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Field of the Invention: In a broad aspect the present "invention relates to
the usgyv@b2/6d09ss ant agoni sts for the treatnent of neopl ap¢tgseh/esders. In
preferred enbodi nents the present invention provides for the use of
anti-CD23 anti bodies for the inmunotherapeutic treatnent of malignancies
including B cell chronic |ynnphocytic | eukem a (13-CLL). Background of the
I nvention: Patients afflicted with relatively diverse malignanci es have

benefited from advances i ~ rﬁ@fﬂ%ﬂﬁ r the past severa
- decades. Unfortunately, mh@?g%ﬂgggﬁbt eraplggnﬁﬁgve substantially increased
remi ssion rates FOR EHESIREA TMENTVOF NEOPEASTUSI DISORPMIES continue to
succunb to their disease eventually. Barriers to achieving even nore

cytot oxi ¢ dosing and . often' make current therapies unavai”ﬁHWHﬂmmmw mm
undergone previous treatnents or have relapsed. Thus, it renmains a

inpressive results conprise tunor-cell resistance and—the—tnacceptable—
toxicity (e.g. nyelotoxicity) of available treatnents that limt oHtinaI

i nnmunoconprom sed,” debilitated or -ol der patients. These | ‘ re
particularly evident when attenpting to care for patie t*1dave
challenge to develop less toxic, but nore effective, tagﬂmMﬂmmmwmmmies
One attenpt at enhancing the effectiveness of such treat s the
use of therapeutic antibodies to reduce undesirable cross-reggdisvity and

increase tunor cell localization of one or nore cytotoxic agents. The idea
of reckigld ofthe henkeni es to use in treating neoplastic disorders dates to

at least 1953 when it S, sh - th nt | bodj;es tho-be used t
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technol ogy that allowed for a continuous supply of nonoclonal
for the use of anti-CD23 antibodies for the immunotherapeutic treatment of malignancies

mcluding B cell chronic lymphocytic leukemia (B-CLL).

Background of the Invention:
Patients afilicted with relatively diverse malignancies have benefited from advances
in cancef treatments over the pastvseveral decades. Unfortunately. while modem therapies
 have substantially increased remission rates and extended survival times, most patients
“continue to succumb to their disease eventually. Barriers to achieving even more -ixhpréssiv_é
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 limitations are
parﬁcularly evident when attempting to care for pétiems that have undergone previous
treatments or have relapsed. Thus, it remains a challenge to develop less toxic, but more
cffective, targeted Itherapies. |
One attémpt at enhancing the effectiveness of such treatments involves the -use of
therapeutic antibodies to reduce undesirable cross—reai:tivity and increase tumor cell
localization of one or more éytot()xic agents. The idea of recruiting antibodies.to use. in

treating neoplastic disorders dates to at least 1953 when 1t was shown that antibodies could

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




anti bodies that specifically target a defined antigen. By 1979, nonocl onal

anti bodies (MAbs) had been used to treat malignant di SOEEEMBER 2005man

patients, Mre recently two unconjugated nonocl onal antibodies, Rituxant'

& Her cepMOhP%%88ave been approved for the treatment of AGNUSBHEPhs

| ynphoma and breast cancer respectively. Currently, a nunber of nonocl onal

anti bodi es conjugated to cytotoxic agents (e.g. radioi sotopes or protein
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hypersensitivity rcaction to the antibody moiety of the conjugate. Furthermore, even when
adverse side effects are minimal (for example, as in a single administration), circulating
HAMASs decreasé 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 dirccted immunotherapy are the
hematological malignancies. Hematologic malignancies include lymphomas and leukemi-as
that, in many instances , are.more accessible to blood bomme 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’
lymphoma), there remain a number of hematologic malignancies for which there is no
commonly accepted effective tﬂtteatment. Among these malignancies is chronic lymphocytic

leukemia.
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elderly that starts to increase in incidence after fifty years of age and
reaches a peak by late sixties. It generally involves ¢ beceMBeER &0t i on of
neopl asti ¢ peripheral blood |ynphocytes. In the U S A--it has been

est i mat edVQ BHO6ORE$ 1008, 7300 new cases of CLL were di agnoR&IVHAN262900
patients died of this disease accounting for 30% of |eukem as in Wstern
countries (Young and Percy et al. 1981 N H ?Mnograph 57; Cancer Facts and
Figures, 198 tyy t i ca
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Conversely, CD23 expression has been found to be consistently present at
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ol i gomeri zation: of nmenbrane- bound CD23 to trimer during bindi ng.to its
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The CD23 leukocyte differentiation antigen is a 45 kD type Il transmembrane
glycoprotein expreSsed on several hematopoietic lineage cells, which function -as a low
affinity receptor for TgEl (FeyRU) (Spiegelberg, 1984. Adv. Tmmunol. 35:61; Kikutani and
Suemura et al 1986. 1 Exp. Med 164,;1455; Delespesse and Suter et al 1991. Adv. Immunol.
49:149; Delespesse and Sarfati et al 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). Upﬁn proteolysis, the membrane bound CD23 gives rise 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, theumatoid arthritis and allergy. In CLL, sCD23 levels in serum correlated




1988. Blood 71:94). The sCD23, particularly the 25 kD speci es, has been
shown to: a) act as an autocrine factor in sone EpsteigDBaEMBER 2005
transfornmed mature B-cell lines, b) act as a differentiation factor for
prot hynocytes and c) prevent apoptosis (programmed cell death) of germ nal
center B cells, possibly via the induction of bcl-2 expression. . Besides
Rituxan typical treatnent for B-cell malignancies is the adm nistration of
radi ati on therapy and chenot herapeutic agents In the case of CLL,
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used f froma variety of cancers. Thus in one
enbodﬁﬁgﬁ%ﬂﬂgﬁgﬁ&£§£en &?%ﬁéh I'on provi des a nmethod of treating a
neopl ast i ¢ Akissdr, eltes an pbject wh theglresemt imeaton tegraade lowrtpritisi sgnpoantisiand stedoidng a
theraqﬁyhh§§%h%dg;& g&%ﬁmg muypt of a CD23 antagonist to said mamal . In
one aspect” o th g%ese I'nvention there is provided use of a
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non-di merized anti-CD23 antibody and at |east one chenotherapeutic agent
in the B Gtdiheepbn2 medi canent for treating a neoplastic disorder in a
mamal  whereirn the at | east one non-dinerized anti-CD23 anti body and the at
| east one TdaeEmsd othenpliedtives agermvidgd dorf by the peesesd invetios whi¢h, she bregd sense, is
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aspect of the present invention thére I's provided use of a non-dimerized
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anot her aspect of resent i nvention here iIs pr ovi d use of
and  RITGRAMY Ppvifes at weth%ﬁﬁﬁ%m&@@eewla%wmmarmmnaﬂmal i aeedithgjed compptingti c

dLSOI‘ QA8hinisterRB a terfpeEGHVBERi¢08Rount of a CD23 antagonist to said mammal. In one aspect of

the present invention there is provided use of a non-dimerized anti-CD23 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
rhammal 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. 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. Iﬁ another aspect of the 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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mammal in need thereof, wherein the IDEC 152 and RI T' UXAN(r) are fornul ated
for sinultaneous adm nistration or sequential adm ni st reDEOCBMBERaADPSOr der .

I n anot her aspect of the present invention there is provided use of a
non-di meri zed anti-CD23 anti body in the manufacture of a nedicanent for

i nduci ng apoptosis in nmalignant cells by contacting the malignant cells
with an apoptosis inducing anount of the nedicanent. In another aspect of
t he present invention there is provided a kit wuseful for the treatnent of

I ff d | d
2t "1 oast BRBTELAL AR AR, ng R RaRe oGy [ Zod Briin CBAM | BB CHRRER! | o

t her edimnulpdnelor aldmlim&traom anseqneenat admingirg@h iimgnyt bider. T endilom -aspeneof meqbresent

) [ i bady be us d to reat .th plat C. d| or der [ 1
oo o SR dhirh SRy e S0 o biBe A uRRb 7 RO hRRuedR o o

|'i gandedigaiepppindaeng n:@ptoisidm malmnhmtbeﬂisybym’onmﬁ&iglthmhl@mﬂxt&eﬂmm arnip@paeits S,

bi nd th t 23 ti )
ol i m O TG eed MeRAE s Mool Bh o THoP BB R Ph ARSI TR s,
| n prekul fop thearsbmetnnght farihal su@BR feont argodlispbsd 0f a bdvplabtisdisider icompisingn  may
i ti-CD2 tbd ch. -152. 1n thi t it.h
beon 55 B RCIIEER T a0 62 e erobaab S sbd B L) Paing
t hat mdcktmgnlﬁagﬁmbsnsnmyd zbm Oﬁmmlbodynﬁhm va@ip treatitise neoplagoplisasier. &vs vl | s.
e instant invention copprises a.method
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agents in ndbof thensel ves, they may al so be used synergistically in

conj ufeRs oﬁhﬁn B# vari ous chenot her apeutic agents. Thus, another embodi nent
of the invention conprises a nethod of treating a neoplastic disorder in a
manmal conprising the steps of: admnistering a therapeutically effective
anmount of at | east one chenotherapeutic agent to said mammal ; and

adm nistering a therapeutically effective anount of at |east one CD23
antagonist to said patient wherein said chenotherapeutic agent and said
CD23 ant agoni st may be adm nistered in any order or concurrently. Although

"the CD2 3 antagonists may be used in conjunction with a nunber of

chenot herapeuti c agents, preferred enbodi nents of the invention conprise
t he use of the
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sel ected CD23 antagonist Wth the anti-CD20 anti body Rituxanry"_In this
respect yet another enbodinent of the invention conprispeceMBERIZEDSOf
treating a neoplastic disorder in a mammal conprising the steps of:

adm nwetoensoags a t herapeutically effective amount of R treausomze&ai d mammal ;
and admnistering a therapeutically effective anount of |IDEC 152 to said
mammal wherein said Rituxan and said ] DEC- 152 nmay be adm nistered in any

order or concurrently. More generally, the antagonists of the |nstant
i nvertesprciisl)y AeHndnthalauilisayagneisty S8 YU niBi 'RAGCAPORIASH BnRsapbdhes t hat

react wth or._bind to antigens at. are. associated wt i gnancj es for
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t 0 ClipoPtosiShrMnallghddy, celiDAOmpaiilconGiobde amd. dznant ¢edinsith AMapeptskis! | ed in
the art will appreciate that the present inyention may be used to treat
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ant i ggBnts Exen 1adipisoidpads. neopl asns that nmay be treated in accordance with

the present _invention conprise e(rgeﬁlcapsed_ Hodpki,n' S di,sea%e resi st ant
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non- L0 ARl ol I CREQRL G Y VAN j L),
g i afo TP SRR SRy ip R o MTR AR horSBKERMES MR o ar
| y nphiarpanohk) emigidfofdas of thaingentioe kdmpryseph vothad pDre@ting a mipplaptiq disor 439 Hohoma
(BL), AIDS- related | ynphomas, nonocytic B cell |ynphons, :

angi JUMAHALEATARSIRE ‘hF;?%ﬁﬁB‘édenopat hy. small Iyrnphocytic; follicular,
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f ol | iageihtas saidmedanalpamd |y | arge cell; follicular, predomnantly small

cleaved cel]; _and follicular, mxed small cleaved an rge cell
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of theg:4 nstant whd¥gNtiign ' icC8leht LKAPOA®RSY23 ARklEni | ,l eukem as
and %glsdt g%@%grr\ais]éw%%lg %lﬁg{mrrﬁr oé]gcofkemelxg?%sent %Bn\i\g%tﬁ&rg%} ca Jfe used to
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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 amount of Rituxan to said mammal; and
-administering a therapeutically effecﬁve amount of IDEC-152 to said mammal
wherein said Rituxan and said IDEC-152 may be administered in any order or
concurrently. ‘
More generally, the antagonists of the instant invention may advantageously be
used in combination with antibodies that react with or bind to antigens that are associated
With malignancies for the treatment _0f neoplastic disorders. These include, but are not
limited 1o 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
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a manmal in need thereof conprising adm nistering a therapeutically
effective anmobunt of a CD23 antagoni st to said manmmmal . 6MeECEMBERE005
significant facet of the instant invention conprises articles of

manuf actwip 02/6de¢x as kits incorporating the disclosed CO23¥¢@ntis@messts. | n
this respect the present invention conprises a kit useful for the
treatnent of a mam"ral suffering fromor predisposed to a neoplastic
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Yet another significant facet of the instant invention comprises articles of
manufacture such as kits incorporating the disclosed CD23 antagonists. Tﬁ this respect the
present invention comprises a kit useful for the treatment of a mammal suffering from or
prédisposed to a neoplastic disorder comprising at least one container having a CD23
antagounist 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 biﬁding of Rituxan® and a CD23

antagonist to lymphoma cells in a concentration dependent fashion;




Fig. 9 shows the synergistic induction of apoptosis in |ynphoma cells by a
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illustrate, respectively, the induction of apoptosis i'n-CLL cells by a
CD23 antWPRI064484| one and the induction of apoptosis in CPCTAES0PE2B) a CD23
antagoni st and Rituxan and the conbi nation thereof at various -
concentrations; Fig. 1 | shows the induction of apoptosis in CLL cells by a
conbi nation of. a 3 1+ 200N 3 adar ahiae; qebl 13410

anti - tamor adtpy?cs fopeBREARARtEln AR bl MALARAL cpt dient cANII2URONER

| yi nphong/[¥ D aciipits 6f 4GDRB anfaponistlahdqiaphn oalynyplioaustis:at es the anti -t unor
activity of a CD23 antagoni st in. c%gbi&r;ation vm'tg Rituyxan in a

| ynphoma/ SCI IFigbuit awdddp shpw seypecivolys dbs sHreh ofrthe irem pifne Gl e the

present Javent| RS Ui B Aiifh iy 6Ok Hor BAIRC WARE w
her ei n ain%ggg}ét:?\Elfh(r:rﬁlytlulbﬁls?ﬁ??&?eﬂﬁ%ﬂé%?ﬁéﬁ?gr{)helre thhatmexerrpI ?[?y t“he
pri nci pl @scaitratities of thebaribigonhdBER YD highWonCéhi A60rE3T tRCHtagenx;02620

invention. It _should he enphasized that the present invention.is
limited to theespttiapd B ShiwarsserrieD) (R tpe inctivg of ﬁafefaﬁléd’yaﬁgaé? the
present ] hve {gﬂ)nkﬁmﬂ%tﬁ%ﬁf\imﬁ?hl%hyﬁlgcgi?CD23 antagoni sts for the

nd or. prophy 0

treat nen axl s any one of ‘& nunber of CD23+ nmlignancies.
The di scl osedigaftlhgantes tis indyctiva afspdptakiobg a0CDRA acmppnistcanddiitwian hwith Wi de
variety of chenotherapeutic agents, |n this respect it has Heen

_ unexpect@asyinkingyasesendapantt hwmanleGrpseifis patibpdypp bmehomagellsinvent i on are

particularly ecti e o LUNGL kN | Hvl al so
been unexpect@glz"y&%iaﬁ@o%?@&%ﬁ%t }e'?%%? . gkaﬁ'? gééﬂo&rrlli g{ sBb %[12{ 5§ﬂebyp% eds]g%t

i nvent i amtapoRise sk Ritakdry aed flieccasnuationnthtdeef tir SEWrEyhplodme beltsnafter cross-

| ynphocytic | eukem a, Mreagver, while not intending to limt the scope of
the i nveiilirmwith anarh-iapan [4G spesifiganibodysen di scovered that the CD23

antagoni sts dg;5c i GhRi6ABF SRSt K W MpRIAHERs pFRAIDLPiRaddRist and
neopl asti c cg#lﬁ'sJ.y gﬁ)h%gébﬁéﬁde%g?@?g%gﬁknoﬁn%r%perty Sf §lt he CD23aEan%Sa8%ni sts
may be eRiplnhtad teeoaibitation tierédfat vaiabicogentgtiarisn t o provi de for

t herapeutical |l y-effective.  conpositions. In accordance with thgig.‘pres nt

i nventi on CD22aheagbisnidt UIuskEgeTBmsyIS@sinndrstipR Rl aPoRpIBFty HepTiPdemaset i de.
ant i bodypof o sifhkidF UG CHE Sltfontst akd AdribitfGhact s, binds or associates

Fig. 9 shows the synergistic induction of apoptosis in lymphoma cells by a
combination of a CD23 antagonist and ﬂudarébine;

Figs. 10A and 10B illustrate, respectively, the induction of apoptosis in CLL cells by
a CD23 antagonist alone and ﬂ1e 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
lymphoma/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




with the CD23 antigen expressed on B-cells and elimnates, reduces,
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deri ved g@p&ﬁgoﬁw{gﬁtiwﬁ& As i%‘h@‘ﬂb’ért Gyt CD23 refers to the low athinity recéptor

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
mammal and/or interferes with one or more cell functions, e.g. by reducing or preventing a
humoral response elicited by the cell.

The antag'onist. preferably is able to deplete B cells (i.e. reduce circulating B cell
Jevels) in a mammal treated therewith. Such depletion may be achieved via various
mechanisms such antibody-dependent cell-mediated cytotoxicity (ADCC), apoptosis and/ot
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 small molecule antagonists which bind to the CD23 cell marker, optionally

cdlljlxgatcd with or fused to a cytotoxic agent.
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immunogenicity. It will further be appreciated that the a'ntagonistic antibodies or
immunoreactive fragments thereof may be expressed and produced on a clinical or
-vcommercial scale using well-established protocols.

For some embodiments it may be desirable to only use the antigen binding region
(e.g., variable region 6r complementary determining regions) of the antagonistic antibody |
and combine them with a modified constant region to produce the desired properties.
Compatible single chain constructs may be generated in a similar manner. In any event, it
will be appreciated that the antibodics of the present invention may also be engineered to
improve affinity or reduce immunogenicity as is common in the art. For example, CD23
antibodies compaﬁble with t;]_;c.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,




Ant agoni sts which "induce apoptosis" are those which induce programred cell
death, e.g. of a B cell, as determ ned by bindi ng of ane@e&EOEMBER 2005
fragnentation of DNA, cell shrinkage, dilation of endoptasm c reticulum
cel | frayomwedsson, and/ or formati on of nenbrane vesicl eBCtwabl/ed2o
apoptotic bodies). "Antibody-dependent cell-nediated cytotoxicity" and
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Killer (NK lel . JAlternatiyvel dtloally ct|V|t t he
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recogni zed protocols, antibodies are gEre erably raised in mamual s by
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Preferably. the | ynphocytes are_ obt ai ned fromthe spleen. In this well

known prsboekage( Kilhtienr oft ensloplasmigt weticulups geedogragmomaiion, ¢ #ul/gre farmiatien yof
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 Fc receptors (FcRs) (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 mediéting :
ADCC, NK cells, express FcyRIll only, whereas monocytes express FcyRl, FcyRIl and
FeyRIIL FcR expression on hematopoietic cells-in summarized is Table 3 on page 464 of
Ravetch and Kinet, Annu. Rev. imniunol 9:457-92 (1991). To assess ADCC activity of a
molecule of interest, an in vitro vADCC assay, such as that described in US Patent No.
5,500.362 or 5,821,'337 may be performed. Useful effector cells for such assays include
peripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells. Ahernati_vely, or
additionally, ADCC activity of the molc;-cule 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 (1998).
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short-lived, or nortal, |ynphocytes froma manmal whi ch has been injected
with antigen are fused with an immortal tunor cell |ireDEEEmIBER 2008l oma
cell line), thus producing hybrid cells or "hybridorras* which are both
i mmort al WheR/WAEEbl e of produci ng the genetically coded &6ITU502492630 t he B
cell. The resulting hybrids are segregated into single genetic strains by
sel ection, dilution, and regromh with each individual strain conprising
specific geneg for . . tion of. N 4 body...They therefore
pr oduce antiboﬁﬂ%@”ﬁﬁﬁ%ﬂégégg 6ﬁ%ﬁgﬁggﬁ§k“g%§W§s'“§ngé’ﬂP%H%§ﬁPFHSW“§hd, in
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nedi um  enibodiss anayr bepitspd o Mreainigniimaensionmsmearibpdies maysbe deyeloped it are he
row h or_survyival.,of t unf nt al | cells. T killed
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in vitro assay, such as a radi0oi munoassay (RIA%ﬁor enzynme- 11 6 DECEMBER
2005 Worobrgdogdes. piirigshe repre antibpgies) may heubrssgsicdr fiemt the seawn oEthesa) .
After hypri , Ldentified that .por Ce. . i hodlj af .-
desired g@é@?ﬁ? c? rt%y,d%a‘?(gl? cr%ll)r'?‘]; é\ljﬁé?}r %%mtg’c'?llt \'/Sloto;?tfg =‘ilt Rk %ntg’s%r?ga?/e Bédl%{%@gjl oned
by 1'i mi tyniphodytbdifopnther gle@dulespia ROd@r eMperipheal dlvddr @ pRvie dsonm bRy,
Monocl onal  Anti bodies: Principles and Practice, pp 59-103 (Academ c Press,
1986)). PiePaRtions ofr mprgclanal aniihadicsi(MAks)+ Haeferahly. hsnbmpbagstesasrei thiviness
_secret edfrggltkgg%ge%bcl ones nmay be separated from culture nedium ascites
fluid or serum’™y conventional purification procedures such as, for

exanpl e, protg ﬂﬁﬁwehmdfo%ym@@ki(Kehréheoth@mmms:@slﬁlevgyttm@mmgi s,
dialysis or affinity chromatography. In other conpatible enbodi nents, DNA
encodi ngshorleliyds o ertHpewhesyass fEom p ygied whigyhasdeprgrorsd widhantizsa agnd
sequence L.ag . ti . r 1 Y AU S i j de

ot bos ¢ TPy AR GBRY Al AL 2 ohe ol ool el TlBroBlAIDURL BN |2,y
and | i ghor thydhdsmad" whith ae both iilnadiras jnd ddpable il pbddirgthe fehaticalte doded
~hybridoma cells serve as__a preferred, source of such DNA. Once isol ated,

t he DNA ﬁlﬁs,{)()ﬁé oﬁ%@&e]lﬂt@eéﬁﬁﬂ%hﬁwds are segregated into single genetic strains 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
"monocional.” |

_ 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 commefcially
available from a number of sources and standardized protdcols are well established.
Generally, culture .medium in Which the hybridoma 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 deterrﬁined by

immunoprecipitation or by an in vitro assay, such as a radioimmunoassay (RIA) or enzyme-
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vectors, which are then transfected into prokaryotic or eukaryotic host
cells such as E. coli cells, siman COS cells, Chinese bROEMBERQMEY (CHO
cells or elorna cells that do not otherw se producé-i-rmunogl obuli ns.
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for exapply l% ﬂ?ot@%—@fsb%/d@% lﬁhtl@@ﬂrd%%fﬁa&&), 2ol WR trbPRoreas I@llé?jc'snm Hinitp

i ncor porate erein by " reference. Several "publications (e.g., Marks et al.
Bi o/ Technknbn@;ogitz@hym 783 (1992)) have described the producti on of high

ffinity h ti bod b i | i ng, |1 rrb' |
nf ect Xn and i1 GO RGBT RAPTOH LA et Pined o dFted Faoneb R PSS ge
phage hﬁpaﬁé Tea xc"uﬁgﬂai%ﬂ OfRAW RS RUOMIIAE YhwddtiSnal I%Eélﬁltréswo ! ®y using

traditio orra techni ques for 12 6 DECEMBER 2005 02/ 060484
PCT/ USO 2bBQxﬁ12lﬁleolhdh£pnobcﬂ thbt oa capatilesofbis edjog spectficaly e gorfes renoadtin® thgl heavy

ti bodi d, h lLearly Wi th f th t ant
vent: o Gt cbinep! BREBHRTREEor thertbiprb Suhtove Roet et sie s8¢ AL
generati g;br%nef g&%&@gﬁ ku%hlomu r@ﬁbea@&wa@dﬂhea)m lhaym@ PERES i1 RBIHPleSsibe- -

mce) th are 1 ncapabl endogenous i nmunogl obul i n production (see
e.g., U Scctdﬁai whNbsue Bw,eﬂfﬁnﬂf&icd Bit® pkaa8iic obeEGityBdiehoghet!s, s@@gasaggcelach of

whi h t ed b f
delsgrl IbZé]‘Ia gh g ﬁ ?f"@ g‘lﬂig?eg‘éﬂr”gitﬁ?r nce)(?ﬁégefﬁﬁsl B{)Tgvglﬂg’éi’v?"%ﬂ?f noj%)l ni ng.
regi on i gieRlE hﬁu@mmlﬁﬁﬁagiéuuﬁﬁs M8 harticGRrly Sk liotated) DAARIRICE hayhbi ti on

of endogenous ntibody production. Transfer of a human immnogl obulin gene
array i nneddfedgsrdesdribed bereirt)any bri eed i Idonc goudtant jand tvhralle tgien $eqrenses human

oo o BRI AEDKIE 0% ARl T SR, g 0

co- pendi rﬁﬁm%s-zs.P@%s.l\boh;cﬁ,@lnlc&g&awﬂllgh rdfereh®C RERDY. AtFRSeRNE] thid¥ntails
extraction of RNA from the selected cells, conversion to cDNA, and amplification thereof by
PCR using lIg specific primers. Suitablé 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
quantities to provide clinical and commercial supplies 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 Bl and U.S.P.N. 5,969,108 each of which is incorporated herein by
reference. Several 1publication§ (é,g., Marks et al. Bio/Technology 10:779-783 (1992)) have
described the production of h;g,h affinity human antibodies by chain shuﬂ‘ling, as well as ‘
combinatorial infection and in vivo recombination as a shategy for constructing ]afge phage

libraries. Such procedures provide viable alternatives to traditional hybridoma techniques for
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reference. It will he appreciated that the genetic material associated with
these human antibodi es may al so be isolated and nmani p6l BEEEMBER®ESST | bed
herein. Yet another highly efficient neans for generafing reconbi nant

ant i bodi WO 02960484 sc| osed by Newman, Bi ot echnol ogy 10:. 1458CHE8/Q2¢402)
Specifically, this technique resul ts in the generation of primatized

anti bodi es that contain nmonkey variable domains and human constant
sequenc r.efe r [ t y
neroi n. o) hlEn BB bRER R BGESr) AhRIBIENNR, o8 AP RO

U. S. Patwitiothe pu&lﬁﬁ&fﬁlmmst&tﬁ%nm&o and 5,756,096 each of which is

i ncorporated herein by reference. preferred enbodi nent of the instant
i nvention, | DER- 9thor \sAbOgimeais 08 oth GsPrﬁEf’“ﬁ HBVEORK AP RPIASS & SEmIRteR o) |y

descri b-equétﬁht hlg ﬁu%a%ggﬁtﬂ%dfe‘?flﬁrt%E?“? %ﬁmluﬁs parnal%) E‘%‘ﬁ{% Flt)h%ab@grl vatives

speci ficatlon t1c sequences use or producin

of the (@nddgembliagamuadglobilirt bfbdp(‘,taﬂﬁ(dee ierpebtS. dratnbys. b&0 D51 &, rﬁeﬂ39 f28n a
nunber of dlfferent sour ces, npl e, as dlscussed ext ensi vel y above a

vari ety iﬁ afhand 385 wﬁc@eﬁéb cgrlém&eaqf%{m Berein Byhgtarenas)- of o Rie-y
accessi gsge%saésgﬁégﬁggt RIS By Ofc1aftd gpgieezﬁ,t.@,e&ly LRl ﬁag' ng

genes have een anti y genes can be syﬁn i zed
from t hasgos aqulanﬁﬁs andig@rmatinpmevdno itteyresidsan ichmplete ihitétioraof arglogenous

anti body- prodUC|ng cell_lines be selected and cultured usin chni ques
wel | kncmibedy prddeian: | Bansey oka ﬁlmlayeme&lﬁb\?dég%%wde@éw'bggﬂvﬁ

variety of hj spect,
{echni quidelORRMAT YeeulTAR R, rédiint oFRhHaR AONbGRS DO salfecy HRUSER"
PCT/ USO24&2hét(preferred nicannotagendesiop ihoawdn hetibodier esinie SCID leide isndielosednih
Protocol s in I munol ogy, Col |&’an et Hal
a

.,. Eds.. Green_.Publishing Associ ates
and W | SpmmRerdy-9pmehced-Pengiie 8 é@ﬁé5§ﬁéw1lch(& wcermafyé \R%Fé‘hiiy
herein i r t VRN e i I ts. It
R o RRGAREL AL S B ABIERRE fral fhd bencBBldiElit s RGALALh IBP NG
enconpasmésodiks ma;ahlse Ibe $solated z'hmm15nnamldteﬂ1ats dtscoibsd héreithe DNA sequences
descri bed herein. As is. well known, RNA nmay be isolated.fromthe ori| |naI

hybri doma cel Y¥ anothgroighly, EHCIgH a0y ¥ gﬁ‘éqr?té"gbyecé’f FcP“P@Bﬂ'r‘?l ode
such as g At I@'Mrh%ﬁté)bﬁgl}% elO emtssm%bgwﬂ)ds kSRRl m@anmuteowed

by cent r| n or r omat ogr VWer e esirab be 1 sol ated

from t otratulRNA thy gsteantthar of pnmm@uembednch thoed coohrromnbgr azpiqbl@domlaugodT

cel | ul ose., Techni ﬂues sui t abl e }lo tttréese oses are mliar . in the art
bhinge ¢

and are adléslujln?qg qtﬁnttqqguefr\cjp%g EET '8 %xpmat by re erence 1n 1its ermrety

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 breferred embodiment of the instant invention, IDEC-152 was generated 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 pfesént 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 synlhe_g;izéd 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. S_uchrl‘ec]miques are desc'ri};ed in a variety of Iaboratmy

manuals and primary publications. In this respect, techniques suitable for use in the
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cDNAs that encode the |ight and the heavy chains of the anti body may be
made, either sinmultaneously or separately, using revercsBECEMBER 2006ase and
DNA pol ynerase in -accordance with well known nethods.” It may be initiated
by conseNe@82/¢0484t ant region prinmers or by nore specific ReT/HEReH268sed on
t he published heavy and |ight chain DNA and am no acid sequences. As

di scussed above, PCR also may be used to isolate DNA clones encoding the
anti body. | i ht an halns i braries, my

screened 'B’fi BhEE ‘ﬂeéﬂs S?Ibler?e“r' %Ieo(}es‘fr{eil)re E’er 6rﬁ{§'lel(;'00wls Yo Beerog I(ﬁ%hcgggaﬁoeﬁse

const ant a1 r ey, Qrebr q’bBﬁshn@%ssokaﬁsQﬂB|W:l@,|r-ﬂﬁél‘lsdierﬁ%|AJoHEHWJé? ah8 Woab, ade;r om
the cells as described herein, restriction napped and sequenced in

accordanH@fk/\(ll‘)ﬁl)swhlﬁbléﬁrhrf@mmqomﬁ%%bx wlpicguR gs setiretyf et HISW“EE'?WW% n t he
f oregoi ng ref neesy [ ec n te

e oy b SRRl PEGAE BB B RO RSP speClpy Bt

- during hitged, $&llz&ﬁslé?ﬂrﬁlﬁ@6@&?ofﬂie BNPBsequnois dBaibeditereidr ef erred antl body
sequences are disclosed herein. digonucleotide synthesis techniques
conpati bl e wi ¥4 it Wed knopae RNS mapdensnlated from teeriganal hibridgma eclisis fiam| | ed
artisan apd rried n e [ i.l abl e
aut onat ea{?‘egg}a ‘%ﬁ%é'm ercsellg b‘p% c?ld? |d gecg%}igseéuﬁénésg u&?gﬁ]g i %get%{/%c atf:ypes

of heavy eksttioh ghid ;ﬁétﬁ;blﬂﬁxoﬁefo]fo&feﬂ hb Qi’eﬁtrifugzﬁﬁ)nh er Qbﬁ@hﬁ@@ra&)hv Ougithdree
services of commercial DNA synthesis vendors. The geneti.c materi al

obt ai neddesiiably. anfiNg¥ mave bﬁow@lgmdngomm@ldmﬁybx standiyd teghpigpesd sugh as

DECENBER IOBE ity I DRl BrOR0Puia e o eSS EMfposf &R tp Rl * ©

types of jptiabafidese dayribal ahainedbian@fearosiesl ed according to the instant
i nvention, the nodified anti bodies of the instant invention will share

various comuorDNAs thet elmd@hlm liglfcandt the h@@\rymhailrrmﬁwbgla@bhwmms gl hadse hel d
to refer.toa tetra a gage gssesses
any rel eSHHF ApaL f"?eo& Yi OMH%{CE?CtuiSWthV&g%& V\% pa%e"a"d er Sp?lvr[%erass

ore I'es 0 sucC
assenbl i ggcontined VBV &R iKaBivhi Hembid NRWRay BPQstidted by rﬂﬂﬁ@@fs@@@bﬂs‘ﬁﬁlt aedibni ty
to an antigen (e.g. a honor associated antigen), conprising |ight_and

heavy chafimsrs of b mo¥e wpachas bre VbR opjthx ayeiished hisery encbhehtTghein DNA
ant i bodi g5, may | g%q%g Je'ng s. tRs s?vés §a §nef 53{ %J}ﬂg@ beluadl falsokne DN

characteristics. accordi ng esent
i nvent i oploRte eh@dshgt ﬂner’ﬁiﬁnlboail111l5bD§thBeav§'Fchairi§WUh0ﬂ1€SB.Gztstlﬁe flilbagfﬁenhﬁy be

reconbi nants thereof, in which at |east a fraction of one or
screened by consensus primers or larger homologous probes, such as mouse. constant
region probes.

DNA, typically plasmid DNA, may be isolated from the cells as described herein,
restriction mapped and sequenced in accérdance with standard, well known techniques set
forth in deiail in the forcgoing references relating to recombinant DNA techniques. Of |
course, the DNA may be modified according to the present invention at any point duri_ng
the 1solation process or Subsequent 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 commefcially available automated
synthesizers. Tn addition, DNA sequences encoding several types of heavy and light
chains set forth herein can be obtained through the services of commercial DNA synthesis
vendors. The genetic material obtaineq using any of the foregoing methods may then be

altered or modified to provide antibodies compatible with the present invention.

14




nore of the constant region domai ns has been del eted or otherw se altered
so as to provide desired biochem cal characteristics %Lmi;(;@ﬁg'enczro@gsed
tunmor localization or reduced serum half-life when conpared a whol e,
unal t er WOy of approxi mately the same inmunogen CPFVUS%?%?‘he

pur poses of the instant application, inmmunoreactive single chain antibody
constructs having altered or om'tted constant regi on domai ns may be

consi dered t@uie Mogid; %q* cﬁnz.lehp%tp% of%ﬁ.bsdlhmgogé %tay;maa Sld TS 1N
vertebrate systens are telatively wel under st oo he di scussed in
nor e detagtédrdbg) ©whe tihgagremeentornt elanmodifraduarodpodieslaf nhe a:rmwpn imesntibn wall

di st t cl f bod h bhe d h
Qi | o SIshate VA GBEBE IRy | T8 5t Gt i, e IBEBBRER PG S C R i
i nventi q'gfer &5 *aetfﬁah{uow %gua%& ué%o?avﬁémér 09%@ dsXesQ@s &Hf REdvask §Rcide

cl ass of ecu regard to nogl obul’i ns conprise two
i denti Cainm“r@lﬁéacﬁodt)ypé/phhﬂﬁheﬂﬂaefcss toifsuchrdsmmhlas wiecly haveap gmibranteineivwn
23,000 Daltgns, and two identi.cal heavy chains of nol ecul ar e\Aei gtkige‘?')

53, 000- 7peeibe. mTfﬁéﬂ?fSﬁﬁ“"@héf%‘Q“ar’% b FEChy - sB RIS BYALa
confi gurcﬁtxﬁﬁﬂlrwﬁ'ﬁé}ﬁ'aﬂdtﬁ} b B hs, Gh 8% \&t?ﬁi%ﬁké‘&vaié?@ 1A Wb&@@élﬂﬂ)eﬁ afel Ng at

t he nout contl nui ng through the variable region. Mre
speci fi caltibydiehataly Hehaocﬂuhgdtto pravide beneficladiphgsiclogicli shadsterisnen Teytesms of
structur gl and, fu ctlonal m)l oqﬁé The t.erns. "con?l.;gl nt" and "variabl e" are

‘used fur‘i’&‘f ?f%lP'P odjgy @REY 't“é’-da PeseRti IPYeNyn A5 i 'QrIREAn; gpsipodigs, or
vari abl g r@a%n% lﬁQﬁ@nEshﬁ redonfiiharty/ihetectigd xbﬁ%%mét {Mitl d friebiRinnSE SIRL & i ne .

antigen recogm tTon and specificity. Conversely, the constant donmins of
t he |i ghhorhdithe ¢dBisjanaregidnhdpniveas asdiean dele®d. of Dthepwisg aiered 156 as tBOEMBER

2005 WD 02/ 060484 PCT/ US02/ 02620 0113) confer i rtant bi o cal
pr oper t  4e§ired, brechamisak-characiapistics st ASAREREsst tpey for Va"?'& or Feéjlt'fg%i grum

bi ndi ng, 1, ¢PRR! SHBN LoRhALuNGith 3 AKbRE Unhk&ed %mnﬁeavgﬁfabe.wmemwmesramw of

b
~the constant region g omai ns i ncreases as they becone nore distal fromthe
anti gen 1h1'mldidggmcﬁi tEmotrhequrpusest eff thie issane fappliatiant immohpreathus singleechd@in- 13
and ns actually conp ar boxy-tenni,nus. of the heav
Wéf)%a or

o rRe0Y cepubins pay (2 Mitsdror dmind Chraat g PR ng iy g 258

| anmbda (tgbe)madlﬁgpmlg&@pegy chain class may be bound with either a kappa or
| ambda |ight chain. In general, the light and heavy chains are covalently

bonded to eacBasuxt hemmumgﬂohdhle 'Stractht‘%pmtvqmbrm Renswarhealayivelsiaiwedd  are

bonded 10 £ "Ks PWif %2 Bbubs il ' 42rd | AP BIBREN ul NS, hORYNRgRPU! T NS

“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 disbtission'\vil[ generally be directed to the class of lgG molecules. With
regard to [gG, immunoglobulins comprise two identical light polypeptide chains of
molecu!ar wcwht dpproxnnately 23,000 Daltons, and two identical hecavy chains of
molecular \\ewht 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 homdlogy. The terms "constant" and "variable" are used
functionally. In this regard, 1t will be appreciated that the variable domains of both the
light (V) and heavy (V)) chains determine antigen recognition and specificity.

Conversely, the constant domains of the light chain (Cy) and the hc;avy chain (Cyl, C42 or
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generated either by hybridomas, B cells or genetically engi neered host
cells. However, if .non-coval ent association of the clebbBsEmMBER®EDOSS f ect ed
in the correct geonetry,. the aggregate of non-disul fide-I|inked chains
will stiMO®BORBhabl e of reaction with antigen. In the hE&NUONEIR0 t he
am no acid sequences run froman N-term nus at the forked ends of the Y
configuration to the C.-termnus at the bottom of each chain. At the
N-term Sn| t A it

regt on, sy AR Gol BaP Brofilcd syl Seck A, Mlfoclf BREMAD Ee

cl assi f i iedemer giading, ccbmp]emenabmﬂm,g did the, liker &psmlh@ntlorﬁ yl)e huimbeaing . the)

w th sone subclasseg anong them t he natur EJ chajn t

det er mi r@¥SEAEregie) damaingy n?'ﬁae%eaﬁf.fwdkﬁcagmmw dis f‘P&E cgREUSR hug%g The
| mmunogl QRUL i RERGLARSESE ! REbYRESTER; the ¢Hind LY FmalGRali) EBmphigé L.
etc. are we aracterized and are known to confeér functiona
speC|aInhammmnxy%hﬂnmmwm%heh&wgmsdmgheamhmoéﬂmhmﬁﬂycIasses and isotypes
are readily discernable to'the skilled artisan in view of the i stant

di scl osur e’ ankisht ghaiuyair algmsifiedpeeifyer Kpppaqidargba ey oFa¢heavy ghaip class

| nvent i o,y 88 Holflh 63eRPaGpad BPIMAILARINE hEA! IR sBhd:aiend ARkl RAgY ¢ ©
select|veF§ recogni ze and 88| Ically ng epi topes on i nr unoreact

ant i genschaliadre bsvdlérh@ Mndediwméch calned, Aftd- thelcmmli' poafonaf s iwaoitkave ehfibse t o

formthe variable region that defines g three dlnen5|onal anti gen bi ndi ng
site. Tha'§ klﬁ\&é?‘ér‘?lﬁﬁa aHer md;pvgleﬂhétsmf@eph'é%%gv FBrihaAMmURREQIIIRS BIfdi ng
site pre . f |1

anti gen %%Fdé‘?& %Ms%l?tbgmslggg%lﬁ In tBdé(%)l eégﬁcggv 5 irlr]gﬁ%g?]%ktdéee?lgr r$1y oﬁf%ﬁ‘ém ons..
(CDRs) omoreashiat dsheiatidn- bf ahe c‘b(lmshamnbe e'ffeetedl Y GBF\’Soﬁéc& gdoadetry, the ;

non- conti guous sequences, of , am no acids that are Ee0|f|cally posi ti oned
to formagsegat plgren-disndidsdinked shaias ppld sl besapsble &k traston pdthiantigen. 15 6

DECEMBER;,2002 m,19%41$§9&§0 aBﬁngé{%Q%g@aﬁZ@%egannmagﬂnﬁg gﬁﬁl@fﬂ) lé[lae}nhQQf' n an

aqueous envit of enmal n v vari ab onmai ns

show | estheiMt@ifigiRdtRmttbahe Cateiraiik it theibottam dfazasl ichais eoruem:BI laﬁdmualisaa
termed the framework regions. The framework regions |ar adopt
13- sheet Vargghs e dhataihg ¢ FFé‘“@DRs'Sfao‘?or’?ﬁ‘laBbffg‘% nhBRE; '%wa‘hff r?ftswé

cases T OLiB-O% @M nlvy il écggﬁﬁéd 34 LAAGhA" a&meﬁmﬁ%ﬁ&r ATENRLl, o

regions orma’sca positi’on
I N corregte)QUitiesdrad bebtld¥ed dth@ig Glaai. Nit |sﬂm&-rﬁﬁ)16-|0€ IBhis k:ﬁilﬁl’lﬁzﬁtdewﬂﬁlmeshﬁe any
event, the antlgen bi nding site fornmed by the positioned CDRs defines a

surface "casahbétmantibpdy @stled, defoy tﬁelg&h qrhTéM nrhidg dreasnogiebubintsuelassesThi s
conpl err_e(l_?go%r'ﬁ/es) ¢.g. 18Gy, 1gGa, IgGs, 1gGs, IgA,, etc. are well characterized and are known to

confer functional specialization. Modified versions of each of these classes and isotypes
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 recbgnizc
and specifically bind epitopes on immunoreactive antigens. That is, the V| domain and Vy
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 thre¢ complementary determining regions (CDRs) on each of the
V“ 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

16




surface pronotes the non=coval ent binding of the antibody to the

i nmunor eactive antigen epitope. For the purposes of tlEeDpCEMBER 2006enti on,
it should be appreciated that the disclosed anti-CD23-anti bodi es may
conpri seWQP2/06848¢ of variable region that provides for tRETAS8HEA6AN i on of
the anti body with CD23 marker. In this regard, the variable regi on may
conprise or be derived fromany type of mammal that can be induced to nount

a_hunoraj, hASRA Q;ﬁggmugs ne aataau ghg,th nfheage?%m&?%?%ﬁe héa%y%%h the

<.
vari abl e "r] antagoni s ¢ an or ‘exanple,

human, Miyht %namemohwwsmw fe3¢ enteiem@leculay n@nﬁmh@uyanrmmlnemld m@aqmd et c.)
or Iuplne origin. In preferred enbodi nents both the variable and constant

regi ons as¢ ttblh@e(i ffhm#r@g!w iTAgions-e hmdiamemerlytragions daraelyeadopé b Basheeint s

t he vari abl.e at i ant i odi es  (usual | r| ved from.,a non-
human sSoPLETdy TBE VB PREETh bsPs B B It T et R b OE e

bi ndi ng ﬁ-Qﬁ&P%&ét&% or hlfseﬁé%ﬁhhﬁmmnéﬁ%@%ﬁotﬁénﬁfa $AfoPIBCHORides Fort i s
respect, variable regions ‘uselul in e present invention may be hunanized

or ot herpuisg®nilg e stk ORRsuighcartest ofierghtiagn by ingér- ¢hap0rrtoed:oaﬁienbmsﬁra<mons

sequenc By “hunmni zed antibod nt, an _ant i deri.ved fr

mon hundl S veBbdge asgn AMPE s paeT B b B onelar BREFeHE p stutiee”
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anti body, but which is l'ess i munogenic in humans. This may be achleved by

vari ous swsfrbopgomadtercthediongrovalengbiafiingrad thhantthedy te trromrhunmaeactize aatgen
domai ns ont o human constant regions to generate chineric antibodies; (h)
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or w thout retentlon of critical framework Tresidues; or (c) transplanting
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Afall. risoor be %&nv&ﬁﬁoﬂﬂ any (588D mat¥Rial {h20Barfbe Fduced¥@Vmourt mﬂﬁ%&al 44:
65-92 (1988); Verhoeyen el al., Science 239: 1534-1536 (1988); Padl an,

Mol ec. |rmrmmsc a8l gat@gxtelgsm@mwgyuhrpaamaﬁ Civdt.ebs snginthe. Vambler@@osz of tl(61994)
and U.S. 5,58 2) 693,064 A nd 5, 693,762 %H whi, 2
her eby REEPBITRABIPRYS Py P eRR s ran el PhERT iy’ MopPumed rE LR T ¢ he

art wl |cyﬂ@ﬁb%ﬂs%ﬁ&k%f?@hx%@@és?&@ﬂbﬂli@uﬁe&1gﬁr9rﬁ1fbréf@n@@%m68dl(ﬁt}lts both the
variable and constant regions of the immunoglobulins are human. In other selected
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 imimunogenicity of the molecule. In this respect, variable regions
uselful in the present invention may be humamzed or otherwise altered through the
inclusion of imported amino 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 humén constant regions to generate chimeric antibodies; (b) grafting at least
a part of one or more of the non-human complementarity determining regions (CDRs) into
human 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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above will produce "classic" chineric antibodies. In the context of the
present application the term"chineric antibodies"\MIdDEEEM;Eq;mQ5nean
any anti body wherein the inmunoreactive region or site-is obtained or
derived MYQM/04 st species and the constant region (whi%H/¥FOBE0i nt act,
partial or nodified in accordance with the instant invention) is obtained
froma second species. In preferred enbodi nents the antigen binding region

or  siteyld hifal fx&”&&t;ﬂf?ﬂ%ﬂéﬂi?&nﬁﬁ%ﬁs%ﬁ(a@e EbsidREd. "B x%thH@éJa%@)dns%lBie& he
constant region is human I'e the inmunogenic specificity of

vari abl ein egmmrson st wbs yeneNalll yicadf 8cit €d: 689 1-5 (E8%puMmrisen ltrUmin Awbnst ant

i I k
{han woutamiiah ddngo i B herh R ot Aon SHatn2 Sour Ha- | Biet 9FR) Sitfme.
vari abl eﬁ#’&é@lzmmwzémm@ 4dse(1b§ﬁ)vy>a@199 MbBRt mehidi. B3 26828 (IR Ly Bls.

| east partial replacement of one or nore CDRs and, if necessary, by parti al
f r amewor Rar. &dpsors. 585189 Sev8ino lamd §,6631862 ellccbfawglchgare AetdbyugborpbetedDRg  may
be derive fromap .antibody of the sanme class or even subclass as the
ant i body’r PRGRESAR ¢ B‘Hr{i'i’fe’eﬁr amewor k regions are derived, it is envisaged

that the CDRs-yold sifedl®s 'u\e% fvv,nrap%fecﬁa% e e Rbhslighd eétetvnhcﬁlaépinoﬁnﬁl

preferably froman antibody froma different species. It nust be enphasized
that it shgvenotll produseelssial yhimpriceplibakesallh thf cartext GDHw: priesdnt application! et e
CDRs fro the donor varlabe.r,,e i_ totransfer t he anth)g ndinq
capaci {y U1 G VRIS @OUBAER (HTaRGtPRY . ORAvRgy ANy {ant §Yow19resb he

necessar Ynmﬁx%n&feﬁ&?xfeen%wﬁ)h%%nté esbtHRed bP@&n@Udeh&ﬁ GERBASpecild ANBItRY dddtdnbe
activity of the antigen binding site. G ven the explanations set forth in.

U. S. Pategitdoéwhibh 585, @301act, paBRB o7 6bdered 16,2608(782 with thei inktaftanweition) t hi n

Exper | mor SO BRI SCprPesis. 1 PelerederiingTers e aPHed DbiRBeraRar
Aotw o notis WALIBAHAEQ AITMIREEAALE teg BrinRR ALt Ribhob brid Ve ¥BAAR! BgloREL OF
preferr edumaboéﬂ” horenthe immtuhegeanid speCiRBy afi thebadiable regiot enotnzhemtly affected i on
18 6 DECEMBER 2005 WO 02/ 060484 .PCT/ USO 2620.. nm i se ant i bodi es,

or | mund? CRCPRFE T PAGHRAPEIHTEER 1 [FRAFER [4EIPLALImInPE 4GB L Bre or

. mor e of pikGn §ﬁ’tﬂ§ét%‘tn WS U &Qﬂﬁhneﬁmsf‘r&ﬁemoﬁ%ﬁ{aecio%eot herwi se al tered
so as to provide desired biochem cal characteristics such as increased

tunmor | ocal i z&réfemblyr theedrigldd doswingm bathtth¢ héavywind digbbelpanseate wlietad i at
o) 0%, 2R B B L8P DBRRSEN S SRR AT o o
these .t y@facefncaitid seZehc@bhdnpi esthdhlh tHADDRE Sy UERB GOMSArARHtboaI ON.
of the same class or even subclass as the antibody from which the framework regions are
derived, it is enviéaged that the CDRs will be derived {rom an antibody of different class and
preferably from an antibody from a different species. l_t must be emphasized that it may not
be necessary to feplace all of the CDRs with the complete CDRs from the donor variable
region to transfer the antigeh binding capacity of one variable domain to another. Radlef, 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 canymb out 1outme expenmentatxon or by trial and error testing to obtain a
functional antibody with leduced 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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Modi fications to the constant region conpatible with the instant invention
conprise additions, deletions or substitutions of one @DECBMBERTODE aci ds
in one or nore dormains. That is, the anti-CD23 anti bddi-es di scl osed herein
may conpMWQ@e/048r ati ons or nodfications to one or nore JCHUW2020e heavy
chain constant domains (Cf,l. CH2 or ‘Cl1.13) and/or to the |light chain
constant domain (C, ). In especially preferred enbodi nents the nodified

anti bodi es W : ' j : ' in the
ot e ity ebifprSe bR AR TR GECaEh 1 rRae HEleBE 3 WA ANl M HRERLT
conf i gur af breor méreios tHerowstantregioa danainshas bednadetadeisdrasthernvégi abtereiBdiag te s
several effector functiaons. For exanple, binding of the G conponent of
conpl eneRtovids degingd Bgehcayca chaspglerstics Ech B EatduPE {asaizatien of s3dussd of
conpl ene I S HTRQLE i : SO i 3 ns.
The acti \Q/éar '|]§)r? ho géktg’r@}g}c%]‘hgﬁ{egg@%%s%ﬂhﬁ aét’te p?’ﬁgnétfmift %%#a{%u@gglgg%ge and
may al sochfprisivohvadvé or avbleredrdacstdny pegisiendn tselected embodindvats, theacdristratli es
bind to cells via the Fc region, w tpsda Fc .receptor site on the antjbody Fc
region EERN A these Ve of bt 23 (@ptkgdieh vall GopPrseRe PumaR COBSRInSBIoNOf  Fe
recept or ok ect f - i ' S; IeRESE colnpikd!di ng
I gG (gam%%%ggﬁ?%)tﬁglﬁgg?@t fé%’l?lgccgp %ﬁ@%&ﬁzﬁ ?a‘ p%‘z]atapygept orcgwgl%léé | gM
(mu r ecepdditi®)s, d8Betichisng substitntionsosfyoitecorfaorer @uieptacids inmne alrim@e rdoamas.
triggers_a nunber of inportant and diverse biological responses _including
engul f medbatandhearit-CIRs iaghbesfiestieslpwd pereyniey comptisecsgatiog gpmadiications

cl earanc j 0 Si - coat-ed. t-ak L& b
i ror o fie AP GEMRLEHESy S Gulin SR FRIGEEHE Oy CRPRGIARES e
ADCC), r @ipleasieinfcohsthitadoratiar §Ciie dimtespesially pprafeead admiadaneite thandodified r ol

of i mmunogl obul i n_ production. Fol |l ow ng mani pul ation of the isol ated
genet i c ABtRorieal Willocoppriseqdorepipsddried SBRTIRICE O% Rinks WRRESh i B3UTE Hen2
reacti ve ,pal YRERbIAG S BT FACHUhinRRGVe, the nucleic acids are typically
inserted I'n an expressron vector tor rntroduction into host cells that may

be used to pr gdsibes thtR@oABGiratash, GUid knbivid 18 fthe R that teag@Btadt region Ifledates
DECEMBER 2005 WO 02/060484 PCT/ US02/ 02620 The terns -"vectar" or

" expr essFofra) effegpr funstionsedF orePeMple, drinding opthepel éemppnanh o cepelerment it i on
and clai ARinobifes TEfThieGHE Ak téﬁf‘eﬂ{ LA CALAARGR oMcbilpf H{%nP{sgﬁﬁBh LM ! on
as a vehicle Tor Introduci Rg I'Nto and expressing a desire ucleic acid
sequence opdoniatiéd hnd KWSis df@eNMpathbgedshdde askivdtioa dficomplegent blso stirabilawe ehor s

may easily be selected fromthe group consisting of plasm ds, phages,
viruses Hi@mueateyvripgatssand may alse bgnvahed: grastaigipat ihppassisitnity. Futther,

antibodies bind to-cells via the Fc region, with a Fc receptor site on the antibody Fc 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
reccptors); IgA (alpha receptors) and IgM (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 cells by killer cells (called antibody-
dependent cell-mediated cytotoxicity, or ADCC), release of inflammatory mediators,
placental transfer and control of immunoglobulin production.

Following rﬁanipulatiop of the isolated genetic material to provide CD23 antagonists
such as antibodies and reactive polypeptides as set forth above, the nucleic 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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the instant invention will conprise a selection marker; appropriate
restriction sites to facilitate cloning of the desiredé RECEMBER 2008
ability to enter and/or replicate in erkaryotic or prokaryotic- cells. For
t he pur psw@e2edsadshi s | nventi on, nunerous expressi on vect opPCISHZOR208y be
enpl oyed. For exanple, one class of vector utilizes DNA el ements which are
derived from aninmal viruses such as bovine papilloma virus, polyoma virus,
adenovirus, vaccinia _virys, baculqvirus, retroviruses (RSV, MMIV or MOWMLV)
or SVA0 vi rus Thademt [BeraeT yor “exprepdommedtor Haveed heshy farebe tveposrsac! theo
their ch ] e [ duei 0, whi ch
al T ow serBaTATsT el RERERT Y uecth BAGHEEO AR Brcro AL B BRICASES,

pr ot ot r opthicle doaiht@duchg apbiandaptessity odesiedreslest atid 8equence in a @sll.i kAot i cs)
or resistance to heavy netals such as copper. The sel ectabl e marker gene
can eit keawmdo dhosscikiNed jmfhsgat.osuchevepily By fasibe be tselepied digmm dbig @gouror

intr Oducg&s@hg ]pg Pﬁsmﬁ@@aﬁ@é l;;ﬁ? £s Gl F@@@fg%ﬁ%ﬁ ;_%ﬂeraﬁ@g- thisXoflpafiHIETHL S MY

al so be nee ot . eslis o esé elenents nmay | ncl ude
splice stignisant asvénebn el tompdser a pelectical magedNBpprOFiate Tharictipns sit@Nth
termnation signals. In particularly preferred enbodi nents directed to

ant i - CD2Beilisaie clonaneeaf the desied gprscand th pbiliydo caigr #id/Qjarpicalsrig enkargeticeer i nt o

an expr essi iRr along with the heavy and light chain constant region
.genes’ (p?’z)?(g&gﬁﬁ?gé human) as di scussed above. Preferably, this is effected

usi ng a propr Fei dieypappsessHi iz neaiton, abmbbiC cRpassiac eadtoc afsiemd may HeSan
Diego, Caljfornia), referred&ﬁfg_ a% NEOSPL@. This vector contains the

cyt onmegat®ploved  bor sxpmple: onmaise of veriar phlizs BROaclgmspis Vel gre Bebvast er
the SV40ggr Q{iﬁ'}aptfinﬁ lebﬁ’\"lﬂ Bgvi?e P%ll@rﬂx s, Po \hi?tl[srfg (91099{&6&%@&}“&& I on
sequence, neomycl n phosphotransterase exon 'I" and exon 2, the

di | hydr ofiphgthaculedus aamviyans @SV, INBIABS osENMhYE or 8V 48adms. Additiomally,
exanpl es below, this vector has been found to result in very high |evel

expr essi Sflsomhidnhpypdntegraigdo e RN Pk thedh cromaspmgs | Ban e sderdedihy

region g . fecli j . Ge . J, QNuik N 18
cont ai ni HicRucbtR, G ol ot Nid ey s BB T Rb kD o o
02/ 0604 8maleT/ rhls) 62 For Photstry@nt ar as ywsikemophdc dokts thamtidalbdsystatics ofe@sed i n
commonly agsigned U S, Pat. Nos. 5, 73& 137 and 3. 65 ,5% , _each of which is
i ncor por HHOYSF) PEISSISERER 19 Reaw Mepls SPeht 35 998PR: nlhe seffeta gfy'é‘f‘ BF¥Fes for

hi gh exPEiﬁﬁ:?i&ndih&Ylgll?nkeh-tS-the DR BQcrds (I8 exREREL, HCintBRhctaSREd iR
ant agoni sts may be expressed using simlar vectors.
same cell by cotransformation. Additional elements may also be needed for optimal
synthesis of mMRNA. These elements may include splice signals, as well as transcriptional
promoters, enhancers, 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
promoler/enhahcer, the mouse beta globin major promoter, the SV40 origin of replication,
the bovine growth hormone polyadenylation sequence, neomycin phosphotransferase exon
I 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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More generally, once the vector or DNA sequence containing the reactive
pol ypeptide or antibody has been prepared, the expressi@peresisER soy be

introduced into an appropriate host cell. That is, the -host cells may be
t ransf orwed2/060384 oducti on of the plasmd into the host ceCT/US®RN2620
acconpl i shed by various techniques well known to those of skill in the

art. These include, but are not limted to, transfection (including
el ectrophoresi s and clectroporation root opl ast fusion C@| i osphat e
ot et pi (o giretor e F R BhY st BIche BRAMopl! BdRidC B Fob i AN

I nfecti gy, 13V ddat 72648,570, ¥ach SE®hichRé H@¥Rratd byreférenceNbrERIntifdly BaRIreSSi on
Vectors" Chapter 24.2, pp. 470-472 Vectors, Rodriguez and Denhardt, Eds.

( But t er idvis hsysteBo pravidesVigrs highoggpressiass deysisefiex.abl Y0 pglrelliday d Reactieluct i on
into the. host  is v;a. Iectkogoratign“ Ihe.h{gg formed cells are grown
under ¢ APUIRACPUASIUBEANLTE: 104Y B FEPEREY SrBEGHRT AN St he 1i ght chains and

- heavy chai ns, MaRd geR&aIRY,€dndOlthd 18k Mr astdDNA | degiénceha3briaipinpt ee reacai-besi s.
Exenpl ary assay techni ques ' include enzyne-|inked i nmunosorbent assay

( EL1SA) ,polypeptdenuasibodsyhas Regw) prepareds the gk preseort secien mgy be dnteaduced Bitg er

? Q?Inyslt ?aggcgﬁng?swt% gg??f'régﬁl slth?ig ps? mesltags 'capsd E)E%e Uah&brm d, uﬁl?rgg{fcg{ogli &étﬁ{i/ he

al e’used’In a broad sense’'to re

i Nt r oduGHARRd GhioMAhbdRicell @aik BE a@ivprBlishaBby ¢@idus tdidhiquBangR knbWwe 1@ st y pe
and consequently results in a change in the recipient cell. Al ong those

sanme | i mésskillhipsthecert s " These dnelude Bel ke nRkdinkiede th ernsfecsing f Groledingi t h
vectors construct.ed ysing rec | hant -t echniques and nt ai.ni at
{east oot Bl aph i CaeRBatAR). dEPRER nPE R RE AR Bt

nodi fi cakiiofsiolowRrRRlenPEIBPE BN DYmicroinfstion.edrld infeckiyn Wit U@addfviti SSee,
transformation. In descriptions of processes for isolation of antibodies
from rdtidganaht AhGstManmtedian deeession| Meetoph Chapgar| 24 ippuft @-4 54 & cgioesl

i nt h bl ' L gss, 1 thyd
peci 11 au B ara oS, oA, ORHIeREos, IR Mpk T FER,  dsF oL BRERY o

may nmeanfnlidehrdduRiios R tioNest YWk @lecGBpdratiodr THY @instdimed eblls &reldrowe
contai ning both the medi um and the suspended. cells. The host cell |ine used

for protwidar exslieensi apprapsiatfoter thgmsedicapn wf gie Helihrdiping #nd diepyi Hhains, gag

part 1 cur'ar 8 iof TP Rl IE Uil BeOh bl BRGSHBRG 3 adfidie, "
| i nes whihelhdar&zp@sllinged t @thlsotbent desiyr ¢l lgane raficithnaincassap e(RIN)S @ssed

therein. Exenplary host cell lines include, but are naot limted to, D4
and DUxHIqureschigseastivatpd el aprtenaaglysis (FGS). prprnekisighemipiey 204 hehks cer vi cal

carci nona, CXL ugemt(eql){,‘ 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 Iineé, “host _ceils” refers to cells that have been transformed with
“vectors constructed Lisi,nlg 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. In descriptions of processes for isolation of

" 1"t

antibodies from recombinant . hosts, the terms "cell" and "cell culture” are used
interchangeably to denote the source of antibody unless it is clearly specified otherwise. In
other words, recovély of am'ibgdy from the "cells" may inean either from spun down whole
cells, or from the cell culture contzﬁning both the medium and the suspended cells.

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

origin; those skilled in the art are credited with ability to preferentially determine pénicular
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ki dney line), COS (a derivative of CVI wth SV40 T antigen), R1610 (Chi nese
hanmster fibroblast) BALBC/ 3T3 (nouse fibroblast), HAK §baoehMBERKDPoIRY
line), SP2/0O (rmouse nyeloma), P3.tinmes.63-Ag3.653 (nouse nyel oma), BFA-Icl
BPT (boviwmoxosdesuhel i al cells), RAJ[ (human |ynphocyte) @adaR93ofsaniman

ki dney). CHO cells are particularly preferred. Host cell lines are
typically available fromcomrercial services, the American Tissue Culture
Col l ection or_from lis edllteratur vitro production aIIovvs_

scal e- uphash oglf Yiges ‘ggﬁ Efisuited frihe 3%%56 neppeuchin ByBrREed thegeihni ques
for MamMiYd Ablalohds CH %thtnngésac@lmeum?smtmyﬁat&%t lﬁ@ri&&ﬁ@“dwﬁﬂﬁ Binelgnown

in the art |nc ude honogenebdus suspension culture, e.qg. nairlift
react or Mimsten Oazaqohhesnmsmmns)eﬁﬁleﬂa@hman oe:rvtcahodnt:imnmqt ﬁvl émbnlapped

Ol ey akidngnfine Bost @ hans Gk SV T B RIBef ek s Fasmwer <29
expfesseﬁbmi §PALRE/A T @us@%ﬁrusmzqqﬁwg{ té 186y ik tspﬁqgg%geat ed,

M
e.g. by preC|ptat|on Wltfl amoni um s Iy5|§ agali nst roscopi c
mat eri al mselohumsPPEEaesf684Ag3a653ommbhseoughlcsmi),ecﬂﬁmédmﬁbr(bnem;: owdothiedial | ke.

| f necessar and/ or desired, the concentrate |y tides are purlfled by
t he cust%ﬁ#la r"‘BPﬁ&t‘dé‘F‘a Byt - iga %&‘3 ‘8@5 ?Olf qrgRaghpularly
i on- exch@e?e%eahﬁmk gr.a@a%e ty,ﬁmlwraﬂ%@mﬁl QYR '%em&els {eS8melican

(1 mmuno= niity chromatography.” The reactive polypeptide genes can al so
be expr €bsad Qdnure@oitedtionordeinh pulishid hieratb@ct eri a or yeast In this regard
it wll be appreciated that Xarlo uni cellul non-

mi croor gani sni? Y{@nPREVEHD: Biqws gcale-4p 49 eave qrféené"F‘SPﬂtécheéﬁS‘tr%@?@‘apabl e
of ~ bei % oRYM. "ﬂtcﬂHl L fF JMQE%I%&J%LH O#%é&?lillsﬂle A ObaCt er S are ;

suscept i transtormati on er S | aceae,
such as latavai mSthefartEmdhedfluddﬂhalnog@iebcls Sapemsigl dudtur8aai. [ih aceadft mamdm as
Baci |l lus, subtilis; Pneunococcus;. Streptococcus, and _Haenophily

i nf | uenzZ&e? cPRURYOPS SHITER FaFtopeoTaimipebiizgdar enEiPPedycel reeses;fedn hellow
bact er i aﬁberé‘g?icn(l)gr%?éﬁdésp%r}hw 9@%&@%@%& &R aAREods IRy i E&gu t e8* yii cal 'y

becone part usi on I es he chai ns then nudt. be iso

purifi edChad sreponassettzl edpiested pblypeptidenal the nenlimog | superinatantso lkiec firels. 22
6 DECEMBER 2005 , WO 02/ 060484, PCT/ US02/ 02620 addi |on to okar yat es,
culcar yor FERIEHtheS MPrERios TanTSibih sy hpEediabistragpins! heEtosbPtcomron

baker' s ye@ghh sich Ishﬁﬁnﬁitra‘%%mm%h %@&l@mﬂa&b%é@raaomeq,kem W&QEQQ&' Sns
al t hough a nunber of other strains are conmonly avail ab
and/or dpsned_ the concentrated polypeptides are purified by the customary
chromatography methods, for example gel filtration, ion-exchange -chromatography,
chromatography over DEAE-cellulose br (immuno-)affinity chromatography. |
The reactive polyp'eptide 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. Bécteria, which ‘are susceptible to
transformation, include members of the enterobactériaceae, 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.




For expression in Saccharonmyces, the plasm d YRp7, for exanple, (Stinchconb
et al., Nature, 282:39 (1979); Kingsman et al., Gene, spademBERH0L
Tschernper et al., Gene, 10:157 (1980)) is comonly used. This plasmd

al ready WQAYR0M t he t| pl gene which provides a sel ecti ofCHHP®RERFor a
mutant strain of yeast lacking the ability to grow in tryptophan, for
exanpl e ATCC No. 44076 or PEP4-1 (Jones, GCenetics, 85:12.(1977)). The
presence of the..t.rpl §jﬁ@ S..a oSt £ el |
genone t hen E)r? (a)c\i/q]h{élgll%hpoe e(t:e?i S%a%%%%ﬁ%gﬁﬁ o@g%g?glé%{?%%ﬂr}g%g%?mti on
by gr owtdretiBiather aaarnee bakerlsr y@isopisathe Regatehamalyofisdtbwneing nédaltyoyicusef ul
quantities are obtained, the CD23 antagonists of the present invention nmay
be usedmigrogrganisme ahoughnypwapergit othssstigias arg qomiponlygvai noconj ugate) or
unconj ugated forns. | j » : Rhedi i avention
may b Lo UgRtlT i, S RAL R e PR kR I Bl S RSBRARER ol B pes.
t her apetatuse, 23213919 TW! Kirigainag cvd g ene, 1ol 4l @97 lsdhexipasetal., Gengridgs7
Alternatively, the CD23 antagonists of the ipstant invention may. he used

in a nohkd8A)ugeoaeHy et ddis plagmid aliragy cppiawst gﬂ grac vhichnprolidss a

def ense ' Encl udi - , | G Hat Do
ot | bocs EARTHERE: 1o HHlRe G SERAIRRAE e BVLOLH St dor
mal i gnaskamsik |ATCE NparndT€ ot BEP4- 1 (i @fesr Gacttient8odi2n@hi ). Theepreiapse of the

ant agoni sts nmay be conjugated to radioi sot oges, such as 9QY. 125 1311
1231, 1tpl fgsion apgrpharacterstignofgherycayi st celbgepome 77§ ProfaessreR SHEC'S Re
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conpl exagventibh eishee domugaadoni, aal dsyodattd weith icgnasng such asntdibisdiopss. or
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antagonists may be conjugated to radioisotopes, such as Y, "I, "L'7L, " In. "R,

of
f

1538m,.¢"Cu,."Ga, '**Ho, l7‘7Lu, '%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 aé methotrexate, adriamycin, and lymphokines such as interferon. Still
other embodilﬁents 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 imhninological]y active ligands (e.g. antibodies
or fragments there-oi) 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

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




associated wth the disclosed CD23 antagonists that is detrinmental to the
growth and proliferation of cells and may act to reducgepeCHVMBER 2605
distroy a nmalignancy when exposed thereto. Exenplary ‘cytotoxins include,

but are {Qfo2lostsied to, radionuclides, biotoxins. cytost @Slrﬁjsgf ofc¥$ Ot oxi c
t her apeutic agents, prodrugs, imunol ogically active |igands anc{

bi ol ogi cal response nodifiers such as cytokines. As will be discussed in
nore detail below, radionuclide cytotoxins are particularly preferred for
use in tlee. icmsmmtiterzipm\oemdeuml racﬁmmmand patignt cgndtioxi wmaxe apptesia’mi thet ar d

or slow the rowt IIs or . el.im nat i cells and
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| ynmphonas/ | eukem as | nﬁ?(gl mal nodel.s, orre cases in humans. The
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produce therapeuti ¢ conjugates typically produce. high energy a- or
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to which the re in cl oss rOX|mt exa |astjc cells, to which
e o biblFatcal Feseome, monldi fodhnts BrokPEy AR v gBrfietd fh §orh delik oot
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Wth respect’to the use of radiolabeled conjugates in conjunction with the
present Hoween} aroncytbtoairCD2B aatst tagetird bs shawy tlize gabiwtle atf Ingaligobet edls(@utoh as
t hrough i odi nation) or

e lapeled [ndjrectly htheueofa
chel at i rigimaigaist ma%&naagéa“%éwgmy Bﬁ’\é‘sﬁﬁ ithe ihﬁaéﬁé&a%ﬁgsms Sn@sc Clitel

"indire b APBLRAGH of R g=ye; g {hah a chelating agent is
coval ent e;/ug?fw Lﬁlgld1 E lan a?ltl B)gils an vat ?”east one radionuclide is :
associ at ed W klwilllhe apphelaed thgt.aggneviokastodies)|aatiHympr ehisadecs lahfdé(hlwitig

agents are bjfunctional chelatin ts ,and coppr.ise, for exanp
-i sot hi dé§¥nEPREhPIYS 5@%9 HCGERENEE Py Re persplid dumpes %&:P’V&ﬁ as

( " VK- DTH@;}DP BREs/fEEARE Y hnithaf hiBERNSI AR BEThARERhS. CTh@FAd%nucndes
derivatives. Particularly preferred radionuclides for

| ndi r ectact Ibalwbdmtgmg uonozim_dedmtwn Iwhldndadses iultiple @rﬁﬁdﬁw«sﬁnm&ar DA,
02/ 0604814 >CT/ USO lga%i used here g&hrases ‘direct | abel |agg, and
“direct & Eh A feApht bsn"h"l’eﬁe‘é?ﬁ tﬂaFE‘O HICEmERS gamiugates dpic tly

att aChedplngrlé%Cﬁlély eltté?gﬁacggﬁ @%&&O\Qhﬂl Habe Rishdtt b)(th\’iél?glh. Such radionuclides

kill cells to which they are in close proximity, for example neoplastic cells to which the
conjugate has attached or has entered. They have little or no effect on non-localized cells.
Radionuclides are essentially non-immunogenic.

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 use 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 ageht. 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

include '"'In and 903(.




an amino acid residue). Mirre specifically, these |inking technol ogies

i nclude random | abeling and site-directed | abeling. | pheEMBEREO0GASE,
the labeling is directed at specific sites on the dimer-or tetramer, such
as the Nvbigaleegispugar residues present only on the Fc . ppctiosee/ak2a he
conjugates. Further, various direct |abeling techniques and protocols are
conpatible with the instant invention. For exanple, Technetiuin-99m

| abel | ed anti bodies may be prepared by |igand qx,chan%)e processes, . b
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wel | known_in the art i | r | ' grrcdi rect
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and chel ator conjugates are known in the@%rt. For instance, U, S.,6 Patent
No. 4, 83pplyise Hi anihedigs fosthisiqoBEpwPriby batsh Jakpblarg feghragues. e-g- by incubating

dii et hyl enetiri am nepent a L e.natidcghel s SRRV GBS
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relate to pol ysubstituted DTPA chel ates. These atents are incorporated
hor i 1 1 GrdcHEOGAEIGIAES AnIEKPATS BN BEOWR & GHpe POt @ AELa G REPEY o ar o
et hyl enedian fel.eks 4aeet ifbefifl ds (EPTVelhShihenai abahosasaiaaessix acid
(DPTA), FIpIEC Jf"ét‘ﬁ%?zg sfifie Seca%@af lygz‘ 1 7 o
- t et r aazatiglonade aedtedihg 408thd Tintaitioaamey ibe dabied, for example, with radioactive
1-oxa-4.7,12, 15-tetraazahept aéiec%ne% 7”}]12" 15-tetragceti % aci, d r] tthe
like. Orsnsdium opppwssiwndodidepad achemical iiiie 358k Sez‘g\ a5 9 y hosliesi &, may
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labeling approach is particularly preferred.

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 pblysubstituted DTPA chelates. These
patents are incorporated herein in their entirety. Other examples of compatible metal
chelators are ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid
(DPTA), 1,4.8,11 —tctraazatetradecane, 1,4,8,11-tetraazatetradecane-1.4,8,11-tetraacetic
acid, 1—0xa~4,7,12,]5-tetraaza_beptadecane-4,7,12,lS—tetraacctic acid, or the like. Other
compatible chelates, including those yet to be discovered, may easily be discerped by a

skilled artisan and are clearly within the scope of the present invention.




chelation in co-pending application Serial Nos. 08/475,813, 08/475,815 and
08/ 478,967, are preferably selected to provide high afd DEBCEMBE®R 2006i val ent
metals., exhibit increased tunor-to-non-tunor ratios and decreased bone

upt ake agyg\Wideods 9greater in vivo retention of radi onucl ipggaRbbRheet

sites, i.e., B-cell |ynphoma tunor sites. However, other  Dbifunctional
chel ators that may or nmay not possess all of these characteristics are
known in the art and nay al so be beneficial in tunor -therapy. It will also
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and Carraguillo et al., J. Nuc. Med. 26: 67 (1985).

As indicated above. a variety of radionuclides are applicable to the present
inventién and those skilled in the art are credited with the ability to readily determine
which radionuclide is most appropriate under various circumstances. For example, '3_' lisa
well known radionuclide used for targeted immunothérapr 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 £, 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 increaéed the opportunities to utilize other
radionuclides such as '"'In and Y. °°Y provides several benefits for utilization in -

radioimmunotherapeutic applications: the 64 hour half-life of Y is long enough to allow

antibody accumulation by tumor and, unlike e.g., "'l Y is a pure beta emitter of high
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energy with no acconpanying gamua irradiation in its decay, with a range in
tissue of 100 to 1,000 cell dianeters. Furthernore, tlhoppcRBER gpuUnt of
penetrating radiation allows for outpatient adm nistration of 90Y-I|abel ed
ant i bodiwe.0206ds4 i onal | y, internalization of |abeled CD2BCEwk@gmeiosts is
not required for cell killing, and the | ocal em ssion of ionizing
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this. rme&.&.n@hm@pfc gﬁtqm.saﬂéml;@m.b%me&tﬁ@ff&hee Qb 1eCEMBALA B -Mhdebwi N the
instant i nventron. Further, in view of the instant disclosure it is

subni t t edlativatdosmess gifiibiiod- 131 lnbried chinsoig abtibpdias] range deqre rhetwrenwibooh S

radlonuclldsa at bl thase e 0. . nt t hout
ndue. oA EPGROR e D ks (RRGEI Gt BRE e Tohich Mave
al r eady “'lp@% u&&d}pleam iesd @ah aBb@gNQei.s include 1251, 1231. 99Tc; 43K,

521=e, G/, GQGa as well as 111 In. Antibodi es have al /50 beg)n Iabel ed

with a vari et\yhdf: argrentsieakof de;wﬂ@wpmﬁnéﬁﬂmabems@umd withr gbaedi” Y, other
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| esser axdigizbtopks Are udell GorDRREBRER }%O&mlplc, additional radioisotopes which are
compatible with the scope of the instant invention include, but are not limited to, 123 1231
32p 100 M0y, ¥Cu, Br, 1R, FIKr, S, Pn, 127Cs, 129Cs, 132, 19"Hg, 2Pb, 2%Bi, Ly,
186Re, 22pp, 212B;, 47's¢, 1051, 199pg. 159 m. 188Re. Ay, 2B Ac, 2" At, and 2Bi. In this.
respect alpha, gamma and beta emitters are all compatible with in the instant invention.
Further, in view of the instant disclosure it 1s submitted that one skilled in the art could
readily determine which radionuclides are compatible with a selected course of treatment
without undue expenmentatnon To this end, additional radionuclides which have already
been used in clinical dxag,nos_lsi‘“mclude '251, ml, PTe, 43K 2y 67Gd 686& as well as '"'In.
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

. . . . s J . )
radionuclides include '83Re and '*Re as well as '?Au and ¥’Cu to a lesser extent. U.S.




WO 02/ 060484 PCT/ US02/ 02620 Patent No. 5,460, 785 provi des additional data
regardi ng such radi oi sotopes and is incorporated hereigDbgEMeERru6e. I n
addition to radionuclides. the CD23 antagoni sts of thé-present invention
may be eoompyeghed to, or associated with, any one of a nupdgis®ioze2o

bi ol ogi cal response nodifiers, pharnmaceutical agents, toxins or

i mmunol ogically active ligands. Those skilled in the art wll appreciate
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ant agoni Bésinatie waad proirég Cefjrs ga gste@irsor WA CdRfijvhgat femf 6ff Mphiarnaskdticalle
appreciated that a nmjor advantage of the present inventionis the ability
to use tPRAYE HRstASIhalTS] IBssnaeta¥ig Ip rtawer gelisasqmapired tq Hiseparant| drug 188d ds who
are und NGk 1AL, ﬂﬁﬁﬂ : j i i AS i er apy
or chenot e?%B‘;’}f. b%’f” télt i sdﬁraglggrgﬁ,ng%eﬁg‘qlum %‘é&ggf‘?g}éﬁ“ "E’?% tll P %r t 'E&CDZS
ant agoni Btoglrumskeemiphtsie wathythe frivestionviacthde, but fre nddHinited td, phosphaeicontaining

~ radi ol abel cd conjugates to nmyel osuppressed cancer patients. As such, the
CD23 ant Bgdmestbiophespiatercantaimingpredings gutfata coptainedhpdiyat #eptdsraentaming

pati ent Sp%g%s,}@Ya%tam—COntaining prodrugs, optionally substituted phenoxyacetamide-containing
p}odrugs 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 chemotherapeﬁﬁc agents described above.

Whether or not fhe 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 Lmique delivery profile of the CD23 antagonists make them very effective for -
the administration of radiolabeled conjugates to myelosuppréssed cancer patients. As such,

the CD23 antagonists are useful in a conjugated or unconjugated form in patients that have
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adj unct therapies such as external beamradiation or claEtiaBERY2005N

ot her preferred enbodi nents, the CD23 antagoni sts (again-in a conjugated or
unconj ugaext/osé4s4 M) may be used in a conbi ned therapeuti cprcegisoBoeee t h
chenot her apeuti c agents. Those skilled in the art will appreciate that
such therapeutic regi nens may conprise the sequential, simultaneous,

concurrent .or coextensive adm nistrati on of e di sclosed 3, ant agpni sts
and one RIE VAR URYEE ’fﬁ@l“é‘ﬁ‘e‘gl?‘i"“g’eﬁ @.?x\ﬁmai_eﬁ"héadéﬂfﬁ??y Oéﬁ%‘?}ﬁ?r@?%gﬁ’ay be
admi ni SE{ﬁ%ﬁ'%r@ﬁrrg@5&%5]%:&5%%@@?%@0@1@(@@555 in AUDhjUeate8 P hasdG@shtddhat in

ot her e i'ments conj.ugated and unconjugated CD23 antagoni sts my be
adni ni stfermyimhyp be ukeriniasentbasdttherapaic eegupen wathtchemstharapeutstagkntse Those
t herapeutic agent. 1n, such. enmhodi nents the CD23 ant agoni sts be .
i i St W40 G AL RISSES TGS HOHEPPOe AP SOU P GORR AN WeEr s
and/ or t8n0RfdB0¢ SohddtenDBY Bodk@insiv@ MimiMisRatidAl of HEARCARENEIRY] ditsdonists

‘therapies sucdh as external “beamradi ation or chenotherapy. However, as
di scussedhdainevwe mosethentotdrgrbbdageatst s of the i nvention conprise the

adm ni stratiop of CD23 antagonists to nyel.osuppressed patienpts or in.
combi nat | on oWIe i GHES FUREHNER oM Ee aRnBRE CRa] et bearapuglySheke ds
radi ot hef, a0y pOTenGiHEERE8hAPH Olhef: erfbodHAEHL NOFjuLiRE ARRU UKo §tde BD23AS
used herein, the admnistration of CD23 antagonists in conjunction or

conbi natantayowistsh may  beljadnobisteredr tpptheewise hdakhy equent patientssasmal fisshelones,
coextensjve, concurrent, goncom.tant or enpor aneous admi ni.stration or
2ppl i cathERbGHe SarRl b ur SapaHR R & 2L SN aRY Bodnas b6 FRUSEE B ed i n
the art Widehis3PREToAbS dradtrabdRd AARIWrSERRS RO AR Gat har @, ddue
various conponents of the conbi ned therapeutic regimen nay be tinmed to
enhance arheopuadengdingidjendt theeapessudi-ag dxternal dgameahatidigr chsmaotbempy.

chenot her apeuf.i c agents coul d be adm nistered in standard,. wel | kno
Courses of i rBAVRER 2 TS POt NP IFEd SPERIEENS Sbirer RETHeDSOMRAAO I st s
of the ngcﬁﬁiﬁmrat:icgyggtcg B af2D¥A5S %meelﬁﬁpgpe@%@dngﬁtﬁﬁfkc bﬁtiﬁ%%?aﬁon or '

ant agoni sts cou adm nistered intravenously owed by tunor
| ocal i zechnpctomalithveawr nwoé adjina therapigsetuchy ah diathdyenli ereghemotherapy (1.e. a

ant agoni sts .may be adninistered concurrently wi.th one .qr re selected

chenot herumitd EeEpBRicTepReR)-s Pighe BaPP) L6 s iR af R apgonilain o o
an exper @R HoR 3¢ LbRBiratidbn WAK] &n REjuneatielipy ifcanb R EQueiaCahulahdwel i ve
conbi ned therapeutic regi nens w thout undue experinentation based on the

sel ect edcagdifensive. qohewragpy, concornitant tas gohfemgsrapeoustreintipiseation epapplitationt ofon. I n

;2![ Z g:)ﬁ?t { ghclr:tipywarl\ thl():edigc]?(pslég %Inﬁltt)(? 1est. h?‘ltlosg Qﬁilltég r{;lljlthleagrlt %llogpp];e@%tecﬁ?l%g the
administration or application of the various components of the combined therapeutic regimen
may be timed to enhance the overall effectiveness of the treatmentv. For example,
chemotherapeutic agents could be administered in standard, well known courses of treatment
followed within a fcw.weeks by the CD23 antagonists of the present invention. Convérsely,.
cytotoxin associated CD23 antagonists could be administered intravenously followed by
tumor localized extemal beam radiation. In yet other embodiments, the antago'nists 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 cdmbined 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 chemotherapeutic agent may be administered in any order
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and within any tinme frane that provides a therapeutic benefit to the

pati ent . wihedocoss4 t he chenot herapeutic agent and CD23 anpegayesih2eigy be
adm nistered in any order or concurrently. In selected enbodi nents the _
CD23 ant agoni sts of the present invention will be adm.nistered to patients

t hat have previously undergone chenotherapy. In yet other enbodinents, the
CD23 , anrhyithinsany éma frame bpkmovidss agherepiutic hepgfitdatthoipplierde Thatips, that er ed
substantial |y, si nul. »&0 t For yo t | e may
be gi veﬁﬁet"h(ie{h%hén %ﬁﬁﬁ“*’%r@@%ﬁi {}'g&g?hggr'ldg}f r?ﬁ 5dr§%éﬁs?§é‘?olf' ErﬁleQn%{l%{ergépy.

I n pref eesRdrredih afsemeditderhbedi MBRS iR CRYD Mtsddnistd ofl thdpresehtiniieatied @ill Bé t hi n
1 year of any chenotherapeutic agent or treatnent. In other preferred
enbodi meAdrsinisieredotp PaligpisgbAT dave pREIQuslye uadpiganics ehematheiprihi Anipet gthep, 4.

or 2 nonth f Y chepoiher Nl ng. _or oo j 1] .ot her
preferregmléo 3ﬁﬁﬁéﬂﬁsm?Egacﬂgggaﬁpgggﬁfs#% ﬁﬁ?§&ﬁ§5§§ﬁ?nP§@£?%% lV\l/bft in 4,
3, 2 or hdmkefered séRtantdiBnBinbRimepasly b cagantntht Roreahmple] thelpatistgtmst ber
embodi ments the CD23 antagonists will be admnistered within 5, 4, 3, 2 or
| days ogivendhe Sd)5: prigeemdnatinier wpsletroing agerse oif demethpspy. In prgfprred

further BSRBRRERR! HECBER ol P WAOMR! SainibERS TOD. TRYek® of, any

adm ni st er ent wthin a matter ours or manutes

subst ant cidnhath&hpoulit ageo ustrygtmehDriaoves prefdradanibodandts tetCD2hantpgrsant
i nvention a nyel osuppressed patient shall he held to nean any patient

exhi bi ti #ill bevimanistsredowittipul. 3. Gritbsa % kianthscof anyt pengtherapautic agspk eti at e
that thege arg Sl%Vs%'il%'t?é?' ?8?rr&9%Bo&}ﬁ{eﬁ@‘%ﬂgbﬁz‘%%vag%'s& l ¥ &éﬁ&ﬂisﬁfr%d |
| 8 rﬁ/e 0s eas e

clinical ndicators o uppresion and oné ca iy measure
extent t ity ah 3, myel aswepk egi &y tlenttiidtigeutig) dgbntaopaich@itnt. Bxapgl etepf art
el osuppressi on neasurenents are the Absol ute Neutophil Count

t ed
?X&?:;) gr exg%aciimee&s tho (i23 antpgrnistyplidie asinipisterednvishinpark Ba? oyl cdayaiaf dbg on
may be aséngct%(ﬁ{a Ej}egismq{cﬁaﬁﬂgﬁlfg DL NG, né.?gg gmgﬁﬁr%er Y g?eggaieﬁﬁh%{ %”{;}Loe |

likely, as u ror chenot radi ot

respect, agdnGs@ tedatrhdreimian bt hémaridterail td thapptieaivéthén b hatitepaf hent sr whouthav e
undergone traditional chenotherapy typically exhibit reduced red nmarrow
r eser ves (-avpbstagiidt; simelianegudni ugat ed or uunconj ugat ed CD23 ant agoni sts of

LRSS NSRS S o SRS by g
150, 000/ het@ld tiybriean phe patiai lexhibhing(D2&red il @garustss Thibse skilled in the art will
appreciate that there are several blood count 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
myelosuppressioh or partial myeloablation may be a result of various biochemical disbrders
- or diseases or, more likely, as the result of prior chemot‘herapy or radiotherapy. In this
re.épect, those skilled in the art will appreciate that patients who have undergone traditional

chemotherapy typically exhibit reduced red marrow rescrves.

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’.




the present invention may be used to treat patients having ANCs of | ess

t han about 1500/ m®B; |ess than about 1000/ mB or evenrs pECEMBER 200b! Y

| ess than about 500/ mmB. 30 6 DECEMBER 2005 WO 02/ 060484 PCT/ US02/ 02620
Sim | arl WO w023 ant agoni sts of the present invention mray/usezesed to
treat patients having a platelet count of |ess than about 75,000/ m®B, |ess
t han about 50, 000/ mMm®B or even |l ess than about 10,000/m®B. In a nore

general gsgense h skilled in the art. will easily be able to et er m ne
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under gone courses of, .treatnent including chenotherapy, inplant

r adi ot heakopy 18.00/rier nkil a besereenstil emrer tpse skiked nhibe @atswilbeasilidelable or | an
external ,radi.ati on source.is for |ocal i.rradiation.of. a i gnancy. For

" adi ot hePSBFTEHRENT Bt EhisRYsSaer e vk EPvRo el il ik it and

| ocat ed wiok&iuRest he malignancy, thereby selectively irradiating the site of
the disease. In any event, ‘the disclosed antagonists may be used to treat

neopl asti c di derigdicated mbpyd, i ieanys myrloswipressesl nyiedngss bpysr esddrgone eagsesdofess of

the causg, It wll further he appreciated,that th 23 ant nists pf the
natant  Fervaed BHudE PEEo0SEe REEN bR o e kel SRR
chenot hehaRadd dfehaAIgREA! ardéxt@gfNhdEatdh Burck9s fob IRY] idadRAtic» b Rbgddney.apgut i
reginen) that elimnates, reduces, inhibits or controls the (growth of

neopl ast tadiatkarapy inplydtyiion methods dadierdiva reagenisearrprsurgitadiopentechpithin theagent "

or "cheppt.herapeutics hal | _he held to -~peap any  therapeutic. c und
That 1o BARRERa atsiestecfdymBff bl of RESheaRY uh oY RS OEaRATRETS | |

Vivo. | nafagdnistithay be 6REMPIBANRHRALEHCRIRERA B patenty akHibitiag WielstfiReRigs ent

i nvention conprise both "traditional" chenotherapeutic agents such as

smal | nofegaidlessolhgcasee recently devel oped bi ol ogi cs such as anti bodi es,
uce or retard the

t oki : oy I I i .are dtg r.
o ot h of mal IgRanared BebbreBRr Thdng {523 APl of ReriBiaraBaubfofien:
that ar ep&gaaghi dhRinb®n S5 nbihdtionh@ith dhys EhRsRkbripda8c ARERAR SRS (¢.8CIoude
commercially available antibodies directed to tunor associated antigens

such as. Rioviggancaphiagd Herweetepragiacn) |hashiodnates; reducegiahihity pr centeols then
addi tional  pr rred.. di nent s i l.astic antibodi nder gei ng
clini car B BLRRGERETRRCI TR A I AFAR Lol i Rl AP
exanpl e, “dhemcthbrapduaidct shidEke Hedd 10 htddEGy idipertetdi aing, thfaadhiageerédNo
directed to the B7 antigen and CD40L_antigen respectively, may_ be used
wi th t helreat 88 psye thierapdnelsiceplagtia qellain Y- ot nstiulaspthggipghergpglitiyagents

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, etc. 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', 'Heréepﬁn®, Lyn1phocide®, 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_}he disclosed antagonists to treat selected neoplasms. In this
regard Lym-1 (Peregrin Phanmaceuticals, Tustin CA) and Evrbilux'm (Imclone
Pharmaceuticals, Cambridge MA) are also compatible with the instant in\/ention; Other

biologic chemotherapeutic agents that are compatible include cytokines such as
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regard Lym | (Peregrin Pharmaceuticals, Tustin CA) and Erbitux" (Inctlone
Phar maceuti cal s, Canbridge MA) are al so conpati bl e w t s bheEMBERITOS
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| ynphoki ;\)gé%/:oﬂ]tq%‘rl euki ns, tunor necrosis factors and gr o%@f@éyg(’% The

CD23 antagonists may al so be used in conjunction w th immunosuppressive
agents; prodrugs or cytotoxic agents for the treatnent of selected
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(1994)). prose skilled in the art wi|l appreciate that any. aptib
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be used ﬁchgo'%eﬁrg?%ﬁ%%t%t ﬁ?ﬁg E’@%ﬁ%}gé’d&éﬁﬂ%g’gﬂ‘? sts. Woglbq]b?ér}‘gg?ﬁ onal "
chenot he(drey) twhdclaganbdwthuishibitbry andt loportedbt sensitizaswerthindpmpinrhaicd] liadskipt at i ng

agents such as thiotepa and cycl osphospham de (CYTQ “"); al kyl ‘
sul . f onafBePtogy Y ehemAtsmReaiC aeaF g urfan %hﬂa aﬁ?%@ﬁ%&ﬁ{%% Sahwe&n such
as benzOgﬁﬁmen%[,m&g%{ﬂﬂE’FcR%ﬁ(ﬂﬁ 2GAR Ran é}ﬂ‘éti%lfﬁm%ma%t]?r}ﬂbﬁ&y{& BESiBGa

a [ tret h am ne,

met hyl ane nes ‘i ncluding a amne, triethylenene
tri et yl ebehaspslonant dtpendeni €Y ankadiboghrdgphdart 4ADEE)anethanisms (Reff ef
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mechl or efiagil Reonih6s WM BIBEAG: idh#Bmodulatory antigens such as CD20, CD22,
B7 or CD40L is compatible with the instant invention and may be used in combination with
the disclosed antagonists. .

More “traditional” chemotherapeutic agents useful in the instant invention include
alkylating agents such as thiotepa and cyclosphosphamide (CYTOXAN™); alky! sulfonates
such as busulfan, improsulfan and piposulfan; aziridines such as benzodopa, carboquone,
meturedopa. and uredopa; ethylenimines and methylamelamines including altretamine,.

triethylenemelamine,  trietylenephosphoramide,  triethylenethiophosphaoramide  and

| trimethylolomelamime  nitrogen mwustards such as chiorambucil, chlomaphazine,
cholophosphémide, estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide

. hydrochloride, melphalan, novembichin, phencsterine, prednimustine. trofosfamide, uracil
mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine, 'nifnustine, ‘
ranimustine; antibiotics “such as aclacinomysins, actinomycin, authramycin, azaserine,

bleomycins, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin,
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hydrochl ori de, rnel phal an, novenbi chin, phenesterine, prednirnustine.

trof osfarnide, uracil nustard; nitrosureas such as cargipeCEMBER 2005

chl orozotocin, fotenustine, |Inustine, ninustine, rani'mustine; antibiotics
such as @) @spaaysi ns, actinornycin, authranycin, azaserpggmusoRdRavCi ns,
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above.  A5QudxRE(PAREErE "Rione-Poulenc Rorer, Antony, France); chlorambucil; gemcitabine;
6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and
carboplatin; vinblastine; platinum; etoposide (VP416); ifosfamide; mitomycin  C;
mitoxantronc; vincrisline; vinorelbine; navelbine; novantrone; teniposide; daunomycin;
aminopterin, xeloda; ibandronate; CPTlI; topoisomerase inhibitor RFS 2000;
difluoromethylornithine ’(DMFO); retinoic  acid; - esperamicins; capecitabine; and
pharmaceuti‘cally 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,




this definition are anti-hornonal agents that act to regulate or inhibit
hor mone action on tunors such as anti-estrogens incl ugiDECEMBERXAODI e
tanoxi fen, ral oxifene, aromatase inhibiting 4(5)-im dazol es,

4- hydr oxwichémosodsgn. | rioxi fene, keoxifene, .LYI 17018, onaergdeneszoand
torem fene (Fareston); and anti androgens such as flutam de, nilutamde, 33 .
6 DECEMBER 2005 WO 02/060484 PCT/US02/ 02620 bical utam de, |euprolide, and
goserelin; and _pharmaceutically acceptable salts, acids or derivatives of
any of tm@alm@w& lewniplide, snd  giseiehnh e Rbarmaceniigietrserinble s a@ds or
conbi nat j ons.. [ four-drug conbi nati on MOPP (nechl et ham ne
(nitrogeﬁgﬂégg%fgfgpéqwggﬁgFine (Oncovin), procarbazine and prednisone) is
very effecti veoinpatiiie @hémngthvapéticsrelinmes off conyptizb woenbamdions offpirigse s The
preferred enbodi nent of the present invention. In MOPP-resistant patients,
ABVD ( e. gur-degr cospRipatipn. MORIG tpeshicthaming| (adtagae magprdh cArEBEPH P rcimvpp

doxor upi Pogrogind PbRIKLR P ATRIREELTR PO BB SRR W REkE e av

( doxor ubdophptisebhgaefeatd eabddindnnbf alsd presdnt dnveRGURP 16CMIORPstesin@nt patients,
cycl ophospham de, vinbl astine, procarbazi ne,and ., prednis nmbi patj ons
can be uéBH.D ﬁ(f—«?]oP‘H‘aS?YCFb@é‘%ﬂ%Vi‘fmaﬁ’éf’%l%‘@“‘R/l"’nﬁ‘\lgﬂ?aé‘?&"‘)@g’l QL:]@'SQ)?{% (CY‘EO_r nas,
in HARRI [ S: PR I 4- r :

1 Ssel bachapagyenpichiBsie Sy HHEENAG, EABS Wy Rk bighnvein gad.

and the gtebezoncmd, GIOPH pluheABVD, f BIORR giakarABdoglomgrubivin,s blrediytinngnd These

t her api es can_be used unchanged, or altered as needed for a particul ar
pat i ent , vinhlagiehi oraBCOR Ry (eEMusiancorpyslophesphamidss sviaklastygs grpesEbpzher él‘&
Add' ti .Onﬁ'ledjrtig eg‘é&ﬁbigut}f% Akt bg%géd.“ Ah IJ §.eF1%9cm153(£n<P£e- pf'Naare?.sﬁlHﬁ n‘an'(1 . ;
i nventi o T nel Lde use  of i ngl e al kyl at1ng agents such as cycl op %sp am de

-or chl or bydpiRimas, Gh HAREOES | RrOSCI8LESh OF abvTERRAI( AVIEDIONO ST 4411788, (Kurt J.
vincristine and prednjso CHOP and doxor ubi @i n),

d nge) . (CVP C- P .
Gyl ophlsEAFE Al yido 1P SEd. 1080) BHHnT JOnB i pf 19021 Bt a8l creros siied
(CHOP p - DEOC i . I ) -ﬁﬁgg%-(m rexat e,
bl eonyci ér]fg%r'{grforl %ﬁ%@@o?ﬁsﬁ@]qﬁ?&%&gﬁﬁ 'k%:’l;—h%%r edni sgne, n%? %}égﬁ;@%@%ﬁ of
doxor ubi gliefed 6y @baled dbp hgpardalar @itiepn Sh denthirchtioa weitly ahié CIM3usntsganirta msl
MOPP) , Pr oMACE- Cyt aBOM ( predni sone, doxorubicin, cycl ophospham de,
et oposi déescebrddicEBine, bl eonycin, vincristine, nethotrexate and

| uCorDr ) SRR By CERR ey SR oy Sy e
skil |l ed éfrsitigie alkykating hgentsesadh by cyedophosphamide or chlorambucil, or combinations such
as CVP (cyclophosphamide, vincristine and prednisone), CHOP (CVP and doxorubicin), C-
MOPP (cyclophosphamide, vincristine, prednisone and procarbazine), CAP—BOP (CHOP
plus procarbazine and bleomycin), m-BACOD (CHOP plus methotrexate, b]eomycin and
leucovorin), ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide and leucovorin plus standard MOPP), PrdMA‘CE-CytaBOM (prednisone,
doxorubicin, cyclophosphamide, etoposide, cytarabiﬁe, bleomycin, vincristine, methotrexate
and leucovorin) and MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisonc, bleomycin and leucovorin). Those skilled in the art will readily be
able to determine standard dosages and scheduling for each of these regimens. CHOP has
also been combined with bleomycin, methotrexate, proéarbazine, nitrogen mustard, cytosine

arabinoside and etoposide. Other compatible chemotherapeutic agents include, but are not .

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




able to determ ne standard dosages and scheduling for each of these
regi mens. CHOP has al so been conbined with bl eonmycin, erEECEMBERZDOS
procarbazine, nitrogen nmustard, cytosine arabinoside and etoposide. O her

conpat i blye @hwoasther apeuti c agents include, but are not Ipictvdsedoieaae
2- chl or odeoxyadenosune (2-CDA), 2'-deoxycofornycin and fludarabine. 34 6
DECEMBER 2005 WO 02/060484 PCT/ US02/ 02620 For patients w th internediate-

and high-grade NI-EL. who fail to achieve rem ssion OL re|l apse,. sal vage
therapy is usker. passnts/&gb "?ﬁ'é’i*f’ajm“é’sa"ér‘i‘ﬂﬂ]bg‘a@"rﬂb@ whe ?thedéfwss‘on or

ar abi NS} fese, Cla a'égt Wiap? ' RPERUIC Dflol 'RELAL dnflby W@ Q& 0 Litosine

conbi nat| or aggressive certal neop astic

di sor der gabifigsidd, @lsbxmm Ngopysideosd! ISosarnadefgmn aledir in coMBinAGox. i fm&ﬂa;mdje
ni et hot rexate and et oposide), MME (neth tgg% i fosfam de, hot r xate
and et op@smgee)sswmfmpw(des@aﬁamm@éh@dwmc F$ allowing pagforRls é‘Fde lbbfr tin),

Ccyel oprBaghan daos TR PEOAR My Loposee)” MMEC melahedl Rosrat s

CAMP (| pethstrkkite and te@paﬁae)pmweya@cmbummnmgpr@dm|cymm)neeamhcmlaﬂm)vxel |
known dosi ngé)rat es and schedul es. The ampunt of chermt he{a,peutl(iﬂqP ent to
sanfC

be used EﬁH i (BaPPHHE: Wi ﬂwthyme@gégne antilontyarabigs. t [gisPiae) Bht i on

may vary r t
The art CRloBREpRENE, SHE BRLHIHE BredRant Uild bmotfin phd CARR 'M |
GOCDVAN @oxﬁhki\rﬂ@NnﬁoiﬂﬂEoRMW@Mdn%ﬁd:)&aﬂFw‘ftHWﬂEidWr@sﬂ%&B&eﬁ.21&?

((Joel . G Hardman et al eds 91h ed. 1996) C‘il'he tern "i ngsu ressive
agent " aschadwes. hHWéian%?f%lﬁfrWﬁeH@ﬁ C gl Wehee‘fsg t'bco'%IUB%‘toé'%é 23ct to

SUPPr ess. ¢ qgmaﬁsko _tetn% ins TG R | gafur,pug ag@aggf a8k A ﬁ@&&qccotmgw

Thi s wou nces t hat” ine pro uct1on

downr eguly@hEs Rhowss HPPE @13 s Seeldr erahplg SBruex prEistbnares aby Amlaphzk‘lér ,H&J(Bts in
antigens. Exanples of such agents include 2-amnino-6-ar 5-substituted
pyri mi di FeeDVedE GIgMAIail HEPE@ARMAG@SO@WL Bagis Qf HERHBEY éﬂ s b33 3 &gl

i ncor por erein,b her ema azat hi opri ne; cycl ophospham de;
bronocry tF‘d aé'a‘rﬂaazlo%{ds apsone ‘gl ut ar al dehyde (whi ch masEs the MHC
antigens, as Tdes&m bietnurostppBessPatageN0 . asdisd® De@#Ofar aijdrict ildirapyypefas to
anti bodies for MHC anti gens and VHC fragnents; cycl s orin Ai%%l term(ii1
such as #Hhstasess thplcass te FERRISSS & sk the é‘Bﬁ]"é‘Sﬁe‘éStemrfﬂtt ?I"ﬁﬂ“é‘ﬂﬂ P HEACGNnd

dexamet hags eTh&Y&,?lhgqlgllg&Se %Bh&égethﬁt E}E&:@:{ cABELAE PR RS0, Wi Jdthte or

anti-interteron an anti -tunor crosis factor-a antlbod’ | es,

anti-t UNBUppREBS rseliastigdnaetoess(od, antrmdsbdihe dyIHEh antigens.eExauen-of sach |agod$ es

and ant| Inlcll_ud(ze 2[21?1(131?15) t()oarr) IaSntsébbsgﬂned pyrimidines (see U.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, e.g, prednisone,
methylprednisolone; and dexamethasone; cytokine or cytokine receptor antagonists including
‘anti-interferon antibodies, anti-tumor necrosis factor-o. antibodies, anti-tumor necrosis
factor-B antibbdies, anti-interleukin-2 antibodies and anti-lIL-2 receptor antibodies;
anti-LFA-1 'antibo_dies, including anti-CDl la and anti-CD18 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.
90/08187 published 7/26/90), streptolanase; TGF-; streptodomase; RNA or DNA from the
host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor (Cohen et al., U.S. Pat.
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anti-LFA-1 antibodies, including anti-CDl | a and anti-CD18 anti bodi es;
anti-L3T4 antibodies; heterol ogous anti-| ynphocyt e gl choECEMBERRZODS
anti bodi es, preferably anti-CD3 or anti-CD4/CD4a anti'bodi es; sol ubl e

pepti de ¢anbpecokgag a LFA-3 bindi ng domain (WO 90/08187 puyldtisdeedrer26/ 90),
streptol anase; TGF-j 3; streptodornase; RNA or DNA fromthe host; FK506;
RS- 61443; deoxyspergualin; rapanmycun; T-cell receptor.(Cohen el al.. US
Pat. 35 6 DECEMBER 2005 WO 02/060484. PCT/ US02/ 02620 No. 5,114 72‘9);
T-cel | rdoepildf. 72k)a§r@Ht1§ce@@rffW&neets (Q)ffner gyle feigrcepBil: 4496‘33@99{119 0:; W

recept or *Onerbately o 4o {2 (AP g QYRR AeK. el reipfE

agent " aantﬁt&ﬁ(ksloBPemmO‘E)fseélsastm(m%ubstance that inhibits or prevents t he
function of cells and/or causes destruction of cells. The termis jntended

to include rd#Fdemn " GEOIOKIOREHES as BphBERE: BhERLP @ aisiance thahdnhibis @8 such
as smal | B{E‘% @5% funtcﬁé 3P Bhis Y J@%Jsgsal'lés}ﬂu{?t%n' %Fcélgx *rﬂé]tﬁ% t%a,%e%k@'to

fungal , anlna origln, ragments ern " cytoki ne"
is a genﬁfdllidetlﬁdlﬁhcftﬁ’e ip6topes| Ben@h@agatic hygemmearﬂedokmpcspui as iseall mébleabe act
on another cell "as intercellular nediators. npl es of such cytoki nes are
| ynphoki fedns erspaunaiisally asttyetoxos of h@ﬁfanalpéwg'eskanm HPFhORER: of Fagments
ahong thg\h on]tOK' nes are growth hornone such as human growth hornone.

N- net hi onyf uman grow h hornone, and bovi ne growth hornone; parathyroid
hor mone; t hyr qxkR&m F6y8oRihdT, ispr gineficthérm for rped,tami; Ii\eleaa;éd)rbglcﬁmicﬂll pebylatipi ot ei n
hor nones such as follicle stinulating hornone thyroid stinulating
hor none Whis) actap@ angther el a8 iespe @Ewtor%e%@mn%%mﬁl cyekies are
fibrobla [ [ I n r S
factor- aﬁgmrf% Oggfeb WFEP F%ﬁwnﬁ&gh{&inﬁlp P 8@?%% ﬁcé&%&ﬁg Inch 28 iy W

gonadot r epavkmas&e graliichopapid sleh ak lhhmbn Arovah thokthdvie, Nviasidngl menatoiloelth al
grow h factor; integrur; thronbopoietin (TPO; nerve.growth factors such
as NGF- 190”‘pf?l’&t @1%@0\@%%9}41&1* hemsine; parahPist hermgngy hysoR reabsdins proredins such

as TG!: _gseila)ug l£‘(m Qé&ro@u{ 'hg ?%& fa@%ﬁ{c}:[e stﬂnﬁilatll ’hoﬁlﬁ(yr}eh(P%?-g' eti n

(EPO ; sol nHUCEIVe ors erons suc nterteron-a

-y; col oﬂwr@tilsnuiua:ttmggmohacsm«)(’lssﬂ)cms)ut&mzhagalsormme t(tha‘gapatiEEmm E&igr;
granul ocyt emacr ophage- CSF (GMCSF and %Eanul ocyte-CSF _ (G CSF);
i nt er | eukibreblast [Zggwiby faktoss prolactin: placengal Ipctogen;) Winpr yecrogis' factos-ol ppd 6P 1.- 7,

L, 5o g e o s SRS PR g1 o
As used Rgdchian ,eanBdI'ﬂ% ot ﬁkﬂoﬂemtdgﬁhydﬁ&nbdsmﬁamnﬁ PO); nerve growth factors
such as NGF-13; platelet-growth factor; transforming growth factors (TGFs) such as TGF-a
and TGF-; insulin-like growth factor-1 and -II; erythropoietin (EPO); osteoinductive factors;
interferons such as interferon-oc, -, 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, _lL-g‘ IL-4, TL-5, IL-6, IL-7, IL-8, 1L-9;
IL-11, 1L-12, IL-15; a tumor necrosis factor such as TNF-« or TNF-B; and other polypeptide
factors including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins
from natural soﬁrces or from recombinant cell culture and biologically active equivalents of
the native seq uence 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 comparéd 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
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fromnatural sources or fromreconbinant cell culture and biologically
active equivalents of the native sequence cytokines. TpeteMpeRFapdr ug" as
used in this application refers to a precursor or deri'vative form of a
phar macewbi2@kéigs acti ve substance that is | ess cytotoxic porausmmnenel | s
conpared to the parent drug and is capable of being enzymatically
activated or converted into the nore active parent Fonn. See, e.g..

W | man. "Prodrugs in Cancer Chenotherapy" Biochem cal Society 36 6
DECENBER a0us!ioWD! 876082 A pUMsfob et GDARsacYielkaer dla. Pippiues7A. 352

615t h tin 1. 1 Shel: ln;al...1 1 ' RA. i cal

Appr oacr LS B b SRped DR bPhNGR S il ININGY, DORIPLER,
al ., (qgd.). pppR47-267 HahidanaHreB(#98%) €Bls: [{rd@@pY of thsanyunaion igdudef bithirsnot
invention-' nvention include, but are not |imted to, phosphate-c¢ontaining
pr odr ugdimitest oplRos presEhaGFRERRINGY @’F%H‘l‘ilfgs_, ‘h‘%P%P‘&:Céﬁﬁ_t%’%i nifodrugs,

T e e
substi tLgljaa,sym{eenoxpﬁiaa_igmd&tmmtamim prpddiugs o_roisxim\bhylal | substithedi t ut ed
phenyl acet am de- contai ning praodrugs, 5-f]uorocytosine and

h
5-f | uor UeNRMFECHNItEraHLIAE BIPIEUES OpBPEBAUL DS et HE g
cytot oxi pg?{ijlggggaﬂpéf&mmw&% offibr ﬁXfuBfo‘ﬂi‘iHﬁxe %&lﬂﬁ%st WRIch CBR bP Rofiel 3hibz ed

into a ormfor use 1n this invention inhclude, but are not limted
t 0, thoshe nhendivieydpid free dggnEsardplecof dyeslodb dwgs tht ¢dn ipodeoivetizedsnta smal |
vesi cl e conposed of various,txpes,of |.i pi.ds,  phospholipids . and/or,

sur f act ahtPraiugh forgy Jeefyse fhrihigeinvgatgn drelude, iy eeudRt a'ém’t“ﬁg GntthgSni st s

. di scl 0seg . ﬁ{se?%)f@u{?ﬂ%enﬁ?%k8%%5¥ovea chenot herapeutic agent) to a mamal .

The conponen osone are commonly arranged in a bilayer
formation, siAiliposdnetiba dmadi ebsixter emgesehbdf efrioubinglen of tiplds nEmisptatipils As
previously discussed, the antagonists of the present invention,

i munor exdfanaerfagtanigykigh ds ysetilelon delivean o aidieg Eufh pafheuntagmish dsdeed in a
phar maceut i.cal Ly i ar i | r l'ian
mal i gnaﬁéeﬁ%lg ?an hoﬁ%n§ﬁ¥’e%§?%?6$%lﬁft‘? aﬁ%ﬂ?édpgrlé%?{%? %d??%]gtgﬁ E)%Ignh scl osed
ant agoni ligosomt lake danihonlyurahgd iaa Ginytofofraatidni siatiker adtie dipsd arstrigementagfd
pronote stabiljty of the active agent. Preferably, pharnaceuti cal

conposi thelegicehmeyb@gEance with the present invention conprise a

 phar maceut Cahl %, ARERRA! Bl Rscd! 9 bilhdnists B Bl drlseh@lTkAfons WhhuSrenctive
physi ol ogi cal s I ne, ‘non-toxic buffers. preservatives and the |ike. For

fragments or recombinants thereof may be administered in a pharmaceutically effective
amount for the in vivo treatment of mammalian malignancies. In this regard, it will be
appreciated that the disclosed antagonists will be formulated so as to facilitate administration
and promote stability of the active agent. Preferably, pharmaceutical compositions in
‘accordance with the present invention comprise a pharmaceutically acceptable, non-toxic,
sterile carrier such as physiological saline, non-toxic buffers, preservatives and the like. For
the purposes of the instant application, a pharmacetitically effective amount of the CD23
antagonisﬁ 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. _
| More specifically. they the disclosed antagonists and methods should be useful for

reducing tumor size, inhibiting tumor growth and/or prolonging the survival time of tumor-
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t he purposes of the instant application, a pharmaceutically effective
anount of the CD23 antagoni st immunoreactive fragnment @peCeEMBER PG

t hereof, shall be held to nmean an anount sufficient to -achieve effective
bi ndi ng Wélg2hdhasd023 antigen on neopl astic cells and prouigesd@ie28n
increase in the death of those cells. O course, the pharmaceuti cal
conpositions of the present invention may be adm nistered in single or
multiple doses to provide for a pharmaceutically effective anount of the

CD23 ant hgairigsanimpsr Acsprdiniglyl. #us inyentiapeaso glatesita @ messley offrealpm NERars Hhy

met hods shoul d be, useful (for. r i I 4. nhi bi 14 ng . hunor, ow h
and/or p ’BF\?}H@‘n"Sh‘i‘ haz"ns]%lrb i vdzﬂu"% ?L&Jn@ggg S%’%an{"pg‘gﬁgmbﬁ&éﬁéﬁ%&éw\}%g;
02/ 060484 RGh{ WUBORE 0CH2D ankgohisng @fd RRilled ACThar sit ngbyid behiablej yerdutioa al so
relates to a nethod of treating tunors in a human or other animal b
adni ni st experimerdatione ko Aelprmng whahamaffecsive grandexic\asmourb At %%%1‘S‘M%¥e of
the CD23 .anfagoni St . -skill. LNt , r i

ﬁra {[\eg}!ll;rp(isg 0(5 %gﬁé . 1}[}]1&1]&}%3%1@3, ?8}% %gdgxgﬁ/f@% ﬁ&epjﬁetﬂmaﬁy aaX/e zﬁ]'g'(;dg? %f

experi nme eter an e I've, noh-toxit anou

ant agoni shtapBmiktOmBe vark @tcdriiag ol fRaseswh dsteadisage sagd Gnastiged. veksus seiganpl e,
a therapeutically active anount, of antagonist may, vary according to
factors dMdreess soxnenadicsbsemphsatiges (e gmmunosyepressed canflitianselisqagss) agde,
sex, nedical,.c | i cations  Qetie . NG | : ' ses)
and vei grieensrol e S oRR U S TN RRHBREASP Rcf ANl e hRE 2
desired rsgeRaNSKhelddsigeaegifiiehingsibe athetedas pasvidede Bprimiaythbapadicusipedsd. o

- provide the optinmumtherapeutic response. For exanple, several divided

doses mayopecxampian ssverplednddad gloses, may, dbeqadrainisigrec dailyyr ghdbe idgstamay beduced

as indicated: he_ exi genci e, : ] ' LOon.. : -

novever . Papoarnel Fo Bl ERIRIRRR by bIRAARREPRh, BoRpbHE HBBiaPoOBIIY o

to 100 miHohWeQéd BB effefive olapgiaepeody tovbt ghthe paze ddyiban d.0fotoel Oprrail kgradak y

fromabout 0.5 to 10, mlligrams per kil ogram body weight per day. In

keepi ng wiet kilegramdodp aveight predayrand angre greferplly dros akayg Oaiﬁtpal&omﬂélg@rﬁfpef he

i nventi oqcé omaé ge admni stered to a human or other animal in accordance
logPaRRObT B P

with the e?nﬁyhods of treatment in an anpbunt sufficient to

produce such. fafkeesihg ivithahé beipapetiid gesent dipclopiy, thcantagaégs efthe Tinention
antagoni sts of the invention can be adm nistered to such hunan or_ ot her
ani mal i may boadBistensd o aduuRd PoptheprEmal Bgrgsgrdapsrolf ige pipserasrtionsdi st

of the | DVENd 8%%}1@,19? CAMYEBEh Ol icic B {TBHRNERIckibcRCL BlcAMleBE 3 T €T

or diluent® accordin 0 nown techni ques. e recogni zed by one of

skill i n proghydddtictdegice! Mbefaatagomind of citainaeitiem @h behdnphiatensicteusticle alupn

accept abloer o?haerr I;llrxl?rrlalcl)rrl a (g:)rllvli:(ral[]itg)llzlll Sdoga:g%tfgrtn?greggreh rt])(; cgm Hﬂgg 81fe antagonist of the
invention with a conventional phafmaceutically acceptable _cmTier or diluent according to
known techniques. It will be recognized by one of skill in the art that the form and
character of the pharmaceutically acceptable carrier or diluent is dictated by the amount of
active ingredient with which it is to be combined, the route of administration and other
well-known variables. Those skilled in the art will further appreciate that a cocktail
comprising one or more species of antagonists according to the preéent invention may
prove to be particularly effective.

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

subcutaneous, rectal or vaginal administration. The intravenous, intraarterial,
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active ingredient with which it is to be conbined, the route of

adm ni stration and other well-known variabl es. Those sKkbEtefpeeR idug art
will further appreciate that a cocktail conprising one-er nore species of
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particularly effective. Methods of preparing and adm nistering the CD23
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t he exposure of the neoplastic tissue to the therapeutic agent.
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Preserv es an ves may al so be present ‘suc exanpl e,
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replenishers, such as those based on Ringer's dextrose, and the like. Preservatives and other
additives méy 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 prepamtidn 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. It should be stable under the conditions of mamifacture 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 po]yethylene ‘

glycol, and the like), and suitable mixtures thereof. The proper fluidity can be maintained,
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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 compou‘nd as
necessary for the particular indication being treated, preferably those with complementary
activities that do n()tt-adversely_;baftE:ct 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-1). The effective amount of such other agents depends on the amount of antagonist

4
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Lyophi lized formul ati ons adapted for subcutaneous adm nistration are
described in W97/0480].. Such |lyophilized fornul ati ogDEEMBER 2005
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nlcroenﬂ?3|ons, nano-particl'es and nanocapsul es) or in macroeinul sions.

Such t edlset elitten, &rsel..Ai. £d] @98@). i n Remi ngton 's Pharmaceutical Sciences 16th

edition, Gsol, A Ed. (1980). Sustained-release pr rasd be

prepared. SuiYuBIe: E‘S’(‘Sﬁsﬁlfﬁ‘é}zaéaf"°§ﬁ§1a¥iaﬁ$8c}’e_ reads ug‘?@%g’%aa Q%Sné%\%{nu%ge
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ant agon matrices are int form of shaped articles, - filns,

. ‘ i e.g.-
or M creonapsny de. anfbeanist. ovhidi nerieaiarei- the lferas ef shaped ediclgsne gy §ms. or

ol (i T CEB bl i L aRes feieBe ot RERIL T DX GHERIRORA ) OF
L- ol ut arg Gkl o {crt /iy bne@lad ), or OB vinylaGBADR Ay laeldy (ETSe Fainy|

acet at e, act’ic"acid-glycolic acid ;gi)ol ymers such as the LUPRON
DEPOT' " b.n},223, 28 copotyroep lodrleglutammip e danst 7 lethyi-Legluiemateg Inge glegradabled

The. or rithaEieo ® Beie, SRestap bt <oy SR Py AT L ey h T o
Thi's is pepdihy (ﬁlfe%eim }nihgsq)h@és féolrntp[)?etd' SMiakh Q48EIyTbRE iak@ copolymer and
leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. The formulations to be used for in
vivo administration 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, chlorobutanol. phenol. ascorbié
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. I;‘rolonged 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

requircd amount in an appropriate solvent with one or a combination of ingredients
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treating BaplRhRe twilUbERFLAYhiveORbels for aEilgs RSEE ihicatti@NaRl the ARRbLIGRANCY
or neopl astic disorders &e. g. chronic lynphocytic |eukem a). The term
"package composiiions are useful for treating a subject suffering from. or predisposed to, cancer,
malignancy or neoplastic disorders (e.g. chronic lymphocytic leukemia). The term “package
‘insert” is used to refer to instructions customarily included in commercial packages of
‘therapeutic products, that 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 bufters,
diluents, filters, needles, and syringes.
As discussed in detail above, the present invention provides compounds,
compositions, kits and methods for the treatment of neoplastic disorders in a mammalian

subject in need of treatment thereof. Preferably, the subject is a human. While the instant

invention is particularly effective in the treatment CD23" hematalogic malignancies
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therein a conposition which is
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horses, cats, cows, efc. Preferably, the mammal is human.

“Treatment” refers to both therapeutic treatment and prophylactic or preventative
measures. Those in need of treatment include those already with the disease or disorder as
well as those in which the 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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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
-praéticin_g the present invention and are not limiting of the scope of the invention or the
claims appended hereto. _

Several antibodies were used to conduct the experiments set forth in the Examples

below. As previously indicated, IDEC-152 (pSE8) is a Primatized® anti-human CD23 MAb
that contains human gamma 1 heavy chain (Lot # ZC152-02) and Rituxax_1® (rituximab) is an -
anti-human CD20 specific mouse-human gamma 1 chimeric antibody (Lot E9107AT;

Lot D9097A1). Other antibodies used include the murine anti-human CD23 MAD labeled
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| medium (Irvine Scientific, Santa Ana, CA) supplemented with 10% heat inactivated FBS
(Hycldne), 2 mM I-glutamine, 100 units/ml of penicillin, and 100 ug/ml of streptomycin.
The SKW ceil line is Epstein-Barr virus (EBV) positive and can be induced to secrete IgM
(SKW 6.4, ATCC). The SBcell line originated from a patient with acute lymphoblastic
lcukemia and 1is positive for EB}V (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 Burkitt’s lymphoma patients (CCL-86, CRL-1596, ATCC). The DHL-4.
was isolated from a patient diagnosed with diﬂilseAhistiocyﬁc 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 réughly comparable, whereas
Raji cells showed only a marginal level of antigen expression equivalent to 10% of the
CD23 levels expressed m SKW cells.
In addition to determining the levels of CD23 expréssion, the same cell li_nes were

assayed 1o establish their level of susceptibility to apoptosis induced by anti-CD23
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equi val entivationl@saspastBeenzgme3a|caishlseasly prveriseldanapiasicvindetedsdeathy  fréhiet i on

to deternmining the | | s,,0f 2 3 EXRI on, the .same cel e
assayed '?W'&selg‘aﬂpﬁs §%}‘ﬁe‘ieps 'E\B/ng(f’%fce@lﬁ@edpeflflﬁf 1M %lillél{%ngpgp@s[\%’ llsjﬁg’n%@ed by
ant i - CDRre AR ubaldFRNABREZADSf IMRAO2IDRRB4n BATEUSR2h B0 ice. aAfePPHL@S -

Specifically, the induction of apoptosis in each of the six cell |ines was
det er ni rfdnabatign thecmbpuarskbargibady ythe Thrsiaeweak rqmayvgd by centeifugationyj fThe cells
~appreciate that the caspase-3 assay measures,t ctivati 0 se-3
anoymme, e rpeteL 1 B0 e P T ApEROAT S9SN S O PRSP D
exanpl e, G ekt §1.8¢100-eHdRBIICRIth Bhit Wit fetadditidn Ofl dobt ShtiMRdthan (RSP - 2%
FBS) were incubated Wth 10 ug/nlL of IDEC-152 at 4"Cin cell culture tubes
on ice. spétific sécohdary antbodyn(d Gp@nilbms 4 hossimison nicollemtind bgybatientte 1 drbolira, was
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speci fic secondary antibody (15ug/m ) as "a crosslinker. Followng

i ncubat i2075K&. 18fdra20 min of dixhSonyatcls hare eatted @ddl Sahalf yhedtyf purifedopE-osi s
by flowcytonmetry. In particular, the cells were washed and fixed at 4"C-
usi ng Cyopjugated Oybvelong) rahibaei-¢asRAsK: X antibpdy (ThageingmaEaty# 67175 pad 50 uhefer 20
mn of fixation. S al, - 1 Bt i - -

conj ugat SHOPGRy AT EAdet: AR MBS HRHRARE ot e iR neliapl Brsf it Adeh Sbufiion

67345) apls et vdshedOphep andiresugpendadi de Cytépethswish Flowatybmbes dataiwss i n
the dark for 30 mn. After incubation_cells were washed once and
r esus perfgadirgdomyispeam ndaanlyzad wipe Yoskist sgftve dropaderity Software House.

The results are presented in Table 1 immediately below.

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

Cell Line | Origin Reclative Expression of | Apoptosis
: ‘ CD23

SKW Burkitt’s lymphoma : 100 ' 61

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

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

apoptosis. Accordingly, the instant example provides for the identification of selected cell
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acqui red on FACScan and anal yzed using WnLi st software from Verity
Software House. The results are presented in Table | igDEJERMBERY2008! OW.
Table |. Induction of Apoptosis in CD234'B | ynphoma Céll~ Lines Cell Line
Ori gi n RW@bi/a@4dExpr essi on of Apoptosis CD23 SKW Bur ki t tPerisoapbeoa 100
61 SB Acute Lynphobl astic Leukem a 110 42.1 DHL-4 Diffuse Hi stiocytic
Lynphonma 0 O Daudi Burkitt's Lynphona O O Raji Burkitt's Lynphoma 10 O

Ranmos Bupkiti's L homa,.0. 0. The resul e rt ove show t hat, se
ol 1§ nbesabpsub R ey iepl B RGF Mgl o Gl B ol B Pa R e sk &
deat h upgM)senASBUWEAs) O Cross-linked antibodies to CD23. Conversely, cells
that do not express CD23 at high |levels do not undergo extensive
~apoptosis. Accordingly, the instant exanple provides for the identification
of selected cell 46 6 DECEMBER 2005 WD gf/ 060484 PCT/ US02/ 02620 .1 Ines °
that may serve as clinically rel eva MYt s for CD23+ B cell nali gnanci es
(e.g., SKW cells and SB cel EgphresGioaTE i CEKRERSSI on CD23 in CLL cells In
order to denonstrate .the clinical applicability of the present invention,
the expressi &n coderOp?28eroonstratee thel claiiédl eapplicability sfathsl peséB linpattioantthd was

f+oweyt ofe Py bERS Pyl MEGRE Gk sl R BB N5 ERETaR avtipte |,
this resprel-byt NBwWeYBIRES] ODsiAL riafadrebtdnd;, mellcyﬂ)%c% MRE PeFOngid g4

cells that were CD19+ positive. Specifi calTy, PE abel ed .anti - CD20 (BD
Bi osci enswbstahpilindesorfend. in Examplech 56 283 reapegt. alret ¢xpEE9gn CBODB0aed iitewas

/ Ph i .Cat  # 336 I ti di. t e CD20
o Copadsinimi ey S LeTR ta R T8 st Spesif S e b ERogB, o1 1
CD20 andp{R3n@RYPEBMRINRE, GRUESSTY3) hd HRIEDB A8 HoRfert 8O ak iR abe! v

‘below in Tabl e 2. Patients expressing high CD2
# 33615X) monoclonal antibodies were used to detect CD20 and CD23 molecules

respectively.

In all patients, the expression of both CD20 and CD23 antigen was detecfed in
CDI19'B cells as shown. immediately below in Table 2. Patients expressing high CD20
levels expressed varying degrees of CD23 antigen in their CLL samples. The levels were
determined by the percentage CD19" cells and mean fluorescence intensity (MFI). However,
‘even in patients expressing low levels of CD20 the measured values show that relatively high
leveis of CD23 may be expressed. These fi ndillgé indicate that the CD23 antigen may prove
to be an extremely attractive target for therapeutically relevant antibodies such as those

disclosed in the instant invention.
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| evel s expressed varying degrees of CD23 antigen in their CLL sanples. The
| evel s were determ ned by the percentage CD19+ cel | s apEoemBER 20065€SCence
intensity (lviFl). However, even in patients expressing:low |levels of CD20
the measwedw@hsses show that relatively high |evels of GRA3usvap2te .
expressed. These findings indicate that the. CD23 antigen may prove to be
an extrenely attractive target for therapeutically relevant antibodi es such
as those disclosed in the instant invention. 47 6 DECEMBER 2005 WO

02/ 060484 PCT/ US02/ 02620 Table 2 Expr ession of CD23 and CD20 in B-CLL
cells fromCLL patients. Patient El @23 Case # Expression Expression
MF} % Positive MFI %Positive CD20 high 1 92 79 76 51 2 67 79 45 47 3 385
82 113 77 4 24ExXP2eshBh ATDE 313 (IR WG BELI7 cARTre® CUB itien®. 255 76 97 48
11 649 92 7371121099681 88—13311-94403-95—14-151 92 76 58 15 667

71 777 B1Patient1}EIHP 154 83 21 84 8pCH3343 28 122 69 164 72 CD2O | ow 6
52 35 8p Tased L@p?e@m&é7 32 Expression
MF} % Positive | MFI % Positive
CD20 high |
1 92 79 76 5}
2 67 79 45 47
3 385 82 113 77
4 241 92 o189 87
5 313 88 89 86
7 375 89 743 91
9 255 76 97 48
11 649 92 73 71
12 109 96 81 88
13 311 94 403 95
14 151 92 76 58
15 667 7 777 81
19 148 93 154 88
21 84 83 - 45 43
28 122 . 69 164 72
CD20 low '
6 52 35 88 76
8 129 : 26 157 32
10 116 53 327 83
16 198 .25 181 31
17 125 34 199 24
18 66 , 54 96 91
20 48 63 128 79
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
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10 116 53 327 83 16 198 25 181 31 17 125 34 199 24 18 66 54 96 91 20 48
63 128 79 22 138 62 173 54 23 163 15 356 25 24 115 FIDHESEMBERZD037 41 86
49 26 302 55 302 58 27 289 55 195 57 29 107 26 193729+ 30 109 .43 356 57
31 105 3v(6i0cdf84 48 6 DECEMBER 2005 WD 02/ 060484 PCT/ US@erRe26262&xanpl e
3 Binding of IDEC 152 to CD23+ cells To further denonstrate the advantages
of the present invention, the binding activity of 1DEC 152 to CD23 on SKW
| ynphoma cells was determ ned by floweytometry as set forth in the _
previ ous exanpl es. As indicated aboW¥® ”evd cel | s may be used to provide a

clinically relevant nodel gQuiflFRr@lis9980$28s chific! uding CLL. The results
of the assay are set .fort iF\”Fl gure 1, which src]ows t he specific binding

of Rituxan ando Ffi@r is@ohsiraBKiNe adeditages ot thequeresninverttionn tibelpedidg attifigs hi on.

The bi ndi tivity i.s measured using nean | uorescence intensity and
shows thﬁ‘?ﬁ?ﬁé“é?(\?? @45350%%%&*’3{]53 %?gﬁlwémnqd&?ﬂeﬁ%w&m@ﬁW- G4t323
ant i bodi t s [ ' Thi s,.i @&l hat , cddiC aln cel l
l i nes angﬁthtlﬂﬁg? gHJ\ %ﬁ%g%na@@%xﬁ?g#(ﬁ%%%&hg’r %}a‘f%&?" egé iutS iﬁ%oh;g:’g%g%a %er
mar ker s dliridallgselcbaid model faxpR2Y adalignasddsyipduding cHdd @Tbatresnlts afithebmshy of

el evant Spechli gy (Sl Lected 10, (D0 g ot RS, o SN T
i
fluorescence intensity and shows that the SKW cells bind substantially higher levels of anti-
CD23 antibodies than anti-CD20 antibodies. This indicates that, in certain cell lines and
tumors, CD23 may exhibit a higher epitope density than other markers such as CD20. As
expected, isotype-matched control antibody of irrelevant specificity (CE9.1, directed to CD4)'
did not bind to SKW. This Example, and the corresponding results set forth in-Figure 1,

confirm the desirability of using CD23 as a target for therapeutic antibodies in the treatment

of selected ncoplasms.

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

The ability of IDEC-52 to mediate ADCC of tumor cells was determined. In the
ADCC assay lymphoma ceils (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/m} in complete medium with‘2_0'.
U/l recombinant hwman 1L-2 (Invitrogen, Carlsbad, CA) in 75 cm’ tissue culture flasks at
37°C and 5% CO,. After overnight culture, 1 x 10° SKW or SB target cells were labeled
with 150 pCi of 3'Cr (Amersham Pharmacia Biotech, Piscataway, NJ) for 1 hour at 37°C and
5% CO,. The cells were washed four times and resuspended in 5 ml of complete medium;
50 pl of cell suspension was dispensed into cach well 'containing equal volume of test or
control antibodies. _ _

Rituximab (Lot E9107A1) or IDEC-152 (Lot ZC‘ 152-02) were used as test
antibodies.  Isotype (18G;) matched CE9.1 (Lot M2CD4156) -antibody of irrelevant
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- pd 0.5% Triton X-100 (Sigma-Aldrich Corp.) to determ ne maxi num el ease.
The culture was incubated for 4 hours at 37C and 5% CO2 and the 51Cr

rel eased in the cub@rrg&qs%wegsagglﬁngs dyntRe&@l T Cl ¥Rhse Was determ ned by 4 >

gamma counter (kS as |0the percent age
of specific lysis amdumahcu‘l:atewsassmam;m Gdclease| ease of test sanples -
spont aneous 51Cr release ':. 1- x100 Maximum'' C rel ease - spontaneous

" Cr release Figure 2 shows the result of this-assay and nore particularly
the ADCC activity of |IDEC 152 and Rittman on CD20+/ CD23+ SKWcells. Both

| DEC- 152 and Ri tuxan showed a dose-dependent killing of SKWcells with a

maxi mum ki | | i Figursf2 stevssatbhiresulicpfethis pesqygindi morgrparticupglyrthe £RRCG aatjvity of

concent raki ons, LeSREGLIYE! ¥nobIehs3t SR% LAR Kk SRR 15D A'18.R3S SRiwddan

a dose-dependent killing of SKW cells with a maximum killing of 75% achieved at 10 ug/ml
and 1 pg/ml antibody concentrations respectively, indicating that Rituxan is miore 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 to 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 to mediate ADCC activity

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

(0.625 pg/ml & 2.5 pg/ml) either by itself or.im combination with varying concentrations of
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proven chemotherapeutic ag,ents such as Rituxan.

Example 6
IDEC-152 induces apoptosis in CD23" tumor celis
Having 'shown that the present invention may be used to effectively mediate ADCC
activity and lyse tumor cells, anti-CD23 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 (pSES) 138001565 | 3.65(11.17)
Cells + IDEC-152 (pSE8) +anti-hulgG.F@b), | 8026 (18.85) | 60.51 (20.45)
Cells + Rituxan (C2B8) : 4.12(11.32) - |4.08(20.57)
Cells + Rituxan (C2B8) + anti-hu. 1gG. F(ab’), 78.50 (24.10) | 66.49 (25.0)
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4.34 (10.84) 5.79 (12.40) Cells + CE9.1 + anti-hu.lgG F(]ab' 2 7.57 (11.15)
4.91 (13.42) AQsdengn Tabst3 atipye SKGMcalls growginpthe preped® of IDEG-1T GIESYH %
Positive,cel Wt aspase- 3. actd vi t ngyit's. 1-fl.uor 3pt, dynt ensi ty
in log S(B I"81 S @S&Pﬁ‘afég‘ré“’? %{lbcf)]g e‘%,ge- st‘%“eff\lse's @ig)r%%%k'ﬁg 0? zgﬁgrlész ear@e of

1DEC- 15Ri(p&RSoy Ithe SKW Bl saifady sddbisddant iiddreazed iacavition of cagmpase- By
However cross-1linking of |IDEC 152 and Rituxan on the SKWcell surface
resul t eccompaiisar, caktwres adsiel vath &n 1eftyneaapeled @ntrglantibadp £ ES bhof ignglavantes
added wi th .t.he i,spt mat ched contr .ant.i pody 9. of ,irrel evant
o eer 11 PRt 9O PLRET 50 “ReSBRS . I8 RRhBARY clefier reshu ol G e

showi ng 4nfiBbdibN6r thaPlesd@alivestif mhfbe o8 36 MdubdWRpidsin WRYorkeliyised to i nduge)
apoptosis in tunor cells. Exanple 7 Fe receptors on effector cells can
‘induce cross-linking of antibodies As noted above, cross-linking of the

anti bodi es of the present inventi orb&w::]nges .their ability to induce
apoptosis in tumor cells. One mechar™$Mfor inducing apoptosis in vivo

coul d be nedi at pdreébptoléh EffedtACRAL BABinARcY AFdsQURkRET SCAMTboaRds! S.
Accordingly, in this Exanple cells expressing Fc receptors were used to

cross-link | DiECnoted 2baye cepnsainkinyt ofethe japtbrdissop! GE RIpEPt BYFatigmherljapees

their ability to induce apoptosis in tumor cells. Onc mechanism for inducing apoptosis in

vivo could be mediated via the Fc receptors on various effector cells. Accordingly, in this-

" Example cells expressing 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 10ug/mi of IDEC-152 (p5E8) or Rituxan (C2B8) antibodies at 4°C in cell
culture tubes. After | hour of incubation, the unbound. antibody in the media was removed. i:}
by centnfugation. The cells resuspended in growth media in. appropriate volumes and added
into 24 well uissuc culture plates (2x10° cells/well) seeded overnight with human Fc receptor
(FcyR1) expressing CHO cells ( 1x10%) and incubated in 5%CO, at 37°C. Following
incubation at ditferent time points, cells were harvested and analyzed for apoptosis by
flowcytometry based Tunel assay (BD Pharmingen, Cat # 6536 KK). It will be appreciated
that the Tunel assay measures DNA fragmentation, an event that occurs during the late stages
of apoptotic death. Flowcytometric analysis was performed on Becton-Dickinson FACScan
using a FACScan Research Software package and the final data analysis was performed. -

using the WinList Software package (Variety Software House). Percentage of cells positive
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Briefly. SKWcells at | x 106 cells/nit density in culture nmedia ORPML-2%
"FCS) were incubated with 10pg/m of |DEC 152 (pSE8) or @Phggg&ﬁ(%CZBS%
antibodies at 4Cin cell culture tubes. After 1 hour’ he
unbound antibody in the nmedia was renoved by centri fugatl on. The cells
resuspeMd@#29694%f owt h nedi a i n appropriate vol umes and adeledusomizezo24 wel |
tissue culture plates (2x106 cells/well) seeded overnight with human Fc
receptor (FcyRl) expressing CHO cells (WO 10) and incubated in 5%CC2 at
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Examplec 8

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

induce apoptosis in CD23 tumor cells. More specifically, Fig. 4A shows that increasing
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during t hadérmentapoptosis darih®the nﬁwnshduaf ;bemdFlsgml:A@ $RI UBSefves td 11M§ﬁrzitéftlﬁltt hat

cross- i nki n(]g anti bodi es to bot CD23 can substantially increase’
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the rat eCEps- bastftﬁgb%d%éméﬁlbﬁmﬁ Wnﬁméemssubm@tsaély@mp@aw hei e ofir t her
evidence C y h i.ny I can_serve to
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i nduced apehirish $>th1<§H3158+n3tz&it||rS.'eaﬁordténfﬁhQ:ﬂb elntrmﬁtcpﬁhﬁﬁriel-r@h{)ﬂf A p&tfent

el uci date nmechani sns associated with the present invention the progress of
apopt osi & iged theseefured in SKWcells at different time points. SKWcells at
1x106 cells/m density in culture nmedia (RPM-2% FBS) were incubated with
10 tg/rnl of p5E8 (IDEC-152) or C2B8 (Rituxan) antibodies at 4Cin cell
culture tubes. After 1 hour of incuBghingle 9he unbound antibody in the nedia
was renoved by centifugation. The cells were resuspended in growh nedia .
in appropriat e JREGHSS inthwcedaneptosiningCD23 gefls at ﬂsfﬁqsenbmmomtpl ates (2x106

cells/well) W]’%kfgﬁp%ggﬁ?tujb r#g‘n %:lba?m s%qsdfa c?ﬁe@iwthqgeakregentt'm\fgn ngrogrelgeCI f ¢,

secondary anti 0 provi e cross-lin
i ncubat i eNapmiptadisiwamednsutd ESK QIR at diffelnt WAE Poinay vest ed and anal yzed for

apoptosis by || owytonetry hased Tunel assay described in Exanple 7. The
results of thP&W cells at 1x10” cells/ml density in culture media (RPMI-2% FBS) were
incubated with 10 pg/ml of pSE8 (IDEC-152) or C2B8 (Rituxan) antibodies at 4°C in cell
culture tubes. After 1 hour of incubation the unbound antibody in the media was removed by
centrifugation. The cells were resuspended in' growth media in appropriate volumes and
added into 24 well tissue culture plates (2x10° cells/well) with and without the addition of
goat enti_-human IgG specific secondary antibody (50pg/ml) to provide cross-linking.
Following incubation at different time points, cells were harvested and analyzed for
apoptosis by fIO)X'CSftometry based Tunel assay described in Example 7. The results of this
assay are graphically illystrated in F ig. 5.
As with the earlier Examples set forth herein, Fig. 5 shows that the cross-linking of
| pSE8 (_IDEC—iSZ) and Rituxan with a secondary anti-lg y-specific antibody substantially
enbanced apoptosis of CD23" SKW cells. Interes.tingly, while the extent of apoptosis
appears {o drop off over time, it remains significant for a period of two full days. As
expected, substantial apoptosis- was not observed in cells incubatee with RF2 and the

secondary antibody or the secondary antibody alone.
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assay are graphically illustrated in Fig. 5. As with the.earlier Exanples
set forth herein, Fig. 5 shows that the cross-linking &fDEQEHBERIINGS- 152)
and Rituxan with. a secondary anti-lg y-specific antibody substantially
enhancedvepopitasi s of CD23' SKWcells. Interestingly, whibermwkey®sient of
apoptosis appears to drop off over tinme, 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 anti body or the
secondary anti body al one. 54 6 DECEMBER 2005 WO 02/060484 PCT/ US02/ 02620
Exanpl e 10 [DEC-1.52 sy' nergi zcs "V—E\Qm?lé#lfa” to i nduce apoptosis in CD23+
cells Additional unexpected advantage the present invention include
the ability ofiDENt-ISTHaRrgiacd withdRiesx:inotodnlaacsepdphasis inf €B2BT velkess of
vari ous chenot herapeutic agents jncluding biolaqgic uch.as -Ritucan. This
Exanpl e Adshilional yeexpegied ﬁﬁ*\@@@ggﬁf#ﬂhamrﬁletdgé@uowa?@%a@t:'iaémthp‘f gnti-L 23
Exampl e { ofyl.C.f £ ' | trat.l san.
a1 - coR e N AR TS ) RS R B Eing
Ri t uxan bidlsgiogsuch as Ritagas €Flids Bsmngle seiived tanill usahtesudsadlasapesoed i n Exanpl e 8,
cross-linked anti-CD23 ant|bo and R ituxan were incubated with SKW .
cells. In a fYIPt Pé%‘ﬁé'raflbferfl",s %%/‘éﬁwgints}‘a‘f"ﬁ offe @pompit 4ifsels- 52 INGHFASIEL t man
vere | nehRARGHIGRGSWAGARIIPLboRF bh KW &iis beRGibrnl th ehiAbindfibd hagy vas
determ ned. I n a second experinent” a fixed concentration . of [|DEC 152 was
conbi neitixtuln \airipothe cagraseBtasseyi smbstantfalliRi asxdeaeriticd 12| Hyxanght 8 @nys-linked
synergi stic__effects. The_ experinents shown in Figs 6# and 6B

I

cts. ar . gs.
r espect PGP aanptbedy g iRifxga wesn l%ﬁﬂ@a'e% Witbwih &ellhodh 2| iHsicexpspmeny

- Ri tuxan NSc11R9 el ' = b nki i t B

F(ab-) 2 SRR one MHRLP G 32 AEE b V) Florh@emg ORI SRR | o,
i nduces ebelt inddndub dnttbdy SO depopied dn at setendedxperiokniap fikak comtstratioh of/ m
‘while Rituxan exhibits somewhat |ess activity. In addition to the _activity
of the THECTI B combmgdvidly varug coppsnipiRns 0¥ Ratuphie elefadlats 8 greeitifeasi ng
anount s i : o : n i -152 (0.] Etg/m)
enhanceseﬁ%(ﬁ)%arg%%ggﬁghgpgiajtéy%gglg\q/gW%i %?Pa g? rﬁ?g&?%ﬁ' bodi es i ndividually.
~I'n this respettrevitweofalgst bAnamf OB shovanhatcbdtDHOET5P52atind Rbhsentindiidedns of

| ool B SeS RPRECLE T e g1 SopLO Ll 4ok T S BOGetyed
I nventi @ReciRXAIAE 61l 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 (0.1pg/ml) enhances apoptotic activity above
either of the antibodies individually. In this respect, the addition of Rituxan to IDEC-152 at
concentrations of 10ug/inl provides apoptotic rates of approximately 45%. This observed

synergistic effect dramatically underscores the advantages of the instant invention.

Example 11
l»DE:C—.l_52 cnhanced Rituxan — mediated apoptosis in CD23" cells
An additional experiment was performed to confirm the synergistic effects seen in
Example 10 with respect to thé:apoptosis of SKW cells as derived from the combination of
an anti-CD23 antibody and an anti-CD20 antibody.
In this Example, SKW cells at a density of 0.5x10%mL were incubated on ice with

increasing concentrations of IDEC-152, Rituxan or a combination of both. Following an
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] DEC- 1. 52 enhanced Rituxan - nedi ated apoptosis in CD23+ cells An

addi ti onal experinment .was perfornmed to confirmthe syGDECEMBEReIODBCt S
seen in Exanple 10 with respect to the=apoptosis of SKWcells as derived
from t he Qi ion of an anti-CD23 antibody and an anti j.body.
In this &g%?dg?g"SKchl | s at a density of 0.5x106/nL wer e"‘ﬂ?‘z’g 220{%33 on ice .
with increasing concentrations of |IDEC 152, Rituxan or a conbi nation of
both. Followi ng an 55 6 DECEMBER 2005 WD 02/060484 PCT/ US02/ 02620 hour,
cel | s weheurpedls steecipelietad domoh andsespanded!in 3% 24SAIBVIRRM] 1 amglmd 5gaagy F(ab’)goal

F(ab')2 anti-h G for,.cross-| Lnki . After,18 h i bat | t
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The resull.5. by hio¥R, j3%6.152:d§'gis déscribedin FxdMepi @H@kgbn{%&z& LhtsA Atgg. £.hat the

conbi nat1 on of dan anti - anti body such  as ‘] DE wi th an anti-CD20
ant i body suchFas 7Rinamkamopsiyiludestes tat taltambedtiap opemsitsCO23 antbédynsamwb cel |

| . E elatjvely.l cent i f IDEG 152 (i,.e. 0.1 Etg/m),
the - apoptOlEcH 38 eSS Al CARERD Fikhas Toen BV RE Salisd ABBPiRrth
Ri tuxan g ﬂgﬁ%na'r:\{ &1l tnes! WVERGT r3RRNE IbhAlonbdHiSitishd %E@?gg gﬁt@@ge; Ay,

hi gher concentrations of |DEC 152. "Exanple 12 I DEC 1. 52 ergizes wth
Adr i amy cthe apoptotideate was appo@tioaiedy iwicIbataf ces Insubaedwith Rituxan elohdreFig: 7

versatility and wide applicability of the present jnveption, _experinents
ver e perf‘ﬁ%ﬁéﬂ“’% that S eHeqt “f%é“ﬁ‘r%%‘ﬁlﬂé“é?’ f%ewaé@eﬁpp WRGH52on ar e
conpati ble wth a nunber of chenotherapeutic agents. Mrre particularly, the
i nstant exanple denonstrates that anti-CD23 anti bodi es coul d be used

.effectively to enhance the efficackxahpkll2nically. approved

chenot her apeuti c agents (lhere Adriarnycin). This experjmnment was performed
usi ng substaﬂpiﬁéf'lgz smerEizesavith Adatmsin i igducingapapiogis It gells) except
that Adrianyci e SRR LLE Nt t %g— 54 hay | £ uxan.
Prescription gga e %ﬁ?lgtgn{;/]gi n&%?)ill:&??ggor ubi %?ph yé‘%oéh?}g&}' gtres'ef]-it ETQD%{)%%;L 3-
1086- 91) exprsinehtsaiveed pEriomndéh & rshowa ttan dhdJppethods VArthoyseseanderehtion i @as of
Adriamycin were conbined with three different concentrations of |[DEC 152
and the FUERAROIN Y Thap rrber afophtesrqtaerrneuizeedist sMRsk PRESSlF¥d tiss ittt he
f1ow cyt &éﬁ?ﬂlﬁ)ﬂeﬁgﬁﬁ&eﬁa}ﬁﬁaﬁﬁiéDﬁ SANb&fes QRREbE RED Effech¥@ITRL nftancENfe
results are shown in Fig. 8 Fig. 8 graphically shows that "the addition of

| DEC- 152efichstafitinghllyappnevedasemothempedpoptus (lereAfleanjcisness of Adri amycin

at all concen tions charted.. These. syner gi ic effects .
' 11‘[1% expensmenl was pe:rl'ormeds usmg sugs nnsaﬁly 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 thrée 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 sinbslantially increases the
apoptotic effectiveness of Adriamycin at all concentrations charted. These synergistic effects
are dmmatically illustrated at the relatively low concentration of Adriamycin at 107 M where
the additionvof as litle as 0.1 pg/ml of IDEC-152 increases the percentage of cellular
apoptosis to approximately 70% versus less than 20% when no IDEC-152 is present. Those
skilled in the art will appreciate that this is a significant improvement and would likely be

reflected in clinical efficacy.
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are dramatically illustrated at the relatively | ow concentration of
Adrianycin at 10-7 Mwhere the addition of as little sBDEBCEMBHR 20050f

| DEC-1 52 increases the percentage of cellular apoptosis“to approximtely
70% ver sy dafgsush han 20% when no I DEC-I 52 is present. Thesgmusihdlehed in
the art will appreciate that this is a significant inprovenent ang woul d
likely be reflected in clinical efficacy. 56 6 DECEMBER 2005 WD 02/060484
PCTI US02/ 02620 Exanple 1.3 .1 DEC 152 energi zes with fludarabine in

i nduci ng apoptosis in CD23+ cel | s Exampdt her denonstration of the
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revi ew Fig. 9 clearly, i.ndicates,that .the thods d, c ositions of the
br esent etz gt oatienit o TebuBbu Bl e Cl PR PiasaF -

apopt osigDCHOPMLTIALAE) Wil @BtairkaRsth Bk CBrpotaidal Tht RSuRd WBR obtdinddindl
respect, the addition of as little as 0.1 g/m IDEC- 152 to sol utions of _
10- 5. M fohaded iaiigd® substimiialls as sef fotile iny Bxasapd¢ 12popt osi s from |l ess than 20% -
to greater than 50% A i 10 Ex I .t hi xanpl e clearly.-validates the
ef f oot | venessh 87 R i Sl RO B o P Dol AR efeo(iR0 s H8 sl

chenot hapad@bh irfayaBe R toBiBBREIly4indRbde- thD2e BtApbMAEie Sn ISKINCERIIS RARIOST S
in B-CLL cells As set forth herein the nmethods and conpositions of the

pr esent domparediveith Budarabarspdlpisadh ¢his tespeohitbieaddaigeof s litthel ds @riapg/imd JIDEC-

i ncl udi in preferred gﬁﬁ) i ments, CLL. %Q directl|y.denonstrate. fhe
ef oot i verdbSoBficer R TR ot et cEBbontis BPmaet: Dhe0%
abi 1ty 19hraakr #ahiso4D28s &ith IERAMYI 12, HRIEEAN AP ORAPP U Aidates MCeC Bl dnes&S
tested. Peripheral blood nmonocytes (PBMC) were i1solated fromblood of CLL
pat i ent thelpreems inygntorcwith clmeallyersefubyhestadinaiaredtioregentsds. Cel | viability was
determ ned using trypan blue exclusion assay to be close to 100% and al |
experinments were set up with fresh CLL <cells. The cells were phenotyped
for CD19, CD20 and CD23 expressi onfR¥mfphoi¥ cytonetry. Leukenia cells from
CLL patients (0.5-1x106 cells/m) were incubated with p5E8 (I1Qug/nm) or
control antibody (CAMiCDAAMNtIEDAieaindugodyyptosis icB-Clkcells i hour of
: ncub_atl on, C sI lsgt 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 trypari
blue exclusion assay to be close to 100% and all experiments were set up with fresh CLL -
cells. The cells were phenotyped for CD19, CD20 and CD23 expression by flow cytometry.
Leukemia cells from CLL patients (0.5-1x10° cells/ml) were incubated with pSE8 (10ug/ml)
or control antibody (CE9.1, anti-CD4 antibody) on ice. After 1 hour of incubation, celis
were spun down to remove unbound antibodies and resuspended at 1x10° cells/ml in growth
medium (5% FCS-RPMI) and-cultured in tissue culture tubes. The cells surface bound
antibodies were cross-linked by spiking F(ab’), fragments of goat anti-human Ig-Fcy. specific -
antibodies at 15pg/ml and the cultures were incubated at 37°C until assayed for 'apoptosis. In

this regard, Table 5 immediately below, shows apoptosis measured by a caspase-3 activation
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were spun down to renove unbound anti bodi es and resuspended at 1x106
cells/m in growth nmedium (5% FCS-RPM ) and cul tured icDDECEMBER006Ur e
tubes. The cells surface bound antibodies were cross-linked by spiking
F(ab) 2 f of goat anti-human | g-Fcy specific anti ] 51tg/ m
and the éﬁ??ﬁ%g&‘v\ere i ncubated at 37C until assayed for %g?ﬁfs?%’?is‘?‘j’l n
this regard, Table 5 imedi ately bel ow, shows apoptosis neasured by a
caspase-3 activation 57 6 DECEMBER 2005 WD 02/060484 PCT/ US02/ 02620
assay subshyasttsahtisilyess sseforthon ERampleBx deplest dpopRersoeastdoapopitedatst gwak24
docunented at .4 and 54 hour s, usi n 'manlﬁféw%escent intensity in |log scale
(NFI) . TagHre ugngepy tuorescont infeRsitgl 198, SRSt 5> (p5ES) on B-CLL cell's from
CLL patients Culture Condition % Apoptosis (M) 4 hours 24 hours CLL
cells Cells only 4.-36 (14.34) 5.08 (17.62) Cells + |IDEC 152 (p5E8) 17.67
(10.66) 20.08 (15.92) Cells + | DEC T8ble(p5E8) + anti-hu.lgG F(ab')2 54. 82
(22.80) 35. Gaspae-Bdotivatiohlby IDEOIS2 (pSER)@nFB-ALLLL 2ellstirom CLE. atjent). 85
(17.27) This Exanpl e .unequivocally shows that the nmethods and conpositions

of the § ci ron are effective 1N &5 kgdptdsiiqvpkgar ammed cel] death
in |euk arenﬁlgt& ggé) ﬁxtggi)l asns. Exanple 15 | ngi%&sg_n sof aplgptgﬂlémlgy | DEC- |

AL

52 and -’"g; af+A—CtE—cetts—Having—shown—theabrtity—of T€-823—antagoni st s

such as 2 to induce apoptosis in (L addi ti perj ments
were petfF6HaR#Yt o determine the efficacy orJ’éﬁZ{J-iﬂt ago#?é)gr}g 6§i<sel and
i n conbi Fatls SADRC KS2(PSES) ogi ¢ chenot her applif-PE (et (| 28081 2-8%an)| As

wi t h Exafplle+1IDEQ-Bik@IES) tehtli-duilggdi(@y’). phd4.8h(22-80)x106386B1(26.84)) were
phenot ypédllancntidnlpGtdb M t h vari ous concebb.02{i22iy of | ROBC(IB27)or |
| DEC-152 and R tuxan on ice. After | hour of incubation, cells were spun
down to rendvenunBomMe uidhivBediyasodBthat BRURRRGASHI IcBnBbaubAY JTRRE IHRahe %
FCS-RPM ) and cultured 24 well plates. The cells surface bound anti bodi es
wer e cr ogsehtiotked effgctepiik iripgelifgpropamimed el death of legkeatia basedineoplasms. | g- Fey
specific antibodies at 15tig/m and the cultures were incubated at 37C for
18 hours when they were assayed for apoptosis using the caspase assay
descri bed in Exanpl e . Example 15 :

——

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

Having shown the ability of CD23 antagonists such as IDEC-152 to induce apoptosis
in CLL éélls, additional experiments were performed to determine the efficacy of the
antagonist by itself and in combination with a biologic chemotherapeutic agent (i.€. 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. Afler 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 df gdaf
anti-hwnan Ig-Fey specific antibodies at 15pug/ml and the cultures were incubated at 37°C for
18 hours when they were assayed for apoptosis using the caspase assay described in Example
1. The results are shown in Figs. 10A and 10B.

A review of Fig. IOA confirms the results seen in Example 14 in that CD23
antagonisté such as IDEC-ISE may be used to induce apoptosis in leukemia cells. At 1
peg/ml IDEC-1 52 had effectively induced apoptosis in approximately 30% of the CLL cells.
Fig. 10B shows that, while IDEC-152 can induce apoptosis‘on its own in CLL cells, this

effect may be enhanced through the addition of Rituxan. More specifically, Fig. 10B shows
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1. The results are shown in Figs. | OA and 1013. A review of Fig. 10A
confirnms the results seen in Exanple 14 in that CD23 aDEGEMBERS23Ch as
| DEC- 152 may be used to induce apoptosis in |leukema celts. At 1 g/m

| DEC- 152wepek/osbdsect i vel y i nduced. apoptosis in. approxi mpeixsesisses t he
CLL cells. Fig. 10B shows that, while |IDEC 152 can i nduce apoptosis on its
own in CLL cells, this effect nay be enhanced through the addition of

Ri tuxan. Mre s eC|f|caIIy, Fig. | OB shows 58 6 DECEMBER 2005 WO

02/ 0604 8hattay addbon eémnﬂtcﬁa@enﬁh@rﬁdé iRitugpn sbstpatslinincresprsdhe perceiage of

apopt osi & 1L PRI FLaboBERRERR HRE BREHEMARE 19eCTRp Gl PhEBKEReA

syner gy dynedeh Girthae 6@ohiuatce thetpdenfialttinichbdfficdcy of thtl préfehi iaaentionf the present
i nvention. Exanple 16 Induction of apoptosis by |IDEC 152 and fl udarabine in
CLL cells In another denonstration of the useful ness of the present

i nvention. CD23 antagonists were %ﬁﬁ 'QH§onbination w th the conmmon
chenot herapeuti c agent fl udarabine 0"l hduce apoptosis in CLL cells.

Purified B-cell $ndh@ion@flappptosistiydDEC-25Dbhdlnadarabise i CLESRHE as
previ ously descrlbed Prescription grade Fludara (fludarabi ne phosphate -
NDC 504- 19- 51H: 969thgia semgnsteting dof (b ysefuiness fr ther arssent I'G@I“Flgn\/\éﬂizzmther

treated ﬂt&g&n!s@ﬁ%r&%&cﬂk%ﬁ bfnath)Hqg{e?B% P 09 Qﬁe &h@rafi&ﬂ%ﬁ@ B eape{burlg'e two

at various doses substanti y as

apopt osi % iW@ke dpsRedicia CHL eelks| owcyt onetry based caspase 3 assay as
descrlbed in Exanple 1. The results of this experinent, represented in Fig.
“indicate ?wrettedmﬁrqekb Herh GiHE@atiqys vigie Gf%@?&r api socestdbiy GVl

dose. Aengadanly | I9UGHLON oRlie FARBLOR) B BinE UBLIAL! ORISE ol Ao AuRoUNds

dramat i y enhance € rate o rogra hese d

i ndi cat eoHithiaéd HInC-BhRx abfeation. | rCem@n@éxﬁaélmm tremddh vattheDEaYESY alongj ght
be effective in treatnent of patients that nay have becone refractory to

t udar abi fhedagmbingtgene orchenrplipdionRfibs Beo atsagiops dosey supptqntiallygy deseribed tny of
| DEC- 1. Séxﬂn[;' 1 'JB'OPA‘TCCS{ ?pggmgﬂ%e[sa&elt&%dt Y ﬂgagﬁ%&%g e%gc%g '1%%% :ng 8{ a8 ty‘

present Invention are ctive 1n ne i'c-a
in var|QMSmﬁﬁﬂﬁmEsmnmedells in vitro, experinents

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

chemotherapeutics.

Example 17
Anti-tumor activity of IDEC-152 in vivo

After demonstrating that the CD23 antagoniéts of the present invention are effective
in mediating ADCC and apoptotic aclivity in various neoplastic cells in vitro, experiments
were performed to show that the antagonists could kill malignant cells in vivo. More
particularly, since the CD23 antigen is expressed at high 'density in human CLL patients, and
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.




were perforned to show that the antagonists could kill malignant cells in
vivo. More particularly, since the CD23 antigen is expsESEWBER OGN
density in human CLL patients, and often expressed at 'vari ous antigen

densi ti egyd fydiaidsents with B-cell NHL, it was of interest li@fmgg;ﬂ%zw ne
whet her CD23 ant agoni sts, either alone or in conbination with

chenot herapeutic agents. could nediate an anti-tunor response in an ani nal
nmodel . 59 6 DECEMBER 2005 WO 02/060484 PCT/ US02/02620 | DEC 152 was tested
for anti-tunolDBECtISRivwas tbsnechfdnumaftu@ot Wtwphom/lman Brﬁmehorméa@rD mduse s
‘commonl y n. the ar and dictive of. cli ucce Ani Is wer e
i nj ect ed"\oag] tg@‘eﬁcﬁ?&"@orb\l e Eé’ﬁ ad REEtv eCffZg" cal SREAFeR él ALIIRYIS Wer g
viabl e i p;ltaQ m{ra\t&@% thfe W vk ecDRD e CirsEs Y i *nkw 641 mnel@‘ahhblwm ngo of

6- 8 week oId femal e 7 SCID mce. One day after tunor- inoculation, mce
wer e i nj pcHBES(byfllerwivede ihjieEed (57 into X0l eins HBES vrekfald ferfale ATBIINSCHRAS
r epeat ed everé 2 days for a total, of 6 MAb i nj e(ijl ons 48@(&?# Th 6e wer e
10 ani mamiceys@ae gy AHMOF SIACHBHEN 4RI ¥RIE iFCied, ) Ba Yo 8§ Wt h
200 ul  HBSR WL ef)ef.%ﬁ%vam UDEITBY Svet® 5 Ra0ORER Y0 Sy MAIRRAlns]iGRRR6P and

survi val m ce " show ng” Si ghs of di sease devel ope

paral yti IFhér@lWBr&)eO ahignatieadel. folbach ttdamhert and corted] \(estreatdds a1jectdd wnh 260iubds or
m ce that devel oped severe paralysjis in ngth | e s accornpani. e Iabored
br eat hi nb'%rlwiteawpflpc@@uaﬁla “sf‘é%PE%fr‘éf’é’ Balgns Rhfisgare paf Sprvi é‘l’ itogedg

per f or mgllgﬁicggh&p E'o?tdisggée d%@@lt) §¥®h8 %r‘xﬁﬁ‘eﬁ)r%ﬂp ViUt &Yéé e

generate k test. esu ts are shown in Fi.g. 12. Fig
clearly Bétafésn tdlﬁérvﬁﬂitﬁm @eRddaniragoed sha déveldpedi sestemntpaiabyséntin oboth etegs ded
the growth of tunors in the mce and Ieg to a drarratlc increase in .

sur vi val astREwaistpar gotp breathie water sasridaec ahd rigped aspdeads i gépﬁ‘? Meier

anti-tu t C i i ng
ani mal o SR, bt e PUURE TGP Skl ARRRRE SPHEN (745,810 B4TRES 3400 "og
ant i body g@Rratédhyedit LoprankAtstt Nae tasolthirg Beswnlnslig. B0% of the animals in the
treated groups were still alive at day 46 when all of the control an| mal s

wer e dead Si bigi 12 elearly ghovepdpighe Gl ‘ﬂ“@&t‘é& o therpstant pvepoadegrdsdie wer e
[
Sti ge(ﬁvu Flhnto! dl@g@g{@e‘m Jg@“é%%‘”‘%ﬂ ¢ iNBRIY in diViSalBl A& confiarddasin

control &nina ese results are significant
evi dencethasntreated eorafold. cCHeyitwhlly, henamnpmumdﬂy ofas ehidenged thynhcreased ntivoral when

ant | - unBY Y POt AR G ORI e o eseersieh gy St e
extrenel Xntﬂioﬁ?%%f‘ M\?CCLUHP r &} 8 two higher doses 50% of the animals in the treated groups
were still alive at day 46 when all of the control animals were dead. Significantly, 30% of
the treated animals in these groups were still alive when the experiment concluded twenty
days after the last control animal had died (i.e. day 66). These results 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 uéing the -
SKW/SC]D 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 vl HBSS
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agents when used al one, experinents were perforned to explore the

ef fecti veness of such conpounds in concert wth provers DECEMBER Z0sut i c
agents. To that end, the CD23 antagonists of the instant invention were
tested iwooeaotisgati on with Rituxan using the SKW SCID nopseyusidskeds
described in Exanple 17. For this experinment the mce were injected (ip)
either wwth IDEC 1.52, Rituxan, or |IDEC 152 plus Rituxan in 200 ul HBSS 60
6 DECEMBER 2005 WO 02/060484 PCT/US02/ 02620 buffer at predeterm ned tines
after tbwdEr Anpredetemined tmse afles imar Bpculationex By feswiy ohihe expramANt #eFi g.
1.3. Fig o\g,f}.rﬁﬁgv\ﬁ that the anti-tunor activity of IDEC 152 plus Rituxan
was greater thafr "the anti -t unor activity of each antibody tested al one (p
< 0.01). Usi mig.titeshswasthad deiang-tusohsdivite of HMEC ¢ 5rplus ®ituvaan ks ploler thar and
Ri tuxan was clearly superior 'to the antj-tunor activity of each individual

monoc| o afhtymS AtV PE eggls antipody festsd Hong (e <t QRD)- ¢ Halngdhe gape dggingher e

was a 6Q Vi f ¢ . s {,natd | hed

' oat ot apisy e Tonl 0B oriBEC R R Bob Vs KRERY Wb 3 Mmer,
30% sur actwty ofreatih&idRiddaraongtlong. antibodyni THic ant byidéncedby alie thot thad Arklag i n
the combination group were di sease-free on day 68, nore than twenty days
after tKR8theg fvaﬁﬂépé‘asﬂlé‘ﬂv%lﬁi“ﬁﬁ?aﬁé‘a'%?%ﬂ% the-gorpbiaatipsy antibgdyreatingnt eroffor
respons 24 vl f i \&t LRLEGHL OR:Of

| Decr 5o APTA I EpUAtbR AT i 1BE 150 p i ABOPP R0 P Biapgsoug. o
suggest iSighificadyn 6rogi of iCanimsisdmee combinatoizrvap iwere diksafive oddey 68, Indrbese
results by day 46 cl e\arlg/ i ndicated-that the conbination of CD23

ant agonitiistwsintys dayst aften the bist yntsatesh emal bydhdiedi sKyrthegnete. 8 gienterr BEHNSs e
agai nst i i L0k i , A j L. nat ed
di sease.’ ﬂlg%g\% éﬁ(?ﬁe@%ﬂﬁﬂ%ﬁg %ﬁaﬁ Pbpﬁrﬁgﬁggﬁ)&r 8f:rlﬁgtﬁglt /[a{ﬂb "?a%gmﬁ‘?esent

i nvent i eticereecelving 40thoglpedinjaction MBECSIRCAlbhe; shigentnanh shtbgistitepapdns@@ff r om
the spirit or central attributes thereof |In that the fofﬁglzi ng_ descri ption
of the SP@buation rewy; Stvemlkibessgeulishyydag g6 minadly yndigaterh Wk combiations i t
is to bgrgqdar : i abl: . Ml 64 28 L8 wi t hin
t he scog)tf-j of t%&@gg{ggﬁg ?&é\}gaﬁtc:égrﬁl. &k%:lggr%cf?ﬁgfg%@@%ﬁe prergrgbrﬁ%ﬁ?eg an }%n i's
not | i mhusdn Mabighdreidgan & mowina xemrgoadfdindel tof disbabininad disbasen descri bed in
detail herein. Rather, reference should be nmade to the appended cl ains as
i ndi cative of the scope and content of the invention 61 6 DECEMBER 2005

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 bc made o the appended claims as indicative of the scope and content of the

mnvention
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WHAT IS CLAIMED IS: 1. Use of a non-dinerized anti-CD23 anti body in the
manuf acture of a medicanent for treating a neopl astic giDECEMBER 2008 nanmal
in need thereof. 2. Use according to claim11, wherein the non-dinerized
anti-CD23 antibody is a nonoclonal antibody or a polyclonal antibody. 3.
Use according to claim2, wherein the non-dinerized anti-CD23 anti body is a
nonocl onal anti body. 4. Use according to claim3, wherein the nonocl onal
antibody is a chinmeric antibody or a humani zed anti body. 5. Use according
to cl ai m WHAhE €LAIVME® Epnocl onal anti body is a chineric antibody and the
chimeric antibody is PRI MATI ZED(r). 6. Use according to claim5, wherein
the PRI MATI ZED(r) anti-body is |IDEC 152. 7. Use according to claim®6,

wher ei n the nedgpl dstnog-dingord enti-CH23 altdodeth the ormifhaurgrodamedeamsntSon ng of
rel apsed Ki n | S re s di sease high grade, |ow

gr ade &ggﬁénenélagmd%%&“ e ﬁ%ﬁ&ﬂoﬁ %9%96 rtlyrrphomats B cell chronic

I yrrphocytZ c | edecadcarding- tOCI;Ihl)n 1] whhwpi densoydioedzddyapHODE3 @htftiody isment | e

cel | 'YL}LI)' oma (FL), diffuse large cell |ynphoma
(DLCL) Efn 'I%gkof'asn %?g{{)ﬁ n}éq%%%al a",&}é%gh rel ated | ynphomas, nonocytic B cell
| ynphons, 3. angi Gsemmendivigast tleinl Ymwheede thepadiidimerigadaddti-CH2P hodhody s a

follicular fg;l%geb I arge cell; diffuse small cleaved cell; |arge cell

i rmunobl as?l th {"ast ona; smal |, non-cl eaved; Burkitt's and

non- Burki4.t's; Usfeoalc(cqrd:uug arglaimp, eamgmnrthﬂmblyocﬂtaxag@tib@yli$ a tlolhderic aiktéody or
predom n I | | eaved cell; and follicular, mxed small cleaved and
| ar ge celalnﬁ "}ana@annbgé 8. Use accordl ng to claim 7 wherei n the neopl astic

di sorder §.s B Id,sl dccozrhlmgm) clainh ymwh@@ytthecmbwlmm altxbainsLa) chifericusibadycor di ng

to claiml, [ sorder is selected fromthe group
consi sti ng o C(rlaje erﬂagtg)lgtg k| n |]§§ase resi stant Hodgkin's disease high

grade, | ow grade acamding m@mmédwmremglnMZEbﬁgmhmcb i$ IDRshostas B cel |

chronic | -yrrpho&}é gorhlﬁ% koem ?lé%ghepe%a—the neOpIz% Pﬁ?@é@ﬁ?s«%&?{q&% k@e(ﬁf?l} Poul ar

Iynhoplasnacyt0| hoima
| ynphoma qoRsijtingaif freflusai Hadgal gdis¢ase, ytqmmnﬁoqaa)hsemm@tgrack loyngyhdena (BL) ,

DS oncu R ORISR PORSGAL o Bl | XAPBROR S TG s
d| ffuse sl lpheeplasohagyddifl - lytnah(g@a ¢ePlL), mantle cell lymphoma (MCL), folhcular
lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL), AIDS-
related lymphomas, monocytic B cell lymphoma, angioimmunoblastic lymphoadenopathy,
small lymphocytic; follicular, diffuse large cell; diffuse small cleaved cell; large cell
immunoblastic lyhphoblastoma; small, non-cleaved; Burkitt’s and nen-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 accofding 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-




i mmunobl astic | ynphobl astoma; small, non-cl eaved; Burkitt's and
non-Burkitt's; follicular, predonlnantly | ar ge ceII f6dDECEMBER 2005
predom nantly smal | cl eaved cell; and follicular, m xed smal | cl eaved and
|'arge cell |ynmphomas. 10. Use according to clain19, wherein the neoplastic
di sorder is- B cell chronic |ynphocytic |eukema (B-CLL). 11. Use
according to claiml1l, wherein the non-dinerized anti-CD23 anti body is
associated with a cytotoxic agent. 12. Use according to claim1l, wherein
the cytotoxic agent is a radioisotope. 13. Use according to claim1,

wherein the nmedicament is fornmulated for sinultaneous admnistration or
sequent i al Chdixi himbeplagmagyioidnlyanborer dlelfl)wimantiaeell daerhomad MHamérlkeaspeut i ¢

agent . 14. |1eASqpr sl Aol liMddortNOLOLS heNPRRIAS @RSUIS. agent Ts

an antibody.. 15. 'Usé according to cl ‘wher ei n chendt her apeuti c
agent is arelated lybptigmashapnocyeaBtesl! Wimphowe, dpiedmuneblasicllgmplgagaopanz?, CDAO,

CD40L, CDB%le'i 1 hO(]:}QIc lf'élﬁ?lffzﬁ’ gffﬂlhé]garéeo c&i adlmslzeb]gnaﬂhg{a%&p c&lpelarge cell

chenot her apeut ic agent dar abi ne east one
non- di nmer i eguegblasuCOYBwhetddsivory small, anor- @la@pd,orfélrlﬂ@hem@ heemBekiti's agent

in the ”a”%lﬂ&ﬁé}{ ﬁreﬁ&mﬁfﬂggla?g%”ﬁéﬁt thRbulh ﬁ)?ézdgﬁﬂzaﬁ‘tlﬁ‘é‘ g%ﬁabé& Béﬂ sggder in a

manmmal , wherein t ‘one non-di ne ant’ - 3 anti body and the

at | east ohdligfrsmixhdsragllealeaved ang darge eetldymiphomas.at ed for si mul t aneous
adm ni straghon @fse a%@d}&ﬁﬁm%ttb acjlanﬂdé" \Qheﬁ&ﬁgﬁé %@oﬂla& &1 diddfer QF B Eell %%ogl °s 4

according to claim 17 erein tHe non-dimerized antl-Cb23 anti
monocl onal lmhomm}e%ﬁmla@tﬂ%l onal anti body. 63 6 DECEMBER 2005 19 Use

according ¢ cl @smawordm@%eammthewﬂé?anclmﬁmﬁl@m@w5 (BB33 aanhw%}d&é s a

nonocl onal anti body Use according to claim1 wherein t fhonocl onal
ant i body i gssqciathd with p eytotaniciagaatly or a and humani zed anti body. 21. Use

according 49, cf iseLaGaihetel | IBeTRACkRgBlc AL DelididbPEC 192, 22, Use

according to claim1l erein the c em)t herapeuti ¢ agent s an anti body.
23. Use acddr di ilge pesording tmelein 1yivherein the hedieamentois hemajstedtfprosimgftantouss  an

anti body t Q%nisﬁgﬁ&t i %}%Hl&?&}f@hﬁﬁjﬁ?}l% \M%groé?eﬁ @%@leas@@ﬁgehe%g ag OL CD52

or B7. 24. Use accor Im1l e neoplastic
sel ect ed f e&iwtt he

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 that

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, whefein 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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group consi sting of relapsed Hodgki n's di sease, resistant Hodgkin's disease
hi gh grade, |ow grade and internedi ate grade non-Hodgld DECEMBERIRIGES, B
cell chronic |ynphocytic |eukema (B-CLL), |ymhoplasnmacytoid |ynphoma
(LPL), mantle cell |ynphoma (MCL), follicular Iynphoma (FL), diffuse |arge

cell l'ynmphoma (DLCL), Burkitt's |ynphoma (BL), AIDS-related |ynphonas,

nmonocytic B cell |ynphoma, angi oi nmunobl astic | ynphoadenopathy, snall

| ynphocytic; follicular, diffuse large cell; diffuse small cleaved cell;

| arge cell imunobl astic |ynphobl astonma; small, non-cleaved; Burkitt's and
non- Burkitt's; follicular, predomnantly large cell; follicular,

pr edomi nanfd y s Lccsﬁdglgvtsqlagﬁ' 1wl (HOhbhAlcALeg mmgzrgsmt |;epved and

| arge cel |l Tynpho Use according to c alm 2 el n t neopl astic
di sorder imo®clopbllangbpdyni ¢ | ynphocytic | eukemia (B-CLL) 26. Use of a

non-dimeri zgd apld aQQﬁiﬁlg]aH} LRAIN ! Wh%@%(%anﬁ&ﬁéﬁgﬁaﬁfboay edi Q‘Eﬁ%‘ﬁ@ for

treating B cell chronicynmphocytic | ema (B- mammal 1 n need
t hereof . 2irbodysws agand reipmigpdaptikadai m 26, vvherel n the non-di meri zed

anti - CD23 nt' bg cl:&dlﬁétor@ﬁﬁ%bo\pﬁérel ﬁltelng)glg%orpaﬁ arflibB 1¥%@@q15 anti body. 28.

Use accordl ng to clal m erein the non-dinmerized anti -CD23 anti body is
a nonocl o¥al aHsd dsoddging Bﬂclalm§7 WheDECHVBERR RGO cutipgentdsansntordti ng to cl ai m

28, whereisy th 4 JRY-1a1 @ elels \VAE L& TN nmani zed
%30 %@J&Q&hﬁgﬁl 180 17(,3?@%’ mhggef‘ch% le)tr'ﬂgxif h&‘%ﬁ%l nady t?]?; fiﬁ‘th'ay

anti body. Use according to nonocl o anti body is
| DEC- 152. ®icts witleorduuis i REP, 820] @P24, 2040, i40i, fD6her Bedi cament i s

fornul ated,f or g} cga&gqe%lalrﬁqm ahaelmhéﬂ gpa';ué@g&aé}t %@élfﬁéeb G $hd ation in

any order vvlth at [east “one endbt her apeut | according to
claim 31, sgvep mmlsnmofcw@immwtdl@ea@gmtstamsHa@gkam disesdy higB Pradgs e

that roacry il Mot e dEUpIR: AR, HiesAillhy SmBiledt | P50
34. Use acleuketiin(P- QbLbIIHnliranmmawm Bimphome (bﬁiénﬁ@m@r@bémpl@nagmml S
fl udar abi Ry licaRr 1yh§ﬁorﬂaf ﬁLP%QﬁJsé% %{klfénﬁilﬁ Sor'g\'Qbich"BLH& ngg@%@xﬁégsfe ,of a

nmedi cament or atln a neopla Ina n I'n need thereof,
wher ei n t hAIDRGteds 2 lyaplom#y, TUpoNREYte aBe ¢elr nlynwherta, f omgimmimabtasiius

adm ni str afyh)%ﬂoa‘aénoﬁﬁﬂﬂ%%il %ﬁ%@}tﬁl ﬁ)tllfcﬁfa}-,%ff&s@ 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.

25. Use according to claim 24, wherein the neoplastic disorder is B cell chronic

lymphocytic 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.

64




any order. 36. Use according to claim35, wherein the neoplastic disorder
is selected fromthe group consisting of rel apsed HodgkDRCEMBERZ(S,

resi stant Hodgkin's di sease high grade, |ow grade and internediate grade
non- Hodgki n' s | ynphomas, B cell chronic |ynphocytic |eukema (B-CLL),

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

| ymphoma (FL), diffuse large cell |ynphoma (DLCL), Burkitt's |ynphoma (BL),
Al DS-rel ated | ynphonas, nonocytic B cell |ynphoma, angi oi mmunobl astic

| ynphoadenopat hy, small |ynphocytic; follicular, diffuse |arge cell;
diffuse small cleaved cell; large cell inmmnoblastic |ynphobl astonsg;

Smal |, 1n0N96] CavRE:acllilkl b Saifinsh NORkreifPUh nddnofonad Ohlibdy! 810 R nant |y
large cell; follicular, predom nantly snmall cleaved cell and follicular,

- m xed snalmmﬁxéav@@mammmmhmgéotel| Iynphonas 37. Use accordlng to claim
36, wherei Ryt helﬂ@Q&Bﬁﬁ‘Ig'thlen?ﬁ %Erefn%ﬁn&ﬂcionﬁ%%d?ls Ib]{j@pllggcyt ic leukema
(B-CLL). 38. Use of a non-dinerized anti-CD23 anti body i n the manufacture
of a medi cdent Usg acoidintuie clagn 2 ofhersti the inpdiprmantyis dermulatad|fer syultapemuact i ng
the malignaghieebich Pistdbedl aBRAREADH S Y &‘erwh%mat%n&éhetlbﬁeﬁsétheawent

65 6 DECEMBER 2005 39." Use according to c alm 38, wherein the

non-di neri 2gdt.anti - CD23 anti body is a nnnoclonal antlbody or a pol ycl onal
antibody.  49. 6Rfirfh 0 G1afn?3 € WRLAN3e oh 8&1@1’ i SoeRP8 afl b by €

anti - CD23 antlging%é égunnﬁoc?ona éht?% zﬁ%ll % accor tnﬁ;to claim
40, wher ei A3t he Uspaesordingdb chim Bbddyrmrsthacmmqtt@rapeutwaia@ﬂt broyangbody thatimani zed
ant i body, s\ A6GEY MicKls! Eps, @Pﬁ%wﬁﬁa@t &, @enocl onal antibody is
] DEC- " | ) . Use according cl'ai'm 38, wherein tﬁe medi canent is

f or mul at ed 3ﬂor élsqmwalmdgslama%ﬂmwm@tnrtbﬁ ¢t@m0tbﬁras@qgegwilalﬂu@mhm stration in
any order wsth als!#agiEcond GRERPIDEABCH!E mAlEBhre 8fts HERaAEROKMI N0 Lo
claim43, erein the chenot herapeutic agent 1s an anti body. 45

accordi ng tugatiiga neoplpstiontisqrddr in ahparamd o toised tisesaf, ivdicesiyethe HDECalriZe@nm body
that 1 eackyridkhRiadire Rirkfiich for ik ffion G BihinistFRA T B7-
46. Use accorggng téec a?%f38r ?gin tﬁn P%nan@l E¥%S aPe contacted
with the nsededement in vivo.

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 lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL),
AIDS-related lymphomas,. monocytic B . cell lymphoma, angioimmunoblastic
lymphoadenopathy, small lymphocytic; follicular, diffuse large cell; diffuse small cleaved
- cell; large cell immunoblastic lymphoblastoma; small, non-cleaved; Burkitt’s and non-
Burkitt’s; follicular, predominantly large cell; follicular, predominantly small cleaved cell; -
and follicular, mixed small cleaved and large cell lymphomas.
37. Use according to claim 36, wherein the neoplastic disorder is B cell chronic
lymphocytic 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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47. A kit useful for the treatnent of a mammal suffering fromor

predi sposed to a neoplastic disorder conprising at | e&DECERBERRAbNEr
havi ng a non-di meri zed anti-CD23 anti body deposited therein and a | abel or
an insert indicating that the non-dinerized anti- CD23 anti body may be used
to treat the neoplastic disorder. 48. The kit of claim47 wherein the

neopl astic disorder is B cell chronic |ynphocytic |eukema (B-CLL). 49.
The kit of claim47 wherein the non-dinmerized anti-CD23 anti body is a
nonocl onal anti body. 50. The kit of claim49 wherein the nonocl onal

anti body is | DEC152. 66

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 claim 43, wherein the chemotherapeutic agent is an antibody.
45. Use according to claim 44, wherein the chemotherapeutic agent is an antibody that
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 container 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
leukemia (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 ahtibody is IDEC-152.
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