USE OF CD23 ANTAGONI STS FOR THE TREATMENT OF NEOPLASTI C DI SORDERS

Abstract: Methods and kits for the treatnent of neoplastic g 3gydess
conprising the use of a CD23 antagoni st am provided. The CD23 ant agoni st
may be UW@dP24$MBe or in conbi nati on with chenot her apeut i #CAGSAE620 n
particularly preferred enbodi nents the CD23 antagoni sts nmay be used to
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02/ 060484 PCTI US02/ 02620 USE OF CD23 ANTAGONI STS FOR THE TREATMENT OF
NEOPLASTI C Dl SORDERS Field of the Invention: In a broad aspect the present
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neopl astic disorders. referred enbodi nents the Eresent i nvention
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treatment of malignancies including B cell chronic | ynphocytic |eukem a
(B-CLL). Background of the Invention: Patients afflicted with relatively
di verse malignanci es have benefited from advances in cancer treatnents
~over the past several decades. Unfortunately. while nodern therapies have
substantially increased rem ssion rates and extended survival tinmes, nost
patients continue to succunb to their disease eventually. Barriers to
achi eving even nore inpressive results conprise tunor-cell resistance and
t he unacceptable toxicity (e.g. nyelotoxicity) of available treatnents
that limt optiml cytotoxic dosing and often make current therapies
unavai l abl e to i nmunoconprom sed, debilitated or ol der patients. These
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Background of the [nvention:
Patients afflicted with relatively diverse malignancies have benefited from advances

in cancer treatments over the past several decades. Unfortunately. while modern therapies
have substantially increased remission rates and extended survival times, most patients
continue to succumb to their disease eventually. Barriers to achieving even more impressive
results comprise tumor-cell resistance and the unacceptable toxicity (e.g. myelotoxicity) of
available treatments that limit optimal cytotoxic dosing and often make current therapies
unavailable to immunocompromised, debilitated or older patients. These lmitations are
particularly evident when attempting to care for patients that have undergone previous
treatments or have relapsed. Thus, it remains a challenge to develop less toxic, but more
effective, targeted therapies. |

One attempt at enhancing the effectiveness of such treatments involves the use of
therapeutic antibodies to reduce undesirable cross-reactivity and increase tumor cell
localization of one or more éytotoxi.c agents. The idea of recruiting antibodies to use. in
treating neoplastic disorders dates to at least 1953 when it was shown that antibodies could

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



Ml stein in hybridoma technol ogy that allowed for a continuous supply of
monocl onal antibodies that specifically target a defined ap$uggrooy 1979,
nonocl onal__anti bodies (MAbs) had been used to treat mali %%ant di s%ders in
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circul ati HAMAs. . decr ease .t.he effective entration of the targeting
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targets for directed i munotherapy are the hematol ogical malignancies.
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hypersensitivity rcaction to the antibody moiety of the conjugate. Iurthermore, even when
adverse side effects are minimal (for example, as in a single administration), circulating
HAMAs decrease the effective concentration of the targeting agent in the patient and
therefore limiting the diagnostic or therapeutic agent from reaching the target site.

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

leukemia.



Chroni c |ynphocytic | eukema (CLL or B-CLL) is predomnantly a disease of
the elderly that starts to increase in incidence after fif2yJyeaoss of age
and reaches a peak by late sixties. It generally involves the
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Vestern count Chﬁﬁi&l\lﬁg@&ﬁ@deﬁ%ﬁﬁy @tL 8t B-di99lis N&édoh@x%ﬂ?%%s@zé ofSmacer

Facts and Fi gures, "Amer i can ncer Soci‘ety Publication, Atlanta GA).
Clinical &idedy gt sthrtQolincrease i ineslehgaaiieo 6ty ysirs of igerapd achehepapipl by late

spl enonegal y, anem a and t hr opbocyt.openi characteristic . fegture of CLL
'S monocl S Bt gendaly gyoly ey it PENIREP L AERmesS B *f‘ME’?'t"Pé hdies gy
arrest ed 18&9 hey ST Sf TR bah&sGhaks 1ok éﬁi 165517800 héW caRs bPCU wére dﬁt/%éioé%ﬂav ade

et at, 1, Blood 78:1901: Gale and Foon. 1985. Ann. Intern. :
103: 101) . aBLdBO® pastiis diekpf d8s dsenseaswolmtig firgh)% cuf lsbkemigs gm Wasies; gD,

d ingle li chai d it . B
col1 o o Pouugist ouss aut Gpeprag SR iR ook ohts” T g Aees
I ncl udi “9153%,5,,4{?5?%&:” R0y i@%loy FpB3utio D3 apiad GERBACiean fiadidg TeRIGLL 1986.
VWil e the anti-CD2

Blood 1:1). anti body Rituxan has been used with sone
success, #malvwsilgnmpifoc@okispampbatesopdinspleheinegaiz Gnenia ertheamocyippea-CLL B

I be .highly variable wth jent's.B cell ' |
evel s of Achanns Banie efolL )l yocel Y Bl al SRR v
Consi St enflHBERSEMlestld diiaﬁh%nﬁfd[()ﬁ!te Statdlof BtelehtiatlM SiEHdrd SUKDCNEL e

di fferenti‘ation” antigen 1s a 45 ype Tl transnmenbrane | ycoprotein
expr essedabri9eb\Foal 7 &Mt Gudd @td Eodn he3ydnoelntesn. Med. JA3 /05t Sush Hgells | ow

affinity receptor,_ for | c(err)RI|] i.egel per 984. . Ad hnmunol .
35: I61I K/UF’&?‘Y'ES%aWFfaC M&%‘gﬁt"g §Pt 1 %‘R ?“(fjrsﬂlﬁﬁg?mf@(ﬁ%g@}llfgﬁgg?m\é@Idggsﬁte%se and
Suter et Q&&ﬁ% t%%r% tlh%:'ﬁﬁHﬁ'eng celf9 AA0OB ol GRD APy AR ferPWinRin leGkoctte 1992.

i mmunol . is a nenber of the G type'lectin famly and
cont ai ns amigenfiehéledihg €319, €D G0N AR 1 HEDEBEDB B end L¥tdc@iobpuiad Todés i n

bi ndi d i dt nbr | i. h t al k., st t i

pel | eved {0 RPd Hible WIole I ek pORRARSER o KRGk B &R M AR RS ¢ o
trimer di &k&&gph@%@% EéLLfy%tiédtQ%kﬁvs( fh8f CDOBABLE: ddngi) on WIANBREM BT S,
t he nenbr ane boun %3 I

gives rise to several soluble CD23 (sCD23)
mol ecul ar highlygidriabeewitle soid Patiddt’s I ckiB eupdestidg kd)y. lo@i lewels af iGRZ0s@mesn. have

TR N T I W Y R AT
sCD23 levglgrjin serumcorrelated 3 29 July 2005
The CD23 leukocyte differentiation antigen is a 45 kD type 1l transmembrane
glycoprotein expressed on several hematopoietic lineage cells, which function as a low
affinity receptor for TeE (FeyRID) (Spiegelberg, 1984. Adv. Immunol. 35:61; Kikutani and
Suemura et al 1986. J. Exp. Med 164:1455; Delespesse and Suter et al 1991. Ady. Immunol.
49:149; Delespesse and Sarfati et af 1992. Immunol. Rev.125:77). It is a member of the C-
type lectin family and contains an a-helical coiled-coil stalk between the extracellular lectin
-binding domain and the transmembrane region. The stalk structure is believed to contribute
to the oligomerization of membrane-bound CD23 to trimer during binding to its ligand (for
example, IgE). Upon proteolysis, the membrane bound CD23 gives tise to several soluble
CD23 (sCD23) molecular weight species (37 kD, 29 kD and 16 kD). Circulating sCD23
have been found in a range of clinical conditions at low serum concentrations (< 5 ng/ml),

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




with the tunor burden and thus with the clinical stage of the disease
(Sarfati and Bron et at 1988. Blood 71:94). The sCD23, par$ guyaossy the 25
kD speci es, has been shown to: a) act as an autocrine factor in sone
Epstein-Barr virus transformed mature B-cell lines, b) act as a
differentiation factor for prothynocytes and c) prevent apoptosis
(progranmed cell death) of germnal center B cells, possibly via the

i nduction of bcl-2 expression. Besides R tuxan typical treatnent for B-cel
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the present invention _ 'sense, Is” directed to nethods,
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manuf acture o I canmen treatlng neo ti'c disorder in a manmal
in need thereof. In another aspect of the present invention there is

pr ovi d%ﬁ'mx‘d%%o‘?fheﬂveht%ﬁ one non-dinerized anti-CD23 anti body and at | east
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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
mammal wherein the at least one non-dimerized anti-CD23 antibody and the at least ome
chemotherapeutic agent are formulated for simultaneous administration or sequential administration in
either order. In another aspect of the present invention there is provided use of a non-dimerized anti-
CD23 antibody in the manufacture of a medicament for treating B cell chronic lymphocytic leukemia (B-
CLL) in a mammal in need thereof. In another aspect of thie present invention there is provided use of

IDEC-152 and RITUXAN® in the manufacturé of a medicament for treating a neoplastic disorder in an
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29 July 2005 manmal in need thereof, wherein the | DEC 152 and RI TUXAN(r)

are formul ated for sinultaneous adm nistration or sequenti apg agyppoosstration
in any order. In another aspect of the present invention there is provided
use of a non-dinerized anti-CD23 anti body in the manufacture of a

medi cament for inducing apoptosis in malignant cells by contacting the
mal i gnant cells with an apoptosis inducing anount of the nedicanment. In
anot her aspect of the present invention there is provided a kit useful for
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the instant 1nvention conprises tosi's in
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some detail CD23 antagonlsts may be used i n an uncon gated
state 6P2% empgspgﬁtsevﬂﬂwmﬂfﬁntwmtm mey ceigjuise antsGER3 andibpdies %lp%é%l@&ésﬁ viithie t he
CD23 aﬂgﬁnghQQQﬂpre effective anti-neoplastic agents in and of t hensel ves,
they may al so be used synergistically in conjunction wi th various

chenot herapeuti c agents. Thus, another enbodi nent of the invention
conprises a nethod of treating a neoplastic disorder in a mammal
conprising the steps of: adm nistering a therapeutically effective anount
of at |east one chenotherapeutic agent to said mammal; and adm ni stering a
therapeutically effective anmount of at |east one CD23 antagonist to said
pati ent wherein said chenot herapeutic agent and said CD23 antagoni st may be
adm ni stered in any order or concurrently. Although the CD23 antagoni sts
may be used in conjunction with a nunber of
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chenot her apeutic agents, preferred enbodi nents of the invention conprise
the use of the selected CD23 antagonist with the anti-CD20290ily ooy
Rituxan(err). In this respect yet another enbodinment of the invention
conpr i J¥Q0H0G#434hod of treating a neopl astic di sorder i nPET/ WERAERI20
conprising the steps of: admnistering a therapeutically effective anount
of Rituxan to said mammal ; and admnistering a therapeutically effective

amount of | DEG- 152 > al mral . whenein sald R tuxay and said, | DEC 152
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i nvent icamsNatafmids Behyl B ubddedt aMycdigua@dd XaRUSIDESN]@datddD3dh ¢ymbtbgiranci es.
As used herein a CD23" malignancy is any neoplasm wherein the neopl astic
cel | s espreswhags ragiasaieprsci ated with the CD23 5 29 July 2005 WO 02/ 060484
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| ynrphoma (FL) . di.ffuse Large cell |ynphoma (DLCL), Burkitt's |ynphonma (BL),
Al DS- P@f’%?ag(‘fbﬁ"?ﬂfﬂb%ss}epﬁgﬁocyti c B cell |ynphoma, angi oi nmunobl astic
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diffuse small cleaved cell; large cell immunoblastic |ynphobl astoms;
smal | , agrghtocdasbmamimaB@ndi tt's and non- Burkitt's; follicular, predom nantly
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m xed smal | a ge'cC onas. neopl asns t hat
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cell lynphomas, acute T cell |eukem as and nmastocytonmas. Wile the nethods
of theapmizisered thyemiderpreapncwentised to treat a nunber of CD23+
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one i MpRnicdragiiEle Aema tpréferrtd emPédfmets of the invention comprise the use of the
selected CD23 antagonist with the anti-CD20 antibody Rituxan”. In this respect yet another
embodiment of the invention comprises a method of treating a neoplastic disorder in a mammal
comprising the steps of:

administering a therapeutically effective amnount of Rifuxan to said mammal; and

administering a therapeutically effective amount of IDEC-152 to said mammal
wherein said Rituxan and said IDEC-152 may be administered in any order or
concurrently.

More generally, the antagonists of the instant invention may advantageously be
used in combination with antibodies that react with or bind to antigens that are associated
ivith malignancics for the treatment of neoplastic disorders. These include, but are not
limited to CD19. CD20, CD22, CD40, CD40L, CD52 and B7 antigens.

Those skilled in the art will appreciate that the present invention may be used to
ireat any one of a number of CD23" malignancies. As used herein a CD23" malignancy is

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




i nvention conprises a nethod of treating B cell chronic |ynphocytic

| eukemia (B-CLL) in a manmal in need thereof conprising adpd nidgPess ng a
therapeutically effective amount of a CD23 antagonist to said nanmal . Yet
anot her Wioghip8ant facet of the instant invention conprPEEdISARPI62¢ es of
manuf acture such as kits incorporating the disclosed CD23 antagonists. In
this respect the present invention conprises a kit useful for the
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a mammal in need thereof comprising administering a therapeutically effective amount of
a CD23 antagonist to said mammal. _

Yet another significant facet of the instant invention comprises articles of
manufacture such as kits incorporating the disclosed CD23 antagonists. T this respect the
present invention comprises a kit useful for the treatment of a mammal suffering from or
predisposed to a neoplastic disorder comprising at least one container having a CD23
antagonist deposited therein and a label or an insert indicating that said CD23 antagonist may
be used to treat said neoplastic disorder.

Other objects, features and advantages of the present invention will be apparent to
those skilled in the art from a consideration of the following detailed description of preferred

exemplary embodiments thereof.

Brief Description of the Figures:

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

antagonist to lymphoma cells in a concentration dependent fashion;



by a conbination of a CD23 antagoni st and Adriamycin;, Fig. 9 shows the
synergi stic induction of apoptosis in |Iynphoma cells by a gzopypats on of a
CD23 ant a IS d fludarabine; Figs. 10A and 10B il lustrat
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by a combination of a CD23 antagonist and Adrtamycin;

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

Figs. 10A and 10B illustrate, respectively, the induction of apoptosis in CLL celis by
a CD23 antagonist alone and the induction of apoptosis in CLL cells by a CD23 antagonist
and Rituxan and the combination thereof at various concentrations;

Fig. 11 shows the induction of apoptosis in CLL cells by a combination of a CD23
antagonist and fludarabine;

Fig. 12 shows the anti-tumor activity of a CD23 antagonist as a single agent in a
iymphoma/SCID mouse model;

Fig. 13 graphically illustrates the anti-tumor activity of a CD23 antagonist in

combination with Rituxan in a lymphoma/SCID mouse model.

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

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




pol ypepti de, peptide, antibody or small nolecule that reacts, interacts,
bi nds or associates wth the CD23 anti gen expressed on B- cggu@ym

el imnate reduces, inhibits or controls the growth of negplastic cells.
As is knoﬁopwﬁp‘ﬁ‘é art CD23 refers to the low affinity rel&y R@f’z’?zé?“ | gB
expressed by 13 cells and other cells. Mre particularly, a CD23 ant agoni st
is a nolecule which, upon binding to the CD23 cell surface marker, -
destroys fveRtam! at Qﬁ)tMé'mﬁﬁds{z%d it Bhe prEVERBhvaidh 4 nbtNiBfidEoake yyset;tﬁcone or
nore cell functions, e.g. by reducing or preventing a hunoral response
elicited biylbodlmemellluslfath@ ant agoni st preferably is abI e to deplete B cells
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l'i gands a&ﬂa@%&é ofTR¢ AfEtheInBHRARE PirficuldHyCéFrcliindwhén bl ;m&mbﬁ wir ker ,
optlonall% conjugated with or fused to a cytotoxic agent. 8 29 July 2005
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prinmate variabl € region coupled to t he hunan yl heavy chain and human k
i ght chaﬁmnmunsmant regions. It also retains Clq binding. The sequence
and deri vati on, of C-15 nd ot her anta oni sts are dISC| sed in
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wher e IgE expressed by B cells and other cells. More particularly, a CD23 antagonist is a molecule
| which, upon binding to the CD23 cell surface marker, destroys or depletes CD23" cells in a
manumal and/or interferes with one or more cell functions, e.g. by reducing or preventing a
humoral response elicited by the cell.

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

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

conjugated with or tused to a cytotoxic agent.




the antagonists are antibodies, they may be derived using conmon genetic
englneerlng t echni ques mhereby at least a portion of one 029 D@y g0g®NSt ant
regi on do%@éﬁé are deleted, substituted or altered so as_to provide the
desired bi #9584 Characteristics such as reduced i mmuR&d %@%@” | t
will further be appreciated that the antagoni stic antibodies or

i ni munoreactive fragnents thereof may be expressed and produced on a
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02/ 060484 PCT/ US02/ 026 umani zed antlb i bodi es,
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in the broadest sense and specifically covers ™ Intact nonocl onal

ant i bodi eswngudly3dt.BinG,01 Hhig \bhndh essncamprirgted peitd dnticstakdréih by redererfce. g

ant | body {r agnihee g, teart ot %@iﬁ%??ﬁarLtﬁ”&bﬁ%p?é%dsﬁ”%ﬁwﬁ%iﬂs and
activity. yeMhi BEH § rEs’éQﬂEﬂEﬁ:on%@TﬁEétﬁiefo%‘ 1R A {%P%ld Bk@alr, ankdogdy,

preferably conprising t anti gen-bi nding or variable region thereof
Exanpl es mﬁhgmhcybﬂﬁVeﬁ!ﬂa@r@M%(CDlﬁImaﬂignﬁmb;s) FAbd},SLLEG@Itﬂb))Ze tlanahtdponists

fragnents; di abodi es; |inear, anti bodies; e chai bo nol ecul es;
and nul tI%fp’gE iPFSSENtAAY SR .aeslmralemcweo?ﬂﬂa oo‘y nf?in fé‘?f@ here
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immunogenicity. [t will further be appreciated that the antagonistic antibodies or
immunoreaclive fragments thereof may be expressed and produced on a clinical or
commercial scale using well-established protocols.

For some embodiments it may be desirable to only use the antigen binding region
(e.g., variable region or complementary determining regions) of the antagonistic antibody
and combine them with a modified constant region {o produce the desired properties.
Compatible single chain constructs may be generated in a similar manner. In any event, it
will be appreciated that the antibodies of the present invention may also be engineered to
improve affinity or reduce immunogenicity as is common in the art. For example, CD23
antibodies compatible with the present invention may be derived or fabricated from
antibodies that have been humanized or chimerized. Thus antibodies consistent with present
invention may be derived from and/or comprise naturally occurring murine, primate

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



corrpri se const ant regi ons that lack the Cl42 domain. Antagonists which
"induce apoptosis" are those which induce programred cell g@g{ymgo@;g of a
B cell, as determ ned by binding of annexin V. fragnentation of el
shri nkageWOH¥%P488n of endopl asmic reticulum cell fragrreﬁ?iquBH‘m%d/ or
formati on of menbrane vesicles (called apoptotic bod| es).

"Anti body-dependent cell-nediated cytotoxicity" and "ADCC' refer to a cell
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nmononucl ear ced e (NK ; Najrbf¥@b, Or
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USA) 95: 65 6 8 Iy 2005 060484 . US02/ 20 As
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net hods. Using art n r.ot oc ant i.bodi r abI .rai sed
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rel evant ant k&xﬁ&ds%iﬁn ha!RY cgma%%lsblﬂwonﬁ&éefmfb% AR GRNr e ;ﬁﬁ%dsés &

cellular extract conpri si Such anti gens an adj uvant .
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production of  anti (t;en reactive ar%gré) es.fromactivated spl enocytes or
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Preferably,, the | hocytes are obtal om t he spl een
s¥1rinkage dy inRon 0 dog]asmm re%c&um ce[ gll{.,mcntanon and/or formation of

membrane vesicles {called apoptotic bodies).

“Antibody-dependent cell-mediated cytotoxicity” and “ADCC™ refer to a cell
mediated reaction in which nonspecific cytotoxic cells that express Fe receptors (FeRs) (e.g.
Natural Killer (NK) cells, neutrophils, and macrophages) recognize bound antibody on a
target cell and subsequently cause lysis of the target cell. The primary cells for mediating
ADCC, NK cells, express FcyRIII only, whereas monocytes express FcyRI, FeyRIl and
FeyRIlL FeR expression on hematopoietic cells in summarized is Table 3 on page 464 of
Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991). To assess ADCC activity of a
molecule of interest, an in vifro ADCC assay, such as that described in US Patent No.
5,500362 or 5,821,337 may be performed. Useful effector cells for such assays include
petripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molqdde of interest may be assessed in vivo, e.g., in a

animal model such as that disclosed in Clynes ef al. PNAS (USA) 95:652-656 (1598).
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In this well known process (Kohler et al., Nature, 256:495 (1975)) the
relatively short-lived, or nortal, |ynphocytes froma manmed japeds has
been injected with antigen are fused with an immortal tunor cell |ine
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pp 59-103 i.c Press, 1986)). It will further be appreciated that the
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pr ocedur s 'hebigdomaRY whidhge both immortal and capable of producing the genetically coded
antibody of the B cell. The resulting hybrids 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
"monoclonal.”

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

immunoprecipitation or by an in vitro assay, such as a radioimmunoassay (RIA) or enzyme-
1
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ol i gonucl eoti de probes that are capable of binding specifically to genes
encodi ng the heavy and light chains of marine antibodi es). 2dbgypsgd at ed
and subcl gned hybridoma cells serve as a preferred source of such DNA
Once isol NLEPHE DNA may be placed into expression i veSHGRZ%RA ch are
then transfected into prokaryotic or eukaryotic host cells such as if. cola
cells, siman COS cells, Chinese Hanster Ovary (CHO cells or nyelona cells

that do nphkedQivagnohisetRhOskSE HUSAN Oghetbiiddna Milseard dfchiifiet dnl prodidee
i sol at ed DNA éWhI ch may be nodified as described herein) may be used to

cl one conantindieantithy desiel|speailidiiyorfiigiby ansbarastivitye thet enepainyfhgsubalened by

ant i bodi e s described in Ne n._e , . { 379,07 il ed
January ZQ“ﬂWQ?ﬁuW @ﬁoﬁeguﬁe%\é%?pg?oéht%eg%’bﬁ}g?aés'fdeﬁg%thgéshzg gclhﬁg, sos"éﬁlf) {1251: ly,
this entaighShodst PAGLDRA all PRIACS, pRBILINS (AcAREHEUrEE|1086)).C ANVl it HeO

cDNA, and anplification thereof by PCR using Ig specific priners. Suitable
primers appreténiet thidbe menerignal paiibodis secotgbiyy bz Gubalpries may degppagated from

. oo et o o .
ol onr - ¢ pafie GeRlh A EE P St By MR AT AL IS SpEPAE K L
in rel at i wehpld, pidein-AUaioxtaggitd aar@mmjgldﬁnq Qélrﬂl&abrmékigammrs@ramrﬁtyppl i es

of the inmmunoglobulin. prose skilled in the art wll also appreciate that
DNA encodfingmalegiapdi es or antibody fragnents may al so be derived from

ant i body phagey | ibrari es.8s Selyfort i o o AXAIR Ll e iR 2R dRls and
nQglEer compatikle gmpodimen QURERC fefred Angns

U.S.P.N. 5,969, i ncorpora reference.

Several priay) ineatda@s idate and/Bielfifentdd iubing RlogtehEiehalopoasduld: €0 BPdshg992) )
have described the production of hi lgh_ affinity human anti bogﬁ es by chain
shuf f | i ngoligesuslestide paobes dlehiareacapabile bl bindiag tspesificaHy t¢ gengs ¢oc De#wi on as

f ) i . | j ies. . id
Vi abl o oty FORE Sl e RERS PROES st nd Bk re HE AR SR A OV 9
2005 WO H2{E5RA8AuRECTUFYRERDB2620ncd RBlate80IR A Bl bs phsed| e bxibainng of

monocl onal “anti bodi es and, as such, are clearly wthin the purview of the
i nst ant i vegems.ivdrich atetther wensleeied defomeshatyost of Rakapyasisdost ¢obly suhi asnE.cdpr i se

(1 NS et 542 Ry AL BB R ADSCHRA S oS BRSNS,
(see e. g. pthéfwite produceNBSnrdgBBfink8 IMore, pjaRRuRAY, the IsobHdd BB ankiclh ok De369

each of which is incorporated herein by reference). For exanple, It has
been descmpdiidd ahdesctibes hryeiny gy be uskd tetclopn costarts @nd vedahlaileeion Hquespesi n

Joining ?g{feoxﬁq{@guﬁ e TR oiod B adlElitld' ih RRWIEN A7 b 0§25 R o' 379, 6ol IR et @
January 25. 1995, which is incorporated by reference herein. Essentially, this entails
extraction of RNA from the selected cells, conversion to ¢cDNA, and amplification thereof by
PCR using Ig specific primers. Suitable primers are described in U.S. Pat. No. 5,658,570
which is also incorporated herein by reference. As will be discussed in more detail below,
transformed cells expressing the desired antibody may be grown up in relatively large

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

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

libraries. Such procedures provide viable alternatives to traditional hybridoma techniques for
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anti body production. Transfer of a human i mmunogl obulin gene array in such
germline nutant mce will result in the production of hungnJ@npodsdi es
upon anti chal | enge. Another preferred nmeans of generat|

ant i bodi eg(‘;@%%’@“séa D mce is disclosed in conmonly- ome%&ﬂ%ﬁ%ng u. S
Pat. No. 5,811,524 which is incorporated herein by reference. It wll be
appreci ated that the genetic material associated with these human

ant i bodi e BN @S BadoSubisSleat S6niAR Gf TBSdRIonaL Adibddics @RE 4sbadh e edleulyYet
anot her highly efficient neans for generating reconbinant antibodies is

di scl osedwithinNaspemiewBif theoostard iogyption1 0:  1455- 1460 (1992). Specifically,

t hi t hni lts.,n.th t] f . i d ti i t hat
contai ' moniey YShoTEE| biirTS Yot Hieidh ReRbpAn o8 e etk o
ref er encegiiuhBAY REhM afHbBaidShelaREid Bnintads €8] Lty thiedeiincaphbleastver

this technique is also described in coomonly assigned U S. Pat. Nos.
5, 658, 570end®geas:s AgMumglobulis praiogtianatshe 6f-.WHiSc af-Nosa ddt/gdBht e43ReP8i n by

reference r ed. enpodi pent. of the instant inventio ~152 was
gener at ed’qe ﬂj?g() g?‘fgg ’gééeéﬁf%gé’g WRIChJS, FOPERQF aﬁ%ﬁ%ﬁ'&é’é i egéé)i %bf hé%%lé’

f or egoi Ngir Ha8fRES RERBbed That TR Bbus’ dedtlonheF 1he shabddysSiRacy-thaiatdiahg
genetic sequences useful for producing antibody derivatives of the CD23

ant agoni stegiasfinichingricawd gern-Hoe mulash megyreydtsdn camples inhibition of gudaRSROYS
di fferent squrces., For example,.as discusse t.ensi yel Ve, ety
of | hunan erBatAGE S BPYeLoE Pulrd SRR e SPUFT R Sy S kol ) X
deposi ts. MBAY miS€UNENERH 1af thaphrddvelde of Alshar RhiibeHys Gitmoshiinen ehialdmebave
been published and suitable antibody genes can be synthesized from these
sequencesAnoibhr prsfopred viieans b geherting hathan amlb(éh%a’tsinbe%’ D mireiipdisglopedbiduci ng

cell lines may be sel.ected and | ured [ eghni que I to the
skilled a?‘%fP%‘éB‘?"%m?ﬂ» f%B?mﬁ%Qgéjéfﬂg ggsgﬁ:l gg?fi "y 1(31 @alrn?% ‘\);/\ﬁégfi %{2‘%@%& ory
manual s apgerBideTBf iR W inSRtdiABE that e Béntit @8A69] astRENGY HHE Shédi Kudldne T or
use in the 13 29 July 2005 WO 02/060484 PCT/US02/02620 invention as
descr.i bedaisidodies amay atbederisdiaed indd Banipeated Rs desstibédhdreinl munol ogy, Col i gan
et al., Eds., _Geen,Publishing.Associates and WI ey-|nterscienc John

W1 ey and _Sons,YeNQWth‘?o_?‘kg ylgét%)le ERSi _Orhg?@ffﬁ' n eSP‘BhV’ﬁ?team%P%?eesf & ence
in its engistiglal by NEhMeh W oRLRRISIPENG:SL45511460 I(igd‘iP.r Spavifidadly XpRY eeimged t hat
the scope of this invention further enconpasses al| alleles, variants and
mut at i onsresfilts methigansetiere ot pdmaidzedrantibodine that ontain mgnkgy| vyarighle\demamMNA may

0% | 202 G S s R BB B SRS R

herein. Moreover, this technique is also described in commonly assigned U.S. Pat. Nos.

5,658,570, 5,693.780 and 5,756,096 each of which is incorporated herein by reference.
One preferred embodiment of the instant invention, IDEC-152 was geperated using the
techniques as substantially described in the foregoing references.

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

manuals and primary publications. In this respect, techniques suitable for use in the
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extraction and precipitation followed by centri fugéti on or chromat ography.
VWere desirable. nRNA may be isolated fromtotal RNA by stzmglay 2005

t echni que ch as chromat ography on oligodT cell ul ose. i
sui tabl e ﬁvﬁy%‘gg‘g“pur poses are famliar in the art and a?&ﬂ%ﬁ%‘%’ed in
the foregoing references. cDNAs that encode the |light and the heavy chains

of the antibody nmay be nade, either sinultaneously or separately, using

reverse t [RBsh RLERSEHad el MA@ syBRAAS Eulridnt PeiiRan ¢anwhdlpgoligdneawn
met hods. It may be initiated by consensus constant region prinmers_or by

nor e specil.ifdspGraey Butdighiag Aspociates andb\Vilembuersacngs, Jahe Wilghandc$ensnNENA ~ and
. ( ' ; E g _ ool at
ot onde e EENRATen Rle e iR deR Bt Pt & SR indlRaie St uekB0 ) B

libraries may Reyill§efeenedpiycifed SRNHY ScdPeioltis identloar fighernomhegsssall
probes, such as nouse constant region probes. DNA typically plasm d DNA

may be i solleksevtantsand nutasiens of the DNéswsanenses desyriied hereflest i cti on mapped and

sequenced in agcord e Wt t r. S I, th in
detail in the BF%Hgﬁﬁaoﬂfﬁeﬁé%a%g’%ﬂg?l%%nlhlé) og\rggg%]ﬁgl néﬁ#ﬁ%ﬁ%ﬁ% grcﬁﬁlﬁqques.
O cour sgthet hemBAn &R el bifoshddaed tedaifued, ngich Oast BRaridiahemtisithiveydnaen at

any point during the isolation process or_ subsequent analysis. Preferred
ant i body edtetpe cmdapscipitaiion Jelipwrsh by ncentifpgaiionc Pl shiomategiaphyesj Where
t echni ques_coppat i with thi t . of Qv ! : I o) to
e ol TR RER R R g&y‘%za‘%’;?ﬁ“e&&glu?%ﬁ%i%gg‘gﬁéﬁgf‘gé@&ég@gl SR

comer ci atirymateatdpablof ocRub@TBEIRMoses Yt haghesguliablé fo thesh purposes BNAfanelarences
encodi ng several types of heavy and light chains set forth herein can be
obt ai ned Hhoayhnd e deeeribed stheforepeme FedeTaNceBNA synt hesis  vendors. The

genetic materi g bt ai ned using . the f (o] : be
altered or rmd?lllmg\a tﬁ‘g cﬁ?%‘%‘!ﬁ lhg%gﬁf%@f%lgg‘%an%g@i flqge ﬁ%@ﬁg@%‘%@@ﬁ ’

i nvent i ongjthkd sZRuiditkyusRO0D scpiiatddy/ @EQAR4 RETahERIR(02 6rd DMA | lyvmstade gt y of
different types of antibodies may be obtained and nodified according to

t he i nst ascordavenwiitbnyell keowrouiethiodsl drminh belilated by isensensysasansiant &g§tdton
wll share variaqu omon.traits.

Shal | be PEPERS B apE TR T aRErasn edramtd ek By tORRRE OB |0

it possesgRfadhb defl SdABhces PG dibdhssed AHB0E) BT kisw irhay. be Aedd adssles DNaf er s

to such assenblies which have significant known specific immunoreactive

activity tlonesncrndingehe @atikpdydightiand haswodiadse dinghis ¢pen yhe libranes may be
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 accordance with standard, well known techniques set
forth in detail in the forcgoing references relating to recombinant DNA techniques. Of 7
course, the DNA may be modified according to the present invention at any point during
the isolation process ot éubsequent analysis.

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

vendors. The genetic material obtained using any of the foregoing methods may then be

altered or modified to provide antibodies compatible with the present invention.
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conprising light and heavy chains, wth or w thout coval ent |inkage between
them The antibodies may be nodi fied to provi de benef i ci al 2ghyge@isogi cal
characterjistics., The term "nodified antibodi es" accordi ng {r {?2 resent

i nventi on"H¥MM84 o mean antibodies, or inmmunoreactive®f &5 ‘ﬁ?ﬁ'

reconbi nants thereof. in which at |least a fraction of one or nore of the
constant regi on domai ns has been deleted or otherwise altered so as to

provide desi req;Piochem %@'dal@é}é’rﬁtat?b@o* b hhtfbodiey GhaydBe oBGERASAA fnddified
| ocal i zati on or reduced 'serum hal when conpared with a whol e,

unal ter eobcamtdm:g)ubythafmsiquprmxmmnetw mhcéﬁscémandmnidge stang ynveRsen ¢k

pur poses t he. i nst ant a | ication orea.ctl ve £ i bod
const r uct %Wf%‘s EPPEeE 5 ﬂ?tﬂf‘%(f“ég{l?é gt rETEE 0(?3%' léaq?%§h%]§% Y
consi der egg. 410 iR & @I%r@s'a%e' th&%bﬁ%hetﬁa%rcndt rﬁ%@@s@ﬁaﬁy ﬂle&hﬁtuaﬁiebiﬁes in

vertebrate systens are rélatively wel under st ood. be di scussed in
nor e det aimmieirenstivitshe" Amtitedias" refermto 'Suc;hmmcjgblmsuwhinh h@mgmﬁe@tfmown

di stinct cl f ti body 1 hat be. di d bi
Wi | el 1STERPE EPGURTESHRE HAYI I i ATVl BoBpBiatt eReChEde Bieen)

i nventi onyom A},ﬁwf l‘?{:}k QW MRatll SIGHSS ik oM Mthcg@@sméﬂtmdk dbéteesethehn The
class of 1gG nolecules. Wth regard to | i mmunogl obul i ns conprise two

i dent i cal arltibgdies pmly)memmﬂed meNSiedfene %dtbwla‘log\ﬁél @}Tﬁ(facéﬁwﬁﬁ%f‘a(| B

23, 000 t d h h
53, 000- 70 BRDTEARE PG afarias &t £% Brab R b ot ARl o
confi gur %&ﬂ:ﬁ&d&\%ﬁ@é naélhent& bgPécoﬁxlBﬁiaﬁﬁr, tﬁé@&ﬂ(ﬁ{whf&ﬁ He@xya GhaionsoSdmrdi ng at

the nouth o continuing through the variable region. Mre
speci f i cahbse oflibd ¢ouistast 1Ieg@htd0ammsﬂaabyemd®t¢tb0mtbermlm adferedisnws ta VRS of

struct ura ct.igqn honol. o The t "co g iable" are
used Redlorpemie ‘?‘ﬁ{%‘eﬂ’é%%?g%“h Ay Ingjepreogumy Bl i ipnd” feaufa] jdtn
variab l e }gﬂﬂﬁf N&ndf c&ﬂgﬁe& hﬁth lai 91?616( Vﬁﬁ)lle?éﬂdalﬁﬁaﬂ\y off \bpprbkirfidiel l{rmed;@ﬁ@r m ne
antigen recognition and specificity. Conversely, the constan domai ns of

t he | i ghtimrhaiagegiGyy. abal thbamepesas;ofctlhfamnla(u(aplphcatl@h; nnznmorc@avwnglglciza12005
WO 02/ 060484 PCT/ US02/ 02620 . Cl1.13) confer inportant bial ogical I 1p%rtl es
such as sEtibedy sepstrycts hayng alisred or pEwitad %%‘St“'ﬁc’eglf’aé%mﬂ&}s PR FRgedere

conpl ene%k}%'n‘?&dﬂg&iaréi%dﬁebe | i ke. By convention the nunbering of the
constant region domains I ncreases as they becone nore distal fromthe

anti gen bi ndi n@asusntrmmmgh:muhn ‘stwqmrnsjgnofvemmatansxstﬁnw arehghtiveliie wel3 and

(C:ZIHaid(r)]rsTa Ir gls%a%tmu le: g; n&}d xrs](?usge rbl(r)lx¥n(§rg ' Tetmll' S lfo h%aeheg‘%:‘{x&-;é" nge 1 ght

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

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

Conversely, the constant domains of the light chain (C,)) and the heavy chain (Cyl, Cy2 or
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Li ght chains are classified as either kappa or lanbda (K, X). Each heavy
chain class may be bound with either a kappa or |anbda |ightJapaoss |n

general , | i and heavy chains are covalently bonded to each_other,
and the "Natﬁudﬁg@%ti ons of the two heavy chains are bondg’ET% gﬁ’éﬁ” ot her
by coval ent disulfide |Iinkages when the i munogobulins are generated

ei ther by hybridomas, B cells or genetically engineered host cells.

However, Cf3) amferdmpatiemtbialegieai gopatiepiuchhe seraiid ieasplixenaf kebdiled Hon t he
correct geonetr t he a gregate of non-disulfide-linked chains will still
be capabi ECceitoy é&émgowm\p Fwe%xrhm@e& anfhe likee BEg0yvestan the puibesing 96 theci d
sequences f iguration
fo the G fufnl FARLLRLE RTINS, ¥ by el RSN Hop [ opli B BlraRl

vari abl e siegircimiacderatinishef the hetbodpu Thus the CaRah@ Y, doa@irsractubllpsempiidd | ed
in the art will appreciate that heavy chains are classified as gamm, nu.
al pha, delhegarbgry éﬁ’ﬁgi"}“t?ri" theheapy a“d(lﬂeht cringiespgctivel¥one subcl asses anong

ant 1 body as | g g e h e i Bk SRR 07 2 P il Fin B ™

(i sot ypesmag b boligkPvith! difes a kefpaor 14eitala ligl@Ahainetla. pedéial, Wad i Lglﬁ'&ﬂddh@:i\%}r i zed
and are known to confer functional specialization. Mdified versions of

each of t¢heins ¢ a%%@ﬂarmnﬂ@bwp@s othgy, @nd ﬂ*@d‘taly R@Fisens o 1 tavothsayshehadisi | | ed

pur vi ow oteithBSrEls kb bISLATIcoRSH ARAR APges AGR M, Ao eGitt b on"®

al | ows t hgenantddosithér b hsBlidfidsy Bl 11§ Sﬁﬁ@ﬁhé’eﬂlv @@dac@@aquaﬂ &tk Hoenek, if
epi t opes on i munoreactive antl gens. the VL domain and VH domain

of an antmwa@@h@ﬁwlﬂﬁl@nf‘éﬁ Fhet #@mﬁapalmbﬁeeffe@@dom theacomedt i geemety Hreee

di mensi on anti agen . bi.n i t.er nar d ture

provi des }eoa i (%en tnf%gélﬂhg‘ighgff r(liSChﬁn[S V%B%gg bﬁtcag?m?ﬁ) l%aﬁgo%?’mh g% ngnof t he
Y. More sme%iugcaidw thd B@iRMdid SRjuekted A os AENLBERhE Bede twrk&@ eE® of

conpl enent ar eterm ning regions (CDRs) on each of the Vii and Vi.

chai ns. The Ystoufignréion te theHGerminisrat eratgaveiseash ghainc @ ths Neninriousisiads

h f d f b h
ant 1| body eBaeskEf et PR Cy@RSHuS § ¢ Sl o FBRs e Bisad B0
di mensi onglpréenind ﬂﬁt’ﬁ@a‘uz%ﬁalhgm%%lﬁ%@&"e@gﬁﬁzﬁhﬁ%”@Bﬁa dERE or epRIoRdE! nok, the

heavy and I i ght vari abl e donmi ns show 'ess inter-nolecudlar variability in
am no acid €3 &qﬂaeam subdlasss am;)ag mieechn. t Ites flicamatwworof thie ghain shat Bhierrhinasreheor k

Connect | naE i BREE 38 B rlgPrivly a8 (i mmunoglobultn Sibcfiates

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

confer functional specialization. Modified versions of each of these classes and isolypes

are readily discernable to the skilled artisan in view of the instant disclosure and,
accordingly, are within the purview of the instant invention.

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

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

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

specifically positioned to form the antigen binding site as the antibody assumes its three
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f3-sheet structure. Thus, these framework regions act to forma scaffold
that provides for positioning the six CDRs in correct oriepdaily 20050y

i nter-chain, non-covalent interactions. |n any event, the antigen binding
site forn® APP4$4 positi oned CDRs defines a surface conpCEMBAY%N®to the
epi tope on the i nmmunoreactive antigen. This conplenentary surface pronotes
t he non-coval ent binding of the antibody to the i munoreactive antigen

epi t ope. Eig{eg%igﬁalﬁﬁgﬂg%?@%rﬂn L Q%L%{oﬁ§ @milédnméﬁﬂt TRE rerhiin@d? 4 1He R€avy and

appreci ate osed anti-CD23 anti bodi es may conprise any type
of vari ablightregible dohafnspshowi esinfermoltdudarassiabilitt imamob dckd sequendsoahd Wi t h

CD23 marker. In this regard, the varjable region may conprise or he
derived f6neansd iR &aprwerhwegionshat! be %W?fﬁd{?é@dl%léfgﬁ@ﬁﬂ?opé %@ﬁ%ﬁ"i

esponse ATy BTSSR B D

nuri ne, nN@RhEHIBOctifel ML, thesedframSyHRTBLigNSadtes kenitta senfioilithas progides foror
| upine origin. In preferred enbodi nents both the variable and constant
regi ons opositianingrihgribg CORA inrporrgeteonnniatian by intrebeinseetavalent sngaeiameént s

uman- soul 8y ey i SGFRAIRNE o ARG rp Y PHrd LRSI ANE b O, Jor

bi ndi ng @mepenthes @ thedpitdet e themmnngeRhctivey amigehhe This! esmuplemehtaryt hi s
respect, variable regions wuseful in the present invention may be hunani zed
or ot her wwtfcapramaeles hamengrvalers binding akihganibodvniedhe BEMURPIAILNE jagligen
sequences, gﬁ "humani zed anti body" is neant an anti body derived froma

non- hunan“P*SRE body, typically a nurine antibody, that retains or

substantial 'y r&t genpudpbsesast kige pres@it Nvagion! 9P ehdile Sheobipprbeiatedr@at the
anti body, but which 1s less imunogenic in humans. This nmay be achi eved by
various neéistiossd antieD2bamipodisy myy £Pmprise avelyRhef Yasiahlsegiomirt provides|fer

domai ns opt o human constant regi.ons Lo _generat | R4 C i i es- (D)

arar i ng. G dpeaeon &F [ErPRbed SRR S SpE; s TR S ARIRRCR T 1
det er m ni QgnpRGiRBE deFFSom ALY typdWTMhnirhAEMQRK baitHueen il Mbintraclginosral Wi t h
or without retention of critical framework residues; or (c% transpl anti ng

the enti resprose hudraenerate inabheogidnaing sgaitst CD23) difiguabythe weblerrpeing of they 2005
VO 02100045, EGTL STRARRSRR 47 R, TR PR,
Nal L Acadeynsfioigu borfR8psl niacdqh@84ic.) danping 6Agial T brefédebd embodimen® beth thd5- 92
(1988); Verhoeyen et al., Science 239: 1534-1536 (1988); Padl an,
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 immunogenicity of the molecule. In this respect, variable regions
useful in the present invention may be humanized or otherwise altered through the
inclusion of imported amine acid sequences.

By "humanized antibody" is meant an antibody derived from a non-human
antibody, typically a murine antibody,- that retains or substantially retains the antigen-
binding properties of the parent antibody, but which is less immunogenic in humans. This
may be achieved by various methods, including (a) grafting the entire non-human variable
domains onto human constant regions fo generate chimeric antibodies; (b) grafiing at least
a part of one or more of the non-human complementarity determining regions (CDRs) into

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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Mol ec. Immun. 28: 489-498 (1991); Padl an, Mol ec. |Inmun. 31: 169-217 (1994),

and U.S. Pat. Nos. 5.585,089, 5,693,761 and 5, 693. 762 al | o4 ywppods are
hereby incorporated by reference in their entirety. "those skilled in the
art will $ P48t e that the technique set forth in opti oRCEASO2/BH e wil
produce ' C|aSSIC chimeric antibodies. In the context of the present
application the term"chimeric antibodies” will be held to mean any

anti body WhgLSufhahlifke shéﬂﬂdﬁf}rréﬁﬁéérﬁfe‘%n 6L AP REidSEL Such nplihisReddisdlostar i ved
froma first species and thé constant region (which may be intact, parti al

or nodi f i mdMarrisec er danBrenwiNdy. tdvedi Gt Hit G8AVENn({1i9%8A), Mostisebt & abdAthy. om a

second sp ci es odi ment he an i

i te w1 Bt Do i EBORAE Qaly SeBpntis Bracarosia e
constant Ke@l-Ofhhan J8uaRN498\Nidoe), tﬁ&@lalﬂ%[kggﬁrﬂhfn sperddrri (13994))‘ ahd € S.
variable region is not generally affected by its source, a human constant

regi on i sPatedlps| 5.285.089.05,693, 101t amh 5i6AdainN2 allesfpehisk afg benehy imemeorated fyect
than woul d .t he constant. regi on froma non-human source. Preferably, the
vari abl e WEFERSN FISEERY -he heavy and |ight chains are altered by at

lleast partial tRREAKAMNH (R 2RNGICApRIRe HaRShAREhnifde &ﬁqeﬁ;ﬁaﬁy) HOY ( Qartl al
framework regi on replacenent and sequence changi ng. Al t hough tﬁ

be deri vegboive avill arodame ‘Hagic” chimdrivantbodies | Taske @nﬂt@weﬁthstmcseafs@phsattohe

ti bod whigh the fr rk q .
That Che BEREH |TRBEGCHTBIST | OMaeaRH by On AT riskbhey Sy o "

pr ef er abl yhiRRRNva RidPasitrio Bbindh ok Qéﬁ‘ﬂid ﬁcﬂﬁ %' fﬁ§t iRl thR&oRRRasi zed
that it nay not be necessary to replace all of with the conplete

CDRs fr omepive (sbivhirmaabé aitdes partigioo rmotdd' etdriarwttedaIICh avidinthe gestanib nmd:nh@p)
capacity of ,one variable domai.n to e

necessar y'S togtafl?e&ﬂf‘}“é f 9?‘}?88 EPFLS 3{5 B¢ nmog?%eéﬁse@g QPE}ge{’T’g}lWﬁP% E{e&i'% Yhe
activity gfe wmhse Dk 980n-RinAe S6red (g p@n‘{'ﬁé‘ of Fh%u?eg Rhanad i b @ég;érprst hiin
U S. Pat . 585, 089, 569371and 693, 76 it wl W thin

t he corrpe}nlmme Whlle Iﬂmﬁlrmklogélﬂds;pamﬁdﬁs’ ofithe, vauabhehu@mb;s lMIgElSﬁlﬂtib’ dfﬁctevdoutl ne
experime atlon or by trial and errar.te .obtain a functional

anti body W tthSWEu M RanAoRTgRmicEcRyS o8 ket sfiat B s arspe ¥Bdi on
not wi t hStmthﬂ%bﬁch@nﬁﬁ wolild the BorlsBant RBiGR fronalnbn-hAREA §GisgE.e that, in

preferred odiments, the anti-CD23 antibodi es of the instant |nvent| on
18 29 July ZOOBrefe\MbIﬁZVxeDﬁe@mBl& de@RiNISO DoO2BR Beavraind dightpehiass aam@ltdmhbmet or

L ST PN AN T N SR I WA R
SO as 10 eplacement and sequence changing. Although the CDRs may be derived from an antibody
of the same class or even subclass as the antibody from which the framework regions are
derived, it is envisaged that the CDRs will be derived from an antibody of different class and
preferably from an antibody from a different species. It must be emphasized that it may not
be necessary to i‘ep]ace all of the CDRs with the completc CDRs from the donor variable
region to (ransfer the antigen binding capacity of one variable domain to another. Rather, it
may only be necessary to transfer those residues that are necessary to maintain the activity of
the antigen binding site. Given the explanations set forth in U. S. Pat. Nos. 5,585,089,
5,693,761 and 5,693,762, it will be well within the competence of those skilled in the art,
either by carrying out routine experimentation or by trial and error tesling to obtain a
functional antibody with reduced immunogenicity. _
Alterations to the variable region notwithstanding, those skilled in the art will

appreciate that, in preferred embodiments, the anti~-CD23 antibodies of the instant invention
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provi de desired bi ochem cal characteristics such as increased tunor

| ocal i zation or reduced serumhalf-life when conpared w thz@pupnbasoody of
appr oxi ma%géiﬁ t he sane i nmunogenicity conprising a native or _unaltered
constant regP¥¥™¥n sel ected enbodi ments, the constant r &§i3HF0¥P2¢hese
type of anti-CD23 antibodies will conprise a human constant region.

Modi fications to the constant region conpatible with the instant invention
conpri se nagQbinpASSantigedies, P Hemefioreatlsé fhshéMheRbf. QR Svidh AVER: ARaftRnACi dS
in one or nore domains. That is, the anti-CD23 anti bodi es discl osed herein
may conpr c§encabrinegravf ta sonstanweffidrcdaraimsshas beenadetetest ommharwik altered shps® heavy

hai t i CHL, CH2 .Cl. d/ to t .li.ght [
o " Btsile fen i SchiaL sl Tsy et bs Pafaiiior Mpuaf o fafted o
ant i bodi egeril Halfqggp,-"hi:ﬁ@nﬂﬁm&i WitK 64 ﬁit%gf%@fdiﬁhﬁe@ﬁhé/ S eAifHnSun) ﬁiyn t he

entire C112 donmain has been renoved ((e 2 constructs). Besides their
conf i gur acooprising aingtivenemnnaligredreonsiant regian. tlhselednd cabpdimegiso thenentistante s

| effector functions. F L e bi.ndi f the O t of
conpl oment @ Skt baech s B ETnGer S et o Bl EERTIGn o
conpl ementyiddsfidaiBR! i Mhe icndid® refiRA OnSRtibIRNwAR dht Vinb@EntOinveRlidn Rahpagens.

The activation of conplenent also stimilates the inflammtory response and
may al so hédiliensofigletibni wr substitutionn el hyper weresiming jacids iFepe s more dampivsdi es

bind t | ia th i - W T E t j t t he,ant.i body F
Cegton_ bithmrE uECRES pRERIRS risteled RS o SR Al iaR Lot MRl Ror ro
recept or s g\HeCdt rA6i8 of BREGIL Heatwehath EdnSta@doneiRSESS, Of2 et PodM/oriteeleudi ng

| gG (gamma receptors), Rr (eta receptors), IgA (al pha receptors) and | gM
(mu r eceplightsyhairBicoehtany deinagint(Chlodyin taspeiallyr prefepedreantmdineits tha miadiféad

triggers a nunber .of inmportant.and diverse biological responses .including
et rentibiesesf soetsh Gah et SrifeBuoh Pl HbERED IR fuis i

cl ear ancegghain hBHE rGIRHEXET2 cdn¥Bihgs)0f antibody-coated target cells by
killer cells (called antibody- dependent cell-nediated cytotoxicity, or
ADCC), r el easeBediddsnhdiacordizorayiongidissknoms, in tixd &t éhat dle ¢onstastl iegionmekdgaest r ol
of i1 mmunogl obul |n production, Foll ow ng. .mani.pul ati on of the iso] ated
genetic verf Sifeudy %Pmﬂnae r'ebfémawﬁ,alggﬁ% ot BBl ivSekadneat oF soelemanicio

reactive palpprPLiHESs 8% &)‘?ﬁep]érﬁérft Ry @RV Bcril, n%‘ﬂ%ﬁhﬁmﬁﬁi ﬂgmﬁgﬁ?ﬁwhﬁal ly

inserted In an expression vector for Introduction 1nto hos s that may
be used t opsonsaicmeandtlyrds ol mthogermnt THeyactfatich23 camplgent slso stiBuides tael v
2005 WD 02/060484 PCT/ USO /026&0 The ter({n "vector" or " exE.r.e.ssi ]gn vector”
is used hBylammagqry 1'etsH%rlssl'jlp fax g s(gfbctlﬁ‘éolve in autoimmune hypersensitivity. Further,

antibodies bind to cells via the Fe region, with a Fe receptor site on the antibody Fe region

binding to a F¢ receptor (FcR) on a cell. There are a number of Fc receptors which are
specific for different classes of antibody, including IgG (gamma receptors), IgE (eta
receptors), IgA (alpha receptors) and lgM (mu receptors). Binding of antibody to Fc
receptors on cell surfaces triggers a number of important and diverse biological responses
including engulfment and destruction of antibody-coated particles, apoptosis, clearance of
immune complexes, lysis of antibody-coated targel cefls by killer cells (called antibody-
dependent cell-mediated cytotoxicity, or ADCC), release of inflammatory mediators,
placental transfer and control of immunoglobulin production.

Following manipulation of the isolated genetic material to provide CD23 antagonists
such as antibodies and reactive polypeptides as set forth above, the nucletc acids are typically
inserted in an expression vector for introduction into host cells that may be used to produce

the desired quantity of CD23 antagonist.
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specification and clains, to mean vectors used in accordance with the
present invention as a vehicle for introducing into and expsagspmg a
desired nucleic acid sequence in a cell. As known. to those skilled in the

art, suchWRYWP¥4nay easily be selected fromthe group EGRESIYAY of

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

restriction sifgs 1o «fagih IO} aj, I&ngﬂl‘l@%grym&gd desid e @Q&Q‘E@Q& e

ability to enter a /or replicate 1n eu IcC or prokaryotic cells. For
t he pur posesifiebtidndng dlaimebingsan vatiome tsudsn exqaerse with Viecprosensipserdion asmy be
enpl oyed. For exa| Ie one cl ass of vect ut|I|zes el enent s ﬁhich are
derived . vehisle dor wEPdusing s aud Bpressing @ eﬁ’ée BSI9IG BEE SEHYSIEE 1N FHbmASy rus

adenovi r U, RGE IR SHIcUS hDAGUISEN! [ HELT QIY B3 CRILBI on I oRfupVOVL

or SV40 virus. 'y, cells ave 1 ntegrate

t hei r chr comBanesf piaynids, phegsctirgesund rétrivirashsc imgenerad vectommmpam}kamh whi ch
all ow sel ection of transfected host cells. The marker, rovi de for
pr ot ot r opHyy Watanl LYGRUATY Bpki ©MRHEE 2 ﬁl%ﬁ'i"%ié“q‘@’él SPpIRptate e ﬁp ctona$ies pfoot i cs)

or resist Ut lo%@ﬁf tﬁﬁeaf:@iéﬁ | SHEInag, Qn A -ente? GncF6 :%Elg i IRES&H: gene

can either I'rec sequences to be expresSed, or
|ntroduce@okmy0ndhﬂs sane ceII by cotransfornatlon Addi tional elenments may

al so be needed for optinal ynt hesi.s of MRNA. These el enents m% E’Gl ude
splice signals! OTa@ev@rPOSﬁ% of F]Hhé%‘icf‘bqlb SHHICTOUS  HRESEPR VeERh SRS tna

term nati QBRI?)P%J;a'FBr CL{}H@gr{)onH &' bveddlo Efu% fiL&IPRP ORITRRL Shith ra?é:H&‘ijvcHO

anti - CD23 di es e vari abl e region genes are Inserted into
an expr esgb@nanheal Gifusas erd asl Eiolinﬂefmpihlemyvmns,dpdlycgm vamshadmowu'nstxandamaegl on

genes (preferably human) as di scussed above 38| d Ifect ed
usi ng a pFés bat @‘erexiifﬁfé%gil%ﬁ (R2¥s WMDY or a ‘%t\"‘f}’é Sddtignally,qa
Diego, — Caljf %n:'ha?)aver (tl;"x tgfj’rﬁt@ he @ﬁANﬁg‘Fthér 61’30&)6 k5 0fhaf Ot @él&g?% rr??t or

cytonmegal OvVI'r us ancer nouse beta ob| n" maj or

the SV40 ﬁﬁﬂoﬂh@n@foné eplhemtmeiers wikieh lanwwrneiegﬁmwbﬁ niamfameré hp| ogtislerifHeat i on
sequence, neonycl n phosphotransferase exon and exon 2, the dihydrofol ate
r educt asemgeise el PrvadFe fors BtRsToplY t%sa“s@&‘?t‘op}ﬁctl'ﬁ’ét RIQGAR rESHRE I8t hi s
vector ha?mlﬁ)?(ﬁﬂ:sf 81“1%?18{&90({ E)Sl%la( hl@taYseJ Q‘EP&J ef. Vﬁle sfsbie hﬁﬂ(epgene can

ant i bodi eS ‘upon™1 ncor pora of "Vari a and constant reglion genes,

t ransf ect kigher iba dHdRy Gthkéds £0 'EIQI DDMegbqulc&elt@@é|e&pressredﬁdﬂ&1tmdmﬁﬁl intonchenedi um

and net hot rexatue 10arrpltl flfcat |ton A%g,t,ZQ ]Juil y 21:905f ) &\D 2/ 0%(34(}3% - ontimal

PCT/ US02/ tapsoell by cotransformation. itional elements may also be ne or op
synthesis of mRNA. These elements may include splice signals, as well as transcriptional
promoters, enhance_rs_._ and termination signals.

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

cells, followed by selection in G418 containing medium and methotrexate amplification.
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This vector systemis substantially disclosed in commonly assigned U.S.
Pat. Nos. 5,736,137 and 5.658,570, each of which is incorppgaduigdody

r ef erencew@obg@éﬁe“nti rety herein. This system provides fg)ga,&sggmé@resm on

| evel s, Le pg/ cel | /day. Reactive polypeptide anta

expressed using simlar vectors. Mre generally, once the vector or
sequence containing the reactive polypeptide or antibody has been

prepar ed, Thhevexqsrr e;s&ino ris vsab:tmualtaydxbcdodeﬂt nodsrasdnlyntgignad 1@Sprigpr Nak.e host
cel | . That IS, host cel be transforned. Introduction of the

plasmid i ﬁﬂéﬁ:tlﬁé aﬁ%éﬁ%@?@ e@‘é!hng‘é’h’éfbé%)ﬁ‘ﬁf’ﬁ%ﬁ&“d] lﬁyre@%mcsuslt@ BEHRY B el |
k | ud d
nove L0, WSB! ks 1k WA Bhes LSRG, 20Uy @O debticed {0

fusi on, cpd;lgpepﬁdph@usgdmﬁtemmeleppre@wuglnusmﬁlalrvéamsﬂson wi th envel oped DNA,

mcroinjection and infection with intact virus. See, R.dgway, A A G
"Mammal i an ExpP i Ehevlyt opee tehaiseter P4DNA psduepee- @Fﬁilﬂ?é%t g steactive

Rodri guez {}@ 99%*9%@ Qﬁl ﬁlﬂbo b@gph}eﬁgr\@@ rl!'lg BX %lg%‘?& \%ctd}@ﬁ %zh celO5ifo

pr ef er abl [ nt uctio nto IS via roporation. The
t ransf or nad ap]ﬁbbﬁatahestg:hﬁvﬂhaumdd’fe lesnckllsi roms bapmisb@iedt énmmichm pf d(d:uct ion
of the |ight chai n‘% gnd heavy. chains,. and assayed for heay and/o ght

)

chain pr oPl8FsPit hedpd cefhaiby argpmalishes lfyetﬂwlﬁ trehnigyescys) osrel nked
i Mt nosor hen (ELI nQassay )

fl our esceﬁlﬁekggg? \a}g? e’g‘chﬁl esgol?' "ézr?é ml ?x‘%. g@t( P&&@ “; qrr]%'ﬁl?\fgﬁumt Sgﬁlélrcri%ngt ry

and t he | ¢lkarophsragisemdhdedioporating), tpestoplastr Hxl@]ﬁﬁ%&f&tlinoﬂmsﬁ]hmd: Iprdegpitasion] | n a
broad sense to refer to agz introduction of DNA into a recipient host cel l

that changfdsiusie yEhsnyper @Nﬁedma@ﬁtwry and dpfeedon with JeWa yius.n Se
recipi e“tm%gan Al gn .&@@Eﬁﬁﬁﬂ‘txyﬂﬁ% Vel te(%x%hlle?’)él he t@of}féc%t hat

have been t LYot e Vectofs construc SIng’t co i na

t echni queRodviheg amtdaDenbagdiaEdb. e@aittetnethsh oetoa) mmsls@sme Mést prefaratdy
herein, the antibody or nodificatiqn thereof, produced a host cell is by
virtue ofPlagmil Imaa@f@f'ev i ithsnhost 15 e slerirgRardies. &hemaa%f@a%%%ceﬂ’érarq SOM8t i on

of anti ty
cul ture" blggjée?égly g’%@é%@agf yb@%ﬁg}]gf‘gwtl%}@%ﬂﬁ%é&d&&@ﬂ %ﬁ%ya unl ess
it is cl emdmedsfwdtehv}ednaﬁohdrgm $hainl protedi Redithveds. d%xeh@@@y%myofccm&u@ody

fromthe "cells" may nean either from spun down whole cells, or_fromthe
cell cul tlafaleldéowzamﬁ1lwbe%dtnmw&0rm| AR LR, s@é}?@ﬁ@éﬁo@&%’l §RIAR oSt

gf! | 1ing &fr@&eﬁ rEch(z%E&' ot ?Ea‘i*s‘?é‘(li'ffccgj‘)ﬁﬁdn ‘%&%Ql}lly @a{lﬁrﬂ{mﬁi g an
gi n: ose S ed In e ar e cre 0
prefer ent i al | yAglesedrhgraig, thatdnnCulaasiornatiod sl be 12'@651 a broad sense to refer to
- any introduction of DNA into a recipient host cell that changes the genotype and
consequently results in a change in the recipient cell.

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

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

origin; those skilled in the art are credited with ability to preferentially detenmine particular
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WO 02/ 060484 PCT/ US02/ 02620 host cell lines which are best suited for the
desired gene product to be expressed therein. Exenplary hosd jggbdod i nes

i nclude, but are not limted to, D44 and DUXBI | (Chinese Hanster Ovary
| i nes, DHPMQ ¥%S¥ HELA (human cervical carcinoma), CVI EREAISE/0268 dney
line), COS (a derivative of CV1 with SV40 T antigen), R1610 (Chi nese
hanster fibroblast) BALBC 3T3 (m)use fibroblast), HAK (hanster ki dney

l'i ne RHS j :

BFA- |) elBg%{ Fgéw Sy OtLOE?@Q puitc ’}{S}B%SR‘A%A%/E gﬁg"ﬁ‘;@{%ﬁ‘g‘ﬂ féd;{r}n%)eén
(human ki ExeyplaryGri&r cal hﬁesamelupe,rltutcaw aod ymitpd &f, GeHandddiXBEl (Chineres ar e
typically available fro r.cial rvices, the Anerjcan ue Cul ture
Col | ect i ofappter Wplﬂl?ﬁnt’ﬁ% TIRE), atflﬁf%.fhmamcswefaﬁfeauem%n gf i’BWéke

scal e- up fifindl Ity 808G AERYAIE & CUNGCSVICT GRS, 1670 90hkS hahfni ques

for ivation un er tissue cultdre conditions are known
int he arfﬁbrahldstb mmmmtn@emﬁhmb@ss)pﬁmd( @hargsrtkidecy Bng), SPR/Qugmansel i f t

reactor or in a contin ous s erer reac ed. or ped
cel | cul tRygoma). b3 tlwe‘h f.@&l@e rﬁt% @a‘;émtﬂ 'é)%tt é@h‘u’%s"é‘ Prttheﬁ@beads
or ceram Gjea rI&UI H Ho%@ﬂeftclh(@@99f (hkd&n ki a@f—l@ggéllsséjé’pah%!arl
expresse po "ypept he €uf ture supernatants are first concentrated
e.g. by pwefeirpd.t .ﬁlcxst)wllvmtela aeemypwraljymsaﬂabhaﬂnmn cdinaleydilsseagedsnsie Ampetescopi ¢

mat eri al ,gjuch ion h sel ecti ve nenbranes, or the Ilike.
S

PE ltra
| f necess F%Pe(gﬁ'él'f OI@EP?@H‘LLO?‘H%I "trF“é'feed pol ypeptides are purified by
the customary ; CW:B%&&&B&R%o@%‘E&Q Sp oO%ivE AP afnodRls df thE r&Tsfr&P(,Dm -
i on- exchange c ronat ogr aphy romat gra hy over DEAE-cel | ul ose or
(1 muno- )afdgonistsy Tebhmqm:tsd‘grzamhmaha]heelhemtatme upddrytisspt dudleragemdsioonareal so
be expressed non- mamal i an c |1s such as bacteria or yeas n this regard

t
it will D@o¥sgRdbs #itand inchide homagareqys SERRNHPn Fuliiss. o %réﬂﬁﬁlatléth reactor or
i cr 00r 03RS B NGH, SRrRAEIRS! 3r GAMBIIRRA RE hEARREUET ke, &g, iR 4RA0FAPADI €
of being grown in cultures of errrentatlon Bacteri a,
suscept i lﬂl&nst enictocapssies) omhgpose mivtdhedds orobans aftritdpes. eFxtre:milaramt ef ttac eae,
such as strains of Escherichia coI i; Sal mnel |l a;: Bacill aceae, suc

Baci | | us S8t i 4ntagonisiie (A6 cRERsed Stollié}’ﬁP‘é‘FodEu@e Splepre EupREBRNISy gre irst
i nfluenz f

bacteri aaC%nc‘lnﬁ 8D5§ anhf}%%)“?ﬁ Bulin av@%g#ﬁ?gt&éﬁ%@sﬁéﬁ{aﬁ%ﬁg%b&o 1r:():l cally
becone paniteddl suchak HGQ rn]hatﬂtme througheseddraive sndrﬂt‘cemtetsuelt tHedlilies olfateseksary

purified and then assenbled into . functi or(] i m’runo% Sb%l in nol ecul es. 22
29 July desired, the concentrated polypeptides are purifie y the customary

chromatography methods, for example gel filtration, jon-exchange chromatography,
chromatography over DEAE-cellulose or (immuno-)affinity chromatography.

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

functional immunoglobulin molecules.




WO 02/ 060484 PCTI US02/ 02620 In addition to prokaryates, eukaryotic m crobes

may al so be used. Saccharonyces cerevisiae, or commopn bakepyguyesss, IS

t he nost corrm)nlg/ used anong eukaryotic m croorganisns although a nunber
of other ¥Q%/8484re commonly available. For expression | RCEAEONM6hy ces,
the plasm d YRp7, for exanmple, (Stinchconb et al., Nature, 282:39 (1979):
Kingsman et al., Gene, 7:141 (1979); Tschenper et al., Cene, 10:157

(1980)) i's co ﬁd}{io‘rkstﬁ:p;rrﬂ%ﬁr@eﬁes?E@&%&ie%&f‘o@gy 1&9'&?5@ E&Suéeﬁeséci(ﬁlroﬂx?ﬁ% whi ch

provides a selection 0 tant strain of yeast 1acking
ability teergrigive,ior toponphukor’s freast, BXhBEPhest Addtindloy vséd76mang PhEMydtic
(Jones, Cenetics,, 85: 2.(1977),19% ;bl'fhe presence of th trpl. | esion as a
char act er Mg P gatishhathpugh p tHBdEr efqther gasiphre cABYPGNGRMAHaRlean ef fecti ve

envi r onnegnt.. ) td o} i \ j h of
trypt ophaﬁ?l é‘ é?rg@f’ ggs&%?h a&%@\l{}%%l ﬁ}%ﬁwd %%%%Egé\l?? ltE’l gsstﬁg?e logte afdr'fed,
the CD23 Hatuega8l:39 §1979); Kilgnanes&nGenevierd (097 NeYschenpaedall, iieanyl fokfd of a

nunber of conjugated (i.e. _an. i noconj ugate) or unconjugated forms. In
par ti cul af!989Mds serpmprlyi wed.oFhis ﬁ%%@@%ﬂy Conieia theo Bl ggpe p¥eh RIAUYHSE &d t o,

or a5S0C] Q&foNinfalicef Yoiod MthAP s e 38ast ALk I SRS, tgeeﬁr&@riﬁ‘%ﬁ%’ﬁg&m >

cytostatic agents, biological toxins or prodrugs. nat | CD23
ant agoni s¢xample AREC Mat 46076 ionVPER4-1 diormeryGdnetiass 85t 12 111 ¥ 7o hibe pjesgat f ther
"naked" faorm_to harness the supject's natural defense negﬂani S i ncl udi ng

conpl enent®! §&gB Mdehehargqtetshsi o by yeebdest stk eeRome depargudes ee ligrtye

toxicity ]man I 0S| 1 4] : A GEladhS. 1IN
parti cul aé y prg@g?lf%gmel%g%?sfr%ﬁl? gbﬂﬁ%%%a%g‘%%@% ﬁéﬂy be conj ugat ed
t o radi oi sot opRegardessofdmwOthicallySisefliB YjlaritiZidd areldbtbined, XS RM23 dbfBmists6 7Cu,

C7’Ga, 166Ho, 177Lu, /1RRe and 18sRe usi ng anyone of nupber, of |l | known
chel at or solothecpteisat invepten meRY Pe ustch By aBHBBE iOﬁréhflng%%rh arjpgasek fic. an

conposi ti; : i niyst chat 2d:.wi r odr ugs
o b1 ol ogy Ao AEAPRLE SR AAAR" 1R RARRRT W BiobHie) of B resbhC]
| ynphoki nigseiglothmag bendijigareanto, Siri dskociiéd evithecgroiximndush ofs takiigptaeant

i nvention conprise the use of antibodies conjugated to sp?ci fi.c biqtoxins
such as ripeiRewic fEepish syiogtatio,agents, polpgicabigxdns anbEiriesnt SMicHetivgigthe

ant agont S6625T1, 6 GO B Stk A F oy WRDRUOB £ Abhobuiictor

(e.g. antrbodies® or fragnents there erein the resufting nolecul e
bi nds to feehhid HarmeophasiubfecCe! hat@nl defensefrhatbisme elrchgligh campleriencel | .
The sel ection of which co%h)lfgat ed or unconj ugated CD23 antgfoni sts o use

wi || depeff@erdent pEotopity {hd (ot apjibogdy depandet cclidlar tpiciy) (MG CL pearopiasts 23
29 Jul'y 2080%iminate the malignant cells. In particularly preferred embodiments, the CD23
~antagonists may be conjugated to radioisotopes, such as Sy, 125y 1A Ty, 'SRh,
- 1988m,, 00, Ga, "%Ho, "Lu, "®Re and "™Re using anyone of a number of well known
chelators or direct labeling. In other embodiments, the disclosed compositions may
comprise CD23 antagonists associated with drugs, prodrugs or biological response
modifiers such as methotrexate, adriamycin, and lymphokines such as interferon. Still
other embodiments of the present invention comprise the use of antibodies conjugated to
specific biotoxins such as ricin or diptheria toxin. In yet other embodiments the CD23
~ antagonists may be complexed with other immunologically active ligands (e.g. antibodies
or fragments thereof) wherein the resulting molecule binds to both the neoplastic cell and
an effector cell such as a T cell. The selection of which conjugated or unconjugated CD23

antagonists to use will depend of the type and stage of cancer. use of adjunct treatment
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WO 02/ 060484 PCT/ US02/ 02620 (e.g., chenotherapy or external radiation) and

patient condition. It will be appreciated that one skilledz2g ougphgo@rt

coul d readi IE./ make such a selection in view of the teachi n% her ei n.

used her eYP¥2/%048% ot oxi n or cytotoxic agent” neans any a F&'fUSPW%@‘?my be
associ at ed W|th the di scl osed CD23 antagoni sts that is detrinental to the
growth and proliferation of cells and may act to reduce, inhibit or
distroy a I r o de,
put ar o v SRR R R Efich B Ghrenf RIRIOR 1t Y} 8 RS
t her apeut bfic sgkbaat ia,thearo dould seadilymakohat iacalektroramitviave of ihgacmhbingnberein.

bi ol ogi cal response di.fiers such as cytokines, As will be discussed in

more detail  b&Sded MEHH N FcRIEXIB A CHHRPRE 2geRt" JHFAS AGY ALY t&%fr@a’r% for
use in th sb&ﬁltea%ﬂ'] Qﬂeeﬂfskf?)@ed dﬂ%‘ﬁ'e%éﬂégo %&)’t}ﬁ&’ﬁ&ﬁ%ﬁénb@% ? ard
or slowt grow h of mal1 gnant cel eltmnate malignant cells and
may be aspmfamam o ctelﬂshh@nﬁpaar tariécage,nnsﬂaa cﬂlcﬁ&tﬂo@&t&dahchﬂﬂ@l \m1arsemond=ﬂ n the

purvi ew of the present invention. Wi be appreciated t i_n previous

st udi es, HWtstet k¥sMPERY CHGH s I“é‘b‘é? ebjltm Rot tmged t9.g8eigp Idﬁfa\kéotaééﬁ used
successfu c S

I yrrphomas} BI g &t%mglgghlg)%%gn@%% Cﬂd&d%% Igf,s, gftr?gﬂ% lsng'%ng@g Igé}ﬁl %cnﬁe rir&%%ds %de

radi onucl bﬁbmgmaacéspbysepmdtfremgmhom qitmi@nesadﬂatwrblnbw\/ldnmmsedms esoraudetdibl e

strand breaks in, nuc | eadi.n deat h. The .i sot qpes used to
pr oduce tﬁép\gp@ﬂeqr@ct ﬁd@é’f‘@@ ﬂf“yB‘I‘"B‘éqPr y P %ﬁslcf@f MG H BRdRYINt dnvegtion.
a-particl c i scells
to which tﬁ%wwe{r gn)lh%%g Ogiggmg %?(tlgﬁl& qetlaﬁ?‘g[t nggf#%%éé‘ﬁ%o&?fégif rgﬁts C‘IIFS(I)I![% whi ch
the conj eﬂgahﬁtehmal@tmamblwam nh@sbeemsemudd witle thd &\ 3| arttagomscsr dindoedd ect

on non-localized cells. Radionuclides are essentially non-immunogenic.
Wth respb@?mﬂwth@@%@%Iewa%ﬁh@p%@téw%m ugat es in conjunction with the

present inven t 1 1 ) as
t hrough i odi nabl og)beor r&%é%ﬁlg qxggfyefg}uﬁ ng}a t? Iltgh%ﬁ& éﬁﬁﬁl)@%gfagggé ﬁ{ﬁf‘
chel at i ngthege otopbs hHﬁ@ﬂed‘iﬁﬁQﬂmudd’sefuphltafiEStm beﬂﬁl unemhdl abekd Agwetings

"indirect_ labelin ap proach", both nmean that a chel ating %ent I.S
coval ent | puheaesisykeniagm anpiahpggelamad de swléageseaﬂbh%%% {e Fpdgenyelides

associ ate I g
agents ar g"tb fda%%[&%&ﬁp@h%’[ aatgflﬁl%’g cé‘n‘f%és %',Ilu?fe S>(rraH ig e%%%d%%g@ ; ?ﬁ\'lﬂ
1-i sot hi orydinptobehiz géatid- rmﬁmysbdxpe:t Iueédenﬁ prddmarthefre]pmm amaRizhies ag;mdany
("MX- DTPA") and cycl ohexyl diet b?if: enetriam ne pentaacetic acid

(" CHX- DTPRroylueedieh grerge &- OPﬁrptaﬂ Savhlyh hpvetaeshosidpatinlenstiu cluch eadiomicliferd r ect
| abel i ng klllnc%lllkl(fio u%tch %hey are in cgose prox1m1ty 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-immusnogenic.

With respect to the use of radiolabeled conjugates in conjunction with the present
invention, the CD23 antagonists may be directly labeled (such as through iodination) or
may be labeled indirectly through the nse of a chelating agent. As used herein, the phrases
"indirect labeling" and "indirect labeling approach” both mean that a chelating agent is
covalently attached to an antibody and at least one radionuclide is associated with the
chelating agent. Particularly preferred chelating agents are bifunctional chelating agents
and comprise, for example, 1-isothiocycmatobenzyl-3-methyldiothelene
triaminepentaacetic acid ("MX-DTPA™) and cyclohexyl diethylenetriamine pentaacetic

. acid ("CHX-DTPA") derivatives. Patticularly preferred radionuclides for indirect labeling

. i)
include !''In and Y. _
L
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“direct labeling” and "direct |abeling approach” both neanz$bay 2005

radi onuclide is covalently attached directly to a CD23 ant agoni st

(typi cal | WQPHIMB4 anino aci d residue). Mre specificallyPCEliS8H02624 ki ng
t echnol ogi es include random |abeling and site-directed |abeling. In the
| atter case. the labeling is directed at specific sites on the diner or

tetramer.  sUoha3Sldfiebt kG208t SO SRR 8Ok ARria: Eorn

portion of the Conjugates vari ous- di rect . echni ques and
pr ot ocol spyhethat o rpidriublide icbtulédly attashedrdirettiyiond CDA3 aktagordxtdtyploally via

Techneti.nun-99m | abel | ed antibodi e may be pr.epared by, |igand exchange
pr ocessesan Bping Agid; I t %@Fﬁl&ﬁ@‘é@ﬂbﬁ’ew l‘?#m%tt%ﬁﬁ@ﬂé'eﬁ dPﬁ’é‘g’l {ﬂ“ﬁiﬁw, .
chel ati ng;, ] 4 net | T ' t he
anti bodi cbpfid BRESEEHEGENEhUKE BNE, BuatBRARE e At RELIR

i ncubat i ngitesp@rthe dimate, tettanicedench ag tageriinksdi supaa sesisiued gresent lonfyf @r thedicut i on
such as a sodi um pot assi um phthal at e-sol| ution,.  and . the ant aqoni st s.

. he CD2
In any evBption sidhe COMHEHE| F.i yasious gprect dabeling tgehnigyies apd prgipepls are

ant agoni s . 91}9@1 in.t arg ' 1 L i

r adi onucl {:@3%@#\%&9&@ a ’fe‘ﬁf%’gi%?é 1%5?@%@3%&??& ]g'? %‘gcl eegltegiagﬁ?(w%ssi ne
resi dues. @22 peparaddyi Bgamdaoehagiengotessashby imdweing pertavhyatbdTo@y) wath, f or
exanple, with radi oactjve odi um or  potassi um i odi de an chem cal

oxi di si ngSAGENE 108 Fehtiga, s‘lesfiqt% thws@rwé#@&@w LR éngﬂ’rvg‘ageonﬁPwa e, or

an enzymat |G ..QXidl Si-ng: ; 1. ; : ; i e and
ol ucose. " PLTE R FiBeIRORAh i, 3oy BELARRLENL ARAMaue, SHOF A ERes ¢
| abel i ng p@pchaad J edpdnd ageut arch s She€fes beffer Shttientsaclr & asodignipotassiemat or s
and chel ator conjugates are known in the art. For instance,. U. Sf Pel_ltent
No. 4, 831phthalaisrsobiosoand dhediPEt paaeenisiholly Sob syertyprelprred radionuclides for

di et hyl engt.r i.@ni y j i j

cont a ni ngr g LAARETFRLRILRRRE S ] R AN oA RRT e s

5, 099, 069radforRdBdb B, difecR &beBmDis "5l 43/41cA8Y aatached, 1id AyrbTihe absiGirss G223 so
relate to polysubstituted DIPA chel ates. These patents are | ncqrporated
her ei n i naqtpgsniste aesar@ng to cthe dpvepliapnays by eggith 4T SFaRIE: Hith RAVPSEY s are

Ly, ne GRS BhLAGR bRaaGE RO oxiliShi HhaR Shih 8l BAGATIHEGGHES acl d

(DPTA) , raazat et radecane,

1, 4, 8, 11- tidbrandar ef trdieanenlndyBatcloxiditinaageailj wich acladioperoxidase, glucose
1-oxa-4,7,12, 15-tetraazahept adecane-4, 7,12, 15-tetraaceti c aci d},&or .the
like. O hefidagorshagiupese. Elosiereredor tecPUIBeNs of HBS @rSpeRt yeiong it JAEEy, may

easily beiaﬂ!%i%ff%;ﬁ?&tcﬁ?’soﬁarﬂ 'ri)Jp?Qfe?’rE&i san and are clearly within the scope

of the preseén ven
Patents relating to chelators and chelator conjugates are known in the art. For

instance, U.S. Patent No. 4,831,175 of Gansow is directed to polysubstituted
diethylenetriaminepentaacetic acid chelates and protein conjugates containing the same,
aﬁd methods for their preparation. U.S. Patent Nos. 5,099,069, 5,246,692, 5,286,850,
5,434.287 and 5,124,471 of Gansow also relate to polysubstituted DTPA chelates. These
patents are incorporated herein in their entirety. Other examples of compatible m‘?tal
chelators are ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid
(DPTA), 1,4.8,11-tetraazatetradecane, 1.4,8,11-tctraazatetradecane-1,4,8,11-tetraacetic
acid, 1-oxa-4,7,12,15-tetraazaheptadecane-4,7,12,15-tetraacetic acid, or the like. Other
compatible chelates, including those yet to be discovered, may easily be discerned by a

skilled artisan and are clearly within the scope of the present invention.
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the specific bifunctional chelator used to facilitate chelsd 2005

co- pendi ng application Serial Nos. 08/475,813, 08/ 475,815 and 08/ 478, 967,
are pref egﬂbwﬂ@@i“ect ed to provide high affinity for trivECEMSOHESH s;
exhibit increased tunor-to-non-tunor ratios and decreased bone uptake as
well as greater in vivo retention of radionuclide at target sites, i.e.
B-cel | |ynphong, e %h%l%rs FRWRYE the Qpdi¥ic biRintHoEA 'ch-ﬂthr ﬁ&ﬁlt@tﬁgﬁlﬁaﬂehat
may or may not possess all of thes€ characteristics are known in the art
and may atlsdathe inecvefendingl apphcsttmntﬁermhbhoapﬂ&/ﬂﬁ;m\m 08/475,805 bed &BY7EL6EL ed

that, in accordange th,the tegc , .the CD23 oni sts ,nay be
conj ugat e®t Bregq"ﬁ%% rSV\ﬁ‘??teﬁj 48i RfPh‘a‘é r}gé\fq af “H'iyag’ﬁ ng’fp?:“ta'ﬁ'ﬁta{Sh gﬁgu’ﬂ‘f“&?as d™ .
pur poses. 1J130 ttBln%nEt of B8 bRl Gﬁ@éﬁsb& B&sk Gﬁal&eﬁ%ag afPRhief {19&1 $eteﬁ1%el n

i ncor porate erence in thelr entirety, disclosé radiol abel ed
t her apeut bE mdmgmﬂ@dt:es toget ditegy nioss iBecell' iymegliony' tunfiort sifesr s Hoefeyer other

adm ni stration, of. therapeutic anti bod i cul arl. eferred as
S AomosPlttaB AT D ek Abe Y BebRostreS b bt Pt st ich g L D o
saf el y adfjeny$ Jgﬁrrﬂ m&&%&aeﬁagﬁaﬁw&ﬁh&ﬁfs%m ty; and the imaging data is

general ly predicti've of subsequent 90Y-label ed antibody distribution. Most
i magi ng studi el willi disorlse @premiated thity it atyerdedcawith Baiigachiegsshesain, tthe S0¥3se i s

bot h safe and has incyreased i in ef ficjenc onpared.w t ower doses,
W th opt | RAPSTHAG Y B CORNEHE 4p THPER (iSRS o Togreay o Edapte

admi ni st rﬁ'&:’pg&s Sf%q}u% et t}@(ﬁﬂi}%h%ntlmdrc%ypendm NeRlicalibik, hélin A O&ﬂeaa:%) and
Carragui | et al ) . 26 67 198% As indi cated above,

vari ety ofeferanbeonu«:ﬂanrdemlraﬁye daep]miqe cacﬂlbhbelod tlh@amﬂuesecmuugﬂtwé’m |dmgna$tt¢ t hose
skilled in the art, are cr dlted W th the abilit) to r adihy deter

whi ch radi BHERE dg‘iué“’%ﬁ)]%et 0’3&6’1"5‘3)‘?5’%&‘@ ofnterapgutic abody- r ¢y lﬁﬁ&célar or
exanpl e, ﬂn%?‘énéd Msnﬁ wlchidl ‘Bg&ﬁnké g&v\’ééﬁgbcﬁ@rl o388t 8 mCi_can be

i mmunot hel apy vvev inical usefulness of 111 can be limted by
several f gafelgr sdminidtered ngﬂhceat gdiﬁtecdmzl(e phyisitgakndahd -ihiafimg ddehlal ggwmib'l on of
i odi nated anti bod oth i n91 od and at_ tuynor sites; ﬁ rg

char act er P&glicgize (’ ch‘ﬁea"r g a%@ﬂ%ﬂ‘émb}m%l SE‘&WDH’@ ??p‘fti f or

I ocal i Ze?ﬁeqsle‘{n %ﬂ:@%' Iu‘ltl(BBd)'/ %écakEEQfamsVﬁésQ ik %ﬂ@ga‘{f@%doﬁassﬁ{&%ﬁéeﬁrmﬁgﬁigat' ng

agent s, opportunity for’ attaching netal chelating groups to proteins
has i ncr eeffeibnth eompgyed withilowersdoses, withl dptimabdithaping oadirorget thrdet Sxdaysas
"In and 90Y. 9

- adh of muRGUHSBRRGETE AR DL 8 Forier CHRPIBMNTEF Vi 4o 261 BIPEN ong
enough tomgd CWo T 4 hedy mc‘hyml 24 16901d%) t unor and unlike e.g., 1311, 90Y
is a pure ta emtter of hi
As indicated above. a variety of radionuclides are applicable to the present
invention and those skilled in the art are credited with the ability to readily determine
which radionuclide is most appropriate under various circumstances. For example, Pllisa
well known radionuclide used for targeted immunotherapy. However, the clinical
usefulness of 1 can be limited by several factors including: eight-day physical half-life;
dehalogenation of iodinated antibody both in the blood and at tumor sites; and emission
characteristics (e.g., large gamma component) which can be suboptimal for localized dose
deposition in tumor. With the advent of superior chelating agents, the opportunity for
attaching metal chelating groups to proteins has increased the opportunities to utilize other
radionuclides such as '''In and Y. ™Y provides several benefits for wilization in

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

antibody accumulation by tumor and, unlike e.g., B, VY is a pure beta emitter of high
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gamma irradiation in its decay, with a range in tissue of 12®July@0d5 000

cell di a”W(%z?atﬁofk'rt hernmore, the mninmal anount of penet r%ggﬁ%giﬂ%i ation

al | ows patient adm nistration of 90Y-|abel ed anti
Additionally, internalization of |[|abeled CD23 antagonists is not required
for cell killing, and the | ocal em ssion of ionizing radiation should be

| et hal f oéncagl wite b atdompanginklgamhacikhdigtidmia itsalegel, withtd @egs inktfshecdfi 106
single treatnent dosages (l.e., therapeutically effective amunts) of 90Y-
| abel ed Copk0heeklbnnsties. rwtermorgnthp stinkswh sk ofpepetmtian sediation alo™s nor e

preferabl y, rac&% ‘fi%ﬁt”a&g%&raﬁgn o d“‘g??&éﬁ beg] {esghles Eixgﬁgﬁhéﬂﬁz Shidhh f7ibf A rent

non- marr ow IVG osages O ant les‘'range rrom bet ween

about 5 ahdelemam3M1atgalistsrr@ﬁ@t re@f:&ﬂ&bwd&ll)kllhﬁgVﬁéﬂh@hﬁﬂtemﬁsﬁdﬁibf&bmuﬁlg40
nCi . Effectlves |l e treatment abl ative _dosages (i may require
aut ol ogouddiggae s Q‘B%\,leﬂhdélt@m Iasenittupan cel$ lafl?}Ilt:ﬂPeatB@eééﬂ%ﬁm bodi es range

and | oss han a0 LB it ARt MREBCRGE A ke IR ol 0y,

owi ng to hded @merant@bﬁmslraﬁacrfg)d‘l&bhdeh fBowt iSend-abbst ThumChan@n prdiadblgs, an
effective single treatnent. non-nmarrow abl atjve dosages of iodine-131
| abel ed cPRlyeHT abothiiOpeul akout A9gmGiy Jiffastvosmglealieaiment nompagpyAdlattyens |

nore pref y.die r he u
I Vabel , SRREof; aapel Al a0 Kbl hom pORGCRSG 3 550 Bboiro i mot
clini cal mmhemc&rasbdmesranaabmmommh Ef%ﬂavameQQféatmeblatmﬁdﬁs@g@beI S

are known in the art and have been used for sim/l ar, ‘o poses. Still other
r adi oi sot GpeFgayTeavistalagous haE MFTORGRusNaNIEY oAdd icnb%'ﬁéﬂntfb&dr%frwpoloes

are not | TR ch 46pylhh gl Ao GREnCL % SRR b PSRRI, B7s:

1131n, 12(kGs abdROSH WAL, 1[97cbn_;uncn¢xg wilB03 RhimeR68#ibody, Lowing 1861Re 13AZRPD0,
212Bi 47Sc. 1o05.Rh, 109Pd. 153Sm 18RRe. 199Au 225Ac 211 At, and 213Bi. In
this resyeulatiagbal lif @H%‘f'&rﬁ@“ﬂ@t%“@?ﬁ'?% énsftaptveaingle SAFMENHIR-MAOV n t he

I nst ant 'dJBYeﬁﬂre'(R)@ os "] f)g'igé 134 q?‘%legl\r'\fflﬁlfg ntliﬂz)%ﬁ gr"%myg 3 llrlol’?e'lj&gen Vé]boluﬁs

submtte SKi'| rea erm ne

r adi onucldrdedoar 40 ﬁ@mabtdqbtefem}ﬂ)hle@s $ah ammoqmr Skna@ing drit@iadoRte g Whikhout
undue expgfinentation. To this end, additional radionuclides which have

al ready bélnbgk ate typicelly lecihrn sbaAdaGis i ncl ude 1251, 1231, 99Tc, 43K,

S2Fe, 67Ca, Gra ile 3%t de c#es Oc?i?n?éa Bﬂfé?%{l&q%'s%%eQQXﬁe@kﬁt% B§GHa b‘%Pecltﬁéil with

a variety of use 1n
radiolabels are known in the art and have been used for similar purposes. Still other

radioisotopes are used for imaging. For example, additional radioisotopes which are
compatible with the scope of the instant invention include, but are not limited to, 123 123 1,
32p_ 106, 9Cy, Cu, 7Br, $1Rb, V'K, VS, P, 177Cs, ' 2Cs, 221, 7Hg, 203Pb, 26Bj, ”"lLu,
W6Re 212pp, 2125 47gc 1SR 1Wpg 19 BRRe 19Au 25A¢, At and 2°Bi. In this
| respect alpha, gamma and beta emitters are all compatible with in the instant invention.
Further, in view of the instant disclosure it is submitted that one skilled in the art could
readily determine which radionuclides are compatible with a selected course of treatment
without undue experimentation. To this end, additional radionuclides which have already
been used in clinical diagnosis include 1257 183y 991¢, YK, Fe, 67'Gra, 8Ga, as well as '''n.
Antibodies have also been labeled with a variety of radionuclides for potential use in
targeted immunotherapy Peirersz et al. /mmunol. Cell Biol. 65: 111-125 (1987). These

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



targeted i nmunot herapy Peirersz et al. Imunol. Cell Biol. 65: 111-125
(1987). These radionuclides include 188Re and '"Re as wel |l 2q3,498#% and
67Cu to a |l esser extent. U S. 27 29 July 2005 WD 02/060484 PCT/ US02/ 02620
Pat ent NoW®94HB48435 provi des additional data regardi ng sdCHY8HOHRS ot opes
and is incorporated herein by reference. In addition to radionuclides, the
CD23 ant agoni sts of the present invention may be conjugated to, or

associ at eg, ’éé’hl]t o, 28¥6® 7% %oﬁdé?suﬁ@cﬁﬁoﬁfl &hp! e r&a LRAPRRRASHIRAL f AR $5
phar maceut i cal agents,” toxins or | nmunol ogi ca ctive |ligands. Those

skil'l ed i incolyeraed heroinlty refepmeei at e that these non radi oactive conj ugat es

bt oo, For Tk it g LA R s PEREFeR, Bt AR
reacting Eﬁﬁu@i@ﬁt@@f 0B RH Syt dur g)%{/! ofE bF BARhR) oMbidlogidhl ﬁabﬁs@txﬁ&hﬁéﬂser of

biotin suc e brotin N hy succinimde ester.” Simlarly, conjugates
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or chenot %Hﬁ%éﬁ ﬂuloﬂhosphalc—contammg prodrugs, sulfate containing prodrugs, peptide containing
prodrugs, f-lactam-containing prodrugs, optionally substituted phenoxyacetamide-containing
predrugs or optionally substituted phenylacetamide-containing prodrugs, 5-fluorocytosine
and other 5-fluorouridine prodrugs that can be converted to the more active cytotoxic free
drug. Further examples of cytotoxic drugs that can be derivatized into a prodrug form for use
in the present invention comprise those chemotherapeutic agents described above.

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

the CD23 antagonists are useful in a conjugated or unconjugated form in patients that have
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of the present invention. nversely, cytotoxin associated CD
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an experienced oncol ogist) would be readily be able to
administration or application of the various components of the combined therapeutic regimen
may be timed to enhance the overall effectiveness of the treatment. For example,
chemotherapeutic agents could be administered in standard, well known courses of treatment
followed within a few weeks by the CD23 antagonists of the present invention. Conversely,
cytotoxin associated CD23 antagonists could be administered intravenously followed by
tumor localized extermal beant radiation. In yet other embodiments, the antagonists may be
administered concurrently with one or more selected chemotherapeutic agents in a single
office visit. A skilled artisan (e.g. an experienced oncologist) would be readily be able to
discern effective combined therapeutic regimens without undue experimentation based on
the selected adjunct therapy and the teachings of the instant specification. .

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

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

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

mm>, less than about 1000/mm® or even more preferably less than about 500/ mm’.
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More specifically conjugated or unconjugated CD23 antagonists of the
present invention may be used to effectively treat patientggbaypogs ANCs
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that are conpatible for use with the disclosed CD23 antagonists include
comrer ci al'thgmathaiapeusice “shall teduideie mkan eny bgrapenticiprppourdsaics adrotristaned gens

cueh . FLLSERRLdy SRS BB AE b L RURTGB e
ant i bodi egorhiRftele0Rit theChrbsthCaberdiioh&ompBYboth “traditional” chemotherapeutic agents
| such as small molecules and more recently developed biologics such as antibodies,
cytokines, antisense molecules, ctc. that are used to reduce or retard the growth of malignant
cells. Particularly preferred chemotherapeutic agents that are compatible for use with the
disclosed CD23 antagonists include commercially available antibodies directed to tumor
associated antigens such as Rituxan®, Zevalin", Herceptin®, Lymphocide®, Campath®, etc.
In additional preferred embodiments. antineoplastic antibodies undergoing clinical trials may
be used in combination with CD23 antagonists. For example, IDEC-114 and IDEC-131
(IDEC Pharmaceuticals, San Diego CA) directed to the B7 antigen and CD40L antigen
respectively, may be used with the disclosed antagonists to {reat selected neoplasms. In this
regard Lvm-1 (Peregrin  Phammaceuticals, Tustin CA) and E:biluxm {Imclone
Pharmaceuticals, Cambridge MA) are also compatible with the instant invention. Other

biologic chemotherapeutic agents that are compatible include cytokines such as
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B7 or CD40L is compatible with the instant invention and may be used in combination with
the disclosed antagonists.

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

ranimustine; antibiotics such as aclacinontysins, actinomycin, authramycin, azaserine,

bleomycins, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin,
1
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doxet axel 2’ @rdsiehleiogietiphumas;pagthamcvipdssiae; dagarbsaiie; maRRMERISING HIdLEPHS | ;
gencti t abi ne; -t hi [.ne; apt oourl Nes; , Met.hotr | 2Pk ati nal ogs
R o e L N R R R SR
(VP-16); taks8d, ang. deiclitakeoMCXOLS, BrividlOxwid 19g6idb Ohdoliglys Pristoryi M) 4l bi ne;
navel bi ne; novantrone; teniposide; daunonycin; . o

doxetaxel (Taxotere, Rhone-Poulenc Rorer. Antony, France); chlorambucil; gemcitabine;

6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and
carboplatin; vinblastine; platinum; etoposide (VP-16); ifosfamide; mitomycin C;
mitoxantrone; vincristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin;
aminopterin; xeloda; ibandronate; CPT11; topoisomerase inhibitor RFS 2000;
diﬂuorornethylonﬁﬂﬁne (DMFO); retinoic acid; esperamicins; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of any of the above. Also included in
this definition are anti-hormonal agents that act to regulate or inhibit hormone action on
tumors such as anti-estrogens including for example tamoxifen, raloxifene, aromatase
inhibiting  4(5)-imidazoles, 4-hydroxytamoxifen. trioxifene, keoxifene, LY117018,

onapristone, and toremifene (Fareston); and antiandrogens such as flutamide, nilutamide,
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am nopterin; xeloda; ibandronate; CPT11l; topoisonerase inhibitor RFS 2000;
di fl uoronet hyl om thine (DMFO); retinoic acid;, esperarnicinszg gapesdd abi ne;
and phar ically acceptable salts, acids or derivati f of the
above. Al %%P@ged in this definition are anti-hor mnax’%ig%ﬂ%@lg%at act
to regulate or inhibit hornmone action on tunors such as anti-estrogens

i ncludi ng for exanple tanoxifen, raloxifene, aromatase inhibiting
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onapri stone, and torenifene (Fareston); and antiandrogens such as
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conbi nati on MOPP (mechl et hami ne (nitrogen mustard), vincristine (Oncavin),
pr ocar bazPReNBaINe Y RIEBINEE) (ssvele FR%@C&WP di treging; yaropd Sren gf Laprheing andpes” of
| ynphona . i : r Wy t S Lnyention. In
e S e R e s 5l
and dacar AB¥n@)g., 4driaMiyBin( blebewénpuiablhstine \and dbasbdzire), QiYeRr(bhipranebueihd

predni sone),. CABS (| opusti ne, doxorubicin, bleonycin and, . streptozotacin),
MOPP pl usvipEieatine)ppparizine gudhpredrseselti/abh (logjustisg, doxorhigin. Plsopyseande) or

BCVPP (c L] C p e en b b time, Zi

pr edni soﬁ%ﬁéﬂ %%h@?i%t %#\Igp@gl% &?Hg’ey ég}?n‘l&)}?% @F‘dggmﬁﬂgnggﬁg@ Iﬁlllanﬁadl er.
Mal i gnant vinblystiabp e sSBCVIRPHARRhSGOMe, S c R pRChIlamSleOFvi hiNddtmblAlprdddbagihEand
1774-1788 (Kurt J. |Isselbacher e/ al., eds., 13th ed. 1994) and V. T.

DeVi ta etPragnisqnebepmbingiigns pan besed.e Acedd 8 Frsgdmamandelgs Yo Nadlen ddaigtarfosi ng
and schedul | L JNE { ' -be u o g r a
needed foj%:u"lz pg'r“'é[i gﬁﬁ%’?ﬁ%@en IN%E%?%%%W%F] W %&Ehge@)%&:r{ggﬁo%i sts
as descrisitithicherepin edAIH" t ddongd4) ned VIENBe Vinad:s dr € 993 pfnddhd rfdrbeecdmidext of
the present invention include use of single alkylating agents such as

cycl ophosipersi fee stindare| dosiagtandi schedsling.o niieprathiempies sigpbe wsed apphanged, or

(cycl ophospham d {peristi - Predn| 1e). n icin),
CNePp (35 AF obnisit Mt Bt Raf Pk SH U hiRbion W o UB23 M0 R

CAP- BOP (dgsiXkbed bk pr ocar bazi ne and bl eonycin), m BACOD (CHOP pl us

met hotrexate, bleonycin and | eucovori % Pr oMACE- MOPP ( pr edni sone,

net hot r exat e, Addidenabiegimens dhat pispielibindbg epatext ok thp preperd Iygationeinelydorsen pl us

standard m%)e alffl&M&%ﬁér%’ E@c'ﬁ%e&&&&%@b}?aﬂﬁ&e 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, bleomycin and
leucovorin), ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
ctoposide and leucovorin plus standard MOPP), ProMACE-CytaBOM (prednisone,
doxorubicin, cyclophosphamide, etoposide, cytarabine, bleomycin, vincristine, methotrexate
and leucovorin) and MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
. fixed dose prednisone, bleomyein and leucovorin}. Those skilled in the art will readily be
able to determine standard dosages and scheduling for each of these regimens. CHOP has
also been combined with bleomycin, methotrexate, procarbazine, nitrogen mustard, cytosine
arébinoside and etoposide. Other compatible chemotherapeutic agents include, but are not

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



doxor ubi ci n. cycl ophospham de, etoposide, cytarabine, bleonycin,
vincristine, nmethotrexate and |eucovorin) and MACOP-B (rretjz@ylﬂpz@:;ae
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bl eonyci n VA6 ‘?lg‘lﬁéovorl n). Those skilled in the art will SI“%/O%E“ abl e
to deternine standard dosages and scheduling for each of these regi mens.
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combi nat i BMVPHIG (Ebsfpsild, methatggates sid/ etdposide), oMINEr (aicthyheagp| detfanide,

ol S A G 9 oo W AT

and et opogsfap osidte X ARt 55] %%}ong' gr}uﬂoseﬁ&rx&aéablc%laamﬂ cc;sz@ié@
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may vary by subject or be adm hi stefed accordi ng t is known in
the art. Semohits c&thuhtant iBrantien maﬂva:tyrbgrsub;t:ctaxr maAr!DBmdmopfktasd hesonligitos, i n

GOCDIVAN & ST P THERAPEUTI 1233- 1287
((Joel gﬂéﬁl’v@?‘%ﬁl ‘é"lt_tiF St or e’@“ﬁ’ ruciggél):a e - el ifreep. o'gﬂfﬁﬁf Essive
agent ' asciahlANeL a0l TQEIPHRI%A&&%W BRAILEET R AEURE! BBCmEYRAbaACt O
suppress or he I'mune system of the nmanmal being treated herein.

Thi s woul 6. Hadhader siipsisafiled. 19B6) suppr ess cytokine production,

downregul ate or, suppress self antlg Fexprsgajl on, .or

anti gens. ExanpleErgf SHRROSEBIEEve Agral afeussd dreh fg- @T“iﬂ"t g’eg’(lj’bgﬁc fut%ed
pyrim di n&&,s&ﬁ&@ tﬁéégt [ePLyppis 0r4§r9 ﬁg7$m1mesr¥§h§cé1(%ﬁy naemﬂéi aem &

i ncor porated herein by reference), azat ni opri cycl ophospham
br onocr yphdreia; Thianaadd inclialessnhaancgd that sgipdsh gatekifpipratuchers kb»mttgumel(br

AR AT FENTEN TN R

such as gl URAC MR8 LA BLEBstitfed pyriBidRfR SO, Pat. No. 4,665,077, the disclosure
of which is incorporated herein by reference), azathioprine; cyclophosphamide;
bromocryptine; danazol; dapsone: glutaraldehyde (which masks the MHC antigens, as
described in U.S. Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cyclosporin A; steroids such as glucocorticosteroids, eg, prednisone,
methylprednisolone, and dexamethasone; cytokine or cytokine receptor antagonists including
anti-interferon antibodies, anti-tamor necrosis factor-o antibodies, anti-tumor necrosis
factor-p antibodies, anti-interleukin-2 antibodies and anti-IL-2 receptor antibodies;
anti-LFA-1 antibodies, including anti-CD] la and anti-CDI8 antibodies; anti-L3T4
antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or
anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain (WO
00/08187 published 7/26/90), strepiolanase; TGF-B; streptodornase; RNA or DNA from the
host; FK506; RS-61443; deoxyépergualin; rapamycin; T-cell receptor {Cohen ef ¢l., U.S. Pat.
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met hyl pr edni sol one, and dexamnet hasone; cytoki ne or cytokine receptor
antagoni sts including anti-interferon antibodies, anti-tungJogcoosi s
factor-a Q@%hﬁ@ﬂkes, anti-tunor necrosis factor-(3 antibaqdjes,
anti-interleu ¥4 antibodi es and anti-IL-2 receptor ant i B&d{&§2/02620
anti-LFA-1 antibodies, including anti-CD] |a and anti-CD18 anti bodi es;
anti-L3T4 antibodies; heterologous anti-|ynphocyte globulin; pan-T

ant i bodi eso. Br1eh.go BbiceB RbdeploPRa@hent O e CLUA/ICRRRAN DD DD 32 (B HDIVE
pepti de contai ning a LFA-3 binding domain (WD 90/08187 published 7/26/90).

st r ept ol aR84&2947dmevay, danept Storfed (198 and WRAYH/PbKE3h:hend Kol rereBo6;

RS- 61443; _deox > Wk LN, T-cell receptor (Cohen el al.. U S
Pat. 35 ﬂggtﬁoﬁeére%ggm%%‘%‘/a%még PCT/ US02/ 02620 No. 5, 1.14,721); T-cell
recept or fragnamne et Eyigoxiet agedt” ,as L@ MERIn 2Fdrs 14 30 subddndel RQL Jihi@ or

90/ 11294, Ianemaéi‘hbpure 341: 482 (1989); and WO 91/01133);, and T cel
recept or PraveRBdl BmciigpoBad!simdior sawses destmretiopofl cafise The temt isyintsndsd to
agent" as.used herein refers a.substance that. |nhibits or revents the
Foncti on: SR PEOGs gL B8 BrRRARRR Bt oy Bl ol SiE ol RIS elec
to i ncl udsissastieanmhdiealy fOVORRMs of basidial) SR Plant oa@@hil DrigRDer frmhdhts such
as-small nolecule toxins or enzymatically active toxins of bacterial,
fungal , ptkofor animal origin, or fragments thereof. The term "cytoki ne"

is a generic teymfore. ehns rele By one. cell. ul ati on ich act
on anot her celﬁﬂggﬁﬁhfgﬁ% e|JT3%§%§%§§%&?%ﬁ”%%gﬁﬁ?%%gggﬁ§ﬂ8ﬁa$99@gﬂﬁég are
| ynphoki negichMadiodd Rasthebdll s aateictMila n@iayRe PEX M BOBBAGS cytbkiakddrd
anong the cytokines are growth hornone such as human growt h hornone,

N- net hi on{simphgiviaes. gmenplinesh andomeditienall podipepiedeg houmanemolnebiied paengt ithe oi d

hor none; Qoxine: | lin: preinsulin; - relaxin; orel axi.n: gl ycoprotein
nor mones SOSHRELE breh I Polrline R o arontif e RESERARSH RGP g
hor mone ( Réihoncadid HowliRi ghbvéthHdrieicTRaGthytdill hol@Pe! thorodineinkulina GEdMisulin;
fibroblast growmh factor; prolactin; placental |actogen; tunor necrosis

factor-a akakin;Pprorefaxin; eglycopriteihi iormpmey Swbssafelisle smuleting hormone (FSH),
gonadot r ogi. n-.assocj at e eptide..inhibin; .activin; 1scul ar endot.hel i al
orowt b 1 BvEHE SRELGEE RoReRi AL Pa R o ool (MG ¢ RRE ISR, Lo,
as NG-- 13ﬁbfb'b?a[srte ot AMbN A8y ; plécfeﬁt'aﬁfl&]'cidgeﬂgu%&“ﬁédﬂrd(sﬁfﬁ%ﬁa( dsdsp, such

as TG~-a and -(3; insulin-Tike growth factor-1 an [l1; erythropoietin
(EPO ; ostellemaibiohibitgf absene: méust egohedatropinsassérizied ipaptelef entobin( @ctiyin;

o) 00kl BBV, AL, et on s LSSFRlo SUER. B o
gr anul ocyLehGeINGF-13; platelet-growth factor; transforming growth factors (TGFs) such as TGF-at
 and TGF-B; insulin-like growth factor-1 and -II; erythropoietin (EPQ); osteoinductive factors;
interferons such as interferon-a, -B. and ~y; colony stimulating factors (CSFs) such as
macrophage-CSF (M-CSF); granulocytemacrophage-CSF (GM-CSF); and granulocyte-CSF
(G-CSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g. IL-4, IL-5, IL-6, {L-7, IL-8, 11.-9,
IL-11, 1L~12, 1L-15; a tumor necrosis factor such as TNF-a or TNF-f; and other polypeptide
factors including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins
from natural sources or from recombinant cell culture and biologically active equivalents of

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

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



(GCSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g. IL-4, 11 -5,
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such asTNF-a or TNF-(3; and other polypeptide factors including LIF and
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cytotoxic f (,i“rug Exanpl es of cytotoxic drugs that can be derivati zed

into a pclmhnm@erﬁmlm fpentsuescribed giive. | nvention include, but are not limted
to, those che her apeuti c agents, descri bed. above. 1 pos " 1.s.a smal |
vesicl e corrposggtllfpf)s‘?} §ii8ast §§1CJSf°°mpB?egs‘% VBRSNS ‘Hllﬂ’g‘% %pgthu% .
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di scl osed el n and, optionally, ermt herapeutl c agent) to a manmal .
The conpoheaninsandf opmmallj |q:)olsmn:¢heaawunoamnl tp eamasmyped The @nbiohayepf the

formation, simlar to the |lip arra}Sa nt of bJO|O menbrane,[s]c
previ ous| {IPRfoBtE 6% BIMPRE a&"ﬁ?%’ dhrdleyes ‘i”}?é'o‘frrs %?‘F\/@Hfl pgpneement o

i mmunor eaBMO}F al {.n@?.% s or reconbi nants thereof may be admi nistered in a
phar maceut (iy effective anount for the in vivo treatnent of nmamal i an
mal i gnanci es. KAa piriiisusiyediacudsedi thewartdgobmsts cfghe prset enlvdnham |mmlr@r®cﬂl‘@s ed

antagonists will be fornulated sp as to facilit tea nistra
pr onot e REmE §7 Greopthunsais; g0k gu; be rﬁ;@wm Ty et

conposi ti 9a8udt™or the in vivo treatment of mammalian maixgnancws. 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,
sterilc carrier such as physiclogical saline, non-toxic buffers, preservatives and the like. For
the purposes of the instant application, a pharmaceutically effective amount of the CD23
antagonist, immunoreactive fragment or recombinant thereof, shall be held to mean an
amount sufficient to achieve effective binding with the CD23 antigen on neoplastic cells and
provide for an increase in the death of those cells. Of course, the pharmaceutical
compositions of the present invention may be administered in single or multiple doses to
provide for a pharmaceutically effective amount of the CD23 antagonist.

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

reducing tumor size, inhibiting tumor growth and/or prolonging the survival time of tumor-
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accordance with the present invention conprise a pharmaceutically

acceptabl e, non-toxic, sterile carrier such as physiol ogi c2d Japboose,

non-t oxi ca%:,lﬁ%%‘?g preservatives and the like. For the purposes of the
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per kil ogram pady wei ght, per da | n keepi wi th the scope of. the. present
i 5ol osure, B Srvp g ot B Siap B the Mpsh ot R SRAR R ¢ s
human or RLPRE ARifEkrelNo ACKRHHPHCEIWY dlimbiNg RESHSIRNLIIP R fofRIch@sifedof
treatnment in an anount sufficient to produce such effect to a therapeutic

or prophipkteds of Hegmsat inThie agnteigoniicgen tofpreduse isnghe affead o @athergpeutic or
adm ni stered, t,o such human r ot her...ani mal. in _a,conventional dosage form
or epar ed ByPRORBICACAI<: H0C antagg e & iinysitionat bk AR PEH T ieB IERe onal
phar maceugd stRdr a0 68 Bl tieAdl ldoSdpe FornfiplepABd bRE&ABRMIRAhE Bntagonist of the

“invention with a conventional pbharmaceutically acceptable carrier or diluent according to

known techniques. It will be recognized by one of skill in the art that the form and

character of the pharmaceutically acceptable carrier or diluent is dictated by the amount of

active ingredient with which it is to be combined, the route of administration and other

wel-known variables. Those skilled in the art will further appreciate that a cocktail

 comprising one or more species of antagonists according to the present invention may
prove to be particularly effective,

_ Methods of preparing and administering the CD23 antagonist are well known to or

- readily determined by those skilled in the art. The route of administration of the antagonist

of the invention may be oral, parenteral, by inhalation or topical. The term parenteral as

used herein includes intravenous, intraarterial, intraperitoneal, intramuscular,

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




known t echni ques. It will be recognized by one of skill in the art that the
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additives may also be present such as for example, antimicrobials, antioxidants, chelating
agents, and inert gases and the like.

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

glycol, and the like), and suitable mixtures thereof. The proper fluidity can be maintained,
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complexes); and/or non-ionic surfactants such as TWEENTM, PLURONICSTM or
polyethylene glycol (PEG).

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

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

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

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

Prevention of the action of microorganisms can further be achieved by various
antibacterial and antifungal agents, for example, parabens, chiorobutanol, phenol. ascorbic
acid, thimerosal and the like. In many cases, it will be preferable to include isotonic agents,
for example, sugars, polyalcohols, such as mannitol, sorbitol, or sodium chloride in the
composition. Prolonged absorption of the injectable compositions can be brought about by
including in the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin.

In any case,.sterile injectable solutions can be prepared by incorporating an active
compound (e.g., an antagonist by itself or in combination with other active agents) in the

required amount in an appropriate solvent with one or a combination of ingredients
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reference. Such, article ojI ) ) . )
compositions are use 11 or treating a subject suffering from. or predisposed to, cancer,

malignancy or neoplastic disorders (e.g. chronic lymphocytic leukemia). The term “package
insert” is used 1o refer to instructions customarily included in commercial packages of
therapeutic products, that contain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic
products. The article of manufacture may further comprise a second container comprising a
pharmaceutically acceptable buffer, such as bacteriostatic water for injection (BWFI),
phosphate-buffered saline, Ringer’s solution and dextrose solution. It may further include
other materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, and syringes.

As discussed in detail above, the present invention provides compounds,
compositions, kits and methods for the treatment of neoplastic disorders in 2 mammalian
subject in need of treatment thereof. Preferably, the subject is a human. While the instant

invention is particularly effective in the treatment CD23" hematalogic malignancies

42




manuf acture wi Il preferably have | abels or package inserts indicating that
the associated conpositions are useful for treating a subjgetuigadbézri ng

from or i sed to, cancer, malignancy or neoplastic disorders (e.g.
chronic | S&r{gﬁ%@r@%“c | eukemi a). The term "package insert” PCINGROERORY v ef er

to instructions customarily included in commercial packages of therapeutic
products, that contain information about the indications, usage, dosage,

admi ni st r gfe| Qe GRHi¢ BipRLEAE 1QREMANSHE Asc R UL RQAGE frittHods f-n‘aﬁbb'ﬁ&dOf _
such therapeuti'c products.” The article of manufacture may further conprise

a second toimtaiane CLP3pedpasmy. dn thih saspest thet CO2Y | neoplestspdishiies (Bt tancerssuch

as bacterio taf.i c water for inj ec[t(Lon EB\N@{) . hos]{)hatle- buf f ered sal | ne,
Ringer's Telemnais 'H@S<?9‘BF§§B§BF_ R A 1\ V= T RV

mat eri al s 4eabmadla8 WP anGQBHESC hdhatabgic UstlipmhaBdRRINN ks IyriysHoues Nghgot her
buffers, diluents. filters, needles, and syringes. As discussed in detail

above, t hiupereenihe diselnsddanventiow nag e cssrbloumashylaciealy s itharapastically trsatand
met hods for the treatnent. of | astic _di,sorders, in | ian subject
" heed oftht PESRIASEn comRarag (COEF BnRhis panghans Wiees B JhE HeHk oW o ne
instant  kanegmbid @émslb?_ﬂ&%&%@hnls@rmmgf (b€ thaPmbi Be tréfal iEl0de, Gl3d not

hemat al ogi ¢ nal i gnanci es 2 29 July 2005 WO 02/060484 PCT/ US02/ 02620

i ncl udi nglimitedribc prostgstoeslon,cshimukesaita ovarne, ding |apd eprngrvaiag onins Peelerrmyl

nmet hods may, be used to treat a » pl asns. .| hi s .respect .t he
CD23+ neo B%‘f‘?’emai‘%PI&%O*‘(SZF@%Y%C%D@ %reg}:ﬁarenﬁqr;ﬁ%%fﬁ'eiﬁ%esﬁm@ﬁég%S 9 se
sol i d t uUNpLene WeltnAsn TBH2BENRRd # rOIBRapcRAY GAEHRa, NS nedfisRo(mpIas Wwel |
as nyeloid or hematol ogi'c malignancies such as | ynphomas and | eukeni as.

The di scl bgrahgiablasteniosn menngienass eod teergbrad phaplasigsess ampstogionth emglsoompcal | y
treat any nepopl asm conprising CD23 aniigeni c marker t allo for,the
{ar get | noUHOMS Il JORr Jb o QRPRnEy  PHLOGTY SEBATe: . ERSIOAUTER | URSREEMs ¢ hat
may be trgali@didmhliRornlRY teiBiGoddRbmal leThdektdnt, p%ﬂi[}zﬁ&%ﬂrﬁadeﬁ&ia%oﬁéﬂ
breast, ovarian, |lung and pancieatic. In preferre eibodi ments the

ant agoni sthemagryp® ilngetimmap ot sreal calidneg gracineroal Wil be aprecasied thotippsopoiatet he
instant invention may be us t reat Kaposi's sgrc , ~CNS neopl,asns
(Capi 11 ar SHogRI GRS LieaSrBRAdor ok i DRSSt GBRBF A7 Foeolad BEgfEms

Mast 0Cyt OfRhoTRhaROBerimBfatidh Msdd Rdins@ndiidcRR@e. Sarconas,
r habdonmyosar coma, glioblastoma (preferably glioblastoma nultiforne),

| ei onyosar comaForpirpesobdtadardivationy@ahmal’yefesso ajemomalk dissidind apd marrhaalovar vy,
Wilms tunpr.or small, cell | carcinoma. It will be appreciated. that
appr opr | alSluding BLRYSlogests ddagL el 1 oprPens o BEPLYEHIhSInE of
the for gohdieesN&RRLERTR1c. Preferably, the mammat 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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| ymhopl asmacyt oi d | ynphonma (LPL mant| e cell |ynphoma (I\/CL), follicular
| ynphoma Bk)it’s,dioflicuke piredoganandly|laigy replioieticpr.QirpdonBoarniktlytsmad! le%@ni_k (BL),

vy phoadio AR SRH Poltotisst B Fse rllRARRmer o CHGE0.& p
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smal |, non-cl eaved Bur ki te and non- Burkitt's, follicular, predom nantly
Iarge cel 2145f(BeVita el als ¢ dqarSecﬁdni‘}?&ht It ghadib¢ cledrdathose efeskill in the art that these

lymphomas will often have different names due to changing systems of classification, and
that paticnts having lymphomas classified under different names may also benefit from the
combined therapeutic regimens of the present invention. In addition to the aforementioned
neoplastic disorders, it will be appreciated that the disclosed invention may advantageously
be used to treat additional malignancies expressing the CD23 antigen.

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

Several antibodies were used to conduct the experiments set forth in the Examples
below. As previously indicated, IDEC-152 (pSE8) 1s a Primatized® anti-human CD23 MAb
that contains human ganima 1 heavy chain (Lot # ZC152-02) and Rituxan® (rituximab) is an
anti-human CD20 specific mouse-human gamma 1 chimeric antibody (Lot E9107Al;
Lot D9097AT). Othfar antibodies used include the murine anti-human CD23 MADb labeled
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and follicular. mxed small cleaved and | arge cell |ynphomas. See, Gai dono
et al., " Lyrrphomas I N CANCER: PRI NCI PLES & PRACTI CE OF O @M{8005 VoI
2:2131 - 2 DeVita et al. , eds., 5th ed. 1997). It should be clear

t hose of ‘P‘{O M¥the art that these |ynphomas will of t ek CRAFE2OR68% o ent
nanes due to changing systens of classification, and that patients having
| ynmphonas cl assified under different nanes may al so benefit fromthe
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af orenmentioned " neopl astic disorders, it reC| ated that the
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exanpl es, ¢qak8l. however, dermnstratlve of preferred nethods of practicing
the present invention and are not Iimting of the scope of the invention or
the «clains appended hereto. Several antibodies were used to conduct the

experinments set forth in the Exanpl bel pw. As previously indicated,
| DEC- 152 (p5E8) is a Prinmatizee anti=f CD23 MAb that contains human

gama | heavy chain (fQbrelsi6htIRPR)BMipRmsups-CLUKLNED) s an
anti-human CD20 specific nouse-human ganma 1 chineric anti body (Lot

E9107A1; Lot DB0eTMEsionCohe?DZntin brsserels Iympwmian c¢ili dives heasvdetem@inethty- human

CD23 MAb | abeled 44 29 Jul 00 02/ 060484 26 with PE
(Cat # 33’@‘1"5%‘(‘0’@19‘@ P%H‘?ﬁ a%éa D 86'88558&)W%Sn“ﬁapégi’ﬁffﬁ‘{‘i@é'&“%{ﬂ%human
CD4 MAD Glagh.cdppyM PJ@-]JBHIE&”W R BidRcEhQE, WRERG1 561 5KY- 2 el Widtehuman
anti body specific to RSV fusion protein was used as an isotype (igQd)
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-CLL cel h h X
et or m ncdREOSTEE GHEGR BBl A91-CIBEr b A Bl BBAL ovplhal o O e
eval uat e@l&YesEé&%M{eﬂﬂgi bY thtiS ipiOiab i |calitrgion” beddd Ne)aatiBRik) boﬂié tBlive

Bi osci ences The relative fluorescence | nt ensity (RFl) of
ant i body dxpmsimagoﬂﬁszidefhedfahuk&eﬂ dinlﬂc(We)r’egRF}hﬁ‘ﬂMW ddllaor escence
intensity of anti-CD23-PE ant] bod)f bi nding to cells to that of t nmean

f1 uor escence |¢P%‘?Ts*’-}"f’y3’()‘?"&rﬁ°ém§é3 pioay el uss £3K8h Yaddaudi.Gaiht aB?’qSt e).

The 1 el atjdeEXPCARPLAR linfkPR UATIGE Ao ATIFE MR e RpRnFfdaol the

medulm (Irvine Scientific, Santa Ana, CA) supplemented with 10% heat inactivated FBS
{Hyclone), 2 mM I-glutamine, 100 units/m} of penicillin, and 100 ug/ml of streptomycin.
The SKW cell line is Epstein-Barr virus (EBV) positive and can be induced to secrete IgM
(SKW 6.4, ATCC). The SB cell line originated from a patient with acute lymphoblastic
leukemia and is positive for EBY (CCL-120, ATCC). The Daudi cell line was isolated from
a patient with Burkitt’s lymphoma (CCL-213, ATCC). The Raji and Ramos cell lines was
also isolated from Burkiti’s lymphoma patients (CCL-86, CRL-1596, ATCC). The DHL-4
~ was isolated from a patient diagnosed with diffuse histiocytic lymphoma (Epstein et al,,
Cancer. 1978, 42:2379). |
Of those tested, 3 out 6 cell lines exhibited CD23 expression. As shown immediately
below in Table 1, CD23 expression in SKW and SB cells was roughly comparable, whereas
Raji cells showed only a marginal level of antigen expression equivalent to 10% of the
CD23 levels expressed in SKW cells.
In addition to determining the levels of CD23 expression, the same cell lines were

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




CD20- and B7-expressing B-lynphoma cell lines (SKW SB, Daudi, Raji, Ranps
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cell lines were assayed to establish their |evel susceptibility to
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affinity purified
The results are presented in Table | immediately below.

Table 1
Inductien of Apoptosis in CD23" B lymphoma Cell Lines
Cell Line | Origin Relative Expression of |  Apoptosis
_ CD23

SKW Burkitt’s lymphoma 100 61

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

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

apoptosis. Accordingly, the instant example provides for the identification of selected cell
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conj ugat ed pol yclonal rabbit anti-caspase-3 antibody (Pharm ngen Cat. #
67345) and 50 pt of Cytoperm were added. Cells were mcubaggdu[g@og@e in
the dark for 30 min. After incubation cells were washed once and
resuspend &P PHI®R oper m wash. Flow cytometry data was acdGIfEN28i2¢ACScan
and anal yzed using WnList software from Verity Softvvare House. The
results are presented in Table | imediately bel ow Table 1. Induction of
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Daudi Burkitt's Lynphoma O O Raji Burkitt's Lynphona 10 O Ranpbs Burkitt's
Lynphoma 0 O The results set forth above show that those cell |ines :
expressing high levels of CD23 w ! lgupeaego programmed cel |l death upon
exposure to cross-linked antibodies to 23. Conversely, cells that do not
express CD23 at high |evels déxpressiamdB23an @itle‘wﬂsve apopt osi s.
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SKW cells and SB cells). Exanple 2 Expression 23 in CLL cells In order
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this respect, the expression of CD20 and det er mi ned on gat ed
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e ST TN e e R T -
and CD23 fmﬂ)&g%@s '

In all patients, the expression of both CD20 and CD23 antigen was detected in

CD19"B cells as shown immediately below in Table 2. Patients expressing high CD20

levels expressed varying degrees of CD23 antigen in their CLL samples. The levels were

determined by the percentage CD19" cells and mean fluorescence intensity (MFI). However,

even in patients expressing low levels of CD20 the measured values show that relatively high

levels of CD23 may be expressed. These findings indicate that the CD23 antigen may prove

to be an extremely attractive target for therapeutically relevant antibodies such as those

disciosed in the instant invention.
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respectively. In all patients, the expression of both CD20 and CD23 anti gen

was detected in
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ressi ng hi gh CD20
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t herapeutically rel evant antibodi es JabkZs those
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di scl osed in the instant

0 high 1 92 79
, 313 88 89 86 7
81 88 13 311 94

44188 21 84 83 45 43

invention. 47 29 July ,200 02/ 484 P U 02 Tabl e 2 Expression
of CD23 and moEFHr%ﬁlﬁE?EQ%\?@"ﬁr‘gﬁ?ﬁ"ﬁB‘@{réagi'“mgg‘roﬂ*é’ﬂﬁe‘&ﬁzo COP3 Case
# ExprespipflidakPrepsnon VFT Yo Posi{yps3MHT %ositive
76 5] 2 6&,%#45 47 3 385 82 113 7Y 4 241 92 189 87 °§
375 89 743-8 O| Refeson97 48 11 64PESPreFRoivl 12 109 96
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CD20 high

1 92 79 76 51

2 67 79 45 47

3 385 82 P13 77

4 241 92 189 87

5 313 88 89 86

7 375 89 743 91

9 235 76 97 48

11 649 92 73 71

12 109 96 81 88

13 311 94 403 95

14 151 92 76 58

15 667 71 777 81

19 148 93 154 88

21 34 83 45 43

23 122 69 164 72

CD20 low

6 52 35 838 76

- 8 129 26 157 32

i0 il6 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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CD20 low 6 52 35 88 76 8 129 26 157 32 10 116 53 327 83 16 198 25 181 31
17 125 34 199 24 18 66 54 96 91 20 48 63 128 79 22 138 629 Jdp2866 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 107084848429 30 109 43 356 57 31 105 36 292 46 PEFUSERERY 2005
WD 02/ 060484 PCT/ US02/ 02620 Exanple 3 Binding of |DEC 152 to CD23+ cells
To further denonstrate the advantages of the present invention, the binding
activity of IDEC 152 to CD23 on SKWiLymahpna cells was determ ned by
flowcytonetry as set forth in the previous exanples. As indicated above,
SKWcells may be used to ermdnhgodlDEl(]—l;ﬁZdal(IlyZ& agieBlvant nodel for CD23'

mal i gnanci es including CLL. Th sults t he ass set forth.in
Fgure 1. whi cHO SHHONEE CeertpEcic pvablagh AP eRt IRERISHndhe BReihg B s
cells in g gonEess &@tm@ SEHR MR pHLAR LR wasT B&ehiRel Bgfﬁ%mnw 'a§set
measur ed usi ng nean | uor escence |nten5|ty and shows that the ells

bi nd subsfoathtin ahd yrehuoghexanh}dxml As ofdicatetliabo@DIB Vi reellbody ds userhie mnvlde @DZO
anti bodi es. .Thi s .indicates_.t .in.certain cell es. and rs

. oxhi BRI R BROEob ey SR Defdine b kenbB 3t BB A
expect ed, axb%&tfbﬁ@}?um &quwﬁf%ﬂ%ﬁd%s tﬁ@&ﬁegi‘ﬁglﬁl K\/\/gl JTREISMPMA 1DIPREC1 47 B ISV
(CE9.1, directed to ) not bind to S This Exanple, and the

cor r esponchllngn resmbéndraten depﬂnﬂemt ifashieing UFhe Winding activity is measured using mean

fluorescence intensity and shows that the SKW cells bind substantially higher levels of anti-
CD23 antibodies than anti-CD20 antibodies. This indicates that, in certain cell lines and
tamors, CD23 may exhibit a higher epitope density than other markers such as CD20. As
expected. isotype-matched control antibody of irrelevant specificity (CE9.1, directed to CD4)
did not bind to SKW. This Example, and the corresponding results set forth in Figure 1,
confirm the desirability of using CD23 as a target for therapeutic antibodies in the treatment

~ of selected ncoplasms.

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

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

Rituximab (Lot E9107A1) or IDEC-152 (Lot ZC 152-02) were used as test
antibodies.  I[sotype (1gGy) matched CE9.1 (Lot M2CD4156) anti.body of imrelevant
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confirmthe desirability of using CD23 as a target for therapeutic

antibodies in the treatnent of sel ected neoplasns. Exanpl engu{pﬁﬁ‘QQSZ

medi ates ADCC activity in CD23+ cells The ability of IDEC-52 to nediate
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mat ched CE9, Lot ant| | ev
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vere pl at goeifahf idBt ns%g 8L O A %ieﬁﬁﬁﬁéd’ bj} Qu Eﬂnmlaoéd-uﬁfé} tamﬁyl tTHee
pl ate. The effector cells were harvested once with conplete

medi um  acydotaxiidiselwas exdprossddd6 tbepdrseniage ﬂzﬂﬂaeblﬁvdu'%mdpehcummas fodloest ai n a
50:1 effector to target ratio. The following control wells were al so
included in triplicate: target cell incubated wth 100 (err)l conplete
medi um to determ nes s 3| i ncubated with 100
(err)l 0.5% Tritaqn. l)i(ﬂll}a%%a?)glk%trr% ?egr %8%5}%})%%)@{5&%%% er mk mgd maxi num

rel ease. The cul t uMadimam ""Cribkhed- fpontadecs (s releas87C and 5% CO2 and t he
"Cr breleased in the culture supernatant due to cell lysis was determ ned
by a ganma counter (1 SODATA). The - cytotoxicity was expressed as the
percentage of specific lysis and calculated as follows: 5 ' C rel ease of
test sanples - spontaneous 5 ' O release 1- x100 WMaximum"Cr rel ease -
spont aneous Cr Figatcehsiovs theltasull of idwassiend e parGtulardy the 2E3CY astidtynof e

articularly the ADCC activit f
P I%/C 152 and Rituxan on CDXO*?CDZB" SKW cells. Both IDEC-152 and Rituxan showed

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

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

Example 5
IDEC-152 synergizes with Rituxan te mediate ADCC activity

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

(0.625 pg/ml & 2.5 pg/ml) either by itself or in combination with varying concentrations of



| DEC- 152 and Ri tuxan on CD20F CD23+ SKWcells. Both | DEC- 152 and Ri tuxan
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hi gh concentrations o or Rituxan. This Exanple
graphically illustrates the ability of the present invention to
dramatically enhance the effectiveness of proven chenotherapeutic agents
such as Rituxan. Exanple 6 |DEC 152 Examme8 apoptosis in CD23+ tunor cells

Having shown that the jieeq8s ol dMerhbdlodiBh EB2¥Sfitldi ucfil f ectivel y medi ate

Having shown that the present invention may be used to effectively mediate ADCC
activity and lyse tumor cells, anti-CID23 antibodies were examined to determine to what
extent they could be used to induce apoptosis in malignant cells. In this regard, Table 3
immediately below, shows apoptosis measured by a caspase-3 activation assay substantially
as set forth in Example 1. Percent apoptosis was documented at 4 and 24 hours using mean

fluorescent intensity in log scale (MFI).

Table 3

Caspase-3 activation by IDEC-152 (pSES8) in SKW cells

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

SKW cells
Cells only 4.00(2.16) 4.73 (12.73)
Cells +IDEC-152 (pSE8) - 3.80(15.65) 3.65(11.17)
Cells + IDEC-152 (p5E8) + anti-hu.IgG.F(ab’), 80.26 (18.85) | 60.51 (20.45)
Cells + Rituxan (C2B8) 4.12(11.32) 4.08 (20.57)

Cells + Rituxan (C2B8) + anti-hu.lgG.F(ab’), 78.50 (24.10) | 66.49 (25.0)
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activity and lyre tunor cells, anti-CD23 anti bodies were examned to
determ ne to what extent they coul d be used to induce apoppgsuagjzoms

mal i gnant _cells. In this regard, Table 3 imediately bel ow shows

apopt osi s WRYWPHA by a caspase-3 activation assay substaRCHAIN/0262Y set
forth in Exanple 1. Percent apoptosis was docunented at 4 and 24 hours
using nmean fluorescent intensity in log scale (MFl). Table 3 Caspase-3
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anti bodi es of the present invention enhances their ability to induce
apoptosis in tunor cells. One mechanismfor inducing apoptosis in

Example 7

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

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

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

Briefly, SKW cells at 1x10° cells/ml density in culture media (RPMI-2% FCS) were
incubated with 10pg/m] of IDEC-152 (pSES) or Rituxan (C2B8) antibodies at 4°C in cell
culture tubes. After 1 hour of incubation, the unbound antibody in the media was removed
by centrifugation. The cells resuspended in growth media in appropriate volumes and added
into 24 well tissuc culture plates (2x106 cells/well) seeded overnight with human Fc receptor
(FcyRI) expressing CHO cells (1x10%) and incubated in 5%CO, at 37°C. Following
incubation at different time points, cells were harvested and analyzed for apoptosis by
{loweytometry based Tunel assay (BD Pharmingen, Cat # 6536 KK). It will be appreciated
that the Tunel assay measures DNA {ragmentation, an event that occurs during the late stages
of apoptotic death. Flowcytometric analysis was performed on Becton-Dickinson FACScan
using a FACScan Research Software package and the final data analysis was performed

using the WinList Software package (Variety Software House). Percentage of cells positive
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vivo could be nediated via the Fe receptors on various effector cells.
Accordingly, in this Exanple cells expressing Fc receptors2ggig2088d to
cross-link IDEC- 152 and enhance the induction of apoptosis in vitro.
Briefly. S&QP7WP3 at 1x106 cells/m density in cul ture nBGTASPHE - 206
FCS) were incubated wth 10g/m of |DEC 152 (p5E8) or Rituxan (C2B8)
antibodies at 4Cin cell culture tubes. After | hour of incubation, the
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measures DNA fragnentation, an event that occurs during the |ate stages of
apoptotic death. Flowytonetric analysis was performed on Becton-D ckinson
FACScan using a FACScan Research Software package and the final data
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to apoptpsis Antibody %
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in Table| 4. Table )

6A o0 tosis |D0EC 152 (p5E8) 31 Rituxan ((¢2B8)
56. 07 RE2_36 88 I\Hﬂéﬂﬁpﬁﬁﬁiy 6_06 Thd results pres d_above indidate
that cross-] inking of [DEC- 152 and Rituxan via FcyR triggered SKWcells
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in vivo.

naturally occurring receptors on the surface of various effector cells can lead to antibody

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

Example 8

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

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

induce apoptosis in CD23" tumor cells. More specifically. Fig. 4A shows that increasing
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further

Exarrpl e 8 induction of apoptosis by IDEC-152 and Rituxan in CD23 cells The

ability of I DEC-] 52 to induce apoptosis in CD23+ malignant 28J6i¢kbss was
8 in vitro using SKW I ynphoma cells. Apoptosis was detected by

a caspase‘@ Y84 supstantially as set forth in Exanpl e FCTAGOZAH2L

Exanmpl e, SKWcells at 0.5x106 cells/m density in culture media (RPM -2%

FBS) were incubated with increasing doses of IDEC 152 or Rituxan
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speci fi calS! aqt%n@ § ahichfh dns BIVTOP 4R peRe tosemagaly {mor sei ironi pasienb 0484
PCT/ US02/ §2R28 thq@rcentrations of cross-1inked I DEC-152 result in increased
apoptosis in SKWcells. At concentrations of 5 g/nL of |DEC 152 and

hi gher, approxinmately 60% of the cells undervvent apoptosis during the

i ncubation period. Simlarly, Fig. serv to illustrate that
cross-1inking antibodies to both CD 23 can substantially increase

the rate of apog 'l%z'ugkﬂgtﬁ t';/)@lstlﬁj zseﬁélissat dTﬁ@n%ﬁtﬁﬁnE?:loH{tQV' de further

evi dence for a nove whi ch the 1 nstant I nvention can serve to
el i m nat e t unoifodetthes eiucuimleamp@lhmem assomat&éedt}t the pessént ifveatmh ¢heOproPees 152

i nduced ap tosis in CD23 (fel at ldiff. rent_ time points To further
el uci dat e® LSISSIAS PARS8EE: ielgat d8EROMBvent i on the progress of

apopt osi s was [ n i f i Yilt ﬁ@/ s at
1x10" cells/m ggeng(iegs 1tn1§mcgggém %Iﬁ%{} éP%/Fﬁlz}g%lé%dg (\l}gyel 24 ncubated w th
10 g/ m ofncpbdt&l ithHG- iBRP pf piL&]ZBEC( Fi2) ox 8B 8 dRitivkmyl amhodies 404?(?1 ircedll
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in approp x%nfﬁtlf?lﬂ%t ! TPRe @ﬂg wad 96 aﬁd%héh %4g1W$\Jlﬂ njfe'dﬁisﬁ{eap%wpilh‘{eevo@mﬁéseénd 2x10°

cel I s/ wel and” W thout the It
added into 24 well tissue culture plates (2x10° cells/well) with and without the addition of

goat anti-human IgG specific secondary antibody (50pg/ml) to provide cross-linking.
Following incubation at different time points. cells were harvested and analyzed for
apoptosis by flowcytometry based Tunel assay described in Example 7. The resuits of this
assay are graphically illustrated in Fig. 5.

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

secondary antibody or the secondary antibody alone.
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goat anti-hunman |gG specific secondary antibody (50g/nl) to provide
cross-linking. Follow ng incubation at different tine poi njgg.msngd)fs wer e
har vest ed yzed for apoptosis by flowytonmetry based Tine]. assay
descri bed“@@g‘%ﬁl e 7. The results of this assay are grgﬁﬂmégﬂ’qz%
illustrated in Fig. 5. As with the earlier Exanples set forth herein, Fig.
5 shows that the cross-linking of p5E8 (IDEC- 152) and Rituxan with a
secondary anti-lg "y-specific antibody substantially enhanced apoptosis of
CD23" SKWcells. Interestingly, while the extent of apoptosis appears to
drop off over time, it remains signEfamphetldfor a period of two full days.
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after cross-linking with goat F(ab')2 anti-human |gG (GaHI g).” "Specifically
Fig. 6A stffeas. (ThatxpcbEGnESR: shndzuoeﬁlgjseﬁmmuirﬁm&%mh@b%O% apoptosis at |evels

of approxi mately 1 r m. whi Ri.t ux ess ac I Vi ty
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concentration of |DEC 152 (0.1g/ m ances apoptotic activity above

ei t her ofSgehidicalhyt Flgoﬁjﬂh eﬂmwsrthht\}DH(Ea] Fyindueps Edﬂu@nrﬁi@%’pw 50% hp;)pmm 2 ie(ynls of

Ri tuxan to. | DEC; 15
of approximately p.clmi while Rituxan exhibits somewhat less activity. In addition to the

activity of the individual antibodies, Fig. 6B shows that the addition of increasing amounts of
Rituxan to a fixed concentration of IDEC-152 (0.1ug/ml) enhances apoptotic activity above
either of the antibodies individually. In this respect, the addition of Rituxan to IDEC-152 at
concentrations of 10ug/ml provides apoptotic rates of approximately 45%. This observed

synergistic effect dramatically underscores the advantages of the instant invention.

Example 11
IDEC-152 enhanced Rituxan — mediated apoptosis in CD23" cells
An additional experiment was performed to confirm the synergistic effects seen in
Example 10 with respect to the apoptosis of SKW cells as derived from the combination of
an anti-CD23 antibody and an anti-CD2( antibody.
In this Example, SKW cells at a density of 0.5x10%mL were incubated on ice with

increasing concentrations of IDEC-152, Rituxan or a combination of both. Following an

35



concentrations of 10(err)g/m provides apoptotic rates of approxi mately
45% This observed synergistic effect dramatically underscpg ggly 2bes

advant agegv {%t he instant invention. Exanple 11. |DEC 152 enhanced Rituxan
- nedi at e AFBIBEi s in cD23 cells An additional experi medCERY2PE or ned

to confirmthe synergistic effects seen in Exanple 10 with respect to the
apoptosis of SKWcells as derived fromthe conbination of an anti-CD23
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approxi mately 't w ce that of |'s incubated with Rituxan alone. Fig. 7

furt her shioher shivais thahihés etﬁemems anbanceth hidnghed carcentragions olddrdehi4 at i ons of

| DEC- 152. Exanpl e 12 I DEC- 152 synergizes with Adrianycin in inducing
apoptosis in CD23' cells To denmonstrate the versatility and w de
applicability of the present invent Eﬁ?i}n leqgperiments were perfornmed to show
that the nmethods of the present inventi on are conpatible with a nunber of
chenot her apeulPECeig@syserghiss withakdriiouycm ixymdubmgl‘lpspmms in €DRFDLals

d trat t.nat - CD23 t di d t h
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procedure as set forth in Exanple 11 except that Adrianycin was used in
conbi nat i @mpatible WilkE@ f©8@beravhehemdtheraperiic agamts. Pwmmmubﬂv,gﬁudmstant

Ad dox bi h hl - 00 91 t d
From Phar REEPIE S4TRPPOBHEN Ao YEH 1503 EORRGRY T Bh St Rt gt PR
conbi ned é’ﬁl&ﬁ&g{bhélﬁﬁcéﬁ&f &%O%H cHERIBERRIpE &L 2B8is Aerd REGarkRdn)2 nd t he resul ting

rate of apoptosis In | s was rneasured using the flowcytorretry based
caspase 3 assabiriasxperiment was performed using substantially the same procedure as set forth in

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

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

reflected in clinical efficacy.

1
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described in Exanple 1. The results are shown in Fig. 8. Fig. 8 graphically
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effectiveneSs of the instant invention int treatment of CLL, the
ability of an anti-CD23 antibody to induce apoptosis in such cells was
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patient donors by Ficoll gradient By*8P%ddard methods. Cell viability was
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As set forth herein the methods and compositions of the present invention are
applicable to a wide range of malignancies including. in preferred embodiments, CLL. To
directly demonstrate the effectiveness of the instant invention in the treatment of CLL, the
ability of an anti-CD23 antibody to induce apoptosis in such cells was tested.

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

this regard, Table 5 irlnmediately below, shows apoptosis measured by a caspase-3 activation
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cells. The cells were phenotyped for CD19, CD20 and CD23 expression by flow
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i ncubat ed Wi 8 (IQug/m) or control antibody (CE9.1, anti-CD4

ant i body) ‘%@%@gﬁAﬂer 1 hour of incubation, cells \Aerepgﬂ‘ar{?"&%ﬁ%oto
remove unbound anti bodi es and resuspended at (x106 cells/m in growth

medi um (5% FCS-RPM ) and cultured in tissue culture tubes. The cells
surface badiadsuanhidBdises el B Ex@gse || Phecht Byosigidwagicc(abni@af 4 agnent s of
goat anti -human | g-Fcy specific _anti bodi es at Mpg/ M and the cultures were
I ncubat edhewrs gsiag py§an flureseantdefensiy imlogisedde(MDin this regard, Table 5

i mredi ately bel ow, shows apoptosis neasured by a caspase-3 activation 57
29 July 2005 WO 02/060484 PCT/ US02/ 02620 assay substantially as set forth
in Exanple 1. Percent apoptosis was dpghesnted at 4 and 24 hours using

mean fl uores e ReEVhiivn b IDRC-B29(p B- PEPASS tivation
by | DEC- 152 %%&388) on B- Cl:{'ll_ ge g:fromglégt@é)at(l%%fﬂsegs% | ture Cg%g?fl on %

Apopt osi s34 urs—24 trours—CtE LEII\ |a UHI 36— (14—34)—H. 08
(17. 62) &'Fil“ éf&f‘ ¥N155 (pSES) 17. 67 (10 @@D LGell's
IDEC-lSZW'\? 54. 82 IHT%O\ 35.63 (FEheas g0 s +
anti-hu 2 16.09 (12.27) 20.85 (1" 27 Th| s Ex rrpl e uneqw viocal | y
shows t hafellfenlyet hods and conpositions of (1hStant | iSHEdATO8h arfe

ef f ect i vpCelbs + IDBGelS2r{g5p#)ogr ammed cel | dedtlﬁi.6i7r(1(]).é@kem 208K &5 9Pk op] asns.
Exanpl e [Gellsrd WOECO2qpSESHopdmisinsIghyFGBRC- 152.8am22.80)t uxa35i68 (28.84)cel

Havi ng shoums + Bei-aRiIgGFvatdf, CD23 ant agoni st 3699¢m.29 | DEGoR5411.97) nduce
apopt OSI S In CLL cells, additronal experl nent's Wwere perrorned 1o deter m ne

the efficacy o t ni St by it f..an nblnat
bi ol ogi c cherm{rh}é ﬁlgﬁ l%g ud‘éor?%! I)f XhOWSStEﬂi the1 Odsib%“% meoﬁig’%pc\f%f‘iH’amm
Leukeni a @ebdtonlarosdtile mhg@ﬂhg p(oki%%e&@lil debilin ledRERia bakebylpgsk. and

i ncubated with various concentrations of [DEC 152 or |DEC 152 and Rituxan
on ice. After 1 hour of incubation, cells were spun down to renove unbound
anti bodi es and resuspended in gr owtﬁ i um (2% FCS-RPIvl) and cultured 24
wel | pl ates. xampie

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

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

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

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

effect may be enhanced through the addition of Rituxan. More specifically, Fig. 10B shows
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The cells surface bound anti bodi es were cross-1inked by spiking F(ab')2
fragnments of goat anti-human |g-Fcy specific antibodi es at 24585ty noand
the cultures were incubated at 37C for 18 hours when the)é wer e assayed for
apopt osi s WRIHY*"4¥Me caspase assay described in Exanpl e CFBORM t s are
shown in Figs. 10A and | OB. A review of Fig. 10A confirms the results seen
in Exanple 14 in that CD23 antagonists such as IDEC- 152 may he used to

i nduce apgpt @giadditiBn be Vel %oﬁc%hirﬁmn@‘fof ﬂ{ltuﬁanzsluﬁitaﬂtmiﬂégﬂ%we %Elfc&ﬁﬁgeVe" y

i nduced apoptosis in. approximately 30% of the CLL cells. Fig. |I0B shows
t hat, whi b‘écd]lﬁ)ﬁ@idracﬁﬁg @;mptqsmcmdve thnso pergsiitgations oﬁIQEﬁMﬁz WST@ILLTb@IOb$quh| S

oo ot SRS e B Rl VBB 7P oo

addi tion of varying concent rations of Rituxan substantially increases the
percentage of cells undergoing apoptosis at the three concentrations of
| DEC- 152 tested. This observed synExgmpled6t her accentuates the potenti al

clinical efficac f the present [ Qn. ampl e 16 i on of

apopt osi s by | DEé“g'S‘f’oé‘rfﬁaPPWtﬁ'ﬁ'F Qﬁﬂﬁgﬁ-%@@w@'f*ﬁ "hhgtqh‘e@ﬁl Sdermponstration
of the useful nﬁ‘ls%né’tilelt m@meﬁﬁﬁﬂ&& émwmgmlne@aﬁ th@qsrag:aﬂuﬁ&esnmr epsed in
conbi nation with the common chenot herapeutic agent fludarabine to induce

apopt osi sattago@ists werk lused iPgpinbingtiomBwith |thesconmmoen d:l_emopimap@nmsagmet Budsiptbariened
and processe evi ousl.y !dESCI‘I bed. Prescription grade Fludara
(f1 udar abf%8 %GB%H%'%'H 1§04-19-511-06) was obtained from Berl ex

Cor por ation. Coldfed"BLRNSHRPICI FRkaR: Weld) oblEE 132 b8RSd of Iphclanaly ne

atone or a conbination of the two at various doses substantially a
descr i bedddsnribex dirpiogiplisn gidde Fonpraafflugirating piwsphate t-ddDEB My A5 T- @@dyaso metry

based cas ase S s .descr.ibed_jp Exanple 1. Th S this
experi men P%cgrﬁg’é ?#eég i omRPRHioR. Heﬁﬂm%? eeltﬁﬁaf‘e%%‘fl‘@%bgmggfagf@ and
f1 udar abi ngsRAdIIbRSPERRTRN SERRIGRN: @H&H%b&%u%tmﬁ%?%@%bs%nb@d in
conbi nation of the tw conpounds dramatically enhanced thée rate of

progr arrrreﬂxzue;ble lded’mccntpoesbsﬂ ataa detepidil dbatacilavinytomddFbagiP caspdserieassay an

conbi nat i vm t.h ot h agents, mght be effective in treatnent of
patients ‘P‘?&rt' beddy Exam eBecoma refractory to fludarabine or other

chenot her apeut {gSreq RTRi€expbriment, represented in Fig. 11, indicate that while both IDEC-
152 and fludarabine exhibited some dose-dependent induction of apoptosis, a combination of
the two compounds dramatically enhanced the rate of programmed cell decath. 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 vive
Afier demonstrating that the CD23 antagonists of the present invention are effective
in mediating ADCC and apoptotic activity in various neoplastic cells in vitro, experiments
were performed to show that the antagonists could kill malighant cells in vivo. More
particularly, since the CD23 antigen is expressed at high density in human CLL patients, and
oflen expressed at various antigen densities in patients with B-cell NHL, it was of interest to
determine whether CD23 antagonists, either alone or in combination with chemotherapeutic

agents, could mediate an anti-tumor response in an animal model.




Anti-tunor activity of IDEC 152 in vivo After denonstrating that the CD23
antagoni sts of the present invention are effective in medi29uUag2863CC and

apoptotic @555[%&05% in various neopl astic cells in vitro, W@gﬂﬁ@zﬁ wer e

performed 10 show t hat the antagonists could kill malignant Vi vo.
More particularly, since the CD23 antigen is expressed at high density in
human CLL patients, and often expressed at various antigen densities in

patients wth BDEEIIS2 N, testdd 0B antd tuniortati@St in tadhungtet BOvihlenSCIDemotds2 3
ant agoni sts, either alone or in conbination with chenotherapeutic agents;

coul d medimdel tat srorumamhoisedds thmad and pdictivg phrlineRisiceesy Aginply yerroos
O 021 06048 EGTHRRAP AN SR CaASEIAS OB ISk AN dyod el it ¥ [

a hunman B nouse onnbn e art and

predictivel meqsl mmc,?akreré BG6EED (ivYinto TRk SailRdifs of @Jsaxéeﬁobld ey OBQAHIDW t h
SKWcel I s ( CD20, SKWcells (4 x 106 viable in 100 | HBSS buffer)

wer e inj estied QOnelay mﬁn ttlrnel ardlaticn, miceofere -igeted kiph WithfIBYEA] bﬁmli’io()sﬂl D

f | at
Rt L ARt R B g AR DS A T el
of 6 MAD ITHERGHONG akifAt@Ed for lABK ﬁez\ﬂ%ﬁ ahf c@:’iﬁrdlghﬁrédﬁe@dm§&fed%ﬁhzﬁ(fﬁat nent

and control (untreated, injected wth 200 ul buffer) group. Animals
wer e obset\BES$ btdfer)sgrgm Ahingtils warceobaerdieds for vignsa ot disedse @nédurVWAl monitered.

show ng si,gns. of . disease d d c for r e that
di'ed et (aRieB SEY DEAIRGN Op TSR SevsoPRY £ EuhE 1eh BFBeireGe itk T s <
in both I gaaree@t‘&)@é%funeﬁemdsl 8PanRe mezaw d"‘@év@res %ﬁt%lgfsiscﬁﬂ waff 18go0r ed
as dead. Kapl an- Mei er analysis was perf orne usi ng tatistical

Anal ysi s 8empmmi¢EAS) laberdd wmwswmrsamﬁgech@ndtseaebwﬂ teadl ofaplampidigst .
The results. are sho i n,Fi 2 Iearl sh that the CD23

ant agoni sF&5IS VAR PF %"P}fﬂt Si%%/é’f‘fﬁ Hgltc@té?% emg‘%mﬁ'ﬂ P YUNDr ¥ t he
m ce and lg&fére&é?ilﬁ/Lﬁéﬁ&ﬁ}dnﬁtésE‘CTﬁé}%&lﬂsQre%HMéhM?#n{DV‘Qen conpared with the

untreated control’'s. Specifically, anti-tunor activity was evi denced by
i ncreased sur vagalz clam It showis thee ahid G2 haitagongstsootehe insiant ingeattied retamded diles at

all doses teste 00 and 4 anti bod ction). At the two
hi gher doS@¥5pbl or e midand o 3#@@%&%@5%&@5 weiea cgmppred 2ty e at
day 46 whgp @hba@f cdnftBlsC %E&H!:alﬁ'n&ﬁﬁlluﬁmi“ﬁﬁtﬁut? oad evéb;%ﬂ foly GRAs¥d susvarof
the treated aninmals in these groups were sti alive when the experinent
concl udedot et Yearug ypsinadls evermie-ticated cantiols 2 lall alosasetestdtbid 00 209 2id 460 pgay

66). These results are significan evj den to the efficacy of the
o hmoUNGS O BST REFSRID. b/ EF hichFedr oo 2 dhoanimals & tne Bl grops

were still alive at day 46 when all of the control animals were dead. Significantly, 30% of
the treated animals in these groups were still alive when the experiment concluded twenty
days after the last control animal had died (i.e. day 66). These resuits are significant

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

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

injected (ip) either with IDEC 152, Rituxan, or IDEC 152 plus Rituxan in 200 ul HBSS
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Exanpl e 18 | DEC- 152 synergizes with Rituxan to induce anti-tunor activity
Havi ng denonstrated that the CD23 antagoni sts were extrenel yggfif eots ve
tunorci dal__agents when used al one, experinents were perfornmed to explore
the ef f ectYQBAWEB4of such conpounds in concert with prov&§T/US02/02620

chenot herapeutic agents. To that end, flee CD23 antagonists of the instant
invention were tested in conbination with Rituxan using the SKWSC D nouse
nodel as HgGrd: pechctddmieahag aHer tlnidr ihbduatRKPETHeRA st dTahdegRrivRAE are
injected (ip) either with IDEC 152, :Rituxan, or |IDEC 152 plus Rituxan in
200 ul HBg®WNGO F29 13uly 2005 WD 02/ 060484 PCT[ US02/ 02620 buffer at
predeterm ned i af t tumor. i nocul.ation ~Jhe-yesubts of the experiment
e “shown i n BT sy g R-uiRt Bl 8P mEC S B BB ot T | b
152 pl us fRetdlatmoPaclligadfedack Radbody Nesandlbnd HRI0.G0! | Uiihy 1Rf safRCovsaipt | body
tested al one@_&p S 0.01). Using the same dosing schedule, the conbination
of | DEC 1Shedite the coebinatipnsolicl 132 andgdituxen wag cleady awperior lnibe antrbneri ty of

each individual .nonack.onal, anti body. .This s_evidenced, by the .fact. .that at
day 68 t ML s SR RSB, PR nutBh” TS R RFESR o Olhe BT st obon

anti body &g gt Rata €)% WavivabRAtRniRal findBestbiratibal antibodytRalntdnterbg, group
and a 30% survival in the R tuxag)@g:goup. Si %nl ficantly 6 out of 10 aninmals

in the coeimpaed o B osyyvirelia thei! S2fgreup agr adQye BGvivalon the Ritwian giaunt y
days afteg. t | as nt.r,eat.ed, ani,nal had..di ed. Furthernoge, a,grgater tunor
eaponse  uabTGRABR el 0 A BRI BLE oA Bh Sy S RReh R sy B b

| DEC152/ Rinkt!¥®nty hals afitrClie 8% inkédddl 40Rall BadBied] N1@Gkinkdte,| Difeatthb Zuddone,
suggesting a synergistic response of conbination therapy. Overall these

resul ts bigspimge 2@s cibserved, in mikecedving A0 ugheer daivdtianael BAF:CIoR/Rimzan than

antagoni sts plus .Rituxan coul.d oraouide nergistic anti-tunmor response
2gai et ameR R R T Suc R JRG 1 RAEn s S B S e R o oc
di sease. Jh@sifatiohithérash. | Ovéie 1REd reWitls! byfday UBQeatlpP PidGhat BaitiR@bohRiBatRIne s ent
invention may be enbodied in other specific forime without departing from
t he spiriof GP2% enagetistaphue Ritukascouidpogide alspnarpiatic aietufror egrpdusg agaisg@ pt i on

of the present iInvent.i on di scl oses on‘l_né gxgg@l ar.ﬁ « odi ments thereof it
is to be UPUALERIETRNCRSR adPiEe Xoaesrat BAC of S OURREM IS ed as being within
t he scope of the present invention. Accordingly, the present invention is
not limted to the particular enbodinents that have been described in
detai | herei n. TIRsterlledrinftbe erceill Bibel @psisindet the pivecrdppended el diens as
I ndi cati ngggdiédh{en ofhe %pe%: ic oon%g St 10% dég]a?ting from the spirit or central aftributes

thereof. In that the foregoing description of the present invention discloses only exemplary

embodiments thereof, it is to be understood that other variations are contemplated as being

. within the scope of the present invention. Accordingly, the present invention is not limited

to the particular embodiments that have been described in detail herein. Rather, reference

should be made 1o the appended claims as indicative of the scope and content of the

nvention
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invention 61 29 July 2005 WHAT IS CLAIMED IS: 1. Use of a non-dinerized
anti-CD23 anti body in the manufacture of a nedicament for pR9Qali2005a
~neopl astic disorder in a manmal in need thereof. 2. Use according to claim
1, wherein the non-dinerized anti-CD23 anti body is a nonoclonal antibody
or a polyclonal antibody. 3. Use according to claim?2, wherein the

non-di neri zed anti-CD23 anti body is a nonoclonal antibody. 4. Use
according W‘HQJT%% %%%ms?i n the nonoclonal antibody is a chineric

anti body o ti body. 5. Use according to claim1l, wherein the
nonocl onal antibody is a chinmeric antibody and the chineric antibody is

PRVATI ZE
D§) . Bysd e, RGSH ks RSy | m%i“fa&ﬂere%%ﬁ%éopl asti

ant i body |s | DEC- 1 e according to-clai
di sor der |§e@é£ééftc3@listf0rdmrdeh@agmml 1m@nf$th31tepﬁg of rel apsed Hodgk| n's

di sease, resistgp ammﬁoﬁgémm %e%&eﬂ el rgr'r Xier zla@\ﬁ%tgbﬁg§

i nternedi ate grade non omas, ronic T ocyat| C
| eukem a (BOH@LQE?lantIWMQmmlt@tibbdwnphona (LPL) mant | e ceI | | ynphoma

(MCL), folkicul gL ¥ o%a%%gpb wﬂérfefHU@E’ r#ﬁ’ I38er 8 land- &ﬁ%‘%ﬁ@)({gghg&,

Burkitt's |ynphoma (BL relate omas, nonocytic
| ynmphona, @ﬂ@ﬂcblnhlrmmﬂdbfastl c | yrrphoadenopat hy, smal | | ynmphocyti c;

follicularyg d'fﬁkksa%cdrﬁﬁgﬁa&%l} wﬁ% }:L%qnoﬁﬁpkhal% é,ﬁﬂa% {n{emaetc})%sy&e”

i mrunobl astl ¢ | ynphobl astoma; snmall, non- eave rKi
non- Bur ki t%hismfri?@ﬂ pitibodyar ,  pr edom' nantly |arge cell; folli cuI ar,

predom nangly SE&' z{cc&'hgg\fcﬁglal Whe@tﬁe%&ﬂo?ﬂﬁa&f 13%\,\%%% chi aanilbg ved and

| arge cell |ynpho accor to c ereln neopl asti c
di sor der |@d@%@hmer@hnWElSHW&Eﬂ®c | eukemi a (B-CLL). 9. Use accordi ng

to claimls whey a@c&gxﬁ%@%@k@S\Lﬁeﬂ;elf#m%%ﬂ@miz%nﬁﬁ.g%@ L]ﬂ Ry ke group

consi st ng ‘of relapse _ di sease, resista '57°di sease high
grade, | ow/.gr ad€se aspaidipg toetlaimdi, shereipribelreopbstickowbder is' ssledtgchiybro migesgrBipcel |

chronic ly t ¢ 0 macyt oi d
! {TFSEAE MR s, R oMy o P
and intermediate grade non- Hodgkm 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 fymphoma (BL), AIDS-
related lymphomas, monocytic B cell lymphoma, angioimmunoblastic lymphoadenopathy,
small lymphocytic; follicular, diffuse large cell; diffuse small cleaved cell; large cell
immunoblastic lymphoblastoma; small, non-cleaved; Burkitt’s and non-Burkitt’s; follicular,
predominantly large cell; follicular, predominantly small cleaved cell; and follicular, mixed
small cleaved and large cell lymphomas.

8. Use according to claim 7, wherein the neoplastic disorder is B cell chronic
lymphocytic leukemia (B-CLL).

9. Use according to claim 1, wherein the neoplastic disorder is selected from the group
consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low grade

and intermediate grade non-Hodgkin’s lymphomas B cell chronic lymphocytic leukemia (B-
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| ynphoma (FL), diffuse large cell |ynphoma (DLCL), Burkitt's |ynphoma (BL),
~AIDS- related | ynphomas, nonocytic B cell |ynphons, ang|0|nyyngpb@§;|c

| ynphoadenopat hy, snall |ynphocytic; follicular, diffuse |arge cel
diffuse small cleaved cell; large cell |nnunoblast|c Iynphoblastona
smal |, non-cl eaved; Burkitt's and non-Burkitt's; follicular, predom nantly
| arge cell; follicular, predomnantly small cleaved cell; and follicular
m xed small cleaved and |large cell |ynphomas. 10. Use according to claim
9, wherein the neoplastic disorder is B cell chronic |ynphocytic |eukem a
(B-CLL). 11. Use according to claim1, wherein the non-di nmeri zed anti - CD23
anti body i associ ated wiith a cytotoxic agent. Use according to claim

11, wher of ALbhOYBJRIBIAE hdeneas. 4 admBrSodbdrntems BMChe BB ¢ o
claim1l, whgipBbma (F19, HEdiCRARNCN Hmi cesl BiRkiusl BHbhEREMIS, AIDS-

adni ni st er e S|nultaneously or se uential administration in any order with
at | east offetedcBRMMAE, la%wf%Baﬁj Aymphpma, ergioigmupnbisticy bimpheadspopathy,

wher ei Nt hemh @phbetiap ftdufr, 28 He 1afpeafbna HithRO Whall 1Qcavhlp @eMC aficdidlg t 0
claim 14, wherejn the chenntherapeutlc agent is an antibody reacts wth or

bi nds to Ciyemobepig lyheblastempy gmalbrpayicleapgds Bughitt’ gand ‘1‘61'3‘!9%‘& saédbsling to
claim 13, ﬁ&ﬁ&fnﬂhzﬁhﬂ& MgeCMnRﬂltb@faa inﬁlaﬁgeﬂﬁall' ealddudtal &l RBicuthd mikkye of at

| east one non- |ner|ifd anti-CD23 anti body and at | east one

chenot her ajfétt 3W9¥}ﬂ@PH§Wﬁfacture of a nedicanent for treating a
neopl ast | Cl(]jl Soﬂﬁeﬁccoidﬂlgatmml9 ,witRSE Qhd) nbdpRasid disBARE i9NE BPNhfbnixer i zed
antl-CD23 Lbody and the at |east one chenot her apeutic agent are
fprnulated oeytiqiveridSflladdmi ni stration or sequenti al admi nistration in
either order. 18se higBradeCR diald It Owkdrdh Mhel fion WARKSIN b€ DRO Nutlbem®r iz ed
anti-CD23 antibody is a nonocl onal anti body or a polyclonal antibody. 63
29 July Zoﬁﬁmmfgv“@§éy@555ﬁﬁﬁﬁg to claim 18, wherein the non-dinerized

anti - CD23 ant i bogyacéordine toBRNRE] Adleirtd LA agdfl is HeRiokekps.ding to claim
19, whereipn the nonoclonal antibody is a chimeric antibod or a humani zed
anti body. Y1. Ud¥ a&&?{@fl@ﬁ%g‘ﬂ%lw%ﬁrﬁvﬂ@ megliapgntns doray [ SiAatangpsi body i s
| DEC- 152. hiniblsred agaMasboldy ©of s6dudhti hdminiSiRl A ilyeoafiewnt henanest ¢ agent

is an anti ody
chemotherapeutic agent.

14. Use according to claim 13, wherein the chemotherapeutic agent is an antibody.
15. Use according to claim 14, wherein the chemotherapeutic agent is an antibody reacts
with or binds to CD19, CD20, CD22, CD40, CD40L, CD52 or B7.
16. Use according to claim 13, wherein the chemotherapeutic agent is fludarabine.
17 Use of at least one non-dimerized anti-CD23 antibody and at least one

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

18. Use according to claim 17, wherein the non-dimerized anti-CD23 antibody is a

monoclonal antibody or a polyclonal antibody.
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23. Use according to claim17, wherein the chenotherapeutic agent is an
anti body reacts wth or binds to CD19, CD20, CD22, CD40, Cp4Qly 268%2 or

B7. 24. Use according to claim17, wherein the neoplastic disorder is
selected fromthe group consisting of rel apsed Hodgki n's di sease,

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

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

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

| ynphoadenopat hy, small |ynphocytic; follicular, diffuse |large cell;
diffuse.small cleaved cell; large cell immunoblastic |ynphobl astong;

smal |, nontg| eay@daccBdinki tht clfimar wikRiBWeKidntdifieriA® ahii €128  antibddy&dqn nant Iy
| arge cell; fo]licular, predom nantly small cleaved cell; and follicular,

m xed snaPProcioalgedbodid | arge cel | 1ynphomas. 25. Use according to claim
24, wher ei 1.t heyRaRRrdiss tColftinSBY ABéreih ShBn&RlclonBHHAKYIS is 4 YARBACHEbSdy eukeni a
(B-CLL) 26. Use of a non-dinerized anti-CD23 anti body in the manufacture of
a nmedi camefit? eganizedagteqdiy B cel | chronic | ynphocytic |eukemia (B-CLL) in a
mammel i n meed vReceMing B Claik/36, vARFR! i Rondcntl AliF8de S [DMaersei n t he

non-di neri zed anti - 3 anti body is a nonoclonal antibody or a pol ycl onal
anti body. 28. Udss ageosdpgioslin &7.cvhsrein thechemribermpeptic agenhis o atibedy. zed

anti - CD23 znt i bggdyacordidg 0BT ORRdreif tHe icRQEMherGRuEShgdhtl iy ar? BBody4SactsUs €
according to claim 28, wherein the nonocl onal antibody is a chineric

ant i body WP o DidRdertD B CRRE GFdy CD%) CDAE ¥ d’ng to cl ai m 29, wherein
the nonoclpnal @Rtachedg ioTIdiPEC WiREein Bd neddb8iAGSRIH iNDIebed Fbditll F&up Wherein
the nmedi canent . is fornd%ated_fon si mul taneous  adm ni stration or sequenti al
adni ni st r a°nYFing of Fipsest dedsking s diseate. registant Hndekipisclivstssdishpaede; bw gigdent . 32.
Use accor dindGntérihedibi@ighids hon-WB&IKEH NlylnBRortR B REID 818 E Whipho34E MukdnSa AL

anti body. 33. Use according to claim32, wherein the chenotherapeutic agent
i s an antiYddy lyehaplasmagytaiy lyprhgmagd-Ply meatls cgbdymphema oMy dolliophry, D52
or B7. 34.1yMbinaCE0) ddilTGset Breg | Rl omATOLEILR BibRitch héied utipss-agent is
qudarabine*ﬁ[ SSG@{Be of | DEC ggg%anqulTugAN(r) i%??he ngﬁ%facture of a
medi camenteeisf I}(l};@gﬂ;iﬁgmgwcﬁw B cell lymphoma, angicimmuioblastic lymphoadenopathy,

small lymphocytic; follicular, diffuse large cell; diffuse small cleaved cell; large cell
immunoblastic lymphoblastoma; small, non-cleaved; Burkitt’s and non-Burkitt’s; follicular,
predominantly large cell; follicular, predominantly small cleaved cell; and follicular, mixed
small cleaved and large ceill lymphomas.

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

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

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

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

monoclonal antibody.
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neopl astic disorder in a mammal in need thereof, wherein the |IDEC 152 and
RITUXAN(r) are fornulated for sinultaneous admi nistration ogJsgaaestial
adm nistration in any order. 36. Use according to claim 35, wherein the
neopl astic disorder is selected fromthe group consisting of rel apsed
Hodgki n' s di sease, resistant Hodgkin's di sease high grade, | ow grade and
i ntermedi at®e greseacB@BinERAgkin s whiria HRBSnocBnS&hlibdaD iONEIEmbYIRIBEH!L | C

| eukem a (B- CLL%_, 4 ymhopl asmacytoid | ynphoma (LPL), mantle cell |ynphoma
(MCL), f ol Piadirapized UMK e (FL), diffuse large cell |ynphoma (DLCL),
Burkitt's 3o/nphogsctdBlihg toAldd®29,Mdlerlirflle bRRNARBSibJI® RIOYCLG2B cel |

| ynmphona, 3alngi o] mmnogj asti c Iﬁ/rrphoadenopat'hy, 1 smal | !gyrrph,oc tic;

fol I'icul ar>!-di f Pifs®eqraipgde elaim 26, ghereipgthe gydicdment isfompplated for simyftaeopse| |

i munobl asidntinikty#ph 6P b énBaPidmSdiRYation BOSy Cdr&R\EE; at Bakikdnb tchdindMGapeutic
non-Burkitt's; follicular, predomnantly large cell; follicular,

predom nan'1‘gle9t' smal | cleaved cell; and follicular, mxed snmall cleaved and

| arge cel |32, ynpbgmeordidg’to cdsf 3 BGARFH 1Y clethoflebsiis GzentI 8F BlifbodyIe neopl astic
di sor der |§3 B cell chronic, .|ynphocytic |eukema (B-CLL). 38, Use of a
e

non- di mer i Fed ahi%aceqtdag BflaigadyWhereip His chemrthessenticersstt ihanBdpedyets  or

i nduci ng ap@péasids 1d ODMRADR0A22c€bhE dnsocambsecd:iprg the malignant cells
wi th an apoptosj s i nduci ng_am)u t of the nmedicanent. 65 29 July 2005 39.

Use accorditng tBSe@rsriias clajipdbarhsreimibe plsmothersasyts agpntis dipdardpne. ant i body i s

a nonocl ol amsel JFUORC-052 AdRATY AN (R hida@diire HA mddeBmaf ¢t £ 0 cl ai m
39, wherein the non-dinerized anti-CD23 antibody i s a npnoclonal antibody.

41. Use ac¥8paftisgisprierip gimamigs! ngsed Betsoh wherpp tsdPERal02 apd RESESAN® ap

chinmeric apfhb&eyfor ShuRandbl¥Rkh AR a@Aldr BRfYntiafdimidifiRtacmAhlblag. t 0 cl ai m 40,
wherei n the nonocl onal, anti bo% i.s IDEC-152. 43. Use according to claim 38,
wher ei n t i med? EARERTNG © AayR dey vicksdn e peaplasiy disrdss trselegedhirom dher&eunon or

sequent i al coad#ingiocs kdlRséORodgRind seRded Rkisthit Hodakin!s@fihse MR FARMRhGh&PeUt i C
agent. 44. gse according to claim43, wherein the chenotherapeutic agent is
an ant i bodfpd ermediats giadg gparHpdekings bmahemasB colhehrenic maogHe skeir eut i ¢

agent i s amuIANHRIasheFES lyMphomaOfLPR) NESnd c&IPYAnpHeR3 0qvEDR2 Zollich4O,
CD40L, 2 or B7,_46. Use according to claim38, wherejin the mal |§nant
cel |'s are Xgproma & diffpse; gge 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
Iymphocytic leukemia (B-CLL).

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

inducing amount of the medicament.
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medi canent in vivo. 47. A kit useful for the treatnment of a mammal

suffering fromor predisposed to a neoplastic disorder conpgugingost | east
one contai ner having a non-dinmerized anti-CD23 anti body deposited therein
and a label or an insert indicating that the non-dinerized anti- CD23

anti body may be used to treat the neoplastic disorder. 48. The kit of claim
47 wherein the neoplastic disorder is B cell chronic | ynphocytic |eukem a
(B-CLL). 49. The kit of claim47 wherein the non-dinerized anti-CD23

anti body is a nonoclonal antibody. 50. The kit of claim49 wherein the
nonocl onal antibody is | DEC 152. 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 cla‘im 43, wherein the chemotherapeutic agent is an antibody.

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

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

47. A kit useful for the treatment of a mammal suffering from or predisposed to a
neoplastic disorder comprising at least one confainer having a non-dimerized anti-CD23

antibody deposited therein and a label or an insert indicating that the non-dimerized anti-

CD23 antibody may be used to treat the neoplastic disorder.
48. The kit of claim 47 wherein the neoplastic disorder is B cell chronic lymphocytic
lenkemia (B-CLL).

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

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