh
Rodri guez and Denhar dt, Eds. (Butterworths, Boston, .Most

pref er abl {he mplrals YNGR POl FOMPHSE iEntelectior TRSKE: |aEPr9P1éa‘%Ir€%’E‘9‘6’Bo?1§15| Bn. The
transfor "ﬁ%g?ﬁ#ﬁnﬁ'&%f m.w@ew&e%ﬁ hPBenRPRAOB leficud B iREyaIguCt [ on

of the |i alns- an al ns assaye eavy and’or light
chai n pro’pﬁkﬂysw\&dliem S. Exerrpl ary assay techni ques include enzyne-I|inked
i mrt nosor bent assay (ELI SA) r.adi oi nmunoassay

R A).,
f1 our escence- aken Ptrpeses f s ﬁ‘eﬂcn‘éﬂhlweg"‘ﬁf&@@)*glo? g%ﬂﬂbﬁfséet“bgc%?ﬁ@t ry
and the | l—n&ﬂﬁltog ?‘g %jﬁﬁﬁl@' ne &l E? JeverQ()rtJtl"I’i?&f QWEle%ntss\Qﬁiul AREAHUPRA 1N a

broad sense ction o Into a recipient host cell
that changem ahhaagamsey pt&hmd)ovﬁﬁqﬁpﬂ]hﬁiatdlmsy pslyrhs viras, adedvairgs vanciniae

recipient cell. Alqng those sane lines 0 IIs fers to ceI t hat
have been"ltﬂl'bahécf%@‘ﬁ@tﬂa tpKInsEs SRYY sMMHY oF @Mﬁ‘ l)é%rr*?é; A0Bip rldto

hor oi . ¢ RaNTIBong <0 Miksies  BEDONA"Fyo NELF' QuBftEcliey WRadRAdR ¢

her ei n, € an catron ereo by a host

virtue Of intdolscihg @ﬂéfdi)rrﬂ&*el frkeds nwigiels @Hb\ptsle!mﬁomfof pmasfeascehos‘tmells solimt i on
of antibodies fromreconbinant . hosts, the ternms "cell" and "cel

cul ture” Beskengedy PIORLS EapgEaBP)Y (o MeMBEoPIE hastrRacids a8 d§ 2ol ess
it | l
B

fromthe From spun omthe
cel I cul t gifier GRNdirictly Mgk td tHehBONME siquencas to bhe‘{ﬁmssaéndemtmdmtesl inficheéhehost
cell line used for protein expression i s nost referatt1 cg?m’nal

Ci 'E’%f’df'

origin: t#aRecdkiby| exirapsfofrpaiiony ¢ Addidiopsl celemeds ipdhalsp or Optlmg'l
preferent éﬁ\ltﬂegls%%ﬁm\r‘ erifaal Eleﬁ%t@ﬁnaﬂﬂti&@e sla‘l’it:é’ s&ggsr’, as well as transcriptional

promoters, enhance_rs_._ and termination signals.

In particularly preferred embodiments directed to anti-CD23 antibodies, the cloned
variable region genes are inserted into an expression vector along with the heavy and light
chain constant region genes (preferably human) as discussed above. Preferably, this is
cffected using a proprietary expression vector of IDEC Pharmaceuticals, Inc. (San Diego,
California), referred to as NEOSPLA. This vector contains the cytomegalovirus
promoter/enhancer, the mouse beta globin major promoter, the SV40 origin of replication,
the bovine growth hormone polyadenylation sequence, neomycin phosphotransferase exon
] and exon 2, the dihydrofolate reductase gene and leader sequence. As seen in the
examples below, this vector has been found to result in very high level expression of
antibodies upon incorporation of variable and constant region genes, transfection in CHO

cells, followed by selection in G418 containing medium and methotrexate amplification.
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WO 02/ 060484 PCT/ US02/ 02620 host cell lines which are best suited for the
desired gene product to be expressed therein. Exenplary hoge Jalgl2bosi nes

i ncl ude, ot limted to, D&4 and DUXBI | (Chl nes Ovary
o 1P - Sl

l i nes, m nus HELA (human cervical carcinom), dney
Iine), COS (a deri vat| ve of CV1 with SV40 T antigen), R1610 (Chi nese
hanster fibroblast) BALBC/ 3T3 (nouse fibroblast), HAK (hanster ki dney

line), SPZh© (fmmrse;;stdﬁfyak cswbgiantialg. dlkcﬂ&&dfiﬁr AgRmohly 4estpmsé UNpelRawaNos.
BFA- | e1BPT gbow ne_endothelial cells) human Iy hocyte) and 293
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in the art andMase|draeraHenogendeusresios penbiNsh warengs econgmgng.hheawagm i ft

react or Eoiébé})tfae %P @ﬁﬂxkﬂiﬂ?“rﬁas %E%x{ @%F;ar(e& afit Qﬁpreélﬁori | hdyZ5:8in a6 P ed

cell cult | ow m crocapsu on“agar ose m cr obeads
or ceram an aﬁlfrbpmztlghsst &Dr 'hI&DisatHediDst‘,elIshﬁay @&&sﬁmm&go nihisédictibmef the

expressed poly ti ul ture supernatants are first. concentrated,
e.g. by pPEep ‘f‘gftHhB O%W wﬁbﬁ?wmpé@h%@maﬁ fechwinuespeel] ]H‘é’cW%SS’dE%copi c

e er 1o SpSbien RO | A bl aicheegite EETRhSCRy, ShskiR |
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(i nmuno-) ﬁﬁrqrwahrc@wép%fr  mippeinjegtien: iapd pGrye pithdatageNgys: c 3%l so
be expresﬁ%gp ”@H"A{@%nﬁﬁaﬁ %t}oﬁ%eTrpﬁs@td{a r 94 2yﬁ;4tm 4 VG egard

it will pemated varlos uni cel'rul ar on-

M croor gaRodriguesusikd BenHaedl} Edb.a(Riaeredrss, Bostonavdsar 1H88). | Mest pﬂe&s@igz,apabl e
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suscept i bwlésrmsi infrodiicipn i theohost isHds aleeiroromsions The trnrgforndielip 468 giovac eae,

such & Sl QndloBSHIRTaN @ né dductal BPIR!Idh cBAR! L ARERS cnachrd®
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i nfl uenzaeﬁ;qa}le'd foir [ Hea¥yahtiler lipht ahahepno&ﬁxedymthadis \/Emmp@xpres@ecéchmques
bacteria,, anti-CD23 imunoglobulin heavy chains and |ight chains typ| cally
become paPthide enzppdinkedh pBenesorbane assahi (13 Mk nradipgnmpeogssay) AREY), ©

Do i]f | Sd edcBEL-ATSGER LA Bnat SNGFA ) Hmh HEANLNORIHY 1 fBleafY €S- 22

As used herein, the term “transformation™ shall be used in a broad sense to refer to
any introduction of DNA into a recipient host cell that changes the genotype and
consequently results in a change in the recipient cell.

Along those same lines, “host cells™ refers to cells that have been transformed with
vectors constructed using recombinant DNA techniques and containing at least one
heterologous gene. As defined herein, the antibody or modification thereof produced by a
host cell is by virtue of this transformation. TIn descriptions of processes for isolation of
antibodies from recombinant . hosts, the terms "cell" and "cell culture"” are used
interchangeably to denote the source of antibody uniess it is clearly specified otherwise. In
other words, recovery of antibody from the "cells" may mean either from spun down whole
cells, or from the cell culture containing both the medium and the suspended celis.

The host cell line used for protein expression is most preferably of mammalian

origin; those skilled in the art are credited with ability to preferentially detenmine particular
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WO 02/ 060484 PCTI US02/ 02620 In addition to prokaryates, eukaryotic m crobes
may al so be used. Saccharomyces cerevisiae, or common bakegg guweest. 1S

t he nost comonly used anbng eukaryotic microorganisnms althou a nunber
of other ¥™}¥UU84re comonly avail able. For expression i &C Heo¢hy ces,
the plasmd YRp7, for exanmple, (Stinchconb et al., Nature, 282:39 (1979):
Kingsman et al., Gene, 7:141 (1979); Tschenper et al., Cene, 10:157

(1980)) i5,sE0 kit dre B gggh%mh@ a%kifé%ﬁgbﬁe ehRi f55ud B 5%%258 QRS Whi ch

provides a sel ection marker a mutant stfain of yeast Ing the
ability tBxappavyihost cofptiogshiaciudé,drut aex anplimitdd €C NG44 4D DEJXB | PEPHindse

(Jones, Cenetics, 85;12. 7). T resence of .the ftrpl lesion as a
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The sel ection of which conjugated or uncaonj ugated ant agoni sts to use
will depeid/osf desiged yB@ afftcentitRd oPOllc’%ﬁi?&'g?s, Hee P('ﬁc‘;%‘gj &’ﬁcttﬁ‘? r SEYRERY 23

29 July %@lpcﬁnatography methods, for example gel filtration, ion-exchange chromatography,
 chromatography over DEAE-cellulose or (immuno-)affinity chromatography.

The reactive polypeptide genes can also be expressed non-mammalian cells such as
bacteria or yeast. In this regard it will be appreciated that various unicellular non-
mammalian microorganisms such as bacteria can also be transformed; i.e. those capable of
being grown in cultures or fermentation.  Bacteria, which are susceptible to
sransformation, include members of the enterobacteriaceae, such as strains of Escherichia
coli; Salmonella; Bacillaceae, such as Bacillus subtilis; Pneumococcus; Streptococcus, and
Haemophilus influenzae. It will further be appreciated that, when expressed in bacteria,
anti-CD23 immunoglobulin heavy chains and light chains typically become part of
inclusion bodies. The chains then must be isolated. purified and then assembled into

functional immunoglobulin molecules.




WO 02/ 060484 PCT/ US02/ 02620 (e.g., chenotherapy or external radiation) and

patient condition. It will be appreciated that one skill ed2gpuf bgosart
coul d readi IX nmake such a selection in view of the teachings herein.

used her eMf? 9084t ot oxi n or cytotoxic agent” means any adéR{USOHE2tay be
associated wth the disclosed CD23 antagonists that is detrinmental to the
growth and proliferation of ceIIs and may act to reduce, inhibit or
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to which they are in c proximty,” Tor exanple neop | s to which
the conjugat eRé@asdleﬁstca"decluncdinmsem quaditied hryobtaived, | the CIDE3cantagonsisf ect.
on non-localized cells. . Radionuclides are essentially pon-i rrrruc{;zl geni c.
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pr esent t digr.e I h as
hr ough i aebgaty'6r chchi A A0RME! n TRHIFry IerihinbleSRE BE praphiy
Chel at i ngingggivh. mag b&s&ﬂu@lﬁl to, dr@s@iﬂ’tﬁﬁ&&th cytatdmreciuohadseiadméot@esl

"indirect |abeling approach” both nmean that a chelating a i.S
coval ent | Peapeuichasgntse cHivsaie iagey bintpeleel (AR ObREPdAEH o @maaéelwsthe
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agents are i ona ng agents npri se,
1-i sot hi ofoymat daaRzy | thS- sudjdayk dmam’abldemse tmammnlsmpemcaalag Icon@bdmbnt-
("MX- DTPA") and cycl ohexyl di et hﬁq enetriam ne,_ pent aacetj c

(" CHX- DTPJ@p nesst EXOKiFEY. (Cﬂﬁ)t prt{hody dopepdent cetalgr %l@dﬁ@@@g@ IRAPIOSHRI r ect
I abel i ng 4 Bghide &t rdaﬂgf?z[hq Y B particularly preferred embodiments, the CD23

antagonists may be conjugated to radioisotopes, such as Sy, 125y 1A Ty, 'SRh,

- 1988m,, 00, Ga, "%Ho, "Lu, "®Re and "™Re using anyone of a number of well known
chelators or direct labeling. In other embodiments, the disclosed compositions may
comprise CD23 antagonists associated with drugs, prodrugs or biological response
modifiers such as methotrexate, adriamycin, and lymphokines such as interferon. Still
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 CD23

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

1
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“direct labeling” and "direct |abeling approach” both nean2¢bay 2605
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port on of FrarERulciy N SRR ARk RERAC AURRAT 1L O be APl g
pr ot ocol soa¢ skillaiinpi arbbeildidatiily eke arhanelcttivremtiion of fhenecaekiappheein.
Techneti.nun-99m | abel |l ed antibodies may be prepared by |igand exc(r}?f:nge
processes, by Péded z’(j"eﬁ)'ért“e‘a’lﬁ?ﬁ’flé QTRERIPXig; 28Nt SNSARA ABY A26H Bt My o

chel at | 093 85afo i G SRRELS U230t BROIANSK bR 30hhe FARY, B L e

antibodies to t col nm, or by batc ng techniques,

i ncubat i ngrolifetti@chinlie andintag duciongdegenhibitue Rlisioy SnGhidnaacyowlidnegxpesddit i on
such as a sodi um pot assi um phthal ate-sol ution,  and the CQ%S ant agoni st s.
In any evBieto.pkaemiplay cYREpERISrvdesOw gre nef eied WI%&’@PP igeerpaioxins,
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oxi di si ngw%!g\é’nfc?hfgwehéwtgf@ama AhPPHEHSY Pregerredior gpain K sl nvatiopke, or

an enzy et ShethAae B <490 1Bad ACLIBRHO LA Cor PhEATE IR and

gl ucose. wever, Tor pur poses rese I nvent e 1 ndirect

| abel i ng alppinaecChalignaparctilc ahdiimay o edfsecined. witlatlen CH23edmigonsstst disclbeddat or s
and chel ator, conjugates are kpown in the art. For instance, U S. Patent
No. 4, 831hareiy igpithiiberuivievdpy be PEIe S8R ubst i t ut ed

di et hyl enetri ap i Is el at es,- angd .p I De-eon] n

cont ai ni ng.  holSARe WERESE IR0 pENR R aP G PLoh MBIt HEET wit

5, 099, 069theby Rbfped Aavd beBbuRdOsucedasfiBy 1@ Jléstedyd cdisliddsolid ltuaforCansel ad so
relate to pol ysubstituted DTPA chel ates. These patents are ingorpgrated
her ei n i nbfRPmagiukeatas in epigel medelppinddn seme gassatt BreanseTae radiprgicldey s are
et hyl enedj anj 4 bG. A6 ' - b al i AC acid
( DPBT/ N 16@,'5‘%f]%q‘i[cgfgfxgg%@e@ggggg gﬁ%{%) caulls ThiMbRGRhd Bl FPRRIAFPANA

1,4, 8, 11- lcedingadatedlt deudie.c e dsotbp8s hided e pa@tuet itherapuuitid, conjugates typically
1-oxa-4,7,12, 15-tetraazahept adecane-4, 7, 12, 15-tetraaceti c_acid, or the

li ke. O hiodugediiphenesiy oc e Paedicles withiaveg shepraty lengthe Syeh mdiewiwlided, nay
g?si lhg B?‘é@i&%ﬁs{mﬂ \%é ﬁ‘?‘?/ %%g a%gf-nl c!lgs% p%‘&llmslgrp f()a}'nqua%rp?e 1%0%@3&&’ cé’i’isttgivr»;'hi&? the> COPE
conjugate has attached or has entered. They have little or no effect on non-localized cells.
Radionuclides are essentially non-immusnogenic.
With respect to the use of radiolabeled conjugates in conjunction with the present
invention, the CD23 antagonists may be directly labeled (such as through iodination) or
may be labeled indirectly through the nse of a chelating agent. As used herein, the phrases
"indirect labeling" and "indirect labeling approach” both mean that a chelating agent is
covalently attached to an antibody and at least one radionuclide is associated with the
chelating agent. Particularly preferred chelating agents are bifunctional chelating agents
and comprise, for example, 1-isothiocycmatobenzyl-3-methyldiothelene
triaminepentaacetic acid ("MX-DTPA™) and cyclohexyl diethylenetriamine pentaacetic
- acid ("CHX-DTPA") derivatives. Particularly preferred radionuclides for indirect labeling

. i)
include !''In and Y. _
L
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exanpl e, f3hd;, IEE)e"i‘mg\’@ﬁi hﬂ&%&@%%%ﬁ% HShd ai'toz{ndtaaﬁé}ﬁ&ﬁgrly Preferred

i mmunot her apy: Reclini cal ~useful ness of 111 can imted by

sever al f@@icﬁmhdmcdﬂmteaglabeh@is taly cqphajesitle attabiaddf vihiti@sine desidiicg €M%3 on of
i odi nated anti body both in the blood and at, tunpr_sites; and em ssion

char act er argggandsty aceprding 4p dhe ARFRHOR sMaYoRe My veghi feh exaiAPlBe Wl BELRRRAYE f or
| ocal i Zed 0%‘?1%% 03'%?{?19:3 r¥1' ?c'ﬂdé Qn(%gt:l lcw éﬂpgpg gt‘é Y efkn af S&H&ﬁrﬂyﬁéc}%}ﬁh ating

agents, He oppo unl ating groups“to proteins
has incr e&ﬂ&ﬁ;ﬂiﬂ@T@ﬁﬂﬁriﬂddndu‘tm%zwtrﬁaﬁd(b)hdhziag@,Ltlfm,r such a.dlaompeﬂomﬂes‘f: ghchseas
"In and 90Y. 90Y provides several benefits for utilization

r adi oi mmﬁ‘éﬂ%r%ﬁﬁle@'t“%seabh’l“ic&‘a”t o BUBO%S ofdhe PREFPL VPRt tasy inditses ong
Iego;gguﬁ giagléitl@y\éé’ﬁ%er%ﬁlﬁﬁwéﬁ%&n by tunmor and, unlike e.g., 1311, 90Y
Patents relating to chelators and chelator conjugates are known in the art. For
instance, U.S. Patent No. 4,831,175 of Gansow is directed to polysubstituted
diethylenetriaminepentaacetic acid chelates and protein conjugates containing the same,
aﬁd 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 m‘?tal
chelators are ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid
(DPTA), 1,4.8,11-tetraazatetradecane, 1.4,8,11-tctraazatetradecane-1,4,8,11-tetraacetic
acid, 1-oxa-4,7,12,15-tetraazaheptadecane-4,7,12,15-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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singl e treatnent dosages 2 er apeuti cal effective anounts) of 90Y-
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e. treat,ment

ferably b 0 Ef f ect !
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aut ol ogousf hadienuvhide cw tarpenspbgnieat Borell Gfmpi®ira- hmhml stbsantHob@dclesoth%mge
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and | ess DURBEIORHSHERSBOTHCREY PHICOHTIETOHT i PRd HFRERS Snk1pet

owing to EH%%A@’&%‘& : al&d BeCbEnatidifgn b@hdr thihfy Vi S-a-vis nurine anti bod| es an
effective single treat ment non-nmarrow ablative dosages of iodine-131

| abel ed chi mer ftoviindisoolmdagpsecisetytaf, nmmdosialmmthbhmteaﬂunartwm%c a3ng ,

f bl | h b 30.pC . | i f
o bl chob i ces TR ot 0B LORRLER G RIS i
clinical ﬁﬁftﬁ%ése%%ﬂ%ﬁd RREToRfREGh M blhehdthd 285 ﬁ:aﬁ% lt%ﬁﬁhcm%&@teqlt@bel S

are known"i1 h the art and have been used for sSimlar purposes till Other
radi oi sot oyfiersna@r & tisededtoetyi nisglosg. zadio}abdxdmmr@euadohc)tm@ntas fmaduagnesitcopes

which are_ coppatible with the sco e.of the instant, ven,t, on cl but
are not ||¥RAEHE tﬁbtmi‘%slber} I?Efﬁi‘mm?, HionsedherReyfic a5y W?Brf ﬂﬁ&l “gafﬁr 87Sr
1131n, 2, W/

2108 47ob R R PR Hbgutiol BeedtTRcEORR 11 dbont ORI SATE 1

this . resgdely arﬂrphmtergcanmmhcamdddnmtzdale rbtitity;s aal ehalinagimgpdata bilqegwa"fﬂlyl n the

i nstant invention, : ew of the. inst di scl os
subni ttedptemlv%ﬁésw?qq% Yrta'e%l %*PtbO%mSH'bUP%a% O e iR 5

radi onucl jgesiigy (fdb%%pj]{dbgh)ﬁl ?Mcatﬁheaﬂq&e&&%t i€ qu‘HP W48 San@f hds' BadeARA! imaphdghout

undue experi nentat| on s end, additional radionuclides which have
al ready &ffeienug echnpared vithilower dlhsag mothi <1ptunmb imﬂmxglmmtm thre@®Tax daBK,

2 var i ot st WARPON P TIEtr Spor i ERAmBsboT. o Mie, Med. 361 338 (I08) 1
and Carraguillo ef al., J. Nuc. Med. 26: 67 (1985).

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, Pllisa
well known radionuclide used for targeted immunotherapy. However, the clinical
usefulness of 1 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 (e.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 Y. ™Y provides several benefits for wilization in
radioimmunotherapeutic applications: the 64 hour half-life of %Y is long enough to allow

antibody accumulation by tumor and, unlike e.g., B, VY is a pure beta emitter of high
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targeted i nmunot herapy Peirersz et al. Imunol. Cell Biol. 65: 111-125
(1987). These radionucli des i nclude 188Re and '"Re as wel | 2&dul§ 290% and
67Cu to a xtent. 27 29 July 2005 WD 02/060 02/ 02620
Pat ent No“j(g%gwg% provi des addi ti onal data regarding s%@ﬁ"ﬁ%@g sot opes
and is incorporated herein by reference. In addition to radionuclides, the

CD23 ant agoni sts of the present invention may be conjugated to, or

associ at echengyt With a0 Ycanepadling gamiefadittidi il inglecal, witspangeinsid ¢fe109,
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biotin such as the biotin N hydroxysuccinimde ester. Simlarly, conjugates
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preferably fluorescei chineric
(i.e. | DE@EpbdBRLDB mtagonmsemhmfmnmbhm:ecabmﬁatntlefocwtm 0K, anad pedfaatles and

nmetal chelates are prepared in an anal ggous manner. As previously alluded
to, conpal?qlw@ ey 1k abray Aormbrli delegiipe 6%1?9“‘3%%1‘3&’56‘61 UREPW; $Plativie term
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into the nore active parent form Prodrugs conpatif e with the invention
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cont ai ni ng prodrugs am cont’al ni prodrugs, op
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phenyl acet am de-cont ai ni ng prodrugs, 5-fluorocytosine and other
5-f | uor oudiicalabias pal dite yis-4-Histmeine s @‘B?ﬁf an @Efactt‘@ singde fFsatneakrnyBaEY Yot oxi ¢
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chenot heraﬂ@bbummg@ﬂtmo&q&ﬁfadb@dlea@w@ abdh 80OREC:. o[rmagﬂig drhmzdfoiic‘d @std CD23
antagoni st;s are used in a conjugated or unconjugated form it wll be
appr eci at edn {absk age rRicety ’&éﬁ/@ﬂlﬁa teMGihe present invention is the ability

to use Lhese aghiibadies deh oVl oSH BRLERRACHRILLE Bhfed SEACSH 3bh Yo ARG VhO

are undergoi ng, ave er gone, d unc erdpi es such as radi
or chenothdiohbyls dré 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, 1231 1251
32p 106, 90y, Cu, 7Br, $1Rb, V'K, V'S, P, 177Cs, 12 Cs, 21, ¥Hg, 2°Pb, 2°Bi, 7L,
W6Re 212pp, 2125 47gc 1SR 1Wpg 19 BRRe 19Au 25A¢, At and 2°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 submitted that one skilled in the art could
readily determine which radionuclides are compatible with a selected course of treatment
without undue experimentation. To this end, additional radionuclides which have already
been used in clinical diagnosis include 1257 183y 991¢, YK, Fe, 67'Gra, 8Ga, as well as '''n.
Antibodies have also been labeled with a variety of radionuclides for potential use in
targeted immunotherapy Peirersz et al. /mmunol. Cell Biol. 65: 111-125 (1987). These

radionuclides include '88Re and "®Re as well as "Au and Cu to a lesser extent. U.S.



this regard, the unique delivery profile of the CD23 antagoni sts nmake them
very effective for the admnistration of radiol abel ed conj pgatigsot®

nyel osuppressed cancer patients. As such, the CD23 antagonists are useful
in a conj YRAMEYIH unconjugated formin patients that havdCTAg0282639 y 2005
WO 02/ 060484 PCT/ US02/ 02620 previously undergone adjunct therapies such as
external beamradiation. or chenotherapy. In other preferred enbodi nents,
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coext ensi &B{TJL‘Si‘)tﬁ%qu e §m‘°c‘b°nc6‘f‘ﬂhl°§i%§ 'eﬂcomgﬁ'ﬂgg)ané’ ué'L%dr’t‘iWr‘?FE?? atvi'lg'h or
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vari ous conponastmevidustyhalhudedry, cempitivds epetosine maygiomgpnise awyodogg. t Astusetl t o

enhance the overall effectivepess of the treatpent. [For example, .
chenot her E‘B’E’Ht e tegRnPRd| ral%bsefoa% RISAISPePlo e vAHYE 59%?@? Pﬁ%ﬂ“‘l’%ﬁ‘&ﬂw
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of the present 1nvention. nversely, cytotoxin associ at
ant agoni stapabloulfdbdig: adtyrmiisdlyr edvated vavemautst yintootht onerd dotrve paromtr forny.
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prodrugs, f-lactam-containing prodrugs, optionally substituted phenoxyacetamide-containing
predrugs 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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di scern effective conbi ned therapeutic regi nens w thout undue
experinentation based on the selected adjunct therapy and b&guyeesshi ngs of
the instant specification. In this regard it will be appreciated that the
conbi nat i P B8 cD23 antagonists (with or without cyt SEEUSAO%AY a
chenot herapeutic agent nmay be adm nistered in any order 29 29 July 2005
WO 02/ 060484 PCT/ US02/02620 and within any time frame that provides a
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any chenot herapeutic agent or treatnment. In still other preferred
enmbodi nenmystt he @mBsized Ao ninsobeniembodimentsntorivgatadednd winedrijwgaed €D23 or |

week of any chenot herapeytic agent or trea nt. 1n yet. ot her di ments
the D23 MReRGR sy BF Rtiie B8 Shablf higR; copler; BugBl R o SRROG
the sel egt@ enﬁi&eég%hbeﬂﬁﬁﬁdht ERbRERBHs Qhe I3 ARAPonistst mwd b ddeihibRredP®
appreciated that the two agents or treatnents nay be admi nistered to the
pat i Ient V\Ii)ftﬁﬁflfﬁ havisgmmnal@r amwseénaatﬂomw'ers‘(ahf/ﬁr tOSmaﬁsntaltﬂtqt aawreyr:qt, and

si mul t aneous : r.eover n_accordance with. resent invention a
yel 05 pp e ST AEI B Qi HFroDs DAY L BTG 2R raemERHART | ng
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are several blood count paranmeters conventionally used as clinical
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nyel osuprBSBEBe Wb a8t e inebherBieR sl s CRINBTRRL B el E Y (e or
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result of various biochenical” disorders or diseases or, nore |ikely, as
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led in the I ap reciate that patients oF h ve undetiig ne

TR e A T T R R e R
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 extermal beant 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 administered in any order
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More specifically conjugated or unconjugated CD23 antagonists of the
present invention may be used to effectively treat patientsghaypog ANCs

| ower tha bout 2000/ mMmB or platelet counts |ower than about 150, 000/
mB. Mor e%&%’f’@?%ly the CD23 antagonists of the present PCAEAI%SH may he
used to treat patients having ANCs of |ess than about 1500/ mm8, |ess than
about . 1000/ mMmB or even nore preferably | ess than about 500/ mm8. 30 29

Jul'y 2005 andQifle/ Q80484 fikfal Ithﬁ%ﬁ@&&@ theﬁ%a@?ltlcalﬁén&ﬁt fohe GhBS antag RNkt s of

the present invention nmay be used to treat patients having a platelet
count of keswthdraneutib gygent7e WP InBptafessy Miaprbea bdminigered 0/ amB ouder evren

| ess than about, 10, 000/ mB., I.n a r neral .sen t hose skilled.in the
art il BT M P bad et e CRA AP GORRH Bine piesel) an el
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above, many nyel osuppressed patients have undéergone courses of treatnent
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selectively irradiating the site of the disease. In any event, the
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or agents (e.g. to rovide a conbined therapeutic reginen) that

el i m nat eg¢atmentudestill iotier prefgredrengmdimapitsthe K2 3gmeagohisef witidspadagnisisredel | s
in vivo. As used,hgrein the terns "chenot herapeutic ent" or

" chemot hePRBBLTH ds 2+ 0% hay Pk REY PhEmORERRALEACEHE Pr SBERID It ¥hat i s
adm ni st egRehdifents HRAEDES aRb LA wilDBe dRMiderQf WiteAR, as i ¢ 79l dags bh el VO.

In particular, chenotherapeuiic agents conpatible with the present

i nvent i onsakestgdr ¢hemothetapertticr aggint o redtthenth eltrovill gl el appeayeaedsthat theriwes

smal | nol ecu] es and nore recent.ly. devel oped. bi ol.agi cs such, as anti bodi es,
oyt oki nos el SERTe TG o iefed 6 W len! VUBg e e GhbE R BT RSyt he

grow h of (imdbggﬁ&q]vsﬁ;ﬁ{]ﬂaﬁeoua@?_ti cularly preferred chenotherapeutic agents
that are conpatible for use with the disclosed CD23 antagonists include

comer ci al |y aMardoabi & aabidbuati wih therpeeseridnvantivn pronyelGoppreised palicahshagiens
such 2 R4 RIEN i ZEvalinlenhne FSLCSRELL, tYOPRERLOS(ELEN
ant i bodi egypiRefd Gl Mer€ lakdk&Rlal b SoulB\parameters conventionally used as clinical
indicators of myelosuppresion and one can easily measure the extent to which
myelosuppresion is occurring in a patient. Examples of art accepted myelosuppression
measurements are the Absolute Neutrophil Count (ANC) or platelet count.  Such
myeiosuppressioﬁ 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’.
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be used in conbination with CD23 antagonists. For exanple, IDEC | 14 and

| DEC-131 ([ DEC Pharnmaceuticals, San Diego CA) directed to pheupZo@mti gen
and WOngﬁé%%zgs respectively, may be used with the discl osed ant agoni sts
to treat s “neopl asns. In this regard Lym| (PeregfGi/US02/02620
Phannaceuticals, Tustin CA) and Erbitux(err) (Intlone Pharmaceuticals,
Canbridge MA) are al so conpatible with the instant invention. O her

bi ol ogi ¢ shﬁﬂ@tybme@mtaneagaﬁg%ﬁth%g@&eﬂm@eﬁ@éﬂ%ﬁybé Bscld 16 trist @adentHaviis such
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institute) and 5E10 (University of lowa). Rituxan is the first approved
nonoc| onafhesnass B dleplatiasy an gxgernatuadiation spwpmis fe-leed! irradjaion efra vjadieeancy. SFotPat ent

Nos. 5,843,439: 5,776,456 an , 136, 137 each . of which i s, [.per at.ed
ner ei by PPl 3o P o s, E8forbibl, REGD pre ity PofL B0 R 1
chi mer i ¢, nalamGDARrEBINSILORR inaibiiRoe sird SR dwtise N dry @xent he dRBIbII or y
and reportedly sensitizes certain | ynphoma cell lines for apoptosis by
chenot her apegemists magebr vse to eat heoplaphe digordens dnlpatientsi exbibinigymyslosiBpreas e
conpl ement, taﬂes sﬁon FeR binding, and can effectively kill human

| ynmphocyt ST Po 9% both conpl enent dependent (CDC) and

ant i body- depengefl bk appetians a® tHeRahd3 fltagodtsts &3 tROThsBR¢ indeioA 4oy
(1994)). Those skilled in e art will appreciate that any anti body
direct ed bousdrnmmenposim erseodizitied voih dny mhemothodptuticaggniaon dzgeiade.guioh as

CD20, CD22, .B7 or .C4 .S _compatib ith the instant invention,and may
e used | Ro¥iSRn AR eieRetErgeiet Pl Bl Jotiemamtibly & bR iona,
chenot her 3R LEn@PERLS cotRehUlvol TAS BRJINBRIANE tbifkerhiANhbRpdukECagedl ki ati ng
agents such as thiotepa and cycl osphospham de (CYTOXANT");" al kyl ~sul f onat es
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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, ctc. that are used to reduce or retard the growth of malignant
cells. Particularly preferred chemotherapeutic agents that are compatible for use with the
disclosed CD23 antagonists include commercially available antibodies directed to tumor
associated antigens such as Rituxan®, Zevalin", Herceptin®, Lymphocide®, Campath®, etc.
In additional preferred embodiments. antineoplastic antibodies undergoing clinical trials may
be used in combination with CD23 antagonists. For example, IDEC-114 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 {reat selected neoplasms. In this
regard Lvm-1 (Peregrin  Phammaceuticals, Tustin CA) and E:biluxm {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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(VP-16); BYesE®AVHSS cdthpa@BGlith e instnt A%aRtdnORE mayl BaGlsbd inl dSbinktibR Al bi ne;
navel bi ne; novantrone; 'teniposide; daunonycin;

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, carboguone,
meturedopa, and uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine,  trietylenephosphoramide,  triethylenethiophosphacramide  and
trimethylolomelamime nitrogen mustards such as chiorambucil, chlomaphazine,
cholophosphamide, estramustine, ifosfamide, mechlorethamine, mechiorethamine oxide
hydrochloride, melphalan, novembichin, phenesterine, prednimustine. trofosfamide, uracil
mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine,
ranimustine; antibiotics such as aclacinontysins, actinomycin, authramycin, azaserine,

bleomycins, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin,
1
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am nopterin; xeloda; ibandronate; CPT11l; topoisonerase inhibitor RFS 2000;
di fl uoronet hyl om thine (DMFO); retinoic acid; esperarnicins29gapeons abi ne;
and pharpgpceutically acceptable salts, acids or derivatives of any of the
above. Al %?ﬁ”&i"ﬁ’aed in this definition are anti-hor rronall)%gggﬁ%’@6¥%at act
to regulate or inhibit hornmone action on tunors such as anti-estrogens

i ncludi ng for exanple tanoxifen, raloxifene, aromatase inhibiting

4(5) - i m dazemesycifs, hyddetnoyivamo X digrubican X i deestebicik e 0k ifaeh 8 oxoll ¥hdrikdiBie,
onapristone, and torenifene (Fareston); and antiandrogens_ such as .

f1 ut am dedoxgryhigipngriwbicirg 3sqrabigig) jdapdnen, mescelngsoy suiopTinSsYFelispic

bi cal utam de, | 1 dey. -0J0S 1.0 and.. C i.cally -abl e
sal 1. acrds apEBhRh R BRRIR0 S Bb b in S BUALIR, Blorn ¥ oREGARLR |
chenot her @geniblcin, I egeMBIgIN| segiBidche absRidgt ubasmef, dingaitin, Therubiant - dr ug
conbi nati on  MOPP (nechl| et ham ne (nitrogen nustard), vincristine (Oncovin),
pr ocar baziftiematgbelpeewsh somefotrexaigang Seflsaserpngb(Srix faligtacidpnolgevesgach 38pes of
| ynphoma G [ 2. preferred ' - resent d Lon. In
VOpP. 1 osi SSREEaRR i e MBIR] oABRRAT il Bl SESCH AONEENLR T
and dacar®awrdaglopulhd, VERnighhqr didbgienlne; prrintidiast imatogs praharasazndiabiasd
predni sone), CABS (| onustine, doxorubicin, bleonycin and . streptqzotocin),
MOPP pl usazagiitine)mppaysidine. apmofure epaiabing; fidegpyandipei dpxafiiding sppaidbinge) or

BCVPP (c 4 nec ey ( ' ' 'ggﬁlg fe e

pr edni soﬁ@%@tg%i %éﬁ%%ﬁg‘%‘gﬁ%}%gg‘ﬂ“ﬁﬁgﬁ%@% P fee)ég%g{rﬁ? %%I:tfn E%’ggﬂ)\mor{ladl er.
Mal i gnant mepijiofdRadiolidlondARR-afivnds REtNGS BhibmgitethiviERNALofi=d) iGlddane;
1774-1788 éKurt_ J. Issel bacher e/ al., eds., 13th ed. 1994) and V. T.

DeVi t a etfolit . aqd goplpnighey sush peffedinie asidgjaceglatons; epldpphosphanyde hogidegosi ng
and scheduyl. ng....These therapj ca d ge al -as.
needed foaﬁllgo%‘é?lﬁ%u%grd ; pz‘a31 %e%?l?’ i ﬁeggﬁbﬁﬁatqq%ﬁn%f h%%i %12&&‘523%%)? %Iélggﬁ sts
as descrddpedolpeei dazifddt; efoaithinegi digimidnnadceares ¢6ghéid; igalliuhe weatext of

t he present invention include use of single alkylating agents such as

cycl ophosipdsmiviiesan derdinpsr lonisiaaiine; BiogwBAdIeH IPi@HEBIrege HNORi§arayip nitracrine;

(cycl ophospham.de, .vincri stine. and i-song) . G . an uhi cin),
Y orp (R Bbio S Py Cpte BRI RE R R Frdigae

CAP- BOP (JHCP. phrdsamy: OGiiofiadmt NepROgtrvh@ony CittuazsmiBAGER; ( GHERwphets 2,

met hot rexate, bl eomycin and |eucovorin), ProMACE-MOPP (prednisaone,

net hot r exatle;tigdgorighdaminecyrethamnhyagesig decarbagingpmanrpanushpe; | naiBosiobn pl us

standard 1%5&01; Ff)ri]ch%‘o Em(,y éa%ﬁ%é;p&%gi%ﬁgg%‘Ara—C”); cyclophosphamide; thiotepa;
taxoids, e.g. paclitaxel (TAXOL®, Bristol-Myers Squibb Oncelogy, Princeton, NJ) and

doxetaxel (Taxotere, Rhone-Poulenc Rorer. Antony, France); chlorambucil; gemeitabine;
6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and
carboplatin; vinblastine; platinum; etoposide (VP-16); ifosfamide; mitomycin C;
mitoxantrone; vincristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin;
aminopterin; xeloda; ibandronate; CPT11; topoisomerase inhibitor RFS 2000;
diﬂuorornethylonﬁﬂﬁne (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, raloxifene, aromatase
inhibiting  4(5)-imidazoles, 4-hydroxytamoxifen. trioxifene, keoxifene, LY117018,

onapristone, and toremifene (Fareston); and antiandrogens such as flutamide, nilutamide,
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doxor ubi ci n. cycl ophospham de, etoposide, cytarabine, bleonycin,
vincristine, nethotrexate and |eucovorin) and MACOP-B (neth®ilezadse,
doxor ubi cj phospham de, vincristine, fixed dose pr I e

bl eonyci nwabn(gg%g{?govori n). Those skilled in the art wll r"?ﬂsﬁc@ﬁ"&%" abl e
to determ ne standard dosages and scheduling for each of these regi nens.
CHOP has al so been conbined with bl eonycin, nethotrexate, procarbazine,
ni trogen biugt@amide, dstposlidee andirgakirelis i e pacmadeopaly deceftitie rsale rgeak i il e
chenot her apeuti c agents include, but are not limted to,

2- chl or od&sRyHESREANHRE thorborp) | 2' - deoxycof ormycin and fl udar abi ne. 34 29

)
July 2005 WO ) . 0 i ent I | i - and
hi gh-grade NI -eﬁ{l’gﬁﬂ,ﬁ?%&ﬁﬂé% a(?:lé?g%a?'{e:sn? fsg(ﬁ‘t' ﬁ%gr&l%#aggggggfga g’agigl%
t her apy i futdrg. cohtivtige MOPPapieeRlcthapiirey (nilfoggs Hustdid as/imyisthed (@ncovin),
ar abi nosi de, cisplatin, etoposide and ifosfamde given alone or in
combi nat | FRCArPazieAndTEdNISORE) BoFhe slbalive i tgwings vagiops Hnss b bprrbomacand
di sorders . | Ovd S : 1.f asf am.de,
et hot r exrarseg SR BRbApRICor e bR, T ORI RTAROS
and et opoAB¥®) (e PHAFaIemabRbIRasioNenblhstipb 6d slecalytziteal ey PRAdhloragueail,i n) ,
ESHAP (et gposi de. net hyl predj sol gne, 1-1D Cf/t arabi ne, cjsplatin),. CEPP(B)
(cycl opho¥phatngeprogarbipans e pigdmsonch {h B2 (logmens, donerubicw. leoshgw and and
CAMP (Il o LRe,.. m K.ane, t } r i L t.h wel |
known dosgln;\égzolrzgtt&élgwan sévlillge?;dgilge‘gg ’ %(2?%2@3%%? ﬁ%gpr%tg ng?’a%gu i %ﬁ a%lgnt to
be used ivinklagrenaki BOVIRPT (tahiiastiGE)? dycleptosghamidd, sviabladtine, ipashrbaking nandnt i on
may vary by subject or rmay be admi nistered accord;mf) what is known in

Lhe art” ENOOE) CxANPINONS EAn oAl CHARAIG 6. Ereoainan s bAseMpNAQET. d1aligatla, |
GOODVAN S, TH E - 1287
((Joel “%F\@lryfydn metkﬁxa@%eﬁﬁ??;'@ﬁ%?@ﬁg %E&gﬁgﬁ\@mwﬁ%m%% ggf)%r g’s sive

agent" aslssitedhdier &, rdé o3 adi, 1omn ahd&T ApPevif ard. (1097 pakisharteendehdtedact to

suppress or mask the i mune system of the manmmal being treated herein.
Thi s woul eteticfos siandard stosing eaidt sshedudingprbgse thprapias rran peodngd tunshanged, or

downr eqgul, o) .eS | L gen. e J . 106 t ’XFQ
anti gens. eéjn{‘pﬁ %eZechfﬁcgru%hﬁ%&Ieﬂﬁ gaﬂlﬁql?fcllnu%’g&g‘?azlﬁlg%}]gﬂ 5ryﬂ%%ﬁ%’s Pt uted
pyri m di nkscrited@elinS. Pat. No. 4,665.077, the disclosure of whichis

i ncorporated herein by reference), azathioprine; cyclophospham de;
br onocr ypt i ne: Adrhitienabregingns deh ave ugeful inrlhg crataxtief thaaresent inveRion inglufisse

antigens, . d ibed i.n. . 0 oant =1 dl. i

ant | boa <2 el TRPALFRONE sy ofonchiaylacid g by @b cortid B,

such as gisUCVR QiytliopRsprarpide svin@istine ai) gedvisaeg 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,
ctoposide 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, bleomyein 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
arébinoside and etoposide. Other compatible chemotherapeutic agents include, but are not

limited to, 2-chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin and fludarabine.



met hyl pr edni sol one, and dexamnet hasone; cytoki ne or cytokine receptor
antagoni sts including anti-interferon antibodies, anti-tunpg pegiessi s
factor-a antibodi es, anti-tunor necrosis factor-(3 ant i bodi es,

anti - i nt ePYQPANAI8 anti bodi es and anti-1L-2 receptor anti B&d{442/02620
anti-LFA-1 antibodies, including anti-CD] la and anti-CD18 anti bodi es;
anti-L3T4 antibodies; heterol ogous anti-I|ynphocyte globulin; pan-T

anti bodies, preg ﬁ@nté’wﬁmﬁt (&30 an@Bilh-ofFENERA 1R kil ROSHhRS s reabsite] &
pepti de cont ai n‘if’ O PA 3 B md g “dondi B 0w R publ 1 shed 7/ 26/ 90) .

st r ept ol ardapee, ﬂ%ﬂ%g@Sthempy eptmmrraSeivagaNﬁmmpld:ebl\wmﬁlpmndmg@ sugtoss ; cvRIKERG6;
RS- 61443; deoxy erg alin amycin. T-cell recept.or h al.. US.
Pat. 35 605§ tmmw&%@%@%@ﬁe@w% mmﬁ‘g%a 011413755%’86% cel |

recept or f C 14
90/ 11294 of SRS ;é k Sﬁsu@ge“%&f%ﬁmé(di%g% e hllods 1‘@%&%3)% et |

recept or INKPi 60 difesarnide, 3ddhdte)te s axh mOﬂiﬂeDBDHmémﬁwhgﬁg;yﬂmfmmdc,

agent" as uaed hereip refe ég{f@) ‘?pijt nce tha é‘e‘lli nhi b ep!en s the
functi on BEUCEPAE anFOPOLliis e Cergdt ’86?1"%11“ Q€. Cy SR ended
to incl UEIQHA@d' Q@tﬁ{)d’s‘fcﬁ: '81%@19 d;sfamgvtr}gﬁapeﬁaﬂa&n@ger&s@m Ed cepp(s) such

as smal|l nolecul e oxl hs or e ymatical 'y act1ve toxins of bacterial’,
fungal , pleacibplmsplamidel copogda, pmcmbmwt®lsmhemubfbleom@lmem @Wkl ne"
is ageneélc termfor proteins.rele g one celhl ‘QE ul at | on whi ch, act
on anot heHOREFHNeJBIPYINEPRG FYY al&'rneﬁ’é Prﬁ ‘H?%‘e ) gach wihe ‘“élw}%‘-i s are

| ynphoki ng$ed im0 QHie%ﬁmnm}rEﬁq@fﬂkxtapaﬂﬁ lagf® ky RERlel G ciRBRRIASYiH M6 lcystsd

anong the cytokines are growh mone-such as human growth hor none,
N- net hi onmmgma;mtghcommhm 1hmnmln ejay aay biysubjee og nayitbh aHwoiisered amrdamgm oi d

hor none; r.oxi ne; sul i roin n r Xi n; rel axj oprotein
hor nones g’gét‘\” ré""f’b‘lnl e fih 3 ILeen) Hffgbﬁf?ﬁﬁ)ﬁtw 21’ TP fcs’?g‘%ﬁ i ng
hor mone ( (-Egb%MAﬁr&j dl!%z@\l g PQAW%&%IC(AE@AS]W%E%APIU A% 30189 ({Toel
fibroblast growmh factor; prolactin; placental |actogen; tunor necrosis

factor-a @nHardRian emalllmm & edril?Bﬁ)) t| ng substance; nouse
gonadot r opi n- assom ated peptide; .inhibin; ac; | Vi n; cuI ﬂr endo | al

growt h fact or; iRy [ IRMUWIRSDRISSTY agenh hepey &5 OB T such
as NGE- 133111)91 R@ %}_ﬁ%ﬁ o R %QBPE]&SE HRNR A %}&eﬂr(ﬂ%@ n‘ieﬁ’ﬁhﬁrb%l tg:a‘f’éd such
as TG--a rac

Insulfin-11ke growth or-1 and -[I; ropoi etin
(EPO; oslntgﬂnnﬂihls twou]ad frmbitdersmbstaricns daf erpprss sylolmnasprcndmmﬁ eiowme(galate) or

T oD el B L3 LB RS STy BHE 38 e s
gr anul ocyf e amino- 6-aryl-5-substituted pyrimidines (see 1).S. Pat. No. 4,665,077, the disclosure
of which is incorporated herein by reference), azathioprine; cyclophosphamide;
bromocryptine; danazol; dapsone: glutaraldehyde (which masks the MHC antigens, as
described in U.S. Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cyclosporin A; steroids such as glucocorticosteroids, eg, prednisone,
methylprednisolone, and dexamethasone; cytokine or cytokine receptor antagonists including
anti-interferon antibodies, anti-tamor necrosis factor-o antibodies, anti-tumor necrosis
factor-p antibodies, anti-interleukin-2 antibodies and anti-IL-2 receptor antibodies;
anti-LFA-1 antibodies, including anti-CD] la and anti-CDI8 antibodies; anti-L3T4
antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or
anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain (WO
00/08187 published 7/26/90), strepiolanase; TGF-B; streptodornase; RNA or DNA from the
host; FK506; RS-61443; deoxyépergualin; rapamycin; T-cell receptor {Cohen ef ¢l., U.S. Pat.
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(GCSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g. IL-4, 11 -5,
lL-6, IL-7, IL-8 IL9, IL-1 1, 1L-12, IL; | S; a tunor neggdslyLodmct or

such asTNE: F-(3; and other polypeptide factors including LIF and
kit |i gan?"?ﬂ%’%ﬂgmm used herein, the term cytokine incl uﬁgg“ﬁ”%f’@iz?ls from

natural sources or fromreconbinant cell culture and biologically active
equi valents of the .native sequence cytokines. The term "prodrug" as used

in this app.isqan790; TekRrscep@r fa@h@CBier oF /] Sticat DYE 4501482 (Bf91% WO
phar maceutical |y active substance that is |less cytotoxic to tunor cells

conpar ed P8/10R¥; Ipeevet Marurg 3Hd 483 @apAblaad oVOLBI/AYL 38xzandal’i esdll repeptor

activated _of CONVE WA oI e active parent form See, e.g.,

WI! man, " ﬁg%t(’f(raheélff%E@g}ldgg%hdggr‘lrgﬁ%erapy" Bi ochem cal -Society 36 29 July
2005 WO 02/ 06G$H84eRCTE)USI0RiIC 0RO as Tisad hofid &fers 3 sitRtansk! AraB $ahibifslei h
Meeting Bel fast (1986) and Stella et al., "Prodrugs: A Chem cal Approach

t o Tar get ®eveRts ghebimcien of celiyi andier sauses destmetion, ef gellsdhe teandis istended to
(ed.), pp;.24-267, Humana Press (1985). The prodrugs of this invention
(o e itk G Gac ¥ TRAGE SRRotesBRlic RRRACTHER Bl hlikfial MIRLAC

t hi ophos plaiss i @RkyRhdlcaIly REOEHMES of badiifaBifgngan T'j)laé\i: & gl osidinU @Sfragments
pepti de-contai ni ng prodrugs, D-am no acid-nodified prodrugs, glycosylated
pr odr ugs, flgrgodict am cont ai ni ng prodrugs, optionally substituted

phenoxyacet am de- cont al ni ng..pr odr r_eptionally s titut .
phenyl acet ar ni s g%jr]\]t gélyﬁllk}{% ]?)?§8l?%%$t8n%? f|%§ﬁg@’éj¥‘8%“.%§§> aha Cgl? Il?g?m_atmn
5- f 1 uor oukihghihngciPEP ahskEEr vdll @F igeReMdarc BRYRIIre dEXdMsles b QudDERORIGEY ke
cytotoxic free drug. Exanples of cytotoxic drugs that can be derivatized

into a phterhelintsr mopefiness enil ntradifienal mpdypepivde haonangs, Instudedramons: the ni t ed
to, those not her a tic a t s .,described above. " one" | snal |
vesi oo conEREEAE B SRR Phirbord JHALR SRR ol (RS M npeB R R e

sur f act anhomkting Narldshov§RS gidbwihAorfled; parathyRfid Bolidng; s ihe 2Bsiiing protisadani st s

di scl osed herein and, optionally, a chenotherapeutic agent) to a nmamal .

The conporddarin pordayen; glignpodeir hormorssnavwshiag Bilickn gamulaing hoiniang efFSH),
formation, si.m).ar. t.o the |ipi rr enent of  bi i,cal . menbr.apes. As
or evi oust EPEeliEbele o iR oR JAEH e Rmode AL AT i R BRr:

I mrunor eagbiokfist LFRAREBSY; Qroh&fL ERAAL Jactdpahe fimdraecRRisafARoRbS kgl €g8: i n a
pharmaceutically effective  anount for the i'n vivo treatnent of manmalian
mal i gnancimederidnrinhibitingr sdatatce: i mhouse | gonbdotropjypaseadiaied geptidas inthkingiasiivios ed

AR ETIIN S G I RN S IR R R
conposi ti QR 4k NGF-13; platelet-growth factor; transforming growth factors (TGFs) such as TGF-at
 and TGF-B; insulin-like growth factor-1 and -II; erythropoietin (EPQ); osteoinductive factors;
interferons such as interferon-a, -B. and ~y; colony stimulating factors (CSFs) such as
macrophage-CSF (M-CSF); granulocytemacrophage-CSF (GM-CSF); and granulocyte-CSF
(G-CSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g. IL-4, IL-5, IL-6, {L-7, IL-8, 11.-9,
IL-11, 1L~12, 1L-15; a tumor necrosis factor such as TNF-a or TNF-f; and other polypeptide
factors including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins
from natural sources or from recombinant cell culture and biologically active equivalents of

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

parent form. See, e.g.. Wilman, *Prodrugs in Cancer Chemotherapy” Biochemical Society



acceptable, non-toxic, sterile carrier such as physiol ogi c2$ Jspboos,
non-toxic buffers, preservatives and the like. For the pur;%oses of the

i nstant app? PEM#Yn, a pharmaceutically effective amount SCT{G782/83630

ant agoni st, inmmunoreactive fragnment or reconbinant thereof, shall be held
to nmean an anount sufficient to achieve effective binding with the CD23

anti gen o NEORIASIAC ps &b 38Nt suPiRV B IRk (2086) AR SRIS of A tbRoddgat R of
those cells. O course, the pharnmaceutical conpositions of the present

i nvent i onChepidabAapiwachi ©t Brgeted Rrugi Dejlverydt Diredred Prie Beldesy, tBercharddel db for a
phar maceuti cal |y, eff ive u he 23 t.agoni st .. e

speci fi cakq‘kc/); p?'ﬁég'ztﬁﬁ:ﬁ‘éf?%l 62%3}%8%%’8&? ggsﬁgﬂ VRGHE ’g?l‘\(g‘iﬁ’ utpe 1t ul
for redugipgqtuppr si L pdHthhihk NI plodARE, ITRWhHbspHAEH-QintRRiRk ONGioaghpt he

sur vi val ﬂﬂr’}gdofmf)uwg’rl@%a%é%%% B e O Btk

bear i ng amilft-sontasiog pdidngdsy peptiie-sontmnimgtprahugs, Heamieb atidsnodified pwthgs of

treating tunmors in a human.qr other ani mal by, adm ni St.ering to.s human
or ani mal B&foY&ect ip&‘éﬁ“ﬁgﬁa?%%]?ont%n_t BF&&E%’@’ @?@E‘%ﬁu_ggonf”'él%sgﬁ‘%‘ile o
skilled i ?éﬂ&ﬁy&@&nﬁ%oﬂtaﬁﬁn@%@mg?ﬁr SehAlSubSMRES piERDkSdhRRe-chbRafRiper M ne
what an effective, non-toxic anount of antagoni st would be for the purpose
of treati popdngsi iHiamocgssingdard ehenpflaorowridibe pradegs Mbidh gangdest jopeertedoniot  of

S NG TR O R SRR S e
i munosupgr g GOl fof ORE BY s SRASARD: ARfideM@hD e Ofiort Nridbiog Choseand

the ability of the antagonist to elicit a desired response in the subject.
The dosagehansghergprutiayeebts dastjiribed glebveo provi de the optinmuns t herapeutic

response. For exanple, severgl divided das may be admi nistered .daily, or
the dose may bé 4%%‘6?t‘?8ﬁ5@y"@@’&ﬁ9@&’° q%sﬁﬂpﬁ%t%’&es 1P ’Bﬁ‘?sagﬂm“ks of
the therapeiti GuBbhHARER is GRS haiverthuﬁzgf(s@a_ R 1he Ghiayshido aRBIBsddS
expected to be 1n the range of about 0.°05 to IO0 milligrans per kil ogram
body .wei ghtreineandd apti@ntly,no clenprtiefrgreatid ygantiom abeuwmal. STheccob@onenits bf gheans
per kil ogram body wei ghlt er ﬂa . Ln kﬁe!%%?ﬁg vm'_tff th scoﬁe of the esent
di scl osur BPOSPRE a5 CgwRmk pEapgediin @ Bilgyss detmsHonpigilggdo Infimtt Srahesqiephtia
human or B&ﬂ%ca@ﬂﬂe%l‘an&@ accordance with the aforenenti oned nethods of
treatnment 1 n-an anount sufficient to produce such effect to a therapeutic
or prophyl act its pledaety. difhasantlegotigtistsoff thi eresent émvantion,ciammuyereactive

o Sl 2ok IR, L ok her gL eS8 £ erNentL onel dospae, o
phar maceulh6ak tr ARCHPLAPHEahRAT b haRimalthh WeMknAefeOr dhnHist @gard, 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,
sterilc carrier such as physiclogical 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 course, 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.
Moré 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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based on &i dtB&ranfindl 8 hicosRntisid dobiie fblseprePire$ BY ¥athbMas tBOeht@IdA@k of the
“invention with a conventional pbharmaceutically 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
wel-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,

subecutaneous, rectal or vaginal administration. The intravenous, intraarterial,




additives may al so be present such as for exanple, antimcrobials,

antioxidants, chelating agents, and inert gases and the |ijgJuybosse of
skill inthe art will appreciate that pharmaceutical comnpositions suitable
for inj e %e  ncl ude sterile aqueous sol utions (wh&ECEURAYEE2L0| ubl e)
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additives may also be present such as for example, antimicrobials, antioxidants, chelating
agents, and inert gases and the like.

Those of skill in the arl will appreciate that pharmaceutical compositions suitable for
injectable use include sterile aqueous solutions (where water soluble) or dispersions and
sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersions. In such cases, the composition must be sterile and should be fluid to the extent
that easy syringability exists. 1t should be stable under the conditions of manufacture and
storage and will preferably be preserved against the contaminating action of microorganisms,
such as bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol {(e.g.. glycerol, propylene glycol, and liquid polyethylene

glycol, and the like), and suitable mixtures thereof. The proper fluidity can be maintained,
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conpl exes); and/or non-ionic surfactants such as TWEENTM PLURON CSTM or
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protein concentration and the reconstituted fornulation may be adm ni stered
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sorbitol; salt-forming counter-tons such as sodiwn; 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 to 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

LFA-I). The effective amount of such other agents depends on the amount of antagonist
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reference. Such articles of
DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. The formulations to be used for in
vivo adiministration must be sterile. This is readily accomplished by filtration through sterile
filtration membranes.

Prevention of the action of microorganisms can further be achieved by various
antibacterial and antifungal agents, for example, parabens, chiorobutanol, 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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manuf acture wi Il preferably have | abels or package inserts indicating that
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chroni c | YhPAEEYE84C | eukeni a). The term " package insert" BCITUROEPERY ref er
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products, that contain information about the indications, usage, dosage,
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hemat al ogi ¢ nal 1 gnancies 42 29 July 2005 WO 02/060484 PCT/ US02/ 02620
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i nstant invention y be o trea S sal.co . S
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nast ocyt ofiEg, S@“ﬁ%?@ﬁ% 8a5bf %QBQ§;L| 01eﬁé}fihér@i'ﬁal!) RAEERIEBSSych articles of
rhabdonyosarcona glioblastoma (preferably gl |oblastona mul tiforme),
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the for gohﬁggﬁﬁ%plnar%ﬁlashc disorders (e.g. chronic lymphocytic leukemia). The term “package
insert” is used 1o refer to instructions customarily included in commercial packages of
therapeutic products, that contain 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 2 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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| ymphoma. cimoli@cdR bl thd MARBRIERE @hﬁcé@dxama%@a&kémcm&mmna@ el |
as | eukem as, including ALL-L3 43 29 July 2005 02/ 060484

PCT/ US02/ Bmfied to( Baedeite.t caon.y sn,| bﬁk@moaaﬂanadum& amd clsnerepidqy k el @ref@mdoni c

nyel ogenous, | eukemi and nocytic fur

appr eci at SQOQHRENE H@ ﬁd%avyt?‘?dusﬁéeiﬁérﬁgt% %E%\laéfb'eme aqt'ﬁv%‘ﬁ? Pgﬂ‘ Car e
particul a[n'qﬁénﬁfrﬁx%%bﬂ Qné}n bEr@a%H'tBQtr@atVﬁéﬁcﬁisy sittorBa,CENS h&’c‘»’ﬂ%ﬁﬁﬁ&apmaﬁﬂ udi ng
| ow. grade/ NHL fol licul’ar cell I'ynmphoma (FCC), nantle cell |ynpho (ML),

di ffuse | bmwomb@stomwnphmmgmmmmd @il iplaphssyt inestoGtgmai mlelgnoma
t di at ade/. foll I t diff L.. high
7oL SRR (R T TS e O b

non- cl eaVEl‘i’otﬁz%Hmi\{Hh}uf&H{e*fXex@inﬁ& HM J@hno%'td?&ﬂ%ﬁﬁﬂﬂ&%vst%ﬁédﬂ%%ﬂ bnem a,
| ymhopl asiracyt oi d | ynphona le cell lynp (ML), follicular

| ynphoma (lﬁb)/ar}’dwaﬁmls‘eummogsmdbcd!i lulygm@rmn@ Eit@ul)! be aummlmd thal apppiponte (BL) ,

AlIDS- rel ated | homas, nono c..B cell , i 0i mmunobl gsti c
e phos ARy PR fer Vo CEa cos” Siprassad o ehck of Ak, Boriive, Gerugims
di ffuse S%H)ut(ilhﬁt em?l@ll)th’moﬂ Gy Y &[Qilé 1115@?9—5‘&&15@:%'[ i ¢ | ynphobl ast onm,
smal |, non-cleaved, Burkitt's and non- Burkitt's, follicular, predom nantly

| arge cell; foFbd pm;bc&ss ofpl@deatioa i aymsiiatiersob eazvzgdmakadlﬁtsﬂf'ed as a mammal,

including humans, domestic and farm animals, and zoo, sports, or pet animals, such as dogs,

horses, cats, cows, efc. Preferably, the mammatl 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 discase 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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and follicular. mxed small cleaved and | arge cell |ynphomas. See, Gai dono
et al., "Lynphomas", |IN CANCER PRI NClI PLES & PRACTI CE OF OMNCGU{EOZY0S5 Vol .

2: 2131 - g‘&?ﬂfﬁl | Ylta et al., eds., 5th ed. 1997). It sho Icﬁlgggyﬁqkear to

t hose of the art that these |ynphomas will ofte #4 er ent
nanes due to changing systens of classification, and that patients having
| ymphonas cl assified under different nanes may al so benefit fromthe

conbi ned {HgkiaRepk Clefie@iimensuef Tt 88 MRSAR! dhdHRN hiyelbgeddhs Adtldnii@Narkdo t he
af orement i oned neoPI astic disorders, it will be appreciated that the
di scl osedmonegefic celhletkgmiagivant ageously be used to treat additional

mal | gnanci es expr&ssi the CD23 .anti The foregoin escrd pti 111 be
Tor e 1l Ly andbr o e B aparaned B8 o &ompafieS A d bR Bt el
exanpl es, ingé@ion"PVpPNEEulateOmREYE Al rdeingh vRFiel ST EeelMppPRsHSasO Includi@dbiCi Ng
the present invention and are not Iimting of the scope of the invention or

the cl ai gede(giEhdelichler ezlblyngbomadF Cant inbulei esdl lwmpborns @MCLe. G8nstularset he

I ment t, forth j-n . th I | .M ' Ly indi ,
'EC. 152 (e P8 ORET ey a3 AR T e b e e e R 0 e
gamma | hpgdhe iR dladelBiffudé m@&ﬁag@@ad@mnﬂhwm_@mmiHigmgrﬁa@lgnipﬁoaasﬁc
anti-human CD20 specific nouse-human gamma 1 chineric anti body (Lot

E9107A1; NHd: lbeoozade smeil hegn-eeavied oetille NHis e ulky cdispaee (HEL.miYaldrastiemis- human

(Cat # SoREReREy b ilfeieation Torh L2y e P ruppsde M iman
CD4 MAb %ﬂichlar%{i%dﬁwm?ﬂﬁm [Arg® Rl MyrkpRimaMZEIRE 3 5B hrkitRE y#nphofidl (gmg,huwan

anti body specific RSV fusion protein was used as an isotype (i
mat ched aftPHodielatedndymphonBranpiososytiex p estsilonlyobhemiun  Bigimphoabiagicd

B- CLL cel|s Th ' f CD23 i | yph | L
et or m nel PO Sl Smisy e JREREE s R AR S WhEF iR
eval uat ededply Hird:0WeMt YRGBl _rpﬁgplﬁmaismﬂa?%nﬁﬁ; hahelksdda BukiledYardiBRyn-

Bi osci ences, Cat.No; 33615X). relative fluorescence intensity (RFl) of
ant i body Bunkit agfollizslad giredominandy Hgree enibatol livglar herednsainantly| smlledleryad sell;

RIS NC T e IER NI O
g&\e’v (r:g: ?ts‘?L\th@ﬁﬂE’?m ICHNOER GERBIIBRBES @ prA&ted: aF GNdOsame,a)ol2:Birk10f the
2145 (DeVita et al., eds.. 5™ ed. 1997). 1t should be clear to those of skill in the art that these
lymphomas will often have different names due to changing systems of classification, and
that paticnts 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 to 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 herelo.

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

Lot D9097A1). Other antibodies used include the murine anti-human CD23 MAD labeled
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CD20- and B7-expressing B-lynphoma cell lines (SKW SB, Daudi, Raji, Ranos
and DHL-4 cells) were cultured in conplete medium Conpl et eggrggly boos s RPM
1640 rmedi qg&grw ne Scientific, Santa Ana, CA) supplemented with 10% heat
i nacti vat & Hycl one), 2 nM 1-glutanine, 100 units/ nPCTHSOHEREI 111N,
and 100 ug/ m of streptorryci n. The SKWcell line is Epstein-Barr virus
(EBV) positive and can be induced to secrete IgM (SKW6.4, ATCC). The SB
cel | 1 neyghipgl @at 8336100 Ei)ﬁ%tahﬁ"ﬁ%velwstaﬂ ;1T @A)Ya%hﬁ@bﬁﬁfah&d dr8Ufgpha and
is positive for EBV (CCL-120 The Daudi cell |ine was isolated from
a pati entClMtMABu@E?ﬂI“slhllymﬂﬂommwdmm(LoﬂM@)?D4ﬁ® Rdi-2 aafutly Rariaos cel |

i nes was | so is t r.om Bur ki.t t homa pat i - 86,.

R 1500, oiiFed sposfls ThigsY TRREPTER s Bt gt KRE i mRmse SRy

di ffuse higtbpcytic | ynphoma (Epstein et al., Cancer. 1978, 42:2379). O
those tested, 3 out 6 cell lines exhibited CD23 expression. As shown
imedi ately belowin Table 1, CD23 expressi on in SKWand SB cells was
roughly conparable, whereas Raji ¢ wed only a marginal |evel of
anti gen expression equivalent to 10 de’P?‘hg CD23 | evel s expressed in SKW
cells. In addition toEq5j;e§§,g},mm itnhg.ﬂ,ﬁm,ﬁa Qhd ﬁ@ﬁ;ﬁg@ngesm on, the sane
cell lines were assayed to establish their |level of susceptibi I |édy to
apopt osi s i ndubled elgyressivni oCIAR23 48 29erdlullymploe®d calD loR¢ 0684 determin

PCT/ US02/ 02 ant i.hodi es, ec al | dte ind ctl f a SIS in
cach of - thevatomdsy Mo resinzES bR Biphsien S ot 28 e SRAELE et 0.
skilled i mildBRr pEMbkled 2RRIERAY 2D BRlscibARs.C TAPRSE - B6ASIRY ﬁﬁﬁskﬁlﬁ&et he
activation of caspase-3 enzyme, a critical early event of apoptosis induced

deat h. | rfludnescericastamditys(RéipdeantBidly delding wes Get&xits! bekbsparingddagngap in

cul ture d|a RPM - 2%FB) cubat wi.th 10 /L of L.DEC-152 at 4C
Co et OBt disasibn of e U BE AR vigking Boeetl! Bhiteh of TS iR

anti body ﬂd%résbé‘qc@‘%ﬁ’ceﬁm%%f RPrerbdYd Ccsmraﬁcwg@gdb qQuadiBries! | Bhe WEARe
resuspended 1 n growt dia in appropriate volunes and added into 24 well

tissue autpteysion pf GQDRS whd cdhoulad &eRlFIs(éamﬂé))—- RFItdf taenSKW ¢dilout t he addition

of goat anti-hunman | g-Fey specific secondary anfibody (15g/n).3s a
crosslinker. FdP? ijﬂ"%gB? ﬁ’fﬂiﬁﬁt‘%o‘?\ hymphop. ‘F?EUF%CS K IgB h%ﬁ%g’sﬁf‘é’& and
anal yzed r Q t a

sh)éd an Jélaf]?%gdlp%étmj %cr%njrll % ’ ! méd?lm)ﬁ(’/ &Jnﬁ%et? eélﬁ ng?thP%anm ngen

Cat # 20v&Hish. (ke eScien@ifiog Smm:f AfnaxGP\I) euppladrts] with 6 O%a béw dnatidatbd FBST
affinity Ell;fgllo;é)e% nlfl\% l-glutamine, 100 units/m} of penicillin, and 100 ug/ml of streptomycin.
The SKW ceH line is Epstein-Barr virus (EBV) positive and can be induced to secrete IgM
(SKW 6.4, ATCC). The SB cell line originated from a patient with acute lymphoblastic
leukemia and is positive for EBY (CCL-120, ATCC). The Daudi cell line was isolated from
a patient with Burkitt’s lymphoma (CCL-213, ATCC). The Raji and Ramos cell lines was
also isolated from Burkiti’s lymphoma patients (CCL-86, CRL-1596, ATCC). The DHL-4
~ was isolated from a patient diagnosed with diffuse histiocytic lymphoma (Epstein et al,,
Cancer. 1978, 42:2379). |
Of those tested, 3 out 6 cell lines exhibited CD23 expression. As shown immediately
below in Table 1, CD23 expression in SKW and SB cells was roughly comparable, whereas
Raji cells showed only a marginal level of antigen expression equivalent to 10% of the
CD23 levels expressed in SKW cells.

In addition to determining the levels of CD23 expression, the same cell lines were

assayed to establish their level of susceptibility to apoptosis induced by anti-CD23




conj ugat ed pol yclonal rabbit anti-caspase-3 antibody (Pharm ngen Cat. #
67345) and 50 pt of Cytopermwere added. Cells were incubapgdulppodse in
the dark for 30 mn. After incubation cells were washed once and
resuspend&P PHo84PE oper m wash. Flow cytometry data was ac&&TS824282¢ACScan
and anal yzed using WnList software from Verity Software House. The

results are presented in Table | immediately bel ow. Table 1. Induction of
Apopt osi Saﬁtﬁogfi@gg’*s;%ciﬁéﬁﬂﬁh%@ 1%&101&-'03‘%0}55@&15 ihi &36h @@L NsiRRLRLUIN¢S was
Expressi on of Apoptosis SKWBurkitt's |'ynphoma 100 61 SB Acute

Lynphobl aénttemmwmsm@aamse-amsmy 131-11 -4 Diffuse Hi stlocytlc Lynphoma 0 0

Dad'Bk'tt' L ; Burkitt L h 00 Burkitt'
Cymphoma. 0 0 TR eEins e oAl BHores it PRACPRG S ss Popge e ©
expr essi n&.tﬂ'hl%h beushieos ofebf3. o Whilital SACE 80 BY ABEABIP thateld adlgat Ih ugon

exposure to cross-1Iinked anti bod |es to Conversely, cells that do not
expr ess dDSthaexamp@a SKeW edels dbO fok0° wnﬂlélngdelsﬁy ems;ﬂ\we nzdop(RINV2% FBS)

Al di t tif t

el ect ed wheincbyed 35S0t TBEDSREED so el tiinsp SR te ERhotar may
serve as gf rhﬁﬂﬁﬁbﬁ M)erﬁb%ﬁfﬁntlﬂgﬂﬁh%é ﬁ%dx%?mﬁo%' - CBRtri B! Fhe £&IsO-
SKW cells and SB cells). anpl’e 2 EXxpression CD2 in CLL cells In order

t 0 denpnswergt resuspended iim |gtm1rth aygdlia tadgipkdpripteofolumes prdeaddet into2nwilddissuehe

expr essi on of eve i fferent. CLL sanp].es atigents

Caot a1 ol eRies (bSatE eh ot itk o soal B Byt tefS

fl owcyto f et

this respec Ei\f‘c HH ragglg?% ql?)’*g/%%g‘%taﬁ%% @fl)é% \j/jvaaz&{}] g? gei:ﬁlhqﬁlned on g%‘él"é’d

cells t ha¢ellme’reea mi@stqsbmd anabyzedSfrrcipbptogs by floEyloatzel e dn patticulababe ¢8I

Bi osci ences / Pharm ngen, Cat,k # 555623% and anti-CD23_ (BD Bi osci ences
X

/ Phar mi ng®ere washed and3fradsst 4 ko Gralix Ahrtehy&ivipenaleKiis Birrmincan (e # co20
and CD23 ﬁﬁ)ﬁa%‘éj' CRfter 20 min of fixation, cells were washed and 15l 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
Inductien 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
DHI-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 mnot undergo extensive

apoptosis. Accordingly, the instant example provides for the identification of selected cell
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respectively. In all patients, the expression of both CD20 and CD23 antigen
was detected in CD19+B cells as shown i nedi ately bel ow i n2datleo08s
Patients ex(gressi ng high CD20 |evels expressed varying degrees of CD23
antigen i VORI | sanples. The levels were deternined P%)}qur‘?%/"ﬁé?cent age
CD19+ cells and nean fluorescence intensity (Ml). However, even in
patients expressing low | evel s of CD20 the neasured val ues show t hat

rel ativel yndy (5t mdyedBlesas finiciR3elehnt BRJEK BHEISEH B TAeaRliflAdk @S ISKdvcat e

that the CD23 anti'gen may prove to be an extrenely attractive target for
t her apeut celbslang SBadells)ant ant i bodi es such as those disclosed in the instant
i nvention. 47 29 July 2005 WO 02/060484 PCT/US02/02620 Table 2 Expression
of CD23 and CD20 in B-CLL cells fromCLL patients. Patient CD20 CD23 Case
# Expression Expression MFI " Yo Posig,jay,g,lg/fl %ositive CD20 high 1 92 79
76 5] 2 67 79 45 47 3 385 82 113 77 241 92 189 87 5 313 88 89 86 7
375 89 743 91 9 255 76 97 4FxpressgoCD23 W8CEL cellz 109 96 81 88 13 311 94
ggslgg Gé4léill}*gzor e? t?>8den}05nstfrsa§lg tgél' c h71i7cal8%ppli](':gbiﬂit§"80? %hel?)rA'esgn in%ﬁ%ﬁ%ﬁ, %’?e 45 43
expression of (D23 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 €D23 was
determined on gated cells that were CD19" 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
CD19"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 CD19" cells and mean fluorescence intensity (MFI). 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
to be an extremely attractive target for therapeutically relevant antibodies such as those

disciosed in the instant invention.

47



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 22 138 629 lifiv26ds 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 1028084429 30 109 43 356 57 31 105 36 292 46 PERUSE/PEY 2005
WD 02/ 060484 PCT/ US02/ 02620 Exanple 3 Binding of |IDEC 152 to CD23+ cells
To further denonstrate the advantages of the present invention, the binding
activity of IDEC-152 to CD23 on SKW I ynphona cells was determ ned by
flowytonetry as set forth in the previous exanples. As indicated above,
SKWcells may be used to provide a dabkiZally relevant nodel for CD23'

Froure 1. whi cn EReaphar ORI i R S aERd o it 152 1 o siow

cell's i n[pLRRAEENEDAHT 0N dependent T fgfypgn. The binding adctivity is
measur ed| u L nean fluorescence infensity and shows that the SKWcells
bi nd subptanti al | gxpregsiomr | evel s of @RkpressBR3 anti bodi e§ t han anti - CD20
anti bodi es. Thi siHpeheates—that—+nr—¢ertatp—eell—nes—and tunors, CD23
may exhibit a hi gHEl epi topé%‘;i@‘i’:ﬂ‘icy n ot hei HeR®EPE duch as CORO. As
expect ed, chEPHigho€- mat ched control anti body of irrelevant specificity
(CE9. 1, piTecredto GH4) o Tt i Mo T 0;SKW T Thi S5 ;EXanmpl e, and the
correspondi ng repul t g;set forthgin Figuresl, 47
3 385 82 P13 77
4 241 92 189 87
5 313 88 89 86
7 375 89 743 91
9 235 76 97 48
11 649 92 73 71
12 109 96 31 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
) 52 35 88 76
- 8 129 26 157 32
i0 116 53 327 83
16 198 25 181 31
17 125 34 199 24
18 66 54 96 91
20 48 63 128 79
2 138 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

48




confirmthe desirability of using CD23 as a target for therapeutic
antibodies in the treatnent of selected neoplasns. Exanpl e2dJili{pBds5152

medi ates ADCC activity in CD23+ cells The ability of IDEC-52 to nediate
ADCC of t JYRP24R68#8s was deternined. In the ADCC assay |yRSRORE26M s (skw
or SB) and activated human peripheral nonocytes (PBMJ) were used as
targets and effector cells, respectively. PBMC were isolated from whole

bl ood of heal thy donors using H stogagufpid $ gme- Al drich Corp., St. Louis,
MO). The PBMC were cultured at a concentration of 5 x 106 cells/nil in
conplete mediumwi th 20 UBihdingoddDEGaHT2 toWrd23°1ceM® (| nvi trogen, Carl sbad,

CA 75 cnp lture f ht
Cul ture, 1w 156 haiky Gpmeie b o o i PRSE fETor th ShET AT
(Amer shamyPirsidass & Brosessk i i h%ﬁ@xeené\%s Haémihn&PHf ﬂ%c{iz&e qu Sé%

The cells were washed four tinmes and resuspended in 5 of conpl ete
medi um  ®0thlindhe pelious esqparisd. ofis welscattid sheves SEW cells may Hne\mtd tocpravidé ri ng

equal vol f test or n l,+ ant.i bodi es Lot . E9107Al

| DEC- 152 %‘ Ay 5t gl BF LT3 frmpges el sk od e rguts 56 0F

mat ched CRasds kil 1 N%s;%%ﬁbch@mwsqﬁ%eafrcrbh{d g@fﬂ?ﬁuxaxﬂzﬁﬂ%ﬂyiﬂ ta@kﬁw V\D
02/ 060484 PCT/ US02/ 02620 specificity was used as the control | s

wer e pl at edlsiim at quinpdnttiore depﬂnderm f%lcwel The binding actrobt mmmasslsdu@smglmWe

late. The effect | | hed t | .
ol om | afiereae aeyand SRt PRLbE Skt SRR hiher B BF &
50: 1 effeehos ahﬁbodﬁé.rtﬁﬁi aﬁtﬁbm() ahfBodi& I%%&%%&' i\Bdrlatn mr ﬁne%'a?x@

included intriplicate: target cell incubated w th 100 (err)l conplete
medi um t oders G A3emsyp exttibin e dugher epitops dersityl thaar gber roakérsisnduisa®Ba0. Wist h 100

(err)lOS%Tr t.on. X—lO (S gma-, ri.ch. Cor d r.m,ne XI

rel ease. SECE A ReANERe L&?E'tfgé‘f’%@dg'c?f IWIWSE‘E@%%{- rid 458 }“%ﬁ Qﬁ‘@] t he

O Srel eggef bﬂldtlBeSI%‘w tmg ExHPRI Bl al@fcoﬁl&s?oﬁ&ng dshid ¥e‘i'f§ﬁl¥"§§F%§§eef m ned

by a ganma counter cyt ot oxi c was expressed as the

per cent age)ndxfm sl;mmasfralmhhwf 1smgrﬁﬂ)233dswhtge1ddr ﬁsrapalltlcmmbodieé inChe reftmage of

t est sarrp?fe a nt aneous 5 ' rel ease 1- x100 Maximum"Cr rel ease -
Sselépte q{pigs

spont aneo E1SF gure 2 shovvs the result of this assay and nore
particularly the ADCC activity of

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 5 x 10° cells/ml in complete medium with 20
VU/mI recombinant human IL-2 (Invitrogen, Carlsbad, CA) in 75 em? tissue culture flasks at
37°C and 5% CO,. After overnight culture, 1 x 10° SKW or SB target cells were labeled
with 150 uCi 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 wl of cell suspension was dispensed into each well containing equal volume of test or
control antibodies.

Rituximab (Lot E9107Al) or IDEC-152 (LotZC 152-02) were used as test
antibodies.  Isotype (12Gy) matched CE9.1 (Lot M2CD4156) antibody of imelevant

49




| DEC- 152 and Ri tuxan on CD20F CD23+ SKWcells. Both I DEC- 152 and Ri tuxan
showed a dose-dependent killing of SKWcells with a maxi mupgyig,boog of 75%
achi eved at 10 g/m and 1 pg/m antibody concentrations respectively,
i ndi cati nd'® PP uxan is nore potent than |1DEC 152 in FEAEHR$PADCC in
this particular cell line. However, the antibody binding activity shown in
Figure 1 suggests that the potency differences between | DEC | 52 and
Ri t uxan i : L&l dYaclt tant ' Bindi of fidy to
the opi t o5t b b s BB Al A B e, I e ko e
(<10% of b#AfGCtiveee eultivs giate d ThekfiEciirsetly perentetredsted, Woshed o@EOwith compiets
anti body (not shown). Exanple 5 | DEC 152 syner gi zef wth Rtuxan to nediate
ADCC act i (edipmy, gng agiad atdl sl mni Q0 pinwldys ergivell 1 obfaiger ! ftegtpito
present i QN -, | I: . |.bodi rercaell j 152
Bnd Rt LB Rl it e RlkdepRib Bydk i GO Ak BlPclihel
cel I's ver @ithNouhatcsipld MeliRECiol&Aerarind Yonpoengntleadel idstargeOciiPmcnighed &
2.5 (err)g/m) either by itself or in conbination with varying
concent r arithi§0 g 0.550Td®n ! 0 (RigBa-ANDIIZ@p0 48detraimesapumselrasR] Thexan.
The same cqncentrations, of Rituxa .on run.as;a control . Resul ting
ABOC ot P W menEe s Tours & ks SHE s Gyt 8T 1k R BN £
in Exanpl gidrande idie SO 1v58 FAsO8eterdfinddObP 20 oRbAA! cduRBE(ISHIATA). 3BrHe- 5
pg/mM | DEC-152). The resul fs of the assays shows that the conbination of
| DEC- 152 wyitothxiBiit uraekpréssat mabeper&DGZe af tpevifit yystapdrelculned actolloivsy achi eved
with either agent individually. Mre particularly, Fig. 3A shows that the
conbi nati on of the antibodies results in substantially higher |evels of
cell lysis at all c@@q.a@g&t&f%ts% 1R tpsndofl@f cpididags | DEC-1 52 or
Rituxan alone. Gonversely, as s own i Fi g. 3B. I DEC 152 ksosuch an
efficient nediator ofaxdneE > Cheleast— spoghrgous Oiecleasat i ons (i.e. 2.5 pg/m)
any potential synergistic' effect is swanped by If the anti-CD23 anti body.
That is, as shown in Fig. 3B, no change in cytotoxicity was observed at
hi gh concentrations of either IDEC-1 52 or Rituxan. This Exanple
graphically illustrates the ability of the present invention to
dramatical | y ehigarceshidve thé tealtiof diieasaphind prooy particliaiypthh X REOE utctidtyagent s

h as R . Exanple 6 |DEG 152 i s 3 I
Favi ng WK REd RBVHRET Doy Aaat 1S s o4 Dortiro Pyt at o

ADCC a dose-dependent killing of SKW cells with a maximurm killing of 75% achieved at 10 ng/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 gnd
Rituxan is not entirely related io the antibody binding efficiency or to 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 te 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 pg/ml & 2.5 pg/ml) either by itself or in combination with varying concentrations of
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activity and lyre tunor cells, anti-CD23 anti bodies were exam ned to

determ ne to what extent they could be used to induce apopb9gil§ 2006

malignant cells. In this regard, Table 3 inmmediately bel ow, shows

apopt osi s WP by a caspase-3 activation assay substafGIAF2638 set
forth in Exanple 1. Percent apoptosis was docunented at 4 and 24 hours
using nmean fluorescent intensity in log scale (MFl). Table 3 Caspase-3

ing mean fluore: o | bl |
(VFI ) on 4 Bakre T35 had ohReaiiond pRGER plove st 55 PRRAH) REMIRRORES ©

Cel | s + | BERitE5A tHqbmd) cedls 8Qs (bBsub&) substaftially bs 467 YorthGelBxampld 4mrEGs §5svn( pSES)
+ anti-hu, 1gG E(ah')2 80. 18.85).60.51 (20.45) __Cells + Rituxan (C2B8)

4.12 (11.'5ey3 Oééé.“sgl}ﬁgégrl@&rﬁﬁ%&aﬂﬂé@@éﬁ&hti-hu.| G F(ab' 2 78.50
24.1.0 66.49 (25.0) 51 29 July 2005 WD 02/ 060484 PCT/US02/ 02620 Cells +

CE9.1 4.34 (10484 | Ri:ab* 57
(11.15) 4.91 (i%’ ﬁ%s?h;%gﬁ%%%n@ﬁ"ﬁuﬁl}aétgg%&b%a st nﬁd.:'ge%‘i.(”?g R%‘%’é’.zlog) %
Positive metehsesuh DECzaspasky8nditieiactiviyy ahibved With rther dpbutandistleaily. i Moensi ty

in log scale As_seen jn Table 3 above, SKWce]ls grqoqwn in the presence of
| DEC- 152 PRBEAYH Mg i FBevs Hghvihems ‘?ﬂthaIO%éL‘Eff Auithorlish Tep 22 a@*&@%?‘fy

However Cﬁi%ﬁér'll:‘@re%( bP&noksit BEG gtﬁl%elﬁﬂgon p. # H?&%{&n %lélhnt dfteriECakh of lklﬁtfuﬁﬁ?

resulted In increased activation of caspase-3. conparison, cultures
added wi t obdreComaryhe asrsttosieid igniB, dDEGREI20e dych(@EgfdipntohediatoebexBOIC
specificity did not show any apgoptosis. This confirns ear]ier results

showi ng t Hat attiigher spngepefions (g% 2t5nlé8/5\?)e°§’é(ﬁ%°tﬁi“ﬁ9’e?¥ﬂ’?r6ﬁ“FrﬁVB‘HéS Se¥EPELPY nduce

apopt 0Si Syl U . > e, t n ° .S C,
hduce.cr Becupits Sflipdty, SHL sl AL ER, 365 RDuBhLE T Hpohiod SAD |\
ant i bodi esbseivell A€ high&saddntrhtfong R icttherad IMEDTI2Sor Rinedan. dihid Etample grapHicaly
apoptosis_in tunmor cells. One nechanismfor inducing apoptosis .in

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-CID23 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 (pSES8) in SKW cells

Culture Condition % Apoptosis (MF1)*
4 hours 24 hours

SKW cells
Cells only 4.00(2.16) 4.73 (12.73)
Cells +IDEC-152 (pSE8) - 3.80(15.65) 3.65(11.17)
Cells + IDEC-152 (p5E8) + 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.lgG.F(ab’), 78.50 (24.10) | 66.49 (25.0)
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vivo could be nediated via the Fe receptors on various effector cells.
Accordingly, in this Exanple cells expressing Fc receptorszg\/gu@zg@gad to
cross-link I1DEC- 152 and enhance the induction of apoptosis in vitro.
Briefly. QX3 at 1x106 cells/n density in cul ture mEGTPPREH - 20
FCS) were incubated with 10g/m of | DEC 152 (p5E8) or R tuxan (C2B8)
antibodies at 4Cin cell culture tubes. After | hour of incubation, the

unbound ARERDPEYoNN The NMedia was renoved 3£ @tg@'ruggt;gmzmjhe cell's
resuspen gpcg qv,\gznmng g'éf(gb?appr opriate vpg 2 E%) )nt 24 wel |
ti t / wel | F
e e R KT R it
37C. Foll OWI ng | ncubatl on at di fferent time points, cells were harvest ed

and anal y@ ~ t -

Phanni ngen, t9 Elf#@ 5%(%8?{1@8@ t 3akmbﬁel&)g{%ﬁ?éeég?%t%gegcc};tjﬁg%nsﬁﬁel%ﬁé\%{% assay
measures DNA fragnentation, an event that occurs during the |ate stages of
apoptotic death. Flqw tric i s was, perforned - i cki nson
FACScan usi ng Ag st heRcaoxF éﬂ@o@efiwwaé%@SS%ﬁ%Of ﬂﬁf‘ﬁ%ﬁ_&%ﬂﬁ

anal ysi s i@@%&@ﬁ&@e&rﬁgnnasacna?& A ﬁam@rr&oaeq&m%eozfgigg@%ym

Sof t war e use). Percen |'s "‘positive 52 29
02/ 0604 84RR@anUsH Zh® 25528 ccﬂbrsu:efmptesaﬂteﬁ mamcctes@r mtrvadom&ftdaepqse-ﬁcerﬁyage of

gated cells that were posjtiv bove the ence.

Col | s | notAREOnicH Fwﬁi'e %tﬁgé‘—m@a n%féc @3 %P@Y*@Eﬁﬁ&}f UTHHAM he
experi ment,...: r ow
in Table %J.ecl-‘lﬁgﬁ ed?cﬁ'dlé ghsog‘t Ialﬁﬁlﬁjﬁptgg ufé}%%%é%@dgﬁe %\ggs%ﬂg%?a c{ﬁétl IaI eads
t 0 apopt ositibodidndf the deséit ﬂwenﬂicﬁsn@ bd \BECrolib@ice ppdgBYsibil. tahoRiellsxan ( C2B8)
56.07 RF2 36.88 No Antibody 6.06 The results presented above indicate
that cross-] inking of [DEC- 152 and Rituxan via FcyR triggered SKWcells
to undergo apoptosis. This Exanple qf\r@ %o denonstrate that naturally
occurring receptors on the surface o rious effector cells can lead to

anti body cr oss-Ft rieptgreondeffethnaglieain ipfoal osssdinkingCo? antibmliesgnant cel | s
in vivo.

LCU 1

As noted above, cross-linking of the antibodies of the present invention enhances
their ability to induce apoptosis in tumor cells. One mechanism for inducing apoptosis in
vivo could be mediated via the I'c receptors on various effector cells. Accordingly, in this

- Example cells expressing Fc receptors were used to cross-link IDEC-152 and enhance the
induction of apoptosis in vifro.

Briefly, SKW cells at 1x10° cells/ml density in culture media (RPMI-2% FCS) were
incubated with 10pg/m] of IDEC-152 (pSES) or Rituxan (C2B8) 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 resuspended in growth media in appropriate volumes and added
into 24 well tissuc culture plates (2x106 cells/well) seeded overnight with human Fc receptor
(FcyRI) expressing CHO cells (1x10%) and incubated in 5%CO, at 37°C. Following
incubation at different time points, cells were harvested and analyzed for apoptosis by
{loweytometry based Tunel assay (BD Pharmingen, Cat # 6536 KK). It will be appreciated
that the Tunel assay measures DNA {ragmentation, 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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Exanpl e 8 induction of apoptosis by |IDEC 152 and Rituxan in CD23 cells The
ability of IDEG] 52 to induce apoptosis in CD23+ malignant 28)@agbbes Was
further shown in vitro using SKWIynphoma cells. Apoptosis was detected by
a caspase P HUBBY sypstantially as set forth in Exanpl e FCTRBI2PIRE
Exampl e, SKWcells at 0.5x106 cells/m density in culture media (RPM -2%
FBS) were incubated with increasing doses of IDEC 152 or Rituxan
ant i bodi eg,ahobsil Waé bterrfitbd B Bie (peReSa@Nof Sifed Al Hrat WhOPbsitfe dbBGURAL I ON
the wunbound antibody in the nedia was Tenoved by centrifugation. The cells
wer e r esubmipaend, dunoffroosstincere dialsi incubpied opith RF2 (gl Unesvang thddegdativet 0 24
wel |l tissue culture plates (,1.5x1 | 1 s/ well i t.h .and w t hout e
hadi 1 on_ MUY e eRDR i THCeag el et CERHnE By el B o
cross-|inkjp@le 4 Fol  owi ng i ncubation for 18 hours, cells were harvested and
anal yzed for apoptosis by floweytonetry substantially as described in
Exanple 1. Figs. 4A and 4B illustrate that. anti-CD23 anti bodi es may be
used to effectively induce apoptosis in CD23+ tunor cells. Mre
specifically, Fig. 4A shows that increasing 53 29 July 2005 WD 02/060484
PCT/ US02/ 02620 concentrations of crd®¢4nked | DEC 152 result in increased
apopt osi s i n SKresellinking\ef IDJSd 82 tnd G2B8nofia FepRhleads to EGtdsi? and
hi gher, approxi mately 60% of the cells underwent apoptosis during the
i ncubatipn period. S\ftibady Y. Fig. 4B|[serves to ioflAffdpiadie t hat
cross-|i pKing anti§RBI B (LeEPoT N CDZU |and CDZ3 can sgipgtantially | ngrease
t he rate| of apop'\t/ﬁ%)?ml Hefion in tunor cells. Th éﬁ,},data provi de |furt her
el a g hg
§-
&

evi dence| for a no sm by whijch the instan vention can derve to

]
elimnate tunor cells %m a patient |[in need there Exanpl e 9 | DEC- 152
i nduced apaptosis iMoAmpihodnl | s at diflferent time n s To further|

el uci dat e nechani sns associated with the present invention the progress of

t osi dinS l.] t,.djff t ot ' . | t
Te10 cel l o) m awen e e et 1o ey e DeRRl ¥ A et B i
10 g/ m  ofpd %ﬁ%@e@%&%&%}; t(Pﬁncfé?é%ﬁap@ﬁoEi@.X ghis BRIROGS 18 debndtidteCthd

cul ture tubes. ter 1 hour of Incubation the unbound antibody in the nedia
was r enovedublly ocamtimg faggptoisam. the serfawel dfsvanene effesosqdinded ldad tgraptibdédynedi a

in appropriate volunmes and added.intg 24 well tissue culture plates (2x10'
cel | o) wel PRSI SHPIEAREE SRIPESis I n mahignant celis 1 vivo,

Example 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 IDEC-
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 (1.5x10°
cells/well) with and without the addition of goat anti-human IgG specitic secondary antibody
(15ug/ml for cross-linking). Following incubation for 18 hours, ceils were harvested and
analyzed for apoptosis by flowcytometry substantially as described in Example 1.

Figs. 4A and 4B illustrale 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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cross-linking. Follow ng incubation at different tine pointgjuigebds were

‘harvested and anal yzed for apoptosis by flowytonetry based Tinme] assay
i (eSep

descri bed WY@ e 7. The results of this assay are gr 3p20
illustrated in Fig. 5. As with the earlier Exanples set forth herein, Fig.
5 shows that the cross-linking of p5E8 (IDEC- 152) and Rituxan with a

secondar y odfilchmhibbns \of $ARG Tk ASHARODYVesaH hiRRikal hiopRRNANGEW aaRDtgpi S of

CD23" SKWcells. Interestingly, while the extent of apoptosis appears to
drop of f cuementréatioms dftS rpymlned HEDHIP2 cadt hifler, appeximattlioH0%nof fthe celimys.

As expected, substant.i pt osi s, was . not_ obh 'bn cel | s_incubated

| . ap servyed
“with RF2 XACFTVRE ape.@eﬂﬁala?lgs fgﬁt’F\b‘Eﬁ’é’ﬁ“@F”‘t%&‘@é‘é@h i1 BSREER BUusiraghbiat 54 29

Jul'y 2005 cm@@ﬁﬂ@ﬁ% ?Q{}%lé%%l bR X 1975 28 C@ﬁ%es%ﬁ%#%' FherdseSHRERE €S

with Rituxan to 1hduce apoptosis in CD23 cells nal unexpected
advant agespaftodihéndocesent wmendeilan Thest ude proeidabivtthdryevidenantfor €DRBel

ant i bodi es tf) enhgr}c‘ef‘_.ﬁhﬁ effectiveness of various chenoth [gpeuti c. agents
i ncl udi ngMBIBPFYrPE S € 4Sap RYSen C%F%V‘ES?a‘?lrﬁl“Ba‘%&PWé’eﬁ% P 4,834°8t e
such advant agaSherdgr e particularly, this Exanple shows the apoptotic
effects of i1ncreasing concentrations of an anti-CD23 anti body on SKWcells
both al one and in conbination with Rituxan. Using the caspase-3 assay
substantially as described in Exarrpll‘g’@& cross-linked anti-CD23 anti body
and Rituxan were incubated with SKWEEWRE? n a first experinent,

concentrations tiay ] ol - W a 4 t he
apoptotic acti v?{%@gf@ﬂéﬁel}lﬁgl@?ﬁ%é ant i ge(:)l!}?t\?\léfsfag{e‘fg@%%ﬁggg In a second
experi nent a fileddrtirrtentatcamedaniemhs atdEaed SAthnhs poasertiimeition the prapiesus
concentrat'tons of Ri txuangg g)sﬁi\g,c‘i gat %@n%/ s_ynergi_sti c effects. The

exper i menPsROPSSYRR MG . COhY BETTRUFERMIS| y. A review of Figs. 6A
and 6B show th ot.he | -1 kb 1 an, i : Slos kS ells
after cross-1i gﬁvggbe\ﬁ/]viqt‘ golgt %EE ab’ @fhée{lﬁt |H] ﬁ%ﬁqﬁé‘ig?ﬁéﬁﬁ%ﬁ FPgshsp)e:;ﬂiéﬁ‘fcal |y
Fi g. 6A shewsatehaithl1DEG/MbR pFRBUEBECHER)ee £2B8 YR aaknd 8ftladrptand i imtell evel s

of approxinmately 1 rr)g/m _while R tuxan exhibits sonewhat |ess activity.
In additi GHWS MRS “g"g“c'tli“ﬂuf of igpubatian tha yplaug: éﬂ“'%ﬂﬁ‘ﬁ"b%ﬁﬂ’@gg EsgemgEEthows

e e SN ELESE S AL o A o o

ei t her of added iatot24beell @ssub rditure glasds| (@x10° melidtvsllreslipent withine theladdiii@nobf

Rituxan tgozltDaEn%-}}mS%anaagG 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 resuits 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-lg y-specific antibody substantially
enhanced apoptosis of CD23" SKW cells. Interestingly, 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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concentrations of 10(err)g/m provides apoptotic rates of approxi mately
45% This observed synergistic effect dramatically underscpg gsybbes
advant ageg. of . .the instant invention. Exanple 11. |IDEC 152_enhanced Rituxan
- nedi at eﬁ'%{%ﬂﬁ?‘%i s in CD23 cells An additional experi nEﬁFTWégz”ﬁé‘?“f or ned
to confirmthe synergistic effects seen in Exanple 10 with respect to the
apoptosis of SKWcells as derived fromthe conbination of an anti-CD23
anti body and an anti-CD20 antibody. In this Exanple, SKWcells at a density
of 0.5x.10/nmL were incubated on ice with increasing concentrations of

| DEC- 152, Rituxan or a conbi nati on Bfartplked8 Following an 55 29 July 2005

WO 02/ 060484 PCT].U 02620. hour,..cel | s were pellet.ed +angd resuspended
' 20 ECS. RPM AMEG St Sy reReny e il to Hiiee RERRRF 85 T nki ng.
After 18 Rasiligndi RasbRtk®dddhiaddlor P BREQR ifveWich in@lﬁé@t}fe%ﬂgy of AgPEpes3 3
assay as described in Exanple 1. The results are shown in Fig. 7. Fig. 7

unanbi guoargibydies |ta senhancesthe heffectiveneso wbi vasivio sherothgrapentic - 42028 iapludibady

h | DEC- 15 i.th it - 0 tib h it id f
enhanced bpBREssE Rt G ERre e el A Ve b Pow "
concentrati onsyRfe | faffeulns, (tlgiésf lEmeﬁle( 8hdwI/thd )apo&foh@ SiFeRd QUfl GndrdkiRgWas

approxi mately tw ce that of | 1s incubated with tuxan alone. Fig. 7
further strowenttatians afhinsintfGIaA% antibedeom SKYE dellstboti ajbrer andon cembinatipoweth of

| DEC- 152. ,Exanpl.e .12 | DEC- 152 synergizes W th Adri i n_i,ngi nduci.

apopt 051 SRI DI el SPr 4 arpm U e JeFEhid I gl 8, PRginkda

appl i cabidjilypot ahtiodp'R8 GhtuxhA R iiRDbate XRRISWNEHs WER & ARE ERQFeM@etnt, 0 Show
that the nmethods of the present invention are conpatible with a nunber of

chenot herapeatiiatomgaitiath INEE-d Spand iRdtukar wyte indreasphgndhthe apertatipkefivity of
tivel gn hance

denonstr at eg.t(ﬁagl nt i,.%gDZS ti bodi.es coul d be used_effeﬁ to
the of f | SR ndbcal ansibadly Wes ASIFBUES Ihaoohd SApEIRGL S S concenyion o
Adr i ar ny GijRc. 1 I vis ERRSAAIRR vakRRis REicREAIRHs YR Bliaf UPSILERAL hy m&ig@sﬁgam

v
procedure as set torth in Exanple 11 except that Adriamycin was used in
conbi nat i effectsi {The EXEGESR arcathoen in Ran. 6/RudoBarespeetieder i pti on grade

Adri amycin RDF (doxorupicin hydrochl qride - N -.1086-91) was ohtai ned
f rom Phar naci aAa"ﬁH‘eUp_f’(b)hl%S' (’/ﬁ‘r?'ﬁhggcg}?@eﬁﬁ &PFDWSHS}Q%'S%\WSSWRH *“a%“rfg _
conbi ned pobfysishnesk ol Lher st GORNRMIAMRND O FHDFGnlttnaRdpbh eGAagY! ti ng
rate of poptosis in SKWcells was neasured using the flow Ccytonetry based
caspase ISmsdmyllpkig. 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 (0.1ug/ml) enhances apoptotic activity above

either of the antibodies individually. In this respect, the addition of Rituxan to IDEC-152 at

concentrations of 10ug/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 to the apoptosis of SKW cells as derived from the combination of
an anti-CD23 antibody and an anti-CD2( 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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described in Exanple 1. The results are shown in Fig. 8. Fig. 8 graphically
shows that the addition of |IDEC 152 substantially increases2¢ hlﬁiy 2eqpoptotic
effectlve&(;cé@of Adrianmycin at all concentrations charted. Thes

syner gi st 88¢s are dramatically illustrated at the ?&TQ{SU?/Q“}” | ow
concentration of Adrianycin at 10-7 Mwhere the addition of as little as
0.1 g/m of IDEC 152 increases the percentage of cellular apoptosis to

appr oxi meh&lr YeellO¥erégieBetsd eSS atd@BusgiftedheTY: FOS| I 4R 5 15/ RLES&IHE@b fhose
skilled in the art wi|ll appreciate that this is a significant inprovenent

and woul dafti-ienap 6 fereftrasgdiskingn élﬁpmﬂ&ahou@r fncebation 86376, AEPRIOSIHORES WO

/
' i nduci R HSGRY SRt A otap Bkl vf Ry fo TR BRBER st n e 7™ "

versatility OfFltghEmﬁ}fnﬂﬁetﬁﬂuslyﬂM@dﬂhte@ﬂlat tReofkPRNGNBMNN arfieC DE® litiboldi siwkanpl e
12 was repeated with the wi used chenot herapeutic agent fludarabine in

pl ace of #&IDEAM)¥A mlﬂmveamr@a@g Uﬁi@ﬂ&@@hﬁﬁ&ﬁ@h@p pmw@&a@wmhw%aw@m -
NDC 504- 19- 511 06)

f
Dbt ar ned Bniitnshcetldhes B Gerefl B (R iBR bR 157G B il 15" A
review OfthE'aﬂo t&lcqla@a&dsxéppmhﬁéé@wk@%t e amchnfad Wik RaGERQSbdel m%s 70f the

pr esent |nvent| on may be used to substantially increase the rate

apopt osi sfuitherSkipwe tiat gisgient weseampanved avtiigher £ongauirasionniel IBEEHEZ.1n this
respect, the addition of as little as 0.1 p.g/m IDEC 152 to solutions of
10 M fludarabine to increases the rate of apoptosis fromless than 20% to
greater than 50% As with Exanple lggahple32Exanple clearly validates the
effectiveness of the present inventionwith clinically useful

chenot her apeuIDde@émysergmawﬁheAQMaMn ufﬁ)ﬂaclagmpbpt!bslem Cﬂiliﬁceelhpopt 05| s

B-CLL cells.As, set forth h t t f
et ovent Toeapis otk SRty W3 FRhOS R TR bR tallnitt
i ncl udi NQexplAmPe TRk SsbrmRedi BeMoSy ak Lihe TRethéts! 8F tthy/ ;ﬂ@@ﬁnﬁfeﬁm tmf&e

effectiveness of the instant invention in the treatnent of CLL,
abi ity oforgntiblat witlcR2 8umhbei bbdlrermothérphutie agpnipt oblose |pnrtsul@ﬂv,cé16I Isstwas

Losted, PerLalctal, o god onocytes (PBVD) elhl SelALedolaom Do ol oL
cei)eqto g; Imrrgﬁ?géh\?:\z?gclglgyﬂg%p%%{v%@ctﬁ;?ﬂﬁdpgﬁl@a%@ﬂ (HeRe Jﬂl@nﬁhﬁ%&a to 100% and al |
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 Upjobn. 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 litlle 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.

1
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cells. The cells were phenotyped for CD19, CD20 and CD23 expression by flow
cytonetry. Leukema cells fromCLL patients (0.5-1x106 cel jzgljlmj,)zowere

i ncubated with p5E8 (1Qug/m) or control antibody (CE9.1, anti-Ch4

ant i body) Y6h¥ Q‘?E 84after 1 hour of incubation, cells were PSEIROHBRR t o
remove unbound anti bodi es and resuspended at (x106 cells/m in growth

medi um (5% FCS-RPM ) and cultured in tissue culture tubes. The cells
surface bound antibodies were crospgxihpkad by spiking F(ab')2 fragnents of
goat anti-hunman |g-Fcy specific antibodies at Myg/nl and the cultures were
i ncubat ed at :BDE(MﬁZH)nagmyuwhftb:daampe bsinducing apomosrsulegfma ceflabl e 5

i medi ately be rreas red ctivat.ian

gy
29 July 2005 K L N 2 5211 V‘*%‘i?g&aa?ﬂ‘t"? N e fort h

in Exanpl & YoPShCBRAmAR 0P Qs SreP@Pedd QaUNBRLE Wihe?ij mée@'&ﬁexﬁ’&herﬁ&dﬁé abehng
mean fluorescent intensity in |log scale (MI) abl e 5 Caspase-3 activation

by | DEC- 18®iafabbisin pinceBQiO&tinUejdns PresemOion gradd Ehﬂ@ra (@udctruhlee phesphateon %

CAoPesy b et 06 5 opBisd fip BeeR o mitetion BB bl 35y¢ delaiird e ©°

| DEC- 152 m&@hﬁa%dbsﬁmahl?@sﬁ:mmlﬂ Ex4m$ 1022. 80) 35. 63 (26 84) Cells +
anti-hu.l GF ab' 2 16.09 2.27) 20.85 éﬁ? 27) Thi s Exanpl e unequivocally

shows t hat theAmtm@§anﬂ c@mipmcme@ﬂ@t méibodsasd gempositinge of fhsrpregent

ffect t th | euk
e rect vl Dkt A Do MBI SRR B e S SRPELREBRIE™™
Havi ng Sh&%}:a?é&ﬁwﬂpﬂbdaﬁ‘%n&f aléde2 3n {f}{’sté%ﬂﬂ BleddHien 0P litl;lg&‘s (ﬁﬁ%‘n‘ﬂ imece
apoptosis in CLL cells, additional experinents were formed to deternine

the effi cHytocbhutibes oiélﬁ"d‘gcﬂudaxtabiny to irmﬂﬂaﬁes&hﬂ:jmtmoﬁ:mobionaﬁwnlew thian 20%

D008 ¢ chempU et g, 080 % B, 5 AR Brerl e ke, oo
oAbt ek NS SRRERLISAAAIR oD R TRyghy CEC 102 0 1 o
ant i bodi es and resuspended in growh medi um (2% FCS-RPIvl) and cul tured 24
wel | pl ates. 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 o 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 (0.5-1x10° cells/ml) were incubated with pSES (10ug/ml)
ot control antibody (CE9.1, anti-CD4 antibody) on ice. After | hour of incubation, cells
were spun down to remove unbound antibodies and resuspended at 1x10° cells/ml in growth
medium (5% FCS-RPMI) and cultuted in tissue culture tubes. The cells surface bound -
antibodies were cross-linked by spiking F(ab®), fragments of goat anti-human Ig-Fey specific
antibodies at 15pg/ml and the cultures were incubated at 37°C until assayed for apoptosis. In

this regard, Table 5 irlnmediately below, shows apoptosis measured by a caspase-3 activation
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The cells surface bound anti bodi es were cross-1inked by spiking F(ab')2
fragments of goat anti-human |g-Fcy specific antibodi es at2d3uygbod and

t he cul tur‘ﬁ(z0 0§ 4i ncubated at 37C for 18 hours when the)i) wer e assayed for
apopt osi s I He caspase assay described in Exanple 1. SR t s are
shown in Figs. 10A and | OB. A review of Fig. 10A confirms the results seen
in Exanple 14 in that CD23 antagonists such as IDEC- 152 may he used to

i nduce apaghpsibtstahiiallyeiglsenoah GeFdampléM. Bercéint dpsptodidiets dobdmbimed &f 4 ant davel y

i nduced apoptosis in. approximately 30% of the CLL cells. Fig. 10B shows
that, whi heurs prug megpilegascentdufersitipblogsetleMdEDi ts own in CLL cells, this
effect may be enhanced through the addition of Rituxan. Mre specifically,
Fig. I OB shows 58-29 July 2005 WD 02/060484 PCTI US02i 02620 that the

addi tion of varying concentrati ons ofTdglé#§xan substantially increases the
per cent age @&gﬁzﬁ%ﬂwgﬂﬁwﬁy TOEEREY QSES) 6% BL@ELt&IIEﬁoWGE%Jt%!§”S of

| DEC- 152 teste bserved synergy further accentuates t'he potenti al
clinical rgffica f—thepresent—nventtony  xamte: 1§ ducttormof

apopt osi séﬁyl/t“rf)gépﬁg?nandpfl udar abi ne in a.ﬁ%‘ﬁ'&’?ﬂﬁzt he

of the upefulness—of thepresent invention! M antagonis ih
conbi nat | &&Eugdls t he conmon chenot her apeutifc agent fl udarabi ne
apopt osi sCes @y cells. Purified B-cells fiidmodlt3phti entD8@7VE2bbt aj ned
and procgp€sksH IQEQrB2i(phis8)y descri bed. Pr¢d@67{10.66) gr ad6.08I(L5&2)k
(1 udar apCakts p AOBEHBREpSESYDCTiHs [b0- EGB-06) 5483 (2hB0)ai nedsieaqns.Bey | e

Cor por at | gBils Cehti-huleG E(@ L, her treated wi th15B5¢4.27 al 9ne.gs (17.99ar abi ne
atone or "a conblnatron of The TWO at varl ouS d0S&éS substanti all Yy as

described in 120] _Per cent | S s.detected .by a f]owcytonetry
based caspase fﬁfgs'ﬁs% %‘@P %egme%ég%ﬁgﬁ%%%%%ﬁﬁﬁx%éenﬁl\ﬁ%o% a"f]hcgmlp«g%ﬁ?‘?ssc’to © {rﬁ%é”gto
exper i MeninverktRPa@SERcide inrifdeding dlograntdedaflieichihah lotkérhia bagddmedpims. 152 and
f I udar abi ne exhi bited sone crose-dependent i nducti on of apoptosis, a

conbi nation of the two conpounds dramatically enhanced the rate of
programmed cell death. These data hndi cialte; that |1 DEC- 152, alone or in
conbinationj with other agents, mg t2HR 1ee]f“f ective in treatnent of
patients that may m\ieﬁ&e@m}?pﬁ@isr@qmw-lspam RSk AP INELPS cel$ her

e

chenot her apeuti cs. Exanpl 7 ) ) )
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, Leukemia cells from CLL patients (1x10° cells/ml) were
phenotyped and incubated with various concentrations of IDEC-152 or IDEC-152 and
Rituxan on ice. Afier 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 15pg/ml and the cultures were incubated at 37°C for
18 hours when they were assayed for apoptosis usiﬁg 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
ug/ml IDEC-152 had effectively induced apoptosis in approximately 30% of the CLL cells.
Fig. 10B shows that, while IDEC-152 c¢an induce apoptosis on its own in CLL cells, this

effect may be enhanced through the addition of Rituxan. More specifically, Fig. 10B shows
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Anti-tunor activity of IDEC 152 in vivo After denonstrating that the CD23
antagoni sts of the present invention are effective in rredi aBimglf\IIKDEand
apoptotic activity in various neoplastic cells in vitro, ;%erl ment s
per f or med YQU¥8#*t hat the antagonists could kill mali gnaﬁ’F a6, | vo
More particularly, since the CD23 antigen is expressed at high density in
human CLL patients, and often expressed at various antigen densities in

patients Wat the %d@lﬁbﬁ of\ufymg tcoRatrafont BF RitBSIn %Qstaxﬁﬁlﬁ %éﬁes%@b&@ém@
ant agonl sts, either alone or in conbination wth chenother apeuti c agents;

coul d medpfitels andeagiing ﬁpmmsasraeﬁpdhn;ecomemmtlam oiDEEHE! teste@  2bis phseyver005

WO 02/ 060484 PCT/.US02/ 02620 ,1 DEC 1 0 nor activity in
a human B3 %#Ef PBIUAER LS POlRR h't“ﬁ@te%ec@ rfLﬁ)WFV"%E’é&“ % the art and
predictive of clinical success. Ani rral S were injected intravenously with

SKWcells (CD20, CD23 ). SKWcells (4 x 106 viable in 100 | HBSS buffer)
were injected (iv) into the tail veEnmample 16-8 week old fenmale CB17 SCI D

m ce. One day af er tunmor inocul ation,  nmce re inject (i with | DEC
152 in 200 | pdrdpcfionif ap W@&fﬁéﬂﬁ%ﬁg%%ﬂﬁg‘f‘g‘d @'{‘78@8;[0%?% for a total
of 6 MAb inj ecrﬂ %ﬂ&hé@%@?ﬁ@ﬂsmm%ﬁ Meemgef&ﬁe@nbﬂ&hé M@@ﬂt figven@iogh cysat ment
and control (untreated, injected with 200 ul HBSS buffer) group. Aninals

wer e obseanagbnisty were gmﬂ infcogibietiore with dheseonunem¢hemstlicrapeeidt agent fluderabine

show ng Siﬂg % of di seasg;ﬁp Ioped a paralytic formbefore death. Mce that
died bet HEBAGHEEHYNS fods or mice that devel oped severe paralysis

in both legs AGHIPBNLRY A [@NOHEGN SR LPEINE T RdSHetdstdL 88l ppasnagor ed
as dead. Kapl an-Meier analysis was perforned using the Statistical

Anal ysi s @sstilsach (FSAﬁ)ipamdgqadwﬁiudem Gﬂsdmfablgep‘ewsabzéd —BYDENA B T1ad® wasst .

The results ar 0 12. Fi 12 ¢ e shows.

ant agoni s?@aIB?(thfs‘P Vﬁ‘ﬂeén&’ TFEAR; oﬁ’gp%t‘%ﬁrﬁ ?rh Ea‘@‘fo‘%ﬂhqﬁad Eﬁo%@nfe’n t he
m ce and igsthrdtihealSRAERS { éoqnauaﬁiroﬁ%?%e FvoSHWHY Al dodleRHARIRAY 88 dWickiBed inhe
untreated controls. Specifically, anti-tunmor activity was éevidenced by

i ncr easedEsaumple VAl Peokntt apoptosib ees idegpcad ibyral foveoyematyrbasedecetspabe Soassayodss  at
all doses. test d 100, %00 and 400 g antibody per injection). At the two
hi gher dod%sH 5aPpig lani mal s in the treated groups were still alive at

day 46 when al thé)ersM@Q)f ‘Prﬁ@& E{ﬁ}mﬁﬂi Y Seed & qua]q jnaicaidl thatGAnlel Both AS136-Of

the treated animals 1 n roups were still alive when the experinent
concl udedl $2wexdtfindacibine eelitbmd sbhre doa@depcmdﬂnt piductionrod kpdpdekis aedmpinaton oay

66). These results ar nifica dence_,as to th acy, of e
Commoundss b HETPRG o relt PaofERe die ot arogfgmed ool deal “fnese dl
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 vive
Afier 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 malighant cells in vivo. More
particularly, since the CD23 antigen is expressed at high density in human CLL patients, and
oflen 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.




Exanpl e 18 | DEC- 152 synergizes with Rituxan to induce anti-tunor activity
Havi ng denonstrated that the CD23 antagoni sts were extrenel g9 ddiy @005 ve

t unor ci dal when used al one, experiments were perf pl ore

t he effect‘?}(\)/g%g@éﬁof such conpounds in concert with pr ovg;r#ﬁﬁjsoglg%%(

chenot herapeutic agents. To that end, flee CD23 antagonists of the instant
invention were tested in conbination with R tuxan using the SKW SCID nouse
nmodel as descr ibed 15D viaxasgeddefol dnti-h@dortabiivityeix REunERNB-1 shofM£$CEmSuse
injected (ip). either with IDEC 152, :Rituxan, or |IDEC 152 plus, Rituxan in
200 ul HBSwdelsthaty copmonponsed ipdhepat eedagdicher pUdipead seougss. hinimals were

det i i : i f i +Jh t aln i t
D o Cshomiiie TRy B hih W MCHR, OOy INSIRPEULE 10" BILKPRN TRT
152 plus Ri HBSAbuRS Wt abjedted Fintd e taNidind 6®8 vaekiold famaé CBAgISEDt i body

tested alone (p S 0.01). Using the sane dosing schedule, the conbination
of | DEC 1BRccan@niRidayuzfien twasr vioeulation, sugewererinjeded kip) aithi IDEGHY2 ing2l0i pi ty  of

h i ndi yj dyal | onal antibody. Thi i hy. the f hat at
day 68 t e ugER o TEuB BT a7 AT TS T bl b on
anti body th@aRNT0 GRitHAR use® FOMALIL FediPet 248 L) (inttAateliNinfR@dl B P gr oup

and a 30% survival in the Rituxan group. Significantly 6 out of 10 aninals
in the comiSSaniten goaupAnenals dicreehserved e signs 0hyliseSe and servivahmonitoredit y

days after, the |last. untreated ani,mal had di ed. [Fur rnpre, g.greater, tunor
Foaponse MISPERSERaE SR Al SEePESTAAPRYA 2050 [t PRI ERorish tha died

| DEC152/ Rpi%ah dob@vatidd peridRC e \ihied A0 di@IfRE bdkRC hhalstsDEC bbied 1adsone,
suggesting a synergistic response of conbination therapy. Overall these

resul ts bycodapadiéd dyelabérgd i buelithing evtre Isarifickd apd redbdpmdtdsodeadof K@pag-Meier

ant agoni sts,plus Rituxan,.could provi.de a, synerqistic I -tunor, response
Ggainat st BRaRe TG 1R SHEnA Y B avarn OTeI g A S eHPRar o
di sease. JhRegeddy hd Btk e Bl relMid brelSHESABIFiPPY €Ci ate that the present
invention may be” enbodied Iin other specific forns without departing from
the spirit or Eigni2 eleardyt shombsuba she €H23 ewdgonistst diahe inkianf ioveyion mefamded thei pt i on

of the present jnvention discl s only exenpl ar enbqdi nents thereof it
'S to bo RN ek BERRdEe Bickand Jedlp 2errdic dnaoast It A CMin SOMBRES i ¢ hi n

t he scopegfinhbfePERRBIR _gpeéﬁﬁéﬁlﬁ'?%ti-tﬁﬁﬁpﬁaivﬂg ks el idBndRl B9 §itlredsEV &R AN 1S
not limted to the particular énbodi nents that have been described in

det ai | heoktiumor Regring apimads ever mor-tresthd ndrdroksent i dlosasdedtdte(1800208dad 400 aigns as

I ndi C_"’.‘t ! Vgnt%]:)dgg 98 i%j%&?(ﬁl).a r}% e rt]\;[v(? ﬂatgh(?rf dotsQSGSO% 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 used 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
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invention 61 29 July 2005 WHAT IS CLAIMED IS: 1. Use of a non-dinerized
anti-CD23 antibody in the manufacture of a nedicament for bgegayiogs a
neopl asti¢c disorder in a mammal in need thereof. 2. Use accordi ng to claim
1, wherei 89 HOB”EHE- di meri zed anti-CD23 antibody is a nmond&T8R8P284 i body
or a polyclonal antibody. 3. Use according to claim?2, wherein the

non-di neri zed anti-CD23 anti body is a nonoclonal antibody. 4. Use

accor di Ngbffer Gt PrdBefrmiHeg tRAd AHRE niRRARbRMMonaMTHebRsl1s! oF Be ChpeiBiichE are

anti body or a humani zed anti body. 5. Use according to claim1, wherein the

nmonoc| onathoamtin@egiy3i s a chimeric antibody and the chineric antibody is

PRVATI ZED(r) . §. accordi ng to claimb5s, . Lt he. PRVATI ZEDX 1

ot body 1 5 1 ot FSSAG R Shee Gt Ry op IR o i Bk R a1
di sorder ihg mal@mbedctviQofdeh ahidy teRaSIohd SQT.ODE|@ﬁ§d§%e|‘ﬁﬂﬁkdd%§r%

di sease, resistant Hodgkin's di sease high grade, |ow grade and

i nt er nedi stheduje.dbe combinpenkl IWEC |1 3Znanddiitisan Bvag glgarly supenioe td haphidtymerc

(Vo ogavi phiecn RS RERGRTREIN bR (T wbt EidinclP R 1S 4 gt GBSO
Bur ki tt' sed iarhess 4Bk hurvAhDBte of teain@falé RS eFMASinatiANAGYSdyGreBnegt broup,

| ynphoma, angi oi mmunobl astic | ynphoadenopat hy, small |ynphocytic;
fol | i cul agompdiréd igse20%apuuivalan Itbe%Eﬂ veerenpeang ag0&asredvedn fhe Ritwgregioup,

i munobl agti c. | ohl astonm: ,snmal |, non-.cl eaved: Burkitt's and

non- Bur ki s e PSP 1 8Bist SRt cnmEoR ERYE Vent P chicslre e 8, more

predom naghbh Ywedtldays hft@vd 162 luhireAdidadifkl had'URE, Firkefnors, Mbleatet @aN&d and

| arge cell |ynphomas. 8. Use accordi n%@to claim7, wherein the neoplastic
i

di sorder fespdBseayas abberwer o misersbaieipg 260 [vgukes ifiget(®- d ECH2/Riksan dlegsr di ng

to claiml, wherein e neopl.asti lsarder s selected fromthe gro

consi ot | ngiesreveey b 40 it Rpfih dPEGSER ione, ubGiE £ amedts Hpeliecdni gn
g L ade, | f)mﬂﬂﬁed@tn_tﬁalﬂpy. k@%rﬁl??‘lfgé ﬁ%afzs%ggiagqia-dlMg kidicafed MARRO B@BbiRER! |
chronic ly ocytic |eukem a - uly

| ynphona ¢f(DY3 antagartists plabk Rituyarpteoldbprokide p syrapisticaitatumor 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 invention is not limited
to the particular embodiments that have been described in detail herein. Rather, reference
should be made 1o the appended claims as indicative of the scope and content of the

nvention
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| ynphoma (FL), diffuse large cell |ynphoma (DLCL), Burkitt's |ynphoma (BL),
Al DS- rel ated | ynphomas, nonocytic B cell |ynphoma, angioi npagalpl2essi c

|l ynphoadenopat hy, small |ynphocytic; follicular, diffuse |arge cell;

diffuse small cleaved cell; large cell immunoblastic |ynphobl astong;
smal |, non-cl eaved; Burkitt's and non-Burkitt's; follicular, predom nantly
| arge cell; follicular, predomnantly small cleaved cell; and follicular,

m xed sma TeQ¥ Iﬁlﬁ)fsarge cell Iyrrphorras 10. Use according to claim
9, wherein isorder is B cell chronic |ynphocytic |eukem a
(B-CLL). 11. Use according to claim1, wherein the non-dinerized anti-CD23
antibody is aspoeimteg M&Qe@mﬁyéﬁia%lg R Moy emé!n%fa (RSGAGHRGNDE &0 ©laim

11, wherein the cytotoxic agent 15-a radi Gi SO Ude aceor ing to
claim 1, whedtiag pnedplastipadifordsmpratmangnd or pead &rwdffor si mul t aneous

adni ni stergd si il LABRAHS|Y 10 Tequaeh A AWML 3d-Bp4 ufifhey O ger W LR

at | east one chenotherapeutic agent e accordi ng
wher ei n th@ommah@b@pemﬂ&ycé@elrﬂmlb®mn antibody. 15. Use according to

claim 14, ere mAc p ' At g Yondi ts,Wth or
Bi nds o' Ob1o, - Gt iBst cfio 2P Bt ARl el BLLRRRAEERE S5 0" 1 o

claim 13, Wﬁ@célnhl mh@dchermt herapeutic agent is fludarabine. 17. Use of at
| east one pon- dUE@z{cE&@ifl it GO&Rer ﬂttﬁet}gg%c?@aqa@t;b h)?ﬁs.itchlgl{%f}c ant{body

chenot her apeuti ¢ agent e “manu acture 0 dicarren |ng a
neopl ast i cabﬂwr?déﬁntlbpw a marrmal , Wherein the at |east one non-dinerized

anti - CD23 anti b@&y ac@&gmél&?clgﬂn Sonteif g‘{% mdHIEORA Qﬁt;b% a* &n%%%qsml%%@at onin

fornmul ated for sinultanéous adrinistration or sequen m ni's
ei ther or d@dthel@mw@mdwdbﬁdiWAﬁbZlﬂP@ m 17, wher ein the non-di neri zed

anti-CD23 anti bggy, | oinal: %ﬂ%g cl g (ant i body. 63
29 July 20(6315 18 C&O?dlg%tg?r& %g to cﬁl@ iﬁ%?e@%‘?ﬁh%hé nonlgi]rrerl zed
anti - CD23 ant i bdshaciadiag tndrind, sheakinghe ndoplistic @@rdetUseclagedbfretinmige groupcl ai m

19, wher ei 9, Li§e, B RASONRbg ggﬁi?ﬁé J}%%é Béntcl%c{&ﬁj‘ Cdl%ﬁ'ste #2%1 O%?Oha“?%‘h{é b”' zed

anti body. 21. e according to clalim ern t ody is
| DEC- 152. 2@ intgryediatscaadd inpeyHodekdn® lymphdnaswB ek chronitympheqytic krekapeBi c agent

is an antipEgdy. |ymhoplasmacytoid lymphoma (LPL), mantle cell lymphoma (MCL), follicular
lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s fymphoma (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.
8. Use according to claim 7, wherein the neoplastic disorder is B cell chronic
lymphocytic leukemia (B-CLL).
9. Use according to claim 1, wherein the 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-
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23. Use according to claim17, wherein the chenotherapeutic agent is an

~antibody reacts wth or binds to CD19, CD20, CD22, CD40, Cp¥Qlyy 268862 or
B7. 24. Use according to claim17, wherein the neoplastic disorder is

selected fromthe group consisting of rel apsed Hodgki n's di sease,

resi stant Hodgkin's di sease high grade, |ow grade and internedi ate grade

non- Hodgki n's | ynphomas, B cell chronic |ynphocytic |eukema (B- CLL),

| ymhopl asmacytoid | ynphona (LPL), mantle cell |ynphoma (MCL), follicular

| ynphoma (FL), diffuse large cell |ynphoma (DLCL), Burkitt's |ynphoma (BL),

Al DS- rel ated | ynphomas, nonocytic B cell |ynphoma, angi oi nmunobl astic

I yrrphoadeggﬁat hy, small I_grrphocyti c; follicular, diffuse |arge cell;

di ffuse snibh) vahplgmaatqid ymphymac L), masem el dgrrhempy Mo Talicdsra; A

smal |, nonhedpBawe thL)Buirrkdel far c_@mdyrﬂﬁsmnﬁttmc:m,'ﬁirkiw 15;1@%;@4 (BL)?EA@SI”‘ nant |y

| arge cel | ; fpol_ licular, predominantly small cleaved cell; and tollicular,

m xed snal9ated] FapkppasrgonosytseB <l | lymphepromgioimpnnoblasic hemphpaderpaiy cl ai m

24, wher ei gndih@uipR6Rtas fllfculdl, SAFERN 1aks  BIIC &liffusé NN Qeavkd WBIMORYZ! &l eukem a

(B-CLL) 26, Use of a non-dinerized anti-CD23 antibody in the manufacture of

a nedi camelftmyngplastic tunghohlgsteny smallcimeifareds Prkibe gid pondurkidng follilas L) in a

mammal i n pedshihdhey @Rdo colly follldtRr, FpiBmtang AV &8, aRIRLA:, thiged

non- di mer i ze(il %gtl - 3 antibody is a nonoclonal antibody or a polycl onal

anti body. ¥l dsaxedgnd bragicrl bpwhemasi m 27, wherein the non-di neri zed

anti - CD23 ent i bogky adcrdthg fP0RM ) AkheRdM IR0 WYoplRic 2%orliet Ys 3081 ARdnicUse

accordi ng {y% clai.m 28, wherein the monocl onal anti body is a chineric

anti body pPhociinisplierid B body. 30. Use according to claim29, wherein

the nonocl pnal Bt khefing & bidet115%herddd - hdsn amepibali Ro-L028! AtiBdEOis Wherein

the medi canent is fornulated for sinultaneous admnistration or sequential

admi ni st r aBSSEHIGIVIRALYOIFEASHt h at | east one chenot herapeutic agent. 32.°

Use according tOseGbardhgdib clah @l Sitereid e SRAPBRL NRAGPEHIRoRPENt 15 an

anti body. 33. Use according to claim 32, wherein the chenot herapeutic agent

is an antibody YEaceadinge plaig Lpphegen thy medigmertn dormpfapel forpipltanepysol, CD52

or B7. 34.adds@staes Qnelilitolddy O @iaqlngﬁila; 2MRAREEhibnt MearghGOB NRK AP QAL gneagent is

f | udar abi ne(;.f3 [ 35. Use of |DEC 2 and RI TUXAN(r) "in the manufacture of a
medi cament “EBPthETRRERHS 3g50ta

14. Use according to claim 13, wherein the chemotherapeutic agent is an antibody.

15. Use according to claim 14, wherein the chemotherapeutic agent is an antibody reacts

with or binds to CD19, CD20, CD22, CD40, CD40L, CD52 or B7.
16. Use according to claim 13, wherein the chemotherapeutic agent is fludarabine.
17 Use of at least one non-dimerized anti-CD23 antibody and at least one

- chemotherapeutic agent in the manufacture of a medicament for treating a neoplastic disorder
in a mammal , wherein the at least one non-dimerized anti-CD23 antibody and the at least one
chemotherapeutic agent are formulated for simultaneous administration or sequential
administration in either order.
18. Use according to claim 17, wherein the non-dimerized anti-CD23 antibody is a

monoclonal antibody or a polyclonal antibody.
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neopl astic disorder in a mammal in need thereof, wherein the |IDEC 152 and
RITUXAN(r) are fornulated for sinultaneous admi nistration ggjagaoenti al
adm nistration in any order. 36. Use according to claim 35, wherein the
neopl astic disorder is selected fromthe group consisting of rel apsed
Hodgki n' s di sease, resistant Hodgkin's di sease high grade, | ow grade and
i nternedi ate grade non- Hodgki n's | ynphomas, B cell chronic |ynphocytic

| eukem a (B- CLL), |ymhoplasmacytoid |ynphoma (LPL), nmantle cell |ynphoma
(mMcL), follicular |ynmphoma (FL), diffuse large cell |ynphoma (DLCL),
Burkitt's |lynphoma (BL), AIDS- related |ynphomas, nonocytic B cel

| ynmphonma, angi oi mmunobl asti ¢ | ynphoadenopat hy, { small |ynphocytic;
follicular, diffuse large cell; diffuse snmall cleaved cell; |arge cel

i mrunobl astg.c | yaphebliast 8dkimS R Wherel e ChoRaNBehizeBUhkICD23 Sanfisly is a
non-Burkitt's; faollicular, predomnantly large cell; follicular,

pr edoni nanPPRPeRdatikodaved cel |; and follicular, mixed small cleaved and
| arge cel | 20. y nph@nReordidd to 45 BC GAESh N héhdelofhMndkbdy W5 EBInBrid AiRib&RBOP! asti c
di sorder is B cell chronic |ynphocytic |eukem a (B—%LL). 38. Use of a
non- di mer i ¥édEatized@EBedint i body in the manufacture of a nedicament for

i nduci ng apopt OleSichdiiBlol A0, vRISOMoRRIAGhiSy i BRI sognant_cel | s

wi th an apgptosi s |q%30|n9_annunt of the medi canent. 65 29 July 2005 39.
Use accor dfng t'8secrsrdnsie clajp di-avhsreinibe sismotierrasutic agenbisen 2ebod- ant i body i s

a monocl omal  aMdel 0QFYInOTo il Al Y ShPR the @REhIRINpeuthCageMSaRtiObd Bkt 0 cl ai m
39, wherein the non-dinerj anti-CD23 anti bo i s a nonoclonal antibody.

d
41. Use ac‘B’H}‘ain@SE%CQ}9apRZZS:(ED%€PéQ=HQ4% (FRﬁ?d%lEﬂnal antibody is a

chineric antibogy ac@irdiry RBWIEAT1786hcadt thD Abhlast disdlf® iAe RO E theQr&lpai M 40,
wherein the nonoclonal antibody is |IDEC 152. 43. Use according to claim 38,

wher ei n t HENsitde chrbreed Hodekinm diseaseqrepigiant Hadgkin s dissase highogradsi Bowy giedeon or

sequent i al andGikriHeihte Afdde Roh-No@dhin’ Pfydhons! B call cir6:@8 lynPRScyEb RRdnhig (Bpeut i ¢
agent. 44. Use according to claln1z3, wherein the chenot herapeutic agent is

an ant i bodytl)4dymhoplasmecqyisidyilyipphomacildilm mantle, sl dypphome AebbthliFgpeut i ¢

agent i s aApmpk¥iab@aly, diffaet Brge Well Ny@fholth MOS.CLY Bik%:s FRRRomdHAS, AGHMO,
CD40L, CD52 or B7. 46. Use apcorg¥ng to claim38, wherein the halignant
cells are relatﬁfl é}g{xg@nﬁf,trﬂoqo%w B cell lymphoma, angicimmunoblastic 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 ceill lymphomas.

25. Use according to claim 24, wherein the neoplastic disorder is B cell chronic
‘Jymphocytic leukemia (B-CLL)

26. Use of a non-dimerized anti-CD23 antibody in the manufacture of a medicament for
treating B cell chronic lymphocytic leukemia (B-CLL) in a mammal in need thereof.

27. Use according to claim 26, wherein the non-dimerized anti-CD23 antibody is a
monoclonal antibody or a polyclonal antibody.

28. Use according to claim 27, wherein the non-dimerized anti-CD23 antibody is a

monoclonal antibody.
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medi cament in vivo. 47. A kit useful for the treatnment of a mammal
suffering fromor predisposed to a neoplastic disorder conpgigiynrgost | east
one contai ner having a non-dinmerized anti-CD23 anti body deposited therein
and a label or an insert indicating that the non-dinerized anti- CD23

anti body may be used to treat the neoplastic disorder. 48. The kit of claim

47 wher ei n2d. he DeoRbaShE € ShimoIsdehert R M6kl ARy iyhReNd iftibodyeukem a
(B-CLL). 49. The kit of claim47 wherein the non-dinerized anti-CD23

anti body | ¥ BN BHY- anti body. 50. The kit of claim 49 wherein the
nmonocl onal 3eant i bedicdring {9l 58 -whefh the monoclonal antibody is IDEC-152.

31, Use according to claim 26, wherein the medicament is formulated for simultaneous
administration or sequential administration in any order with at least one chemotherapeutic
agent. '

32 Use according to claim 31, wherein the chemotherapeutic agent is an antibody.

33. Use according to claim 32, wherein the chemotherapeutic agent is an antibody reacts
with or binds to CD19, CD20, CD22, CD40, CD40L, CD52 or B7.

34. Use according to claim 31, wherein the chemotherapeutic agent is fludarabine. _
35. Use of IDEC-152 and RITUXAN® in the manufacture of a medicament for treating a
neoplastic disorder in a mammal in need thereof, wherein the IDEC-152 and RITUXAN® are
formulated for simultaneous administration or sequential administration in any order. |
36. Use according to claim 35, wherein the 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
lympﬁoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s fymphoma (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.

37. Use according to claim 36, wherein the neoplastic disorder is B cell chronic
Iymphocytic leukemia (B-CLL).

38. Use of a non-dimerized anti-CD23 antibody in the manufacture of a medicament for
inducing apoptosis in malignant cells by contacting the malignant cells with an apoptosis

inducing amount of the medicament.
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39, Use according to claim 38, wherein the non-dimerized anti-CD23 antibody is a
monoclonal antibody or a polyclonal antibody.

40. Use according to claim 39, wherein the non-dimerized anti-CD23 antibody is a
monoclonal antibody.

41. Use according to claim 40, wherein the monoclonal antibody is a chimeric antibody
or a_ humanized antibody.

.42. Use according to claim 40, wherein the monoclonal antibody is IDEC-152.

43. Use according to claim 38, wherein the medicament is formulated for simultaneous

administration or sequential administration in any order with at least one chemotherapeutic

agent.

44, Use according to cla‘im 43, wherein the chemotherapeutic agent is an antibody.

45, Use according to claim 44, wherein the chemotherapeutic agent is an antibody reacts
with or binds to CD19, CD20, CD22, CD40, CD40L, CD52 or B7.

46. Use according to claim 38, wherein the malignant cells are contacted with the

medicament in vivo.

47. A kit useful for the treatment of a mammal suffering from or predisposed to a
neoplastic disorder comprising at least one confainer having a non-dimerized anti-CD23
antibody deposited therein and a label or an insert indicating that the non-dimerized anti-
CD23 antibody may be used to treat the neoplastic disorder.

48. The kit of claim 47 wherein the neoplastic disorder is B cell chronic lymphocytic
lenkemia (B-CLL). ‘

49, The kit of claim 47 wherein the non-dimerized anti-CD23 antibody is a monoclonal
antibody.

50. The kit of claim 49 wherein the monoclonal antibody is IDEC-152.
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